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NEW STANDARD AIRBAG
F-%eries mow has a new standard driver’s
airbag* to supplement your safety belr,
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FREE PREFERRED CARE
Covers everything from 24-Hour Roadside
Assistance to a free overnight loaner**

NEW SECURITY SYSTEM
Available Keyless Entry and Anci-Theft
Systern gives you added securniey,

Ford F-Series moves furcher
ahead with new advanced fea-
tures. But it wouldn't be the
Best-Selling Truck 16 years***
running if it wasn't buile
Ford Tough. Climb in, and
discover what che future
holds for you.
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New pickups, sport/utilities and vans make the

choices greater than ever in the light-truck market.
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A stylish sport coupe that owners just flat out like.
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Three new imports join our test fleet.
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® Car Clinic: Car Care Q&A.
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52 COVER STORY: Fire Bombers
Could the newest of these aircraft have saved
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108 Jet Speed The new-model jet boats give you
high perfoarmance at low cost.
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GUMOUT

Solutions to Engine Problems.

PRESENT

THE NATIONAL
AUTO QUIZ

1. One of the hottest production engines of the early
'60s was this:

A) Chevy 409 dual-quad. B) Chrysler "Max Weadge."
C) Oldsmobile "J2." D) Ford "Police Special."

2.What popular rock ‘n’ roll song of the 1960s con-
tained the lyrics "three deuces and a four-speed?”

A) “Little Deuce Coupe." B) "Little Old Lady From
Pasadena." C) "Little GTO", D) "Hey Little Cobra."

3. What is the essential performance difference be-
tween DOT 3, DOT 4 and DOT 5 brake fluid?

A) Lubrication and sealing of rubber parts in the brake
system. B) Viscosity. G) Corrosion resistance. D) Boil-

ing point.

4. Which of the following can cause engine overheat-
ing:

A) Idle speed too low. B) Late ignition timing. C) De-
fective water pump. D) All of the above.

WIN A FREE VIDEO

Send us your auto-related questions. If we use one
of them in a future quiz, we'll send you a free car
care video. In case of duplicate questions, the one
with the earliest postmark will win.

Send your entries to:
National Auto Quiz
PoruLAR MECHANICS
224 W, 57th Si.

MNew York, NY 10019

5. The first automobile to climb Pikes Peak was a:

A) Locomobile. B) Ford. C} Cadillac. D) Durant,

6. The first American car to offer a V6 engine in pro-
duction models was the:

A) Chevrolet Corvair, B) Buick Special. C) Dodge
Dart. D) Pontiac LeMans.

7. What car did the Addams family drive in their tele-
vision series:

A) 1929 Packard. B) 1932 Chrysler. C) 1934 Buick.
D) 1930 Cadillac.

8. Which of these overseas car manufacturers had
assembly plants in America?

A} Fiat. B) Mercedes-Benz. C) Rolls-Royce. D) All of
the above.

9. An engine is called "oversquare” when its;

A) Bore is larger in dimension than its stroke. B)
Stroke is larger in dimension than its bore. C) Overall
width is greater than its length. D) Power output ex-
ceeds one horsepower per cubic inch.

10. What 30-year drag racing veteran is retiring after
the 1994 season?

A) Don "Big Daddy" Garlits. B) Bob Glidden. C) Don
“The Snake" Prudhomme. D) Kenny Bermnstain.
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EDITOR’'S
NOTES

® Yes, baseball is still America's pastime. And on an autumn Sunday afternoon
or a Monday night, nothing beats the NFL. But baseball and football are
mostly spectator sports these days. And expensive, too. The participant sports
such as golf, tennm. haskel;ha]] sl-:img rowing, volleyball, curling, whatever,
are all small pota-
toes. Yes, small
potatoes compared
with the number of
people who bowl
every week. In fact,
more people will go
bowling this week
in America than will
participate in any
other sport. And
no wonder. First of
~ % | all, bowling is still

Bob and Jayne Fusco and the gang at Sheridan Lanes. :{,‘ifﬁciﬂfga ;a;il:ﬁ;
seat for an NBA pame approaching $50 (if you can get one), it's no wonder
bowling is the most popular way to spend a sporting evening with friends,
Spend an evening at a bowling alley like the Sheridan Lanes in Mineola, New
York, and watch the good times roll. People are out there enjoying themselves.
Talk to lounge manager Jayne Fuseo and her friends and customers. There
is no pretension here, Just real people having fun. And now with the new-tech-
nology balls available, they're having even more fun. “Scores are definitely up,”
says Bob Fusco, Jayne's father, who runs a pro shop at the M th Lanes
in Maspeth, New York. “But if you're a lousy bowler to begin with, don't ex

any miracles with the new balls. The basics are still most important.” Too ﬁg
I was hoping one of the new balls (see story on page 60) could turn my 150
average into a 230. ... Could the new breed of water bomber aireraft have
saved California last October as thousands of acres in the Laguna Beach and
Malibu areas burned free? That's the question that kept going through my
mind as I watched a Canadair CL-415 being built at the Bombardier factory
in Montreal on a recent visit. This huge plane ean dump prodigious amounts
of water on a raging fire in almost any loeation. Yet, there are some California
state forestry officials who say the planes couldn't have helped douse last Octo-
ber's fires, To find out why, check our cover story beginning on page 52. ...
Everybody wants to own a truck—even if they don't realize it. Unbeknownst
to many purchasers, best-sellers such as the Ford Explorer and the Chrysler
minivans are considered trucks by the aunto industry. Other, more traditional
favorites such as the Ford F-Series and the Chevy C/K pickups continue to be
the best-selling vehicles in America. If you're interested, and who isn't, our
special section begins on page 38. ... Are those buds I see on the barren trees
and bushes in my yard? Yes! Time to think about beginning the anmal spring
eleanup with some new lawn and garden equipment. Like the stuff on page 80.

Till next time. E
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To treat symptomatic benign enlarged prostate:
Finally, a medicine

that can shrink the prostate.
PROSCAR.

(FINASTERIDE)




Until recently, there wasn't a
medicine that could help the
condition known as sympto-
matic benign prostate enlarge-
ment or BPH. But now there
18 PROSCAR, the first oral pre-
seription medicine that can
shrink an enlarged prostate.

However, it is important to
know the following: PROSCAR
doesn’t work for everyone. Even
though your prostate may
shrink, you may not see an
improvement in urinary flow
or symptoms. And you may
need to take PROSCAR for 6
months or more to see whether

it helps you.
How PROSCAR can shrink

an enlarged prostate.

As a man ages, a key hormone
can help cause the prostate to
grow. PROSCAR actually blocks
the production of this hor-
mone, so it helps shrink the
prostate to a smaller size in
many men. As a result, some
men treated with PROSCAR
experience an increased uri-
nary flow and an improve-
ment in urinary symptoms.

Why you should
see your doctor soon.

Your doctor has several
options for the treatment of
symptomatic BPH: watchful
waiting (monitoring the condi-
tion with regular checkups),
medication, or surgery. It's
important to see your doctor
because the problem doesn'’t
usually get better by itself. In
many cases, the prostate con-
tinues to enlarge and the
symptoms may get worse. So if
your urinary symptoms are
bothering you, have your fam-
ily doctor or a urologist assess
your condition and ask if
PROSCAR is an appropriate
treatment for you.

It is also important to have reg-
ular checkups. While benign
prostate enlargement is not
cancer and does not lead to
cancer, the two conditions can
exist at the same time.

Remember, only a doctor can
evaluate your symptoms and
their possible causes. So, if

RECTUM

The prowdate aprrounds part of e wreflra, B febe Gt
corrres wrine from the bladder. As the prosiaie enlorges,
i outn spueeze (he wreth e and couse wraory problems.

your urinary symptoms are
bothering you, don’t wait any
longer. You may find that your
enlarged prostate can be made
into a smaller problem.

For more information about
prostate enlargement and
PROSCAR, call 1-800-635-4452

today.
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Please see patient information on the following page.
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PATIENT INFORMATION ABOUT
PROSCAR® (Prohs-car)
Generic name: finasteride (fin-AS-tur-eyed)

PROSCAR is for the treatment of
Y doctor
e mﬂ:rrmﬂmwmmhmm ol

prostatic hyperplasia or BPH. This oecurs
only in men,

Please read this information, u well as the

leaflet which accom 2
hsfiore you start uhn PR&IEAR i
read the leaflet ouch tlmmmmr

omn, just in case anythi
wﬂaniembﬂn thm leaflet Eonu not

U dm:umnna with
dm:g:a‘i'mand shu Id

d.w.mu PROSCAR when start taking
your medication and at reguim- checkups.

What is BPH?

BPH is an enlamment of the prostate
gland, Aflter age 60, most menpdef\' elop

«a weak or interrupted urinary stream
+a Teeling that cannot em your
bladder completely Pty

=a feeling of delay or hesitation when you
start to urinate

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

Treatment options for BPH
There ere three main treatment options
for BPH:

of monitoring or “Watchful
Wll . If a man has an enlarged
prostate gland and no symptoms or if his
ptnmadn not bother him, he and his
ay decide on a program of monitor-
ing whinh would include regular checkupa,
instead nl'mrd.bmlmn orm.rgur].r

* Medication. You rescribae
PROSEAR B BPH o bt PHOSCAR
does" heluwur

* Some patients may need
different sf“”mm“”.=m i
ren i
"-'l"hlch pmﬁxﬁ 15 best nds on your
symptoms and medical ition,
What PROSCAR does
PROSCAR lowers levels of a key hormone
called DHT ( h} mwhhh is
prostate wi
Dﬁ]mﬂu to .Ehrm nFm Enl&rgu:f s
d in most men. This can lead
sradua improvement in urine Hmnr and
pmmn over the next several mo

r, since each case nI'BPH s :Ilﬂer-
ent, you should know that:

* Even though the prostate shrin

m;;EFTDT uﬂlnn ?mprmremenl. mk;.:‘n?r.: flow
ar symptoms.

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

*Even thuugh you take PROSCAR and it
E Hw. it is not known whether
FRi sduces the need for surgery.

ﬁm:ﬂmmw

*You must see
While taki P&E‘%ﬁ.mmm have
ol i e et

*Ahout side effects. Like all prescription
drugs, PROSCAR ma cause side effects.
Side effects due to PROSCAR may include
impotence (or inability to have an erec-
tion) and less desire for sex. Each of
these gide effects occurred in less than 4%
of patients in clinical studies. [n some
cases side effects went aw lle lhn
patient continued to tuke P

Some men taking PROSCAR" (Finasteride)
hoave a decrease in the amount of

semen released sex, This decrease

er with normal

Ynuntnulddmuddael?ecumthywr
doctar before taking PROSCAR and any-
hmaymthlnimmhmmgumkm ert.

for prostate cancer
doctor has ibed PROSCAR fnr
tomatic Bl:'ﬁﬂmuut for cancer—hu:}:np_
man can have BPH and prostate cancer at
the same time. Doctors usually recom-
mend Hultmen be checked for prostate
cANCcEr once & year when they turn 60 (or
40 if a l'am.ll_v member has had prostate
cancer), should continue while
¥ou is not 8
treatment for prostate cancer,

?mdncm.mehnwdnmab!ﬁu

can alter PSA values. For
mnm ml'arnuuun. talk to your doctor.

+A warning about PROSCAHR and
pregnancy

PROSCAR is for use by MEN only.

mmmﬂyweﬂlalmladmmm
However, women who
wummwhumtddhmum ilwull:l
avoid the active ingredient in

If the active ingredient is absorbed
woman who is pregnant with n male
it may cause the male baby to u-[yh
abnormalities of the sex nr{&m Thnr&fm
any woman who is or who could
become ant mruut not come into
?:nuct with the active ingredient in
Two of the ways in which & woman might
absorh the a.l:“tm ingredient in PHUK&R
are:
Sexual contoct, Your semen contain
h’"ﬂ:ﬂ mm:ﬁturﬂw mm'.“’m
¢ your pariner is
Enmcls pn.rl'.n&r dml:h fa ﬂ
u muut stop taking PROSCAR
}'m:-r doctor. 1f your partner
muld become pregnant, proper use of a
condom ean reduce the risk of exposing her
to your semen (discuss this lurther wi
your doctor),
Handling broken tablets. Women who
are pregnant or who could

6 PROSCAR.

PROSCAR tablets are coated to prevent
mnt-act with the active Lng:rad:em during
handling. If this coating is bro-
h.-lm.. the tablets should not be handled
women who are pregnant or who could

me
tablets

If @ woman who is pregnant comes into
coniact mlh the we i m:n'. in

e r. wnm only i
thie woman ex Lo P%SEFAIE is preg-
nant or could me pregnant.

How to take PROSCAR

Follow your doctor’s advice about how to take
RDﬁdxuﬂ.YmmumtnhEJtmmdn}' You
e ttag to ke PROSCAR & ooy b hee
[ L
ful to ta.k%uthenmnummr}?ﬁy i
Do not share PROSCAR with anvone else; it
wis prescribed only for you.
mmmmmmﬂw

FDH MORE INFﬂRHhTION ABOUT
PROSCAR AN TALK WITH YOUR
DOCTOR. INADD] ON, TALK TO YOUR

OR OTHER HEALTH CARE
PROVIDER
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.A Remarkable
Achievement.”

Automobile Magazine

1 [ong-ranpe rackir awd laser freodection combined i a sgle defecior
2 Tolal proteciion from every bipe of rader and laser used fodky

3 mmovative laser technology from the company which introduced
the first daser detector

4 Complete SuperWide Ke profection with ro sensilivily logs
5 Exclusive DPR" Anti-Falsing circuifry to minimize falsing
6 complete audio and visiwal alert system

T Unconditiemal 30-day money back guaraniee

EWCORT provlucts are derymed and sranufucioned o dbe |50

PASSPORT 4500
SuperWide+Laser

“Remarlkable” is how Automobile
deseribed our extracrdinary Passport
45000 SuperWide+ Laser in a recent
comparison test of SuperWide Radar/
Laser deteriors.

Passport 4500 SuperWide+ Laser
truly is a remarkable detector. It com-
hines superior radar and laser detection
inte a single integrated product. The
result is complete protection from every
tvpe of radir and kaser used woday.

In addition, Passport 4500
SoperWide+Laser's superior anti-falsing
circuitry minimizes Ka falsing while
maximizing sensitivity over the entire
bandwidth

Best of all, this superior perfor-
mange comes in a product amazingly
easy to mse. Plog it ing turm it on and
Passport 4500 SuperWide +Liser is
fnstantly at work for you.

Automobife summed if up best:

e
Wirhout o douhbt,
the neuw Passport 4500 SuperWide
setsa wewe stamidird for
combining superior range
with wser-friendly urban bebavior.
"7

Passport 4500 SuperWide + Luser;
when the best is available, why sele for

anything less?

To order, call toll-free:

1-800-433-3487

I Canada, call indl-Froe 1-800-645T-34 52

Passport” 4500 SuperWide $229

ik shigeping & Nairdling, i resideni add 6% wibes s

Fm:n;mn 1!;I.I SuperWide is aviilable lor .
only $19%. Call lor detalls.

ESCORT
B Departmient 40683
5300 Fields-Erted Rowd
Chncinnati, Ohio 45249

e Innovative Edge®

e ]




Park Avenue.
Its heated driver’s seat should
warmly received.

Standard dual air bags, anti-lock brakes and

DynaRide’suspension. Even warm touches like
an available heated driver’s seat. You'll be very
comfortable with the quality of your Park Avenue.

To find out more, call 1-800-4A-BUICK. '

(o

BUICK |
The New Symbol For Quality . '.-f'r:.',
In America. i
K




On your November cover,
an older version of the 688-
class of submarines was de-
picted under the Aretic ice.
The earlier Flight 1 and
Flight 2 versions of the 688
(UUSS Los Angeles) is not
capable of surfacing under
ice. Only the 6881 (USS
San Juan, ehown above),
with its diving planes
moved from the sail to the
bow, is capable of surfacing
under ice. This is because
the diving planes on the Los
Angeles-class could not ro-
tate full-vertical. DUSTIN
(FROM THE PM COMPUTER
BULLETIN BOARLY)

Popular Icebe
What is this, PoPULAR ICE-
BERG? Let's cut some of
that glitz and get back to
basics—like Car Clinie,
JOHN J. LIGHTER
BOWIE, MD

Aiming To Please

I have been a subseriber
since 1984 and there have
been many articles that I
have enjoyed reading and
many that I have not. I'm
either not interested in the
article or I feel that 1 will
not enjoy reading about
such a topic. However, 1
will never threaten to end

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

my subseription just be-
cause we don't see eye to
eye on a topie. You cannot
please all of the people all
of the time. I suggest that
these outraged readers
gimply ghould have an open
mind and skip to the next
article. If they're willing to
end their relationship with
our magazine, then let
them. They don't deserve to
read it.
LUIS DE ANDRADE JR.
BRIDGEWATER, MA

Shades Of Gray

Your story on the new line
of Bosch power tools gives
the impression that the
“blue/gray” Bosch tool line
is of lesser quality than “in-
dustrial blue™ Bosch tools.
The industrial line is broad-
er, and does inelude some
tools with more features
and specialized applications
required by tradesmen. But
that essentially is the pri-
mary difference. The new
blue/gray tools incorporate
the same high quality that
all Boach tools provide, vet
are targeted to profession-
als and avid DIYers who
shop in hardware stores
and home centers.
DALE ELLIOTT
V.P., MARKETING
5-B POWER TOOL CO.
CHICAGO, TL
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4-Wheelin’

I have to laugh, or cry, at
some of the ignorance that
abounds these days. Are
your vehicle road testers
supposed to he experts or
common nitwits? You de-
geribe a '93 Cadillae with a
B.7-liter engine towing a
7000-pound boat getting 8.7
mpg as “quite respectable
considering the heft of the
load.” Quite respectable?
Pathetic! Especially with
an unladen rating of 16/25
mpg. A couple of years ago
I owned a '71 International
tandem-axle truck with a
392 4-barrel gasoline en-
gine that weighed 18,000
pounds empty. With a
20,000-pound load, it was
just 1 mpg shy of your 8.7,
dragging along at 56 mph
10 12-ply 10.00-20 tires and
two drive axles. I puess
modern engineering has
become =o inept that even
the standards are lost.
JAMES LONG
SHARON, W1

I read the Mercury Villager/
Nissan Quest Owners Re-
port with much interest.
I've had a Villager since
August "92 and agree with
most of the responses.

Two items not mentioned,
though, really bug me. The
rear wiper only operates in
interval mode. By the time
it decides to take another
swipe during a snowstorm,
the rear view iz completely
obeeured. Item two almost
has me paranoid. Set at 56
mph, the speed control will
drop to 52 when encounter-
ing a grade. It then kicks
out the converter loek, in-
creases about 400 rpm,
downshifts to Third and
speeds up to about 63 over
the top of the hill. The deal-
er couldn’t repair it. He
checked six more vehicles
that all acted the same. 1
had six Ford Aerostars
with basically the same
power and gear ratios, and
never had a problem. I'm
trying the Windstar next.
LEON A. MENSING
LOWDEN, LA

The Oldsmobile Aurora too
closely resembles the Lexus
LS 400. For example, both
cars have a 4.0-liter dohe
32-valve aluminum engine
with 250 hp and an elec-
tronically controlled 4-
speed automatie transmis-
sion. Both interiors are

(Please turn to poge 14)

B e

show Bonnle Red

Reader Project Of The Month

| had a 1858 Pontiac Bonneville in high school in 1963 and it's
been my dream for 30 years 10 own one again. | found this one
last year after nine years of searching, and in March 1993 my
dream came trug when | finished restoring It. Everything was
completely rebuill. It's all original, including the chrome. And it
runs and drives like new. This car has been to 25 shows and
has wan seven Best Of Show, 13 First Place, two Second
Place and one Third Place. it's been a pleasure o drive and

o

RICHARD BOGGS
BLANCHARD, DK
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LETTERS (Continued from page 18)

close to identical with the steering

wheel, gearshift, glovebox and wood

trim matching too close for comfort.

And the engine-performance statis-
tics are earbon copy!

ERIK VITANDS

WESTFIELD, WI

Hey, that's the point, Vitands. You
get about the same car—exeept for
the price. The Oldsmobile Aurora
costs about $§35,000, and the Lexus
LS 400 about $50,000. —Ed.

I have been a subseriber to PM for
many years and obviously enjoy the
magazine. However, the proportion of
automohbile articles is getting way out
of hand and needs to be severely
decreased. If management wants to
devote a separate magazine strictly
to automaobiles, that's fine. But need
they continue to turn PM into just
another automotive magazine?
MYRON E. HINEBAUGH
FORT WORTH, TX

If you check, you'll find that about a
third of all our editorial pages are
devoted to cars. Always have been.
Always will be, —Ed.
Your automotive editors must sub-
seribe to that old homily: “If you don't
have something nice to say, don't say
anything.” The articles and reviews of
cars inevitably gush about each mod-
el, with almost never a word of eriti-
cism. It seems like there is a rule not
to offend any potential advertiser. In
the future, please try to include some
comments that would help a pros
tive buyer choose between cars of the
same class, STEVE KRAMER
RAMAT-GAN, ISRAEL

I wish our advertisers agreed with
you, Kramer, that we never say any-
thing negative about their products.
Come to the office sometime. I'll show
you the ffe.s on companies that have
pulled their advertising because they
didn’t like our articles. d.

Checklist
I'm writing to help encourage your
readers to always think safety when
using power equipment. 1 realize that
most of the time your editors and
writers already do this. As a matter of
faect, you featured a pamphlet review
on safety tips in the October issue.
However, in “Paving The Way,” a
man is shown uging a water-cooled
masonry saw and he isn't wearing any
eye protection. He does have ear pro-
tection and heavy-duty rubber gloves.
Common gense would tell you to wear
eve protection also,
LUIS DE ANDRADE JE.
BRIDGEWATER, MA

Pistol Or Popgun?
Your article on the new military 92F5
Beretta pistol very adequately an-
swered the question: How good is it?
My question is: What good is it? Your
article states that it has “proven itself
in combat in the Gulf War, Somalia,
Panama and Grenada.” How many en-
emy combatants were killed, wounded
or induced to surrender in these sce-
narios solely by someone waving a
pistol at them? How many infantry
officers carried a pistol in "Nam? How
many people actually engaged in com-
bat with an armed enemy, armed with
nothing more than a handgun? Will
the Navy use this nal popgun to
repel horders? Will the rear-echelon
weenies of the Army use it to fight off
terrorists? The money used to devel-
op the 92FS could have been put to
better use. It just sounds like another
example of “military intelligence.”
J.M.BECK
CULLEOKA, TN

Your glowing report on the U.S. mili-
tary's newest firearm failed to men-
tion twhr;rfactt..ﬂu First, ‘u‘-}wtl'ed have been
# num of reports of slide eracking
with the 92F§ E:!ratm—a potentially
dangerous defect. Second, the 9mm
projectile has a much smaller frontal
area in comparison to the Colt M1911
.45. Military handgun and rifle projee-
tiles are, by international law, round-
nose full-metal jacketed. The only
way a 9mm projectile could mateh the
A5's stopping power—i.e. halting an
adversary intent on killing you—is if
it were hollow-pointed. Our military's
acceptance of tﬁo Bmm as its handgun
of choiee has put our servicemen's
lives in dire jeopardy.
FRED J. HERMON
SANTA ANA,CA

I was an active-duty tanker for four
years, and am now in the reserves. [
carried the .45-caliber pistol as my
sidearm, and still do in my reserve
capacity. When the Beretta was intro-
duced, there were mixed feelings
from most of us about the selection.
The ability to have 15 chances instead
of seven to strike a target seemed
to be the only advantage. I thought
your article was going to just beef
up the pistol, and keep the public
happy about the latest purchase from
the U.S. government. Your well-re-
searched coverage, however, showed
me everything that I might want to
know about the issue and the weapon,
I find that the 92FS Beretta has come
full circle and may be one of the best
pistols in the world. Congratulations
on showing me the facts on a military
weapon I used to insult.
TRACY 8 COGDILL
AUSTIN, TX
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90 YEARS AGO: MARCH 1904

TIME MACHINE

Deep Threat

A new predator lurked be-
neath the waves—the sub-
marine, which was proving
its lethal prowess in the
Russo-Japanese War. Its
American counterpart, the
6o-ft. Protector, rolled
across the seabed on cast-
iron wheels and puttered
across the surface with a
gas engine. Accoutrements
included three torpedo
tubes and a diver lock-out.
Hestricted to a depth above
150 ft., the sub nevertheless
proved stable enough to
whet admirals’ appetites.

Popular Mechanics

60 YEARS AGO: MARCH 1934

Car Fans

Fifty miles to the gal-

lon was a Holy Grail

for automotive engi-

neers of the "30s, and
the quest began in the
wind tunnel, At the Uni-
versity of Michigan, re-
searchers harnessed the
big fans in search of the
perfectly streamlined shape.
Others filled full-size cars
with boxes mounted on ball
bearings to measure wind
resistance. Their toughest
task: convincing automakers
to whittle sedans down to
radical teardrop designs.

POPULAR
Mf CHANICS

\ MACGAZINE

30 YEARS AGO: MARCH 1964

Ice Queen

Meanwhile, Russia was for-
ever waging war against
the frozen seas that locked
up supply routes to the
Pacific front. Although the
mighty Ermak was the czar
of icebreakers, the Russians
were busy copying a pair
of unique ice-erushing car
ferries that operated in
Michigan's Straits of Mack-

inac. Fitted with bow and
stern propellers, the ferries
transported railway cars
between Mackinaw City
and St. Ignace, Their wood-
en hulls sheathed in steel 2
ft. thick, the vessels could
plow through ice fields 30
ft. deep. Bigger of the two
was the St Marie, whose
aft steam engines featured
cylinders 4 ft. across,

-h ik g
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Sand Blaster

Kings, merchants and pil-
grims once c¢rossed the
Syrian Desert by camel, but
now a huge tractor-trailer
bus, as big as a Pullman
car, roared between Dam-
aseus and Baghdad. With a
250-gallon fuel tank, the
coach made the 470-mile

round trip in two days. Its
powerplant: a 385-hp diesel

PONTIAC, FALCON OWMERS SOUND OFF wmr _Hlde’
R Our project boat reflected
POPULAR:= the heading that watercraft

took in the '60s—sculpted
multikeel hulls below, wide-
open “flight decks” topside,
Although the ride was
as flat and fast as a "G4
Thunderbird, the silhouette
wasn't as graceful as past
profiles. Meanwhile, hydro-
karts were making a splash,
taking up where go-karts
left off. Little more than
plumped-up boogieboards
with jetdrives, these buze-
" bombs still had enough
oomph to pull 4 waterskier.

MECHANICS
SPORTS
SLED.

Tharts Bliby Beresnls
DROCM 8 & WAL

by Do Ry Lt [t

Answer Me

It’s one of life's
staples today, but
back in the '60s,
who had an an-
awering machine?
Anyone with a Phone-
master did. A shoebox-
size deviee, Phonemaster
performed every task a
modern unit does—pick up
the phone, deliver a greet-
ing and record the mes-
sagre, using two tape loops,
Before touch-tone dialing,
Phonemaster came with the
Electro-Key, a separate

replay-signal box the size

engine driving three axles
with 12 forward speeds and
three reverse, Three driv-
ers took turns in the cab,
steering across the sands
and fording two rivers en
route. The 356 passengers
enjoyed the comforts of
home with a refrigerator,
range and buffet. A freight
version carried the equiva-
lent of an 80-camel caravan.

of a cigarette pack.
The device was marketed at
salesmen who jumped from

hotel to hotel. |
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.
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GET THE

& TS AL REYNOLDS TORALCO CO

CATALOG.

Pick one up wherever Camels are sold.

v

1-800-CAMEL CASH*

Ask how to get Joe's V.L.P.
Card while you're at it.

‘ Joe’s Place
Cap

Original
Hard Pack

* Offer restricted to smokers 21 years of age or older.
11 mg. “tar”, 0.8 mg. nicotine av. per cigaretie by FTC method

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.



TECH UPDATE

News Of Tomorrows Technology Today 4

FAIRFAX, VA—Satellite launchers
are fed up with the long waiting lists
at Cape Kennedy and Vandenberg
Air Force Base. And who isn't wor-
ried about the old Soviet strategic
migsiles still lying around intact after
disarmament treaties?

Some American and Russian entre-
preneurs have a solution to both head-
aches. An outfit called Sea Launch
Investors wants to convert Russia's
submarine ballistie missiles into
cheap, convenient satellite boosters.

The idea of sea-launched rockets
isn't new. Back in the 1960s and '70s
the Navy aired the coneept under a

rogram called Hydra. And lately the
gla‘ml Research Laboratory has been
studying a Sea Launch and Recovery
system featuring reusable hardware
(see Tech Update, page 17, April "91).

Editor\riter: Gragory T. Pope

Reporters: Mike Fillon, Samuel M, Katz,
Barry Rosenbeng, Bob Schefer, Richard Schrader,
Herb Shuldiner

-

Who Needs A Launch Pad We Have The Sea?

But the Sea Launch Investors ap-
proach is different. The rockets them-
selves, dubbed Surf, would be hy-
brids. Each would consist of the
solid-rocket lower stage of the mighty
S8-N-20 crowned with a modified 88-
N-23 stripped of its warhead.

With the =olid-fuel portion at the
bottom, the rocket would float verti-
cally—after it's rolled off the back of a
huge amphibious-assanlt ship. Donat-
ed by Russia to the enterprize, the

Hybrid Surf rocket would roll off Russlan
amphiblous-assault craft, right ltself, and
blast toward the heavens.

500-ft. Ivan Rogov would serve as a
final assembly and mission-control fa-
cility. The vessel could also steam to
any location so that launchers could
reach specific equatorial or polar or-
bits without extra transfer boosters.

A Burf could put a 5000-pound pay-
load into low Earth orbit for roughly
$11 million, say=s the company.

Highlights This Month
® Beam Shooter—Lasers promise air defense.
¢ Eden For Edisons—New inventors hall of fame.
e Sparks Fly—Electric planes ground hydraulics.
® Dino Might—Best prehistoric robot action yet.
® SEAL Quest—Search for commando superboats.

® Backyard Chopper—Everyman’s whirlybird.
® Sky Moves Earth—Satellites guide bulldozers.
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TecH UPDATE
Light Air Defense

REDONDO BEACH, CA—Because nothing hits a target
faster than a beam of light, engineers have renewed their
focus on lasers as last-ditch air defense. TRW, for exam-
ple, has proposed syvstems that derive from the company's
megawatt MIRACL chemieal laser, which shined in the
19805 under Navy and strategie-defense funding,

TR LLLATIA T,

GARDIAN [ieft) and HELWEPS |above] would slap
multiple kilowatts of laser light on incoming missiles.

A seagoing version, called HELWEPFS, for
High-Energy Laser Weapon System, would sit in
for a ship's 5-in. gun. HELWEPS could hammer in-
coming missiles and beachfront gun batteries with
equal efficiency. The land variant—General Area-Defense
Integrated Anti-missile, or GARDIAN—would ride a
medium tactical truck and fire up to 50 shots per minute.

Their beams fueled by a nitrofluorine-ethylene reaction,
the lasers wouldn't drain electrical energy and are a 10th
the weight of existing missile-interceptor systems.

watt cell stacks, E::Ht;lf
to a stack, the
cells generate o
electricity by o

splicing hydro- \&{8
gen—stored at S000 ™=

Lean, Clean
Green Machine

WEST PALM BEACH, FL—The
(Green Car, a Consulier GTP convert-
ed to run on fuel cells, finally broke
cover last fall,

Developed by Energy Partners
Ine., (see Tech Update, page 12, March
"2}, the vehicle runs on three 7-kilo-

psi—with air supplied <3
by an on-board compressor.
The Green Car is some-
thing of a tortoise, however, de-
spite its jack-rabhbit silhouette. It

does 0-30 mph in 10 seconds and
won't top 60 mph. Range on a
tank of hydrogen is, at
= best, T0 miles.
¢ On the up side, £
the car emits ¢
only water and
trace gases.
B Fuel cells ride E1 Camino-
style In open trunk, recharg-
ing batteries to drive motor.

ENERCY PATTNERS R0

: Inventors’ Valhalla

Inspired by an airship
hangar, Akron's Inventure

have Cleveland. THEE Wl Spchel 33-1L
have Akran, BRI atiel 1t

Destined to open in 1995, Inventure Place—home aof the
Mational Inventors Hall Of Fame—will enshrine such luminaries
as Edison, Bell and the Wright brothers, along with mare than
100 other inductees.

Hallmark of the hall is its arching 75-ft. facade of stainless
steel, which doubles as a vast projection screen for the exhibits
inside. Meanwhile, underground, visitors can tinker with wind
tunnels, lathes, molds and other engines of creation.

AKRON, OH—Ballplayers have
Canton and Cooperstown. Rockers

Mow inventors will

22

Eye On Diabetes

NORCROSS, GA—Diagnosing diabetes usually
means blood and urine samples, lab processing and
a few days wait. But a new technique promises the
convenience of an eve examination—beeausze that's
exactly what it is.

The SpectBRx system focuses a low-intensity,
multicolored light on a patient’s lens. In an un-
treated diabetic, certain proteins become concen-
trated in the lens. The SpectRx light causes the
proteins to fluoresee, or give off their own light.

Similar “fluorescence signa-
tures" could ultimately help diag-
nose caneer and heart disease.

Il

|

|

SPECTEX PHOLH

SpectRx Ill'umlnius Ej'!' triggering fluorescence.
{More Tech Update on page 24)



NN When it comes to gravel. Especially with a bigger available pay-

weekends, Mazda owners are quite industrious. load than ever. Plus, a 36-month/50000-mile,

Whether theyre putting up drywall, landscaping bumper-to-bumper warranty,” so you can put

Introducing the best power tool youll ever buy.

the yard or just running to the hardware store all your energy into fixing that leaky faucet.

INFORMATION COMPARISON MAZDA TCROTA NEESAN

! Y Laspest svallable engine 401 VE 0L VE 10L Ve
to check out that new line of toggle bolts. fr——— e
' Maximam rowing capacicy 5,900 b 1,500 |h 5000 b
Frotk track (iches) S67/583 513563 5490561
(4x2/4x4) 5571569 (V)
Which is why the all-new Mazda truck is a Reut teack rchod S5 S956] SA5i4S
(4uli4x4) S6.3/56.3 (Vi)

Basic warranty (yean fm I-b-ﬂ_] :l-"S"JJ:N;“;!| a0 _aﬂzliél.;i\:‘_ = il'. -M- D -":l &

handyman’s best friend. It's the most powerful The new Mazda truck. Itwont fit on your tool belt,

import truck in its class, thanks to a rugged 4-liter but you'll be glad it's hanging out in your garage.

V6. So you can haul, even when you're hauling IT JUST FEELS RIGHT:

The: full line of all-new Mazda rrucks is buslt in Edison, New Jersey. For u froe brochure, call 8006391000, *fAvilable on B4000 anly. **See vour Mazda Dealer for limited-warransy details
© 1993 Maxda Mowe of America, Inc
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Triple-Threat
Combat Jet

SEATTLE, WA—The Air Force
wants to replace the F-16. The Navy

| wants to replace the A-6. The Marines

want to replace the AV-8B. But if
wishes were warplanes, beggars would
fly: The Pentagon isn't about to spring
for three brand-new aircraft after
okaying production of the F-22,

Boeing, however, believes it may
have a solution: a modular jet-of-all-
trades. The multirole tactical airplane
would roll off a single assembly line in
three different flavors: a runway num-
ber for the Air Foree, a Navy version
built for carrier takeoff and landing,
and a short-takeoff vertical-landing
variant for the Marines.

Military planners have long sought
such a scheme. But advances in com-
Fuaite manufacturing make the concept
‘easible now, says Boeing. The planes
would also share avionies with the F-22,
Alr Force version of Boelng's modular jet
features conventional propulsion and
stealthy Internal weapons bays.

The Mighty Worm
OAK RIDGE, TN—Only the Inchworm can wriggle
through pipes too twisty for wheels and tracks,

Dante’s Revenge

PITTSBURGH,
Thwarted in attempt to ex-

PA—

Both head and tail of the new air-driven robot are belted

with inner-tube-like air bladders. Three rubber hoses,
which act like bellows, connect head and tail.

In motion, the tail bladder inflates to grip the pipe's

For tums, two body hoses are vacu-
umcdmm:m:mhﬂlipa‘mrhd

walls while air pres-
sure through the hoses
pushes the head for-
ward. Then the head
inflates, the tail de-
flates and air is drawn

8 from the hoses to pull

the tail forward.

Oak Ridge Nation-
al Laboratories has
licensed the technol-
ogy to Hemotec Ine.

'Electric Hornet g

WRIGHT-PATTERSON AFB, OH—
On a fly-by-wire aircraft, the control
surfaces move in response 1o signals
sent through electrical wires, which

have replaced mechanical
linkages. But it still takes hy-
draulics to move the surfaces.
So the next step is to chuck
the plana's finicky hydraulic
system and fly all-electric.

To thal end. the Air Force,

the Mavy and NASA are flylng an
F/A-1B Hornet modified with electric

actuators.

So far, pilots have tested an elec-

plore an Antarctic voleano
last year (see Tech Update,
page 18, Sept. "92), Dante will
try again this summer at the
other end of the world.

The 8-legged robot will
rappel into Mount Spurr, an
active voleano in Alaska.

Carnegie Mellon Univer-
sity has refurbished Dante
for the effort: Its legs now
jut from the corners of two
body frames that slide with

ML PO

mmdmmmun
after falled assault on volcano

respect to each other to gen- 0
erate forward motion. This new ﬁ'ﬂ.me—“aﬂung approach is
simpler and more resilient, with fewer degre&ﬁ of Ereedum

trically sparked hy-
draulic aileron actua-
tor. The control electronics aren’t in
the cooled cockpit computar bay but
are stuck on the actuator itself, demon-
strating the ruggedness needed to dis-

Hormet puts electric actuators and contrals through torture test.

tnbute electronics throughout the plana,
This spring. the jet will begin flight

tests with

actuators survive the fighter's gruel-
ing flight regime, they'll have eamed
their wings.

pure electric motors. If the

23
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ONE DECISION YOU REALLY SHOULD MAKE
BY THE SEAT OF YOUR PANTS.

To get a feel for how a John Deere LX1B8 Lawn Tractor is
built, just sit down. That way you can literally feel
the strength of a frame that's welded, instead
of bolted like some others. And the power
that comes from the LX188's liquid-
coaled, 17-horsepower V-Twin engine.
(Other LX Series Tractors offer 14-
horsepower overhead valve engines or
a15-harsepower V-Twin.) X ight sc=lack Tarnise

rindins M.JI.T‘ |II-L"I' VRN NIRRT .

o i NI el
selection, vie w puremd.  DETter, you should know LX Tractors are
e ogg available with 38-, 44-, and 48-inch mower
decks and take a wide range of attachments,
s0 you won't outgrow them. And they have the
highest resale vaiue, just in case you ever do.
Which makes this one seat-of-the-pants

decision you'll never kick yourself for making.

NOTHING Runs LIKE A DEERE"

FOR THE DEALER NEAREST ¥OU, CALL 1-BD0-503-3373.
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T Huuse-FighﬁIlg
Tank Buster

CHATILLON, FRANCE—Already
a powder keg in Sarajevo and in
| Mogadishu, the urban battlefield just
| got nastier with the introduction of a
unique missile that can be fired from
an encloged room.

The Eryx can blast through heavy
armor and bunkers. Yet it jumps from
its shoulder-fired tube at only 45 mph,
slow enough to shoot from confined
# ppaces without a dangerous exhaust.
| Once launched, the Eryx tripgers an
{ in-flight booster that can propel the
missile 1800 ft. in 3.7 seconé?s,

Like the TOW missile, the Eryx is
guided by a remote-control wire that
uncoils from the missile's rear. The
infantryman simply keeps his cross-
hairs on the target.

Aerospatiale Missiles plans to

. e crank out 12,000 of the weapons over
Fired from enclosed spaces, Eryx can plerce the equivalent of $00mm armaor. thenextﬁveyem‘s.

Court Won’t Court Disaster

SAN FRANCISCO, CA—Engineers are literally pulling a block-long build-
ing up by its roots in an effort to isolate it from earthquake damage.

The U.S. Court of Appeals building is getting a friction-pendulum system
under each of its 300-ton steel columns. These devices allow the building
to swing safely with a quake's sheanng forces. It sudden motion displaces

¥

the column from the foun- EXISTING STEEL

dation, a slider at its base COLLIMM

rolls across a rounded sur- ~§ __—CONCRETE

face—rather like a pendu- 4 ??:‘;:
= LI

Historic bullding will be safe from l-.lrmqi.l.i:u
T FOUNDATION  thanks to friction-pendulum systems.

lum—to retumn the column
to its normal position.

’ main train station. And unlike the mechanical
Japan’s Cretaceous Park e e ot te O
OSAKA, JAPAN—Mechanical dinosaurs recently terror- Y e et creatures had to perform live,
ized this city, operating with speed and fury that would put \ Sl s T without camera tricks.
Godzilla to shame. SVl e g it Centerpiece of the show—
The beasts were built by Chris Walas Ine. | = called “Dino Alive"—was the 50-
(CWI), the movie specml—eﬁ'em house noted ft. Tyrannosaurus rex. Among other
for its work in “The Fly" and “Gremlins." "‘ i actions, the T.Rex whipped its car-
They put on a 2'%4-minute show, re- size, 1200-pound head around in 1%
peated over 12 hours a day for six seconds. To enable sueh rapid motion, its
months in a vacant lot near Osaka's skeleton consisted of a network of high-speed
Inside fiberglass-latex-foam skin, computer-controlled hydraulies supplied by Viekers.
The show, which is run by Omron Corp., recently re-
opened in Taiwan.

& rapid, birdiike

e
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Good taste still
costs less.

YOUR BASIC° UPDATE

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

© Philip Morris Inc. 1954
Kings: 16 mg “tar,” L1 mg micotine—aw. per cigarette by FTC method.
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SEALSs’ New Keels: Fast And Furious

NAB CORONAD

has been released on these boats.

0, CA—The reguirements? Deliver a
Mavy SEAL platoon to its objective quickly and smoathly,
without leaving the commandos weaving and heaving.
Cover more than 600 miles, topping out above 40 knots.
Carry machine guns and fire missiles. Fit into a C-5A.
So runs the wish list for the Special Operations Com-
mand Mk. V insertion craft. USSOCOM s looking over
three new designs, but an existing Israell boat may be a
dark horse In an emerging, but still shadowy, contest.
Two of the new designs come from Halter Marine—one
an aluminum hull and waterjet propulsion, the other a
composite hull with surface-piercing propellers. Little else

The third option is Peterson Bullders' 71-tt. Sea Stalker,
an asymmetric catamaran based on the British-built

¥ SEAL options include craft from Halter Marine |[above],
| Peterson Bullders (below] and Israell Shipyards [left].

Cougar Cat 2100. The craft comes with its own trans-
porter for air and road travel.

USSOCOM also has evaluated Israeli Shipyards’
Shaldag patrol craft, propelled by waterjet on a stepped
deep-V planing hull contoured to keep water off the deck.

P48 TER RANE ILLLIGTRATEON
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LOS ANGELES, CA—The Army's

coming deep threat—the anti-armor

submunition BAT (see Tech Update,
page 24, Nov. 91 }—may become even
more of a terror behind enemy lines,
New BATs may be able to see.

The gliding homblets will seattor

| six at 4 time from missiles lofted by

New and improved BATs will drop
from Army tactical missiles to home
In on anmored vehicles.

| BAT Gets Eyes To Go With Ears

the Multiple Launch Rocket System.
Right now, they are designed to find
moving armored vehicles with the
help of aeoustie detectors and heat-
seekers. But BAT-maker Northrop
may add millimeter-wave radar or
high-resolution infrared seekers.

These added sensors would enable
BAT= to attack quiet, cold targets,
such as Scud launchers or tanks with
their engines turned off.

Air Defense

For Offense

HUNTSVILLE, AL—While Patriots
ghield a stationary enclave against
tactical missiles, what protects an
Army corps as it maneuvers forward?
To answer that question, the Army
wants to develop a corps-wide defense
system known as Corps SAM.

The proposed system is ambitious.
The surface-to-air interceptors must

be able to home in on either
cruise missiles or Send-type
ballistic missiles—two very
different threats, -

In addition, the launchers | &8
will rely on ground radar seat-
tered throughout the corps—

COMMUMICATIONS RELAY

REMOTE SENSOR =
LINIT

even outside the corps. These

sensor units will be distributed so that [
a single antiradiation missile doesn't
kayo the whole system.

Aerospace firms are now airing pean allies may help develop it.

concepts for the system, which won't Spread across battlefieid, Corps SAM

be fielded until next century. Euro- equipment will require distributed
command-and-control network.

28 {Mare Tech Update on page 30)
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Front and Rear
Laser Detection

Another Industry First
from BEL-TRONICS

Introducing
the new
BEL 635i Plus

Dual Tracking Laser™

Complete Super
Wideband Ka Radar
Detection with FMT

&

DUAL-TRACKING

LASER

TECHNOLDGY

BEL-TRONICS introduces the latest in
Laser Techmology—Dual Tracking Laser.™
BEL 635i Plus is the only integrated
Radar/Laser detector that provides
complete front and rear Laser detection.

Dual Tracking Laser™

Because police Laser monitoring devices can clock
both approaching and receding vehicles, BEL has
developed a new technology called Dual Tracking
Laser™ Unlike Radar signals, which are highly
reflective, Laser signals have very poor reflective
characteristics. These characteristics make tradition-
al Laser technology incapable of detecting Laser
signals from the rear. In response, BEL 6351 Plus
features Dual Tracking Laser™- the only technology
to provide front and rear detection of all Laser
signals, Dual Tracking Laser™ is based on the same
Laser technology used by the military in Operation
Desert Storm. This powerful technology offers the
best in off-axis derection—the most common form
of police monitoring and a Laser detecror’s biggest

challenge.

Super Wideband Ka Radar with FMT*

BEL-TRONICS’ dual-patented FMT® maintains
[full sensitivity over the entire Super Wideband Ka
bandwidth—33.4 to 36.0 GHz. Most detectors pro-
vide Ka sensitivity that “peaks” at a fixed frequency,
then sharply falls off, leaving you without complete
Supcr Wideband Ka coverage.

Complete Protection from the Industry Leader
Only BEL-TRONICS ofters the additional
coverage of rear Laser detection. You can have
BEL 635i Plus for just $289.95. To order, or for
the name of a dealer near you, call toll-free today:
1-800-341-1401 USA

1-800-268-3994 Canada

BEL-TRONICS LIMITED
Leadership through Innovation and Technology
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Comanche’s Commencement

BRIDGEPORT, CT—Now on its way
is the first of the scout/attack heli-
copters that will combine the eves of
(OH-58 Kiowas with the fangs of AH-1
Cobras (see "The Army’s Newest
Killer Chopper,” page 26, July '91).
Sikorsky has fashioned a big, complex
chunk of an RAH-66 Comanche—its
25-ft. starboard keelbeam.

The graphite-epoxy structure,

First plece of Comanche reveals
slze and complexity of paris
fabricated with new compaosite

when mated with its lefthand counter-
part, will shield the chopper’s heart
from anti-aireraft fire. Over this
gawky skeleton will stretch a compos-
ite skin, Both will contribute to the

Comanche's stealth: Its radar signa-
ture is reported to be 1% of that of
a current helicopter.

The prototype Comanche will fly in
1995. The chopper will eventually har-

ness the Longhow radar and weapons
system under development for the
AH-64 Apache, That means beefier
engines than originally planned.

Future Robots
At A Glance

ROCHESTER, NY—Though you
searcely notiee it, your eves make
darting little movements 100,000
times a day. Called saccades, the mo-
tions allow yvou to glean data from
your environment as needed, instead
of memorizing every detail.

LidgrieuTy (OF BOCHELTIN AafD

Now University of Rochester ro-
boticists hope to endow machines with
the same skill. Working with eye-
tracking hardware, engineers hope to
parlay the effort into new artificial-
intelligence architectures that don't
rely on vast computer memory to
store visual information.
Head-mounted retina-tracker reveals
how guick eye movements, rather than
memory, aid performance of tasks.

-
Featherweight
Whirlybird LIVERMORE, CA—Aging bridges

don't always reveal their aches
and pains. And an in-depth exami-
nation not only ties up traffic but
rarely spots every problem.
. But researchers at Lawrence
Livermore National Laboratory
envision apparatus that, mounted
on a truck traveling at 30 to
| 40 mph, could
| analyze a wide
| swath of road.

MIASS ——
DIATA,

STORAGE
The ground- |
Weighing only 254 pounds, Ulirasport features penetrating radar r'.:r#:\:rﬁ\ic.

composite structure and 52-hp Rotax engine.

NEWPORT NEWS, VA—The ultimate in
personal flying machines is ready for pick-
up. Write a check for $25,000 and American
SportsCopters will hand over the keys to
your Ultrasport 264,

No need for a license or flight physical—
the Ultrasport is officially an ultralight. The
one-geater flies under a teetering-type main
rotor with folding blades, along with a duct-
ed tail rotor. Fuselage and blades are com-
posites. Expect a mere $8 per hour in oper-
ating eosts, says SporteCopters.

at the system’s
core would be
geared to pro-
duce high-resolu-
tion 3D images.
To that end, en-
gineers have de-

AMTENMA,

Truck-mounted

system would spot
corrosion before a
bridge Is too far
gone.

Quick Scans For Sick Spans

veloped a transistor-based pulse
generator that puts out short
beeps al 5 kw, strong enough 1o
pass through a road surface. An
array of receiving antennas pro-
vides fine spatial detail, Imaga-
processing software then renders
a subsurface map that repair crews
can follow.

— DISFLAY

| LULTRAWIDEBAMND
TRAMSMITTER

£

{More Tech Update on page 32)
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Try Using This Gauge When Buying A Truck.

There are a lot of standards you could use when judging a new truck. But

sooner or later, you'll have to stop for gas. If you're driving a new

Chevy Full-Size Pickup, it will definitely be later. Because no other full-

size pickup gets more out of a gallon. And it does it with the biggest V6
engine you can get. Remember, no matter which truck you're looking at right now, you'll be a

lot happier later on if you spend more time looking at a full gas gauge in your brand new Chevy

Truck. Chevrolet. The most dependable, longest-lasting trucks on the road.”

Chevy Trucks

LIKE A ROCK

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

*Rased on EPA estimated MPG 172 Ton 2WD, clry | 7/hwy. 22 AWD, clry 15/ howy. 19, Srandard engine transmission. EFA comparisoms.
tDependabilicy based on bomgev|ty: 1983- 1992 fubl-dine track company registrations. Excludes pther GM divisions. Chevralet and the Chevrolet
Embilem are registered irademarks and Chevy {s 2 frademark of the GM Gorp. © 1993 GM Corp. All Rights Reserved, Buckle up, America!



TecH UPDATE
Missile-Warning Woes

WASHINGTON, DC—The
Pentagon's plans for future
missile-spotting satellites are
very much up in the air, with
the recent cancellation of the
proposed Follow-On Early
Warning System (FEWS)
and potential scaleback of the
Brilliant Eiyes constellation.
Right now, officials have
five Defense Support Pro-
gram (DSP) satellites, which
sit in peosynechronous orbit
watching for missile launches.
There are six spares to come,
The FEWS spacecraft were FEWS [above] Is gone, and

supposed to replace the Brilllant Eyes [right] is facing a

DSPs. TRW and Lockheed, Siowdown in development.

rivals for the FEWS contract, have

offered cheaper alternatives,
Meanwhile, Brilliant Eyes—part of

TEF LLLATRA N

the old Strategic Defense Initiative—  route missiles and guide interceptors.
would eirculate in low Earth orbit.
These small satellites would track en-

But budget-cutters are chipping away
at this program, too,

]

: Ohlo State’s Center For Mapping Is testing
precision control of earthmover blades.

Satellites Help Move Earth

PEORIA, IL—The latest trick from the Global Positioning System? Guiding
the blades of heavy construction equipmeant. Caterpillar and Magnavox
I are developing compuler-con-
trolled construction technigues
that would rely on signals from
the navigation satellites.

Under a Technology Reinvest-
ment Program grant, the com-
panies will combine Kinematic
salellile-aided positioning with
laser guidance. The idea is to Caterpillar and Magnavox are teaming to
eliminate detailed topographic
surveys, while enabling bulldozers to cut paths mapped by computer with
accuracies to a fraction of an inch, The technology is also applicable to mining,
dradging and farming equipmeant.

Engineers at Ohio State University have been pursuing similar research.

il
=]
|
3
-4
has|
=

pinpoint heavy equipment with GPS signals.

:Maps On Wheels

FORT BELVOIR, VA—The Army is exploiting the
revolution in digital cartography with a mapmaking
truck that will roll with battlefield commanders.

Called the Digital Topographic Support System, the
vehicle will house a host of computerized mapmaking
tools, Inside, terrain analysts will be able to whip up
line-of-sight views, mobility maps and other products
in minutes, using Defense Mapping Agency data and

Two soldiers will crew the other sources.
DTSS, converting terrain and Loral Defense S_vsterps
climate data into maps. has delivered the first unit.

1280 = | 024 MONITORS 18,000-87U
SLIPERVISORS AR COMDITIOMNERS
COMFUTER ’ "7
e T AMNALYSTS COMPUTER

,
DIGITIZING TABLE
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Elbows For Robots

LANGLEY, VA—For years, NASA has been refining the idea
of a variable-geometry truss, a mechanism involving struts
that change in length, While such a device could suppress vi-
bration in a spacecraft, there are earthly applications as well,

One under investigation by NASA's Langley Reszearch
Center and Paeific Northwest Laboratory is a long-reach
robotic arm, to maneuver inside subterranean waste-storage
tanks at the old Han-
ford nuclear-weapons
complex. In a prism-like
configuration known as
a double octahedral, the
truss could serve u4s an
elbow for such
an apparatus. A
waste-retrieval
hose would snake
through the open
framework. [Tl

Varlable-geometry
truss could provide
maneuverabliity for manip-
ulator arm Inside under-
ground storage tank.

BT T T T S T N
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John’s losing his hair.
His mission: get it back.

ASAPI Etgaqu’Tuplcal Sulmi::-r! (minoxidil 2%)
5 works in part by prolonging the growth
But how: of hair, which grows in cycles. With more
o, hairs growing longer and thicker at the
'}?E&Wnlga.n tN?ﬂ' same time, you may see improved scalp
ransp - coverage.
Not for him. After one year, over three fourths of
A hairpiece? men reported some hair regrowth.
Dermatologists conducted 12-month clini-
NEVEI'. nEver. cal tests. After 4 months, 26% of patients
Wittiammaly  Suee s e
s s i ; with 11% of those
wants 1?’ hlS using & placebo (a similar solution without
own hair back. minoxidil — the active ingredient in
' Rogaine). After 1 year, 48% of the men who
ﬂﬂd now hE S IE‘EI'I]EC], continued using Rogaine in the study rated
for male pattern 'fy'-’i"esmﬂ'l ﬂ;edmﬁmwmmmm lhﬁfﬁ
six percent repo €
baldness, only rest (16%) had no regrowth.
Rﬂgﬂtﬂﬂ‘ n Side effects were minimal: 7% of those who
proven to regrmv hair, used Rogaine had itching of the scalp.
Kogaine should only be applied to a
normal, healthy scalp
(not sunbumed

or imitated).

aee next pege for wmportamt
Fdditional irformation

Make it part of your normal routine.

Studies indicate that at least 4 months of
twice-daily treatment with Rogaine are
usually necessary before there is evidence
of regrowth. So why not make it part of
your normal routine when you wake up
and go to bed, like brushing your teeth.

As you'd expect, if you are older, have been
balding for a longer period, or have a larger
area of baldness, you may do less well.

Ragaine is a treatment, not a cure. So
further progress is only possible by using
it continuously. Some anecdotal reports
indicate that if you stop using it, you will
probably shed the newly regrown hair
within a few months.

Get your free Information Kit today.
You may even be eligible for
a free, private hair-loss
consultation with a doctor.*

Why wait? Find out whether Rogaine is for
you. Call 1-800-229-9332 for a free
Information Kit about the product and
how to use it. And because Rogaine
requires a prescription, we'll include a
list of nearby dermatologists or other doctors
experienced in treating hair loss who may be
able to offer vou a free, private hairdoss
consultation?

Call

1800 229-9332

for vour free Rogaine Information Kit.

We'll also tell you how to find out if
you're eligible for a free, private hair-
loss consultation with a doctor?

TOMCAL

NN minoxidil 2%

2 *Nut pamibable in 8 areas

195 The Upjohn Company USJ 1198 00 Jemmry 1904,
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S20how inoxidil 2%

The only product ever
proven to regrow hair.

What la ROGAINE?
AOGAME Topical Souton 8 1 mesdscine Jor use on the scaip Mal 15 wsed % ireal & bype of har loss n mee and women inown 23 androgenehc
mwmdhmw o ciomn ol e head) in men and difuse har loss of of the trot and Bop of th scilp n womes
is 2 hopecal form of il, for uma on The scaip
How affeciive s ROGANET

I ma: Climicgi shghes anth ROGAINE of ower 2. 300 men wilk maie mmunm }ﬂﬂﬂmwhwn
n ol e il d moniky, uhmw&mumu fuaw
o wis reporied by 41% of those usng ROGANE and 58% ol
i riar) i placaba. By e #ad ol 1 A% of hase wi coliisd I use e i AT 25 EodeTIi o
n Dhmicsl s with wirt: conducied by plyiacians o 11 US and 00 Eenspean cehlery ivohng e B0 wimen wilh his'
1 pabeend pvaluaions of regrowth atier 12 wesly —MMHHHWHIHMMMﬂ
P of thoss using 1 placeba. o negrowth was reported By 43% af Be groug wsmg ROGAINE and 5% of the groep wsng placebe
Howr s00n can | sxpect results from ROGMME T

Stuces show thal the response time 1o FOGAME may om oo persan 1o sathe Same pespe usnyg
pifers. ofers Mmury Pespars] with I Skowess TaLE 0f hav ou shewl not exect wsibie reqrowh i less than

Hicrwr bonsgy cho | reted] 1o s ROGUAIME T
ROGAMNE 15 3 hai-loss treatment. ol a cume. 1 you bave new hair growth, you well resed 1 contitus wiang ROGAINE |0 kesp or incresese hait regromth oy

POGAMNE may see nesults Ligier than
mans.

£ 208 begen b Shoe e Rt rowth with aHer & rezsanabie perod of hme (21 least 4 ‘Four S0Cior My e YOu 1o BEConhig vy
What 1 stop ROGAINET Wil | keep the new hair?

Pepisatsly nol. Pecple hawe reporied thal new hait growt wis shad iier Biey sinpped useng RDGANE.

How much ROGANE should | uss?
hﬂﬂll-ﬂﬂdmmaﬁhmﬂmhmmnm“ﬂmlrﬂwmh hands aer
r.73 . miusd reman on the scaip for ai beast 4 hours b ensine pesetraton mio e scaip Do not wash yoor
et o 2 et 4 by ate . I o s ot et beslore apsphying ROGANE, be suse poust scalp ad haie aie dry when pou spply it Please reler
o the Instruchans lor 'se o the package

What if | miss & doss or o use ROGANE?
Tio ool iy | ke ) for Masdsd of ROGANE Yoo Showld restar your twece-daly Sorses and teiurn D your usead scheduie.

Whial are the most common side sffects reporied In clinkcsl studies with ROGAINE 7
and ofer sion imtalioas of the ingdled scalp area wert The mos] common side efiecty diectly imked o ROGAMNE 0 cinacal studies. Mboul 7 of ewery

m whe usad RDGANE (™) had these complaints. - - e .
. inclufing ighi-headedness. ditziness, and headaches. were peupie g AOGAINE placeho
‘solubon with ne mingmdd You sl your docior |0 descwss sade efects ol ME weihh you o N~
w“mmm”hm. pivcal, or ethanal shoukd nol use ROGANE.
Topacal Selubon contans alcobol, wheh could ciuse bemming of wiitalion of The yes of Semiive tion swess. If ROGAINE sccadentalty gets inlo

Mﬂnmdhaﬂlﬂw reporied 7
ROGAME was wsed by 1,857 |7 NMMMMEWHWM
murﬂuﬁnﬂ body Sysiems appeared |0 be mens camman in (he mncuidi-lrested patts Than in placebo-

um&um
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Can ROGAINE be used by children?
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PM HOTLINES

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

LETTERS

Your written letters are always
welcome. If we think your letter would
be interesting to other readers, we
might even prnt it in our Letters
column [unless you request that it not
be printed). Our editors are listed by
department on the masthead printed
in the front of the magazine next (o
Editor's Notes. Our address is 224 W.
57th Street, New York, NY 10019.

FAX MACHINE

You can fax written mail to us if you
have access to a fax machine. Our fax
number is [£1.2) 586-5562, and is avail-
able 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer ary
day between & pm and 8 am [only)
Eastern time. The number is [212) 582-
£369. Once you're on line, you can

leave messages for specific editors, or
direct inquiries and comments o a
specific depanment. The depantment
bulietin board also allows you to share
your thoughts with other readers who
call in.

New users get an identification
number and password that allow you
to access the systermn. Simply set your
communications software to 8 bits, no
parity and one stop bit (8-N-1), and set
the baud ar 200 or 1200. Please re-
member that we are not a profession-
ally staffed, fully operational bulletin
board. We're simply trying to make it
gasier for you o communicate with us.
50 please bear with us if it takes awhile
IO SNSWET YOur message,

READER SERVICE BUREALU

Our Reader Service Bureau is opera-
tional five days a week during regular
business hours. The phone number is
(212) 649-3127. Please call our Reader
Service Bureau, not our editors, for in-
formation on back issues, reprints of
articles, subscription inquiries and so
on. Itwill save us all time.

HOTLINE PHONE NUMEBERS

Unforunately, our Hotline Phone
Senvice is temporarnily discontinued.
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ELECTRONICS

BEYOND
URASSIC
PARK

The next special effect for films
will be computer-generated
movie stars. Get ready for the

return of Marilyn.

BY KIRBY CARMICHAEL
® Marilyn Monroe moves smoothly under
a red kimono, and the audience gasps with
delight. The seene cuts to Marilyn seated
in 4 swinging trapeze far above the
ground. Her face is animated and happy,
platinum hair flving in the breeze and her
short skirt flipping up over her sleek,
attractive thighs.

As in her previous life, nobody really
knows this Marilyn, This Marilyn is a
computer construet—a proof-of-concept
svnthetic human actor used to advance
the science and art of realistie 3D digital
animation,

The sereen goes dark. Nadia Magnenat-
Thalmann, one of the filmmakers, whis-
pers up at the sereen: “There went the last
two years of work.” This Marilyn Monroe
“Fashion Show" was created at MIRALab
— University of Geneva and the Swiss
Federal Institute of Techuology under the
direction of Professor Nadia Magnensil-
Thalmann and Professor Daniel Thalmann.

“l want to one day be able to exactly
maodel homanity,” savs Magnenat-Thal-
mann, her eyes shining. “Movement,
vlothes; hair—all of it."

Last summer’'s release of*Jurassic
Park” was an eye-opener to mmany people
unaware that computer animation had ad-
vaneed so fue “Jurassic Park™ vsed a eom-
bination of computer-penerated dinosaur
actors mixed with live-action mechuanical
models and puppets, The slow-moving




BEYOND JURASSIC PARK

dinozsaur closeups were generally ere-
ated with mechanieal models, If it was
running, however, chances are it was
a computer-generated image (CGI),

Viewing “Jurassic Park"” might
make you think that the major prob-
lems facing the computer animation of
gynthetic actors have been solved. In
fact, many have—but only since the
production phase of the movie ended.
The beasts in “Jurassic Park” seemed
s0 real and alive that it can be difficult
to imagine how much more realistic a
CGI animal eould look.

But think back. There were two
raptors in the movie. Which one was
dominant? Did they have individual
personalities? How many times did
they actually look each other in the
eve! Did any of the CGI dinosaurs
show significant facial animation be-
yond growls? How many emotional
nuances beyond predation were dis-
plaved by the T.Rex? Did any di-
nosaur reach out and grasp an ohject?
And did you notice whether the
T.Rex's quality of motion changed
as its body grew tired from chasing
the jeep?

The “Jurassic Park™ dinosaurs
strike us as real because we've had no
previous experience with dinosaurs.
Yet we interact with other humans a
good part of every day. The level of
realism in “Jurassic Park's" CGI di-
nosaurs, as good as it is, is far below
the level that will be necessary to
maintain convineingly animate syn-
thetic human actors,

Until “Jurassic Park,” computer
animators were limited to hierarchical
animation. A 3D leg rotated forward
at the hip, for example, would carry
the knee and foot with it. After rotat-
ing the leg, the lower leg would have
to be rotated to get the proper angle
at the knee and then the foot would be
similarly rotated to place it flat on the

£

A computer image of Marllyn Monroe
demonsirates movement (top left). Clothes
and body move Independently In both a
short dress [top right] and in a kimono.

ground. Only during the ‘Pruductiun
Fhaae of “Jurassic Park” did Soft-
mage, the French company that cre-
ated the animation program used in
the movie, add inverse kinematics to
its program. Inverse kinematics al-
lows the animator to grab the foot and
place it appropriately. All other parts
of the leg and connecting joints rotate
properly in response. This automatic
routine eased the burden on the ani-
mators tremendously and in fact
made the use of CGI dinosaurs eco-
nomically feasible. Other automatie
routines were already available in
SoftIlmage, such as the physics of
gravity, collision detection and wind.
Contrary to what you may think,
facial animation is not the largest
problem in creating realistic synthetie

SADRA MAGNENAT-THALMANN. UNIVETSTY OF GENEVA/
CAMEEL THALMANI, T FECHRAL INSTTTUTE: OF TECHMNOUDDY PHOTDS

human actors. In fact, the facial ani-
mation problem has essentially been
solved. Work by Demetri Terzopoulos
and his team at the University of
Toronto uses a 3-layer approach to
facial animation—elastic facial tissue
covering musele tissue overlying the
nondeformable 3D bone structure.
Terzopoulos' work utilizes a de-
formable springs-and-nodes wire-
frame mesh with facial eolor and tex-
ture data scanned from a human
being via a Cyberware laser scanner,
The data is mapped onto the mesh
that is applied to the 3D model of a
head. Facial muscles are controlled by
means of “snakes"—26 portions of the
wireframe mesh designated as facial
muscles—and the resulting facial
animations can be so realistic as to be
unnerving,

Terzopoulos' approach promises
variable spring depth and tension,
with the spring mesh automatically
responding to the movements of the
synthetic actor. For instance, the cre-
ation of a pothelly on a synthetic hu-
man actor might merely require a set
of longer springs with lower tension
s0 that the stomach would shake like a
howl of jelly.

Talking heads
Spoken language is still a problem,
however. Animating a CGI face to ar-
ticulate phonemes so that lip move-
ments can be lip-syneed with a human
actor is well along, but problems have
been encountered in necessary rota-
tion of the lip musecles for plosive
phonemes (like the “p" sound). The
problems should be solved in time.
Human expression, however, is not
g0 much a concern of high-level com-
puter scientists, but rather a matter
for individual animators. There are
currently very few 3D animators
trained or experienced in the task of
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facial expression in 3D. Since Ter-
zopoulos’ work (and that of the Thal-
manns and Norman Badler of the
University of Pennsylvania) is state of
the art, no commercial tools exist
upon which 3D animators can be
trained in the art of 3D human ex-
pression, The problem will solve itself
as software developers utilize this
basic work of the researchers to ex-
tend the funetions of their 3D anima-
tion programs.

Will the techniques of the Thal-
manns and other researchers lead to
the end of the acting profession?
Many in the film industry are afraid of
just that. There is a popular fear that
recreating characters from the past in
filmrealistie form could lead to a
dearth of new character introductions
in movies. Why experiment when you
can revive bankable characters from
the past? Humphrey Bogart films will
always draw a strong audience, and a
good new Marilyn Monroe film might
outdraw reptile movies. Human ac-
tors might be reduced to an insignifi-
cant role—one that might be termed
Diata Acquisition Models (DAMs).

Automatic response
Automatic routines resulting in
autonomous or semiautonomous syn-
thetic actors promise serious reduc-
tions in animator workload, and may
set the scene for a film's director to be
a one-person production company. A
gemiautonomous actor would have the
capacity for a certain amount of self-
directed movement and response in-
dependent of input by an animator.
An autonomous actor would be able to
independently respond to his environ-
mental situation by, for example,
blushing at embarrassing moments or
wiping sweat from his brow during
riods of heavy physical exertion.
he animator would not so much de-
termine which moments were embar-
rassing to a character, as he would es-
tablish an embarrassment threshold
while designing the character. This
threshold would determine the extent
to which a character determined a
iven situation to be embarrassing.
ould it be embarrassing for your
pants to accidentally drop while
ginging the national anthem at a base-
ball game? A “no" anewer means the
character has a high threshald.

What if the animator could give
gpoken instructions to a semi-
autonomous actor in his language
of choice? Norman Badler heads re-
gearch into a project called JACK,
which has already seen practical eom-
mercial use by the John Deere Co. in
bulldozer design and by the U.S.
Army in weapons research.

Essentially, JACK is a set of com-
puter routines that allows the anima-
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The coliage at top shows a digitized scan of a person’s face and the computer model,

later manipulated to show varfous emotions, Remove the texture mapping [bottom left]
and you see the 3D trianguiated surface mesh. A closeup (bottom right) reveals the

amount of detall In the computer construct.

tor to type English language com-
mands to a digital actor. The routines
analyze the commands and set a list of
priorities for the synthetic Jack to
carry out. Jack oheys the laws of
physics. He has a center of gravity,
and if you push him he'll try to re-
cover but iz likely to fall over. Most
important, though, Jack has a set of
eyes through which he evaluates his
environment. Jack will automatically
avoid objects that could trip him. He
can look directly into the face of
another actor. He can see what a
human would see from the operator’s
seat of a bulldozer so that a design
may be changed for operator safety.
Jack can “go fetch” objects without
an animator’s input, and he can also
make decisions as to where those

objects are most likely to be.

How long will it be before we're
seeing synthetic human actors on
the screen that are so realistic we
don't know they're synthetic? Mark
Sylvester, a vice president and
founder of Santa Barbara, Califor-
nia's Wavefront—producers of one of
the most powerful 3D animation sys-
tema—was quite direct and represen-
tative of the range of opinions.

“We're seeing synthetic actors that
are realistic now. Haven't you seen
‘Jurassic Park’? Synthetic human ac-
tors, though?" He paused a moment
to consider. “We'll see them in two to
five years. We'll need another magni-
tude of computer speed, but that's in-
evitable—it's just a matter of when
we get it." ™

ET)
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seat in her I’lunuuth "umi;.:r minivan,
Miller loves driving her minivan, but ghe would
never tlream of driving a truck.
‘oh jams the
on his Jeep
Grand Cherokee into
4WD Low HRange to
make it up an ice-
slicked hill. Stroh also
has no desire to own
or drive a truck.
But both Beverly
Miller and Phil Stroh
are in for a surprise,
because according to
automotive industry
classifications, they both own trucks,
Onee considered commereial workhorse hanlers,
trucks have gained not only social respectability, but
status, A 330,000 Jeep Grand Cherokee Limited iz just

38

as at home at the country elub as it iz clawing up

a muddy rock-strewn path to a mountain vacation
retreat, Light trucks, including all their variants—
pickups, minivans and sport/utility vehicles—are the
hottest segment of the
new-vehicle market. In
1992, for example, new-
ear sales rose a modest
o, Light trucks in
same period rose
ined accounted
of the
NAaArKel.
The truck boom is
even louder in 1993,
Figures through Au-
pust show the overall
new-car mairket Ilp 7.9%, but trucks are thundering
along with a 17.6% increase over "2,
So why does it seem that almost everyvone wants a
truck? One big reason is that manufacturers are
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Everybody wants a truck. Here’s what's fueling thewnﬂw@%
o

BY CLIFF GROMER. Conuid

P Photos

ool l%\.f

ing their light trucks,
well, less trucklike, Or
put another way, these
trucks are more car-
like. The result is that
theyv are more con-
ducive for dual use—personal transportation along
with eargo carrying. Light trucks now boast the same
advanced safety features as cars—airbags, antilock
brakes and door side-impaet beams. And you won't
find a shortage of ereature comforts in the new breed
of haulers, either: Long-standard equipment and op-
tion lists offer such poodies as eruise control, tilt steer-
ing wheel, CD sound systems that will knock your
socks off and even electronic vehicle information dis-
plays that do everything but take dictation, Let's not
forget premium leather seating, plush carpeting and
super sound insulation.

What about performance? How about V8 power
that will put some so-called hot-performance cars to
shame. Or potent V6s that will fry the tires if you're
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nary mood. Or a new

V10 engine, the likes

of which you won't

find anywhere but in

the new Dodge Ram
pickup—aor the ultra-sport Dodge Viper.

But the biggest improvement—and drawing card—
in the light truck’s strong hand is its ride comfort. The
once-familiar buckboard bounce is ancient history.
Suspension engineers have continually redesigned and
refined components and systems to the point of today’s
highly touted “soft-ride™ suspensions that don’t give
up anything in terms of load capacity.

Buyers are taking note of all this as well as new
styvling treatments that feature more-rounded exteriors,
sharp-styled wheels and eye-catching colors. Add to
this the inereased interior room of minivans and sport/
utilities, compared to typical sedans, and buyers also see
the practical side of light trucks. In fact, many industry
observers see trucks as the station wagons of the "9z,
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MERCURY VILLAGER |

Without a doubt, the biggest truck
news for 1894 has to be the totally re-
designed full-size Dodge Ram series.
And the news is big, as the Ram
sports the biggest, roomiest standard
cab in its class and the higgest engine
of any light pickup in the world. The
pﬂwerhnuse V10 delivers 300 horse-
power and an almost board-flat torque
curve that peaks at a barn-
razing 450 ft.-Ib. of torque. Of B
course, if you don't need all
those cylinders, you can
choose from two V8s, a VB
and an inline 6G-eylinder
Cummins diesel. A full herd
of Bams, including extended-
eab versions, will soon eom-
plement the standard-cab
offerings available in 2- and
4-wheel drive, in '4-ton, %-
ton and 1-ton series. Safety
highlights inelude a driver's
airbag and the first 4-wheel
antilock brake system to be
installed in a pickup truck.

Chevrolet's compaet S-Series pick-
ups—along with their cousins, GMC's
compact Sonomas—are re-engi-
neered from the ground up, starting
with a stiffer frame, to have more car-
like amenities. Features such as an
easy-riding suspension, a new interi-
or, a high comfort level and an instru-
ment panel with more carlike cunes
make this one of the prime dual-pur-
pose pickups. S-Series engine choices
range from a 110-hp Four to a 195-hp
V6—the most power you can get in a
compact pickup. Body styles include
regular and extended-cab versions,
with bed-length options available with
the regular eab. All come in two levels
of trim and choiee of 2-wheel or 4-
wheel drive.

40

Twao special models get the S-Series
apart: the Super Sport and the ZR2.
The 2wd Super Sport package com-
bines the 195-hp V6, 4-speed auto-
matie transmission, sport suspension
and 3.42:1 ratio locking differential
with a leather-wrapped wheel, ex-
terior cues, P215/66H15 tires on alloy
wheels and S8 graphies. The 4wd ZR2

off-road performance package starts
with a beefed-up frame, a wider-track
(front and rear), special heavy-duty
suspension ecomponents, 3.78:1 ratio
rear, 31x10VR15 onfoff-road tires and
a choice of a 165-hp or 195-hp V&
mated to either a 5-speed manual or
4-speed electronically controlled auto-
matic transmission,

Ford hopes to make some waves
with its Splash model—an option in
its Ranger series that offers Flareside
{traditional external rear fenders/nar-
row box) styling that's unique to the
compact truck field. Special Splash
graphies are an added touch, Mechan-
icals are standard Ranger fare, with
the choice of a 98-hp 4-cylinder or
one of two Vis that produce 140 and
160 horsepower respectively. Splash

comes in standard and new-for-"94
SuperCab trim and either 2-wheel or
4-wheel-drive versions.

Toyota's long-awaited full-size
T100 pickup measures in a little
shorter than its U.S. counterparts,
and slightly larger than the Dodge
Dakota midsize pickup. For "84, Toy-
ota has moved last year's base V6 up a
notch to slide a price-leading
huse 4-cylinder 2-wheel-drive
model in at the bottom of the
lineup. The 2.7-liter dohe bal-
ance-shaft Four dishes out a
respectable 150 hp and 177
ft.-Ib. of torque—the same

horsepower rating and
only 3 ft.-1b. less than the
3.0-liter sohe V6,
Mazda's '94 B-series
compact pickups debut in
a4 completely redesigned
package—their first revamp
in 10 years. Everything about
the trucks is new—from
higger engines to longer wheelbases
to updated exteriors and interiors.
Mazda shares the same basic plat-
form with the popular Ford Ranger.
Three engine choices range from a
98-hp 4-cylinder to the 160-hp V6, the
most powerful engine in an import
nameplate pickup, The Vé-engined
B40DO is the only model that offers
4-wheel drive. There are a total of 11
models consisting of two cab configu-
rations, two bed lengths and three
trim levels.

For a more comprehensive buyers
guide, one that covers all the models
of light trucks, vans and sport/utilities
in full- and compact-gize trim, see the
following story. If you've been think-
ing about buying a new truck, this
may be the year. ™
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All the new full-size and compact pickups, vans and sport/utilities.

BY CLIFF GROMER, Contributing Editor

® If you're interested in buying a new truck, in any
variety of the breed—pickup, van or sport/utility—
the eritical factor in making the right decision is rele-
vant information, which is the abvious reason for this
buyvers guide. Here yvou'll find an overview of every
1994 truck on the market. Information on the hottest
of the new pickups—Duodge Ram, Ford Ranger Splash,
Chevrolet S-Series/GMC Sonoma, Mazda B-series
and Toyota T100—is in the previous article, “Trucks
Hit High Gear,” starting on page 38. There are also
additional photos of new models there.

For even more in-depth coverage of all the new
models, check out our special publication, POPULAR
MECHANICS New Car And Truck Buyers Guide
18994, You can find it on newsstands, or through the

POPULAR MECHANICS = /1 AF

PoPULAR MECHANICS Reader Service Bureau, 224 W,
5Tth St., New York, NY 10019; (212) 649-3127. The price
of the Guide is $3.95, plus $1 for postage and handling.

AM General
Hummer full-size sport/utility: new less-expensive
Reeruit Series, 2- and 4-door. Engine: 6.2L GM diesel
V&/3-speed auto,

Chevrolet

S-Series compact pickup: (see page 42). C/K full-size
pickups: new grilles, side-impact beams, new 6.5L turbo-
diesel V&, two trim levels, regular/extended cabs, short/
long/wide/narrow beds. Engines: 4.3L 165-hp V6 to T4L
230-hp V8. Blazer and Suburban full-size sport/utilities:
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new grilles, new 6.5L turbodiesel V&/
4-gpeed anto, 2wd/4wd. Engines: 5.7L
210-hp V8, 74L 230-hp V8, S-Blazer
compaect sport/utility: formerly 510
Blazer, carryvover model, 2- and 4-
door, 2wd/4wd, three trim levels. En-
gines: two 4.8L Vis—I165 and 200 hp.
Astro minivan: driver's airbag, side-
impact beams, improved chassis and
corrosion proteetion, rear Dutch door,
regular and extended body, three trim
levels, Engines: two 4.3L VBs—165
and 200 hp. Lumina minivan: APV
designation dropped, shortened nose,
driver's airbag, optional power sliding
door, 2- to T-seat models. Engines:
3.1L 120-hp V6, 3.8L 170-hp V6,

CHEVROLET LUMINA

beams, integrated child safety seat,
four trim levels, Engines: 2.6L 100-
hp I4 to 3.5L 162-hp V6. Ram
Wagon/Van (full-size); new front-end
appearance, side-impact beams, 4-
wheel ABS, firmer ride, three models,
two wheelbuses, two lengths, four
trim Jevels. Engines: 3.9L 175-hp V6
to 5.9L 230-hp VE. Dakota midsize
pickup: driver’s airbag, three wheel-
bases, two cabs, 2wd/Mwd. Engines:
2.5L 99-hp 14 to 5.2L 220-hp V8.

Ch

Tuw?:t Coun- |
try minivan: fwd/
awd, huxury mod- |
el on extended
wheelbase, new
instrument pan-
el, dual airbags/
ABE (on awd) |1
standard. Engine: =
3.8L 162-hp V6.

Dodge
Caravan minivan: best-selling mini-
van, along with Plymouth Voyager,
standard/extended sizes, new bumper
fascias, dual airbags, side-impact

Eagle

Summit Wagon minivan: 5-passen-
ger, three trim levels, 2wd/awd. En-
gines: 1.8L 113-hp 14, 24L 136-hp I4.

——

Ford
Windstar minivan:
slated for midyear
introduetion, fwd,
based on Taurus
i sedan platform. En-
g8l ine: 3.8L 155-hp V6.
F-Series full-size
i pickups: driver's
N airbag, side-impact
beams, three cabs,
five load series, two
lengths, wide/nar-
row beds, three trim
levels. Engines: 4.9L
145-hp 16 to 7.5L
245-hp V8 and 73L
1 190-hp turbodiesel
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V8. Broneo full-size qpnrtfuuhty ?.—
door/4wd, driver's airbag, side-impact
beams. Engines: 5.0L 205-hp V8, 5.8L
200-hp V8. Explorer compact sport/
utility: 2- and 4-door, 2wd/ =

dwd, longest wheelbuse 8

in elass, five trim levels,

Engine: 4.0L 160-hp V6. Club Wagon/
Econoline full-size vans: 4-wheel
ABS, side-impact beams, three pay-
load series and three trim levels. En-
gines: 4.9L 150-hp 16 to
7.5L 245-hp V8 and 7.3L
185-hp diesel VE. Aerostar
minivan: due for phaseout
as Windstar production
ramps up. Ranger com-
pact pickup: 2wd/4wd, two
cahs, three wheelbazes, §
two bed lengths, five trim T2
levels. Engines: 2.3L 98-hp
I4 to 4.0L 160-hp V8,

Geo

Tracker compact sport/utility: entry-
level model, 2wdidwd, three wheelbases,
two bed lengths, five trim levels. En-
gines: two 1.6L 14s—80 and 95 hp.

GMC

Sonoma compact pickup: all-new (see
page 39), Special Highlander 4x4 mod-
el has beefed-up frame, regular cab/
short box. Engines: 2.2L 110-hp 14 to
4.3L 195-hp V6. Sierra full-size pick-
up: 2wd/dwd, two cabs, long/short/
wide/narrow beds, three payload serfes.
Engines: 4.3L 165-hp V6 to T4L 230-
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hp V8 and 6.5L lﬂﬂ—hp turbodiese] V&,
Yukon full-size sport/utility: 2-door/
4wd only, new grille, two trim levels,
Engines: 5.TL 210-hp V8, 6.5L 180-hp
turbodiesel V8. Suburban

b, full-zsize sport/utility:

2wl dwd, [‘.'ul p.nln.ltl

series, two trim levels. Engines: 5.7L
210-hp V8, 7.4L 230-hp V8, 6.56L
180-hp turbodiesel V8/4-speed auto.

Jimmy compact sport/utility: 2- and
FORD EXPLORER . - — i

4-duur Zwtt"ﬂi“d new 60/40 split front
bench seat, four trim levels. Engines:
two 4.3L VBs—165 and 200 hp. Salari
minivan: driver's airbag, side-impact

beams, improved chassis, two
lengths, rear Dutch
(combo liftgate and
cargo) doors. En-
gines: two 4.3L
V6s—1656 and 200
hp. Rally/Vandura
full-size vans: driv- [
er's airbag, side-im-
pact beams. Rally:
two body lengths,

TP PRHOTC i BCH COp

two wheelbases, two payload series.
Vandura: three wheelbases, three
payload series. Engines: 4.3L 155-hp
Vib to 7.4L 230-hp V8 and 6.5L 160-hp
diesel VE.

Honda
Passport compact sport/utility:
essentially a rebadged Isuzu Rodeo.

Isuzu
Amigo compact sport/utility: entry-
level 2-door model, 2wd/4wd, two trim
levels. Engine: 2.6L 120-hp 14/5-speed
manual. Rodeo compact sport/utility:
midlevel 4-door model, 2wd/4wd, two
trim levels. Engines: 2.6L 120-hp 14,
3.2L 175-hp V6. Trooper compact
sport/utility: flagship model in 2- and
4-door, 2wd/dwd, 4-wheel ABS, heated
4-way power seats, Engines: two 3.2L
V6s—175 and 190 hp. Pickup com-
= pact: 2wd/dwd, two cabs,
short/long beds, two trim
! levels. Engines: 2.3L 96-hp
& 14 to 3.1L 120-hp V6.

Jeep
Wrangler compact sport/
e utility: 2-door/dwd, four
| trim levels new lockahble
1 carpeteﬂ storage area. En-
{ gines: 2.5L 123-hp 14, 4.0L
180-hp 16. Cherokee com-
pact p.[mﬂ.-’uuhtv 2. and 4-door, dwd
{full-time/part-time) three trim levels,
new side-impact beams, Engines;

%‘: e
_ GMC SUBURBAN
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2.5L 130-hp 14, 4.0L 190-hp I6. Grand
Cherokee compact sport/utility: lux-
ury end of market, 4wd (part-time/
full-time) and awd, driver's airbag,

d-wheel ABS, optional 4-wheel dise
brakes. Engines: 401 180-hp 16, 5.2L
220-hp V8,

Land Rover

Defender 90 compact sport/utility:
all-new model, 2-door/5-speed manual
trans, one trim level, only V8-powered
gofttop in its class, tops and carpeting
optional. Engine: 3.9L 182-hp V8.
Range Rover compact sport/utility:
4-door/4-speed auto trans, County
and LWE (Long Wheelbase) models,
standard height-adjustable electronic
air suspension, full-time 4wd, traction
control. Engines: 3.9L 182-hp V8, 42L
200-hp V8.

Mazda

Navajo compact sport/utility: 2-door,
based on Ford Explorer, 2wd/dwd,
two trim levels, rear ABS standard.
Engine: 4.0L 155-hp V6. MPV mini-
van: rwd/dwdd, large hinged
right-side door. Engines:
2.6L 121-hp 14, 3.0L
156-hp V6.

duced jointly with Nissan (as the
Quest), driver's airbag, larger radia-
tor, two trim levels, ABS standard.
Engine: 3.0L 151-hp V6.

Mitsubishi
Expo minivan: fwd/awd, seating for
seven, driver's airbag, three trim
levels. Engine: 2.4L 136-hp I4.
Expo LRV minivan: fwd/awd, seating
for five. Engines: 1.8L 113-hp 14,
24L 136-hp I4. Montero compact
sport/utility: 4-deor/dwd, new larger
engine, driver's airbag, optional
seating for seven, two trim levels,
Engines: 3.0L 151-hp V6, 3.5L
215-hp V6. Mighty Max com-
pact pickup: entry-level truek,
2wd/4wd (standard cab) and rwd

Mercury
Villager minivan: fwd wagon and
cargo van, seating for seven, pro-

MITSUBISHI MONTERO
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{E:{t.ended ‘dacrﬂmb]' Enmnes 24L

116-hp 14, 3.0L 151-hp V6/5-speed
manual.

Nissan

Pickup compact: two eabs, standard
bed (2wd/4wd)/long bed (2wd). En-
gines: 2.4L 134-hp 14, 3.0L 153-hp V6.
Pathfinder compact sport/utility: 4-
door, 2wd/4wd, new gniumry trim
includes heated leather seats, 4-wheel
dise brakes, limited-slip, automatic;
2wd in one trim level/4wd in three
trim levels. Engine: 3.0L 153-hp V6.
Quest minivan: fwd, joint effort with
Ford, driver's airbag, ABS, two trim
levels, Engine: 3.0L 1561-hp V6/4-
speed auto.
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Oldsmobile

Silhouette minivan: fwd, high end of
market, driver's airbag, reduced en-
gine noise, one well-equipped trim
level with ABS and a/c. Engines: 3.1L
120-hp V6, 3.8L 170-hp V6. Bravada
compact sport/utility: high end of
market, similar to Chevy S-Blazer
and GMC Jimmy; unique-to-Bravada
full-time awd, standard equipment
a/c, premium sound system, leather
and CD optional. Engine: 4.3L 200-hp
Vh/4-speed auto.

Plymouth

Colt Vista minivan; fwd/awd, lower
end of market, seating for five,
driver's airbag, power steering, op-
tional 4-wheel dise brakes/ABS.
Engines: 1.8L 113-hp 14, 24L 136-hp
I4. Voyager minivan: best-selling
along with Dodge Caravan, stand-
ard/extended sizes, three trim levels,
dual airbags, integrated child safety

NISSAN PICKUP

geat, side-impact beams. Enmnea.
2.6L 100-hp 14 to 3.8L 162-hp V6.

Pontiac

Trang Sport minivan: new shorter
nose, new instrument panel, optional
integral child safety seat, power
gliding door, electronic leveling,
traction control, one trim level with
five option packages. Engines; 3.1L
120-hp V6, 3.8L 170-hp V&.

Suzuki

Samurai compact sport/utility: 2-
dnnrﬁ?—s-eat.’dmr lowest price in fleld,
new 15-in. wheels. Engine: 1.3L 66-hp
14/5-speed manual. Sidekick compact
sport/utility: 2-door softtop/4-door
hardiop, 2wd/dwd, lower end of
- market, three trim levels. En-
' gine: two 1.6L 145—80
and 95 hp.

Toyota

Previa minivan:
rwd/awd, high end
of market, dual air-

TOYOTA

bags and side-im-
pact beams, Engine:
2.4L 138-hp 14/4-
speed auto. 4Run-
ner compact sport/
utility: 2wd/dwd,
two trim levels, new
side-impact beams,
oak/leather interior
and ABS {'ﬂ: rrmd—

FL'fHﬂU'I-'H ‘I’O\'RGEH

1lﬁ hp I4, 3.0L ll-'nt]I hp V6. Land
Cruiser full-size sport/utility: 4-
door/full-time 4dwd, upper end of
market. Engine: 4.5L 212-hp V6/4-
speed auto. Pickup compact: 2wd/
4wd, standard/extended beds, three
trim levels, Engines: 24L 116-hp 14,
3.0L 150-hp V6. T100 midsize pickup:
see page 40,

Volkswagen

Eurovan minivan: '93 carryover,
high end of market, three trim levels,
large interior volume. Engine: 2.5L
109-hp I5.

LAND CRUISER
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ELECTRONICS

New loudspeakers use electronics to deliver richer, more natural sound.

BY STEPHEN A. BOOTH, Contributing Editor PM llustratit in by Jeffrey Lynch

® Next time you're out to eateh some tunes, cheek out the
Bangd member who isn't on stage, doesn’t get paid and nev-
or tukes redks, This extra performer isn't obvious to the
eye but definitely affects what you hear. 1t's the listening
room itsell, which, for better or worse, shapes the sound
ereated by musicians and voealists, IF you're listening at
home through the loudspeskers of an audio system, you've
pot additional phantoms in the operi, The gpeakers alter
the original sound of the recorded performance even be-
fore the surfaces and furnishings of vour room take a
whaek at then.

Thiz double whammy of speaker peeuliarities inter-
acting with room scoustics remains the final frontier for
auelio engineers to tame—and the most difTicult.

Maost of the problems of high-fidelity sound reprodoe-
tion have already been licked. For example, today's ampli-
fiers deliver heaps of power with negligible distortion, The
computer aceuracy of the digital compact dise has replaced
r|'||' ;I||il|"f_‘ |'l'4"|l'11 ilIH‘ eleet |‘|'|'||I'i'|h'|l|'|1'{||. 1“|'l|:i|i"|l' ||“'.|I.i'
speakers, too, are electromechanical devices, Now, to
impiove this lust link in the sound chain before your ears,
amdio desigmers have begun to apply digital signal process-
ing (D8P similar to that used for high-speed communica-
tions and radir-eviading stealth aviation technigues,

Most people don't lose any sleep over indecuracies in
sound reproduetion, Those who do jeopurdize their sanity,
much like the puy who pets too enprossed in the Hall of
Mirrors at the Fun House—which is actually what yvour
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Electronic circuitry can now
anticipate the reproduction errors
of loudspeakers and correct them
befare the sound is heard.

listening room would look like if you could see the sound-
waves reflecting ull around.

The fun-house mirvors are a good metaphor for what
happens when recorded sound enters 4 room through
loudspeakers. The silly fun-house mirvors streteh, bend,
stuash or otherwise alter an image. To a greater or lesser
ilegree, this is what loudspeakers do, owing to their inher-
ent mechuanieal limitations. You get a reasonable faesimile
of the recording, but not an exact replica.

Now, projiect these distorted reflections onto other mir-
rors, at varions angles and placement and of different size
and texture, and the freak show multiplies, That's what the
sonic reflections off the walls, floor and eeiling of your
room do, with further embellishments added by furnish-
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ings. Faet is, though, even if the first mivror—the speaker
—Wwis picture-perfect, the subsequent reflections woultd
still ereate a madhouse effect.

It's that first reproduction that loudspeaker makers
such us Celestion, DGX and Philips have begun to eorvect.
Meanwhile, at Snell Acousties there's also work in
progress on taming the room.

For some time now, sophisticated measurement tech-
nigues have enabled manufacturers to identify and analyze
the shortcomings of their loudspeakers, Over the same
time period, the storage formut of recorded musie hus
switched from analog waveforms to the 1s and 0s of digital
code. This computer language, as found on compact dises,
can he manipulated to compensate for the known charac-



DSP OFF
Listener “hears™
the reflections
from the floor,

LUNDESIRABLE
REFLECTION OF
AL SIGMAL

DIRECT ALIDHC: SIGMNAL

LOUDEFEAKER

"Dsp ON P ]
| r does not
| e REFLECTION OF |
hear the fioor, ALIDIC) SIGMAL !
£ || eeiling and wall LOUDSPEAKER
teflections SIGNAL THAT CANCELS THE REFLECTION ,
§ * OF THE ALIDIO SIGNAL : |
5 Ny DIRECT ALIDIO SIGNAL g
E -4
& ' '
2 =3 B s
teristics of a given loudspeaker. For s
example, if the speaker maker knows
that baszs performance drops just so

many decibels between frequencies
X and Y, the digital code of the signal
sent to the speaker can be rewritten
to boost the bass an exaet amount
over a specific range. Similarly, the
timing of output signals can be re-
scheduled =o that the express trains
connect with the loeals.

In one way or another, the smart
loudspeakers available from Ce-
lestion, DGX and Philips anticipate
the errors the speakers will create,
and apply a corrective signal before
amplification and transmission to the
sreaker, They perform their DSP
gleight of hand directly on the data

SNELL
SYSTEM FIVE PROCESSOR

each speaker maker has to analyze
its speaker and write the corrective
computer program. And it has to
build a very good speaker to begin
with, to keep the a{]ready complex
and costly corrections to a minimum.
DSP can make a good-sounding
speaker better, but can't make a poor
one sound good.

Althou %luthey pursue the same
goal, the Celestion, DGX and Philips
systems take different forms.

CELESTION DLP-600 PROCESSOR

that flies off a digital recording—be-
fore the dise or tape player’s circuits
convert the digital signal to analog
waveforms that the amp can handle.
All of this sounds easier than it is.
For example, DGX Audio states that
the microprocessor in its system,
called DDAS, performs 18 million
mathematieal ealeulations per see-
ond. That's a lot faster than you can
say Digital Deconvolution Audio Sys-
tem, which is what the process is
called. But even before any com-
pany's DSP chip can strut its stuff,
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Celestion, for example, specifies its
top-shelf SL-600SI speakers ($1995 a
pair) to work with a black box called
the DLP-600 ($800). All the DSP
magie oceurs in the box, which con-
nects between the digital outputs of a
CD player then loops back into the
player's digital-to-analog converter
inputs or those of an outhoard D/A
converter. From there, it's on to the
amp and speakers in the usnal hookup.

DGX offers DSP as a speaker/
amplifier package. The business end
of the DDAS ($1995) is the DDA-1

integrated amp, which houses the
custom microprocessor for the pair
of DDL-1 speakers that make up the
rest of the system. The DDA-1 pro-
vides two channels of power amplifi-
cation at 100 watts each, and has
inputs and outputs for a variety of
music sources—analog tuners and
tape decks as well as digital compon-
ents. Built-in digital-to-analog and
analog-to-digital converters let you
feed the DDA-1 signal from any com-
pact-dise player.

Philips, too, wraps its DSP in a
bundle, but all you see is the DSS930
loudspeaker ($1200 each). Each cabi-
net contains the DSP chip and two
amplifiers matched to the speaker—
80 watts for bass, 20 watts for treble.
The signal to the speakers remains
digital all the way from the digital
output of an audio component. Signal
correction, digital-to-analog conver-
sion and power amplification oceur
within the speaker.,

Speaking of rooms, neither the Ce-
lestion, DGX nor Philips DSP sys-
tems purport to do anything about
the interaction between loudspeak-
ers and listening rooms. To date, only
=nell Acoustics has addressed this
box-within-a-box conundrum. Like a
jazz virtuoso playing a club for the
first time, most loudspeaker design-
ers concede they're working in the
dark as far as how speakers will
sound in your home. Even given per-
fect reproduction from the speaker,
the rooms vary and the ground rules
change from sound field to sound
field.

The Snell approach is called
CyberAcoustics. The idea is to antiei-
pate how a room behaves under vary-
ing musical signals and counteract
these conditions dynamically—as
they oceur,

In the case of Snell’s forthcoming
System Five, anticipating really
means preemptive evasion.

If System Five sounds slightly mil-
itaristic, it's fitting, because Snell’s
DSP operates similarly to the way
so-called stealth planes evade detec-
tion. The plane senses an incoming
ping and, before it can pong, emits a
signal that cancels out the reflection.
A customized DSP chip alters the
speaker’s output in such a way as to
neutralize the room's reaction so, in
effect, the reaction never occurs.
Snell expects its forthcoming System
Five to cost about $10,000,

Of course, the best solution would
be a smart speaker that could adapt
to any room. As cheap as computing
power has become, the self-analyz-
ing speaker is still in its visionary
stages. In the meantime, DSP tech-
nology is as close to a perfect score
as we have, ™
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® [Ford launched the first-gen-
eration Probe on May 12, 1988,
Enthusiastic buvers, smitten with
'Ihl" l.‘lll[||1".- ;_fllul'l ]-:rl'l]-;,:-", :-'.I:lli'1l||':|
dealerships in mobs. Initial demand
was 80 preat that the Mazdn/Ford
plant that builds the Probe in Flat
Roek, Michigan, had to go into
oV . some dealers had G-week
wiaiting lists.

Initial sales of the second-penera-
tion Probe have been almost as hot, but in a much cooler
economic climate and with many more riv The Probe
2+2 sport coupe currently stands out in a erowd that
includes the Nissan 2 ita Celica GT-5, Mazda
MX-6, Honda Prelude, V n Corrado and the Dia-
mond-Star triplets—the Mitsubizshi Eelipse, Plymouth
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Laser and Eagle Talon. This re-
mains an extremely competitive
market segment that places tremen-
dous emphasiz on that most subjee-

tive of traits—styling,

Americans fell in love with the
first Probe's swoopy lines, and the
same happened again with the cur-
rent model. The original coupe’s
styling, however, drew more raves
than the new one., In our 1989

Owners Report, 91.4% of those responding chose the
Probe mainly on the basis of styling. This time around,
styling aceounted for only 78% of the purchase decisions.
Second-generation Probes again share the Mazda MX-6
platform and powertrain, just as they did in the original
version. This time, though, Ford had a chanece to help plan
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New instrument panel rated high marks.

and engineer the package from the
outset. The first time around, Mazda
sailed through the engineering exer-
cise mostly alone. Ford barely had
time to send in its design team to
work out the sheetmetal and to add
some suspension tweaks,

This time, Ford and Mazda worked

Owmers liked front seats, criticlzed rears.

together. The result: a Probe with a
track that measures 2.0 in. wider,
a body that hunkers down 2.7 in. low-
er at the cowl, a wheelbase that
stretches 4.0 in. longer and a wind-
shield that starts 3.0 in. farther for-
ward. Also noteworthy is the 50 to 80
pounds that have been trimmed from

Some Vé owners had knock problems.

the package (depending on model and
ACCEssOries).

There are only two Probe models
this year—base and GT. The sportier
GT boasts a firmer all-independent
suspension system, 4-wheel disc
brakes and fat P225/60VR16 tires on
alloy wheels. The GT's supportive

SUM MARY OF FORD PROBE OWNERS REPORTS*

Total miles driven I,W!',!ﬁl 368 Comfort opinion, front seats: Cruise control 6l

Avernge miles driven A\'Enm: 57 Exrcellent 66.1%  Power windows .l

Purchase price: Poor 0.6 Good 25 Wipers and washer A1
Average 1 Handling: Average 33 Repalr it yoursel?

Range $12800-821,000  Excellent Poor 18 Mo 0%
Why did ﬂ" choose the Goad 172  Comfort opinion, rear seats: Yies .0
Ford P i Avernge 0.6 Exrallont 94% Dealer repairs satisfactory?

E:_\rﬁr? TR0% Poor 0.0 %2  Yes ol Y

Hand 152 Braking: Average 1540 Mo 415

Price/value 15,7 Exceflent 7% Poor 0.5 Dealer pervice opinisn:

Previous awmership 128 Good 22 Emﬂﬂf likees: Excellent 30.8%

114 Average 06 Syl B2 Cood 418

Power 143 Pour T Hamudbingg BT Average 129

Ru[m i  Overall performance: Engrine power 23 Poar ALy

niu'}h'ﬂ' Exceflent TBA® rmanoe 29 Dealer sales policy opinion:

l:-cgr BALB0E  Good 26.6 Comffort 1810 Exeellant 4. 1%

Z1ARA  Avernge 0.0 Hide quality 150  Good 853
Grspeed manual 25984 Poor 0.0 Fusl 147 Average BA

-8 -ed attomiustie Z16EAT Control layout: ?:iﬂn dHIL: Poor 4.1
uo.ﬂl Exeellant T1L8% N0 laints 14.3% Number of vehicles owned:

Probe GT GDA%  Good 53 U mrtable rear soats 108 This vehlele only BLA%

Standard Probe 486 Average 23 Not enough legroom 10.4 Two vehicles 278
Engine choices: Poor 1.1 Wind noige B5 Thres vehickes .5

2 h-fiter V8 HA%  Instrumentation: Fit of window maldings B.7 Four or mare 174

2 0-lter Four 45.7 Exrellent 1%  General comfort 74 anm!m] driver:

Transmilesion choices: Good 247  Buggested changes: o7.2%
Brapeed manual Bi6%  Avernge (11 Improve front-seal comfort  108%  Male 40.5
48 automate 4.4 Poor 0.6 Larger rear-seat area BE Equal 22

% s Accessories Driver sightlines: More rear legrroom BA A‘F distribution of owners:

i 99.0%  Excellent R26% window maolding fit T2 Under 20 B5A%

Preferred E ent {ood L2 Add eoin and cup holders 6.7 B4 431

éﬂn@ﬁ B9 Averige LT More power 6T l-phus 21.6

control B4 Poor 11 Mechanical trouble? Based on your experiences, would

Keyviess entry 4  Workmuanship opinion: Nn 81.7% you buy s Ford Prnbe :' ou had it

B6.A Expellent GEA% 183 i do over again?

Sunrnof a4 -AGnnd R28 “E':'I;nli,rpg of trouble? Yes ggﬁu
Engine power: 4.0 pctrical system 204% U

Exeollent GEg%  Poor 04 Engine nobwe (V&) 163 No 5d
* Percentages might not squal 100% due to rounding op or insofficient data.
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bucket seuts hove electrie lumbar sup-
ports and power-adjustable side bol-
sters. All Probes can be ordered with
antilock brakes, 4-speed automatic

transmission, keyless entry and a slid- |

ing electrie sunroof. Both series come
with u driver's airbag and 50/50 fold-
down rear seats,

Probes also benefit from two new
Mazda engines: a 2.0-liter dohe 16-
valve alloy Four and a 2.5-liter V6 in
the GT. The V6 is adapted from the
narrow-V L8-liter dohe 16-valve V6
that powers the Mazdo MX-3 coupe.
It delivers 164 hp at G000 rpm and
hustles the GT from 0 to 60 mph in
just over 7 seconds. The Four makes

115 hp at 5500 rpm and ean’t be ae- %94

cused of loitering either. The old
Probe’s turbocharged engine is gone,
but the combination of reduced
weight and & broader V6 powerband
adds up to generally improved per-
formance in the new GT.

In the minug column, more than
half of our owners stated that early
1993 Probes suffered from poor win-
dow sealing, citing gaps between the
glass and the rubber molding. This
caused wind noise and water leaks.
According to Ford, the early Probe's
soft rubber seals weren’t installed
correctly at the plant. Ford issued a
technical service bulletin (93-3-2) that
tells technicians how to reinstall the
molding. The repair is covered by
Ford's 3/36 warranty. Later Probes
don't have this problem.

As long as we're mentioning prob-
lems, we must point out that very,
very few owners reported any me-
chanieal problems at all with their
Probes. In fact, nearly 82% of our
owners had none. Of the remaining
18% who did cite one malady or an-
other, the most eommon complaints
seemed to be about odd noises coming
from the Vi engine in the GT and
assorted electrical ills,

Interestingly, a small number of
the respondents found the suspension
and the seats in the Probe GT to be
too firm. These lolks are clearly in the
minority, since the most outstanding
feature of the ear as cited by more
than 82% of the owners is the Probe's
excellent handling. Also singled out
for praise are the engine's response,
fuel economy and the superb layout
and quality of the driver's controls.

Given the price of the Ford Probe
—owners paid on average $16,800 for
the privilege of driving a shiny new
Probe away from the dealership—
many of the respondents gave the
car's price/value relationship very
high marks.

All in all, the Probe itself received a
shower of praise and plaudits from its
legion of diseerning, trendy and en-
thusiastic owners, ™
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Whether it's coming, going or just standing still, the new Probe’s sleek styling converted
more shoppers into buyers than all other purchase motivators combined.

Truth In Packaging

® Every time we begin thinking that
Ford's design minions might be slow-
ing down, they tum out anather win-
ner—like the car shown here. For all
its many sport-coupe virtues—a
lengthy list indeed—sheetmetal is
what seems to propel most owners
into new Probes.

We're inclined to dismiss the even
higher percentage of style-driven pur-
chases in our 1990 Ford Probe Own-
ers Report as a statistical aberration,
mainly because we think this Probe
—particularly the Probe GT—is far
more seductive. If the original looked
hot, then this edition was conceived
to melt your sneakers. Low, squat,
lean, mean, with lots of rubber on the
ground—just the thing to appeal to
the boy racer in all of us.

And hot it is. Although the GT's
2.5-liter V6 doesn't deliver quite as
much straightahead go-power as the
previous GT's 2.2-liter turbo Four, it's
far smoother and far easier to live
with. We've seen no sign of the start-
up knock mentioned by owners.

Clutch engagement is as sweet as
money from home, and the power-
band is broader. More important,
there's no turbo-lag and no hint of the
pronounced torque steer that went
with full boost in the old car,

Mazda has also improved the shift
feel of the 5-speed manual transaxie
that's standard in all Frobes. All in all,
there are few powertrains more coop-
erative than this one.

The improvements in the chassis
are at least as impressive as tha
powertrain, if not more so. In particu-

lar, the joint Mazda/Ford develop-
ment task force zeroed in on chassis
stiffening, which in turn pays benefits
in the handling depariment. Although
some owners found the new Probe
GT to be a frifle firm in the shock/
spring department, we think its sus-
pension tuning is right on the money.
We also think it's far more responsive
and agile—far less inclined to wallow
—than its predecessor.

The big caster revision that accom-
panied the rear-canted front struts
(laid back to accommodate the slop-
ing hoodline) lends a particularly de-
cisive feel to steering inputs. Braking
is also much improved and measures
up well versus the competition,
something that couldn't be said for
the original Probe GT.

Inside, the Probe's totally re-
designed instrument panel and seat-
ing is almost as arresting as the all-
new exierior. The sporty cockpit
theme is particularly well executed
here, clearly conceived lo stimulate
your Walter Mitty glands.

While we agree with our owner
group concerning the limited dimen-
sions of the rear-seat area—yes, it's
cramped—it's hard to be sympathetic
to these complaints. This is a sport
coupe, a classic 2+2, a sporis car
with emergency rear seats, and in
this respect it's very much like its
contemporaries. If you need real
rear-seal legroom, buy a sedan. But
if that's nol a consideration, the
Probe should be on your shopping
list. It does everything well, and looks
good doing it. —Tony Swan
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wildfires rage ever closer to home, a fleet of new aerial
firefighters pours on the relief.

The locals can't remember the last
pe it rained. Everything is as dry as a
eorn chip. Then the huge cumulo mon-
sters come marching across the boiling
bright sky, and the thunder rumble be-
gins. Despite the sound and fury of the
storm, not a drop of water reaches the
parched ground. But lightning does. Out
West they call this phenomenon dry
lightning. Sometimes they call it some-
thing worse, because those bolts are the
fingers of the devil himself, touching off
= thousands of wildfires each year.

% A network of liphtning-strike detee-
; tors and weather stations sends data to
i the National Interagency Fire Center

in Boise, ldaho. If conditions sugpest

trouble—dry brush and timber, harsh

winds and temperatures—a local patrol
goes out to investigate. If they find a
fire, they try to extinguish it. Failing
that, they eall in reinforcements.

And if the fire is burning out of hand,
they eall in an air strike.

The mission goes to the fire bombers,
aircraft fitted with huge internal tanks
and customized dispersal systems.
Their job is to snuff conflagrations
rhether they threaten backeountry

dair CL-415 unleashes 1500 gallons.

ol

BY MICHAEL PATRICK; PM lllustration by Jeff Mangiat

Manitoba or backyard Malibu. More
commonly known as tankers, these
planes make a motley armada. Although
California has its own fleet, and Na-
tional Guard aireraft fly in when needed,
maore than 100 tankers in the United
States are scattered among special out-
fits such as Aero Union in Chico, Cali-
fornia, and Hawkins & Powers in Grey-
bull, Wyoming. The aircraft range from
gingle-engine cropdusters with 600-gal-
lon hoppers to Martin Mars flying boats,
WWII-vintage leviathans that ean dump
6000 gallons of water—that's 24 tons—
in a single pass.

Last October's inferno in Southern
California put these flying extinguizshers
in the spotlight, especially when wide-
gpread blazes spread the state’s tanker
fleet thin. In the aftermath, homeowners
scorched state officials for having stuck
with slow veteran planes instead of fork-
ing out for new aireraft built for fast re-
sponse. But as that controversy burns,
ao does a disturbing new threat: the
wildfire that rips through populated
areas. The potential for eatastrophe
sharpens the focus on the methods and
machines of aerial firefighting.
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BOMEBERS

In the line of fire
Firefighters agree that the best time
to attack a fire is as soon as it is dis-
covered. You can halt the fire's ad-
vance by having a tanker lay lines of
retardant around its perimeter, or
you can simply extinguish the blaze
by dousing it with foamy water.
Either way, an assault on a large
fire typically begins with the arrival of
an air-attack plane—anything from a
Cessna 172 to a surplus OV-10 Bronco
—aover the site. Inside, the air-attack
officer assesses the blaze, determin-
ing its direction and speed, noting any
natural firebreaks and identifving any
structures or people in its path. That
done, he draws op a plan of attack.
Ideally, the next aircraft on the
scene is a government-owned lead
plane, ugually a Beech Baron. Once

Big fires call for big bombers. Clockwise from top left. Lockheed C-130 Hercules swamps blares
with modular tank system, Consolidated PB4Y Privateer sprays mud or water. Douglas DC-6

the bombing line is determined, it's
this plane’s job to guide the tankers
through. As the bombers approach,
they report in to the lead. If there's no

{
{
|
|

=

Grumman 52F becomes
Turbo Firecat with
FT6A turbines and 4
compantment retardant
drop system [inset).

CERAR PO

of retardant coverage. To assure fire
blockage, the retardant must drench
everything right down to the dirt,
ereating a barrier 26 to 75 ft. in width.
These days, the retardant is a slurry
of water, fertilizer, thickener and anti-
corrosion agents. This red-dyed “mud™
sticks to everything it touches and
remains effective for several days.

= After the fire is out, the retardant’s

former Delta Alrlines DC-7.

lead, they take orders from the air-

attack plane circling 1000 ft. above,
Those orders will include start and

stop points as well as the desired level

delivers retardant and Martin Mars flying boat scoops up 24 tons of water.

54

fertilizer promotes new growth,
Onee cleared, the tanker pilot de-

¢ seends to between 1560 and 200 ft. of
= the treetops and beging his run at

about 130 knots, The altitude is just
high enough to assure that all forward
motion has eeased by the time the
stuff hits the ground in a thick mist.
After all, the impact of 13 tons of
moving goo can rip trees in half and
kill any breathing thing in its path.

Firebirds reborn
When such aerial attacks be-
gan 40 years ago, there were
no airplanes built for the task,
s0 operators had to improvise,
They fitted tanks into war-
surplus Avengers, B-26s,
PBYs, even Stearmans, and
went to war all over again.
For some, the hostilities have
never ended.

For example, the fleet
Hawkins & Powers fields to-
day includes five PB4Ys—the
Navy version of the B-24.
Pampered mechanically, these
V-J Day-vintage birds remain
in demand, dispensing 2000
gallons of mud on fires from
Florida to Alaska. Also still on
duty are tank-equipped P2Vs,
KC-97s and others, all con-

RECHAEL CT LEART PHOPD
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ceived when Dwight Eisenhower was
still in uniform.

But although these old radial-en-
gined horses still account for them-
selves admirably, the passage of time
has brought inevitable maintenance
problems. The solution, of course, is
to use newer-generation airplanes
and turbines for power. And that is
exactly what's happening.

The workhorse at British Colum-
bia-based Conair, the world's largest
aerial firefighting company, is a modi-
fied Grumman S2F Tracker. This for-
mer submarine chaser now flies on a
pair of PT6A turboprops. Not only do
the engines boost reliability, they
bump eruise speed almost 50 knots to
220 so that the tanker can respond
faster and more frequently to a fire.

The biggest turbo tankers at work
today are Aero Union's 4-engined P-3
Orions and the C-130 Hercules oper-
ated by Hawkins & Powers, among
others. These airplanes have been
outfitted with permanent tanks and
belly doors programmable for retar-
dant release. In a
pinch, however,

Versatile Bell 212 can deploy probe to
draw water out of source as shallow as a
foot deep or dump 360 gallons of foam.

a standard C-130 can become a tem-
porary fire bomber with a tank/
dispersal system slipped into the
Herky-bird's cargo hold. Manufactured
by Aerc Union, this 3000-gallon, twin-
nozzle contraption is known as a Modu-
lar Airborne Fire Fighting System.

Puddie pumpers

The only ai designed and built
specifically for the job is Canadair's
CL-215 and its turboprop successor,
the CL-415. Each plane is actually a

Canadair CL-215 fiits from lake to flames to deliver water like an aerial bucket brigade.
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flying boat fitted with retractable
probes in its belly. The pilot descends
to a lake, river or ocean and deploys
the probes. Twelve seconds later, the
plane flies off with 1600 gallons of wa-
ter in its tanks. This water is then
mixed with a detergent that triples its
effectiveness by reducing its contact
adhesion, thus allowing each water
malecule to penetrate more completely,

Despite the airplane's formidable
record and firefighting capability,
however, Canadair has delivered just
124 CL-2158 worldwide during its 21
years of production. The CL-415 was
launched with an initial 20 orders
placed by France and Quebec,
Canadair's home provinee, but these
have yet to be followed by any others.
One possible reason: The CL-415 is
price-tagged at $20 million (Canadian),
a number that leaves a lot of potential
customers—such as the state of Cali-
fornia—gasping for air.

No matter how modern the air-
eraft, however, killing wildfires will
always remain a difficult business,
The airplanes and men who do it are
toughened to the task. That they do it
well is demonstrated by the fact that
more fires are snuffed faster every
year. And as civilization ereeps into
tinderbox regions, all of us, not just the
trees, benefit from that record. M
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&" Memories of things
! passed. And on the

racetrack in 1993,
Ford passed just about everything,

The Ford-Cosworth Indy Car tallied

six wins and a Driver’s

. Championship. The
NASCAR Thunderbirds’

. ten season wins
capped off another

great year for Ford,
\x,_ / the winningest
=

company in NASCAR

history. The IMSA-GTS Mustang
delivered Ford its tenth straight
Rolex 24 at Daytona.

l) And Ford off-road trucks
; took six class trophies,

plus the big and small

truck championships.

All in all, we're glad

we brought the camera.

And, of course, that extra suitcase.

HAVE YOU DRIVEN
A FORD LATELY?



TELECOMMUNICATIONS

Cable Television
Without The Wires

A 5-in. antenna receives the microwave signal.

BY STEPHEN A. BOOTH, Contributing Editor
PM Photo by J.R. Rost =
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® Like most of Brooklyn, there are lots of trees and
lots of churches in the Brighton Beach section of the
New York City borough. But you don't see a lot of
coaxial TV eables along the residential streets that
begin—or end—at the Atlantic Ocean.

Brighton isn't exactly the land that time forgot. It's
got a Sizzler fast-food joint, high-tech hi-fi dealerships,
and the subway has been running through to nearby
Coney Island since about the time Teddy Roosevelt
moved from Manhattan to the White House. On the
other hand, wiring this seashore community hasn't ex-
actly been a priority for the cable companies.

Nobody in the neighborhood seems to have come
unwired about it, though. Faet is, Brighton Beach is
going wireless.

This corner of New York is the first area in the
United States to get subseription TV in a manner
that's closer to cellular telephone communications
than it is to conventional cable.

You won't see any wok-shaped satellite dishes on the
homes or apartments, either. CellularVision, as the
technology is called, de-
livers its signals to a waf-
fle-size antenna—and for
almost half the monthly
cost of eable, to boot.

Like the cellular radio
telephone system that
makes voice communica-
tions wireless and mobile,
CellularVision uses high-
frequency radio waves to
transmit its signals. Also
like cellular phoning, the
new TV system distrib-
utes signals to a network
of local relay points, or
cells, which redistribute
the programs to home an-
tennas within range.

Speecifically, Cellular-
Vigion (CV) employs microwave frequencies in the
27.5- to 29.5-gigahertz (GHz, or billions of eycles per
second) range. The millimeter-size waves in this por-
tion of the radio spectrum had onee been reserved for
point-to-point commercial communications. By late
1992, however, nobody was doing any talking on ‘these
airwaves so the Federal Communications Commission
reassigned the band.

The multipoint signal distribution system developed
by New York-based CellularVision Technologies and
Telecommunications (CT&T) was just the sort of inno-
vation the FCC wanted to fill dead air and create alter-
native routes for a futuristie-looking national informa-
tion highway.

After the usual dog's age of testing, the FCC as-
signed the 28-GHz band to the applications pioneered
by CT&T, and even awarded the patent-holder exelu-
sive franchises in the Los Anpgeles and New York met-
ropolitan areas. The rest of the nation goes up for
grabs in competitive bidding this year. .

The setup now delivering “wireless cable” in
Brighton Beach illustrates how the system would work
elsewhere.

A central cell in each region has dish antennas to re-

A local relay point distributes the CellularVision TV signal to small
antennas. The microwave signal can ricochet off other buildings
and still be recelved clearly by viewers,

ceive the downlink from the zame satellites that dis-
tribute cable and network TV programs. This central
head-end relays the signals, by mierowave, to local cell
sites in the region. Each cell has a range of 3 miles in
all directions.

According to CV inventor Bernard Bossard, only 1
GHz of bandwidth is used in each region. This is split
into 49 channels, each carryving a 20-megahertz (MHz,
or millions of eyeles per second) FM signal. The sys-
tem can handle an equal number of channels going in
reverse, for the 2-way communications that would be
needed for interactive television or other services.
This intriguing option is possible because two signals
can share a single frequency if they are transmitted at
opposite polarities to one another. CV cleverly exploits
this and other peculiarities of the millimeter wave.

For example, these gigahertz frequencies went un-
used in the past because their tiny waves require a
clear line of sight between transmitter and receiver.
CV, though, takes advantage of the fact that these
waves bounce off obstructions without losing signal
quality. Accordingly, the
transmitters in CV cells
emit signals in all direc-
tions. Therefore, if a
home antenna doesn't get
a direct hit, it's sure to
pick up a ricochet.

Having multiple cells
ensures adequate signal
saturation through the
region. However, no TV
ghosts or other forms of
interference materialize
on-screen should signals
from one cell stray into
adjoining ones.

This is because the CV
system alternates the
polarity of the signals
among adjacent cells. The
principle is similar to the shuttered sereens used to cre-
ate 3D effects. The shutters are angled in patterns so
that one eye doesn't see what was meant for the other.

From what we could see on our visit to Brookiyn, the
CV system was worth the trip.

The 4.5-in. square antenna, mounted inside a win-
dow facing the distant cell transmitter, delivered crys-
tal-clear pictures and sound. Quality remained rock-
steady even after the antenna was placed inside the
room and metal blinds were drawn across the window.
[Jsually, solid metal would prevent the waves from
penetrating, but these blinds were your typical house-
hold design, so the signal had no trouble squiggling -
through available spaces.

Similarly, service wasn't affected when the antenna
was turned away from the transmitter and aimed
through another window—one facing the brick wall of
a nearby building. There was no visible or audible dif-
ference in“the reflected signal. About the only thing
that stopped the show was when Shant Hovnanian,
CV’s prosperous-looking chief eX¥ecutive officer, placed
hlE person directly in front of the antenna.

' “Hovnanian explained that even & 190-pound-weak-

{Please turn to page 111)
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SPORTS SCIENCE

A new-design bowling ball makes throwing a strike almost a sure thing.
BY JOHN G. FALCIONI; PM lllustrations by Paul Kratter

® In sports like professional football, where 110-pound  arm swing can make a 110-pound bowler rattle the
linebackers are nonexistent, success comes as a direct pins as hard as a 200-pounder. Moreover, the
result of size, strength and speed. Shoulder pads and p revolutionary developments behind bowling's
helmets provide safeguards against injury, but inflg new wave of balls promise to free the sport
terms of physical attributes, equipment cannot im 7, from the shackles of a reputation ereated by the
prove what Mother Nature has bestowed. In bowl 48 likes of Ralph Kramden and Archie
ing, where strength is not as essential to good per-§ Bunker. The sport has become so0 s0-
formance, but nevertheless plays an important role, phisticated that knowledge of engi-
a series of sophisticated equipment developments neering and physies is likely to
have leveled the playing field for keglers of all sizes. prove more helpful in throwing strikes

Today, the combination of a resin ball and the proper than doing curls with a dumbhbell.

fiirih
oo it » 55l AN




Resin-Ball Weight-Block Designs

BRUNSWICK TEAL RHINO PRO

Brunswick Corp., one of the world's
leading producers of bowling equip-
ment and supplies, is recognized as
having taken the first serious foray
into the core of the ball to prediet re-
action and consistency, the hallmark
of good bowling performance. With its
Phantom family of urethane balls, in-
troduced in late 1991, Brunswick
showed how the size, shape and loca-
tion of the core in a ball chiefly deter-
mine its rotation and reaction as it
travels through and across the oil pat-
tern on a lane.

Knowing how a ball is supposed to
react, if released correctly, is impor-
tant because, like different greens on
a golf course, bowling lanes vary
greatly. In fact, the oil pattern of even
a single lane will change several times
throughout a game, causing the ball to
react one way during the early frames
and differently by the end of the game.

The reason for this is the shifting of
the oil used to condition the lanes. A
mineral oil is applied to all lanes once
a day to protect the wood from the
pounding of the balls. Typically, the
first 25 to 40 ft. of a lane are oiled,
with & heavy concentration applied to
the middle of the lane and a medium
concentratiog on the outside edges.

The number of ballz rolled on a lane
will change the lane condition and so
will the temerature inside and out-
side the bowfing center. Therefore, a

POPULAR MECHANICS ® MARCH 1994

COLUMBIA POWER TORQ

lane condition will change even if no
one is bowling on it because of the
evaporation of the oil. That's why pre-
dicting how a ball will react is essen-
tial to consisteney.

“The shape of the core is significant
in predicting reaction because it pro-
vides the dynamic stability to main-
tain the preferred axis of rotation af-
ter drilling the grip holes,” says Ray
Edwards, an engineer and former
professional bowler who is now a re-
gearch and development specialist at
Brunswick.

Bowling balls are produced in two
or three pieces depending on the de-
gired effect. Traditional 3-piece balls
provide a controlled and “true” roll.
These balls feature a weight block of
2 to 4 ounces added to the core during
mantifacture. The block compensates
for the weight that is removed by
drilling the grip holes. Two-piece balls
consist of a single-piece core and the
eover stock. These balls generally be-
gin to roll earlier on the lane than the
3-piece balls. St. Louis, Missouri-based
ball manufacturer Faball Ine. is cred-
ited with developing the 2-piece ball,
now the favored construction method.

The cores themselves are made of a
resin system and high- and low-den-
gity fillers, Track Ine. has recently un-
veiled a new triple-density ball called
Critieal Mass, which features a dis-
tinetive heavy ceramic circular core

TRACK INC. NUKE

inside its regular lightbulb-shaped
core, The ball is topped off with the
same Versathane cover stock used in
the company’s Nuke ball.

“This ball is capable of generating
the lowest radius of gyration possible
to achieve maximum revolutions with
less hand aection,” says Phil Cardinale,
president of Track. The hard ceramic
core of the ball is designed to begin
rolling on the oily part of the lane, as a
urethane ball does, and then, because
of its resin shell, react sharply in the
back end of the lane. By not skidding
through the oil, this ball is designed to
provide the advantage of a urethane
roll with the power of a resin ball,

Critical Mass is innovative because
it is the first to use a heavy ceramic
core. But Track isn't the only manu-
facturer with a new ball. Most major
bowling-ball makers have unveiled
new products this vear. Brunswick
has even started a new company,
called Quantum BTV (Brunswick
Technology Venture), and introduced
three new balls. These Quantum balls,
says Brunswick's Bill Wasserberger,
an engineer in the R&D department,
preserve the rotational dynamies of
15- and 16-pound balls in lighter
weights (10, 12 and 14 pounds). Each
ball, regardless of weight, is designed
to have the same maximum and mini-
mum radius of gyration for a standard

{(Plecse turn bo page 112)






But in a sport big on tradition, where equipment up-
grades such as the use of polyester in addition to rub-
ber in ball making took decades, the sudden introduc-
tions of intricate core configurations for bowling balls
and new reactive materials for their outer shells have
been met with some eriticism and a lot of confusion,

Many standout bowlers are eritical of these balls
(which are often called “cheaters”), arguing that play-
ers of lesser ability and striking power are now rank-
ing among the top of the Professional Bowlars Associ-
ation (PBA) prize-money list. This may be an
overstatement of the facts, but it is true that even
among amateurs the new balls have had staggering
effects. The American Bowling Congress (ABC) in
Greendale, Wisconsin, reports that the number of per-

fect games—oceurring when a player rolls 12 strikes
in a row for a 300 score—soared to a national high of
17,664 during the 1992-93 winter bowling season, the
first full winter season following introduetion of resin
balls, versus 14,889 the previous season.

Introduction of the resin balls has even foreed the
ABC, which regulates the sport, to issue new guide-
lines that stymie manufacturers from illegally manipu-
lating specifications such as a ball's coefficient of fric-
tion, coefficient of restitution, moment of inertia and
radius of gyration.

Essentially, resin bowling balls provide the two
most important factors that increase the probability
of striking: greater angle of entry into the pocket
and greater energy transfer. Polished, these balls




“Stroker” Delivery

The rendering shows a comparison bebween a righthanded “stroker” and a “cranker,” each using a 5-step approach. From left to right.
the stroker (top) pushes the ball out in front of him in the second step, has a level backswing by the fourth step and releases the ball
smoothly during the sliding fifth step. To gain added leverage and power, a cranker [above] will open his right shoulder during the
third step, as If to throw a roundhouse punch. By the fourth step, the ball will be abowve his shoulder and ready for a quick swing. AL
the point of release, the arm will snap up abruptly toward the head. The cranker's wrist will be cocked throughout the arm swing.

skid straight through the “heads,” the
oily first 45 ft. of the lane, and then
snap strongly in the “back end,” the
last 15 ft.

Resin balls produce significantly
lower frietion than traditional high-
friction urethane balls, especially on
the oily part of a lane, says Daniel
Speranza, a mechanieal engineer and
manager of the equipment-specifica-
tions department at the ABC. But on
the drier end, near the pins, resin
balls appear to have higher friction
than regular urethane balls. This re-
sults in a greater angle of impact into
what's known as the “pocket”™—for
righthanders, the area on a lane be-
tween the headpin and the No. 3 pin,

1o the “packet.” the angle of Impact :

Resin-Ball Track .

or between the headpin and the No. 2
pin for lefthanders.

For a righthander, the pocket
width for a 0" entry angle, for exam-
ple, iz only 1 in., located 2 to 3 in, to
the right of the headpin. But a 6° en-
try angle has a 2-in.-wide strike pock-
et, between 2 and 4 in. to the right of
the headpin.

What makes these balls react so
drastically on dry lanes is a heavily
guarded proprietary chemical recipe.
Manufacturers say that resin balls are
ereated the same way existing ure-
thane balls are made, except that the
resin additive is mixed in. Bowling-
ball makers have aligned themselves
with chemical suppliers who concoct

distinet resin formulations for differ-
ent companies. For example, chemieal
supplier BASF Corp., in Parsipanny,
New Jersey, developed a product with
the trade name Versathane for a ball
called Nuke, designed by San Anto-
nio, Texas-based Track Ine.

With so many balls now on the mar-
ket, at prices ranging from $120 to
£160 for resins, $60 to $140 for ure-
thanes and $25 to $80 for polyesters,
most bowlers don’t know the differ-
ence between a Ninja and a Power
Torqg, or a Teal Rhino and a Purple
Rhino, or a Nuke and a Crush.

What differentiates balls of similar
cover stock is the shape of the inner
core, Muskegon, Michigan-based
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TECHNOLOGY

AT SPE

Aerodynamics are as important as
safety in radical new crash helmets.

BY CHARLES PLUEDDEMAN

® Formula One champion Nigel Mansell, a rookie on
the IndyCar cireuit in 1993, pushes his Lola racer past
itz limit on the 1-mile oval at Phoenix. In a burst of
flame and earbon fiber, the car slams into the retaining
wall at 183 mph. The crash destroys the ear and
punches a hole in the concrete wall, but Mansell not
only survives with minor injuries, he goes on to win the
1993 IndyCar championship.

In a duel for the lead at Talladega, one of the top
superspeedways on the NASCAR circuit, the Pontiac
driven by Rusty Wallace is bumped from the rear. The
car goes airborne and cartwheels into the infield. It
comes to rest in a heap of steam and twisted metal, but
amazingly, Wallace suffers only a minor injury.

That drivers like Wallace and Mansell walked away
from these crashes is a testament to new technology
employed in motorsports. Even as speed increases,
new car and track designs are playing a major part in
making racing safer. And just as it has been for years,
a critical element in protecting drivers is the helmet, a
high-tech safety component that has undergone an
evolution recently as manufacturers work to keep up
with the increasing demands of professional drivers.
While helmet manufacturers are constantly striving to
improve impact protection, driver comfort and aerody-
namics have increasingly become key elements.

In the world of IndyCar auto racing, speeds rou-
tinely exceed 200 mph. At that velocity, the flow of air
over 4 helmet ereates lift that tugs at the driver's ¢hin
strap. The helmet is also exposed to turbulent air that
passes over the ear’s body or peels off passing cars.
Turbulence became especially severe for drivers of the
1990 Lola IndyCar, with helmets jostling so much that
drivers had trouble maintaining clear vision.

Bell stepped in with a solution, the addition of mold-
ed trip strips at the top of the helmet and V-shaped
vortex generators at the sides of the shell. The trip

Bell Feuling S5 For IndyCars

TRIF STRIP MLILTI-LAMEMATE

OUITFLONE VENT - KEVLARTCARBON-FIBER
= 4ELL
QUTFLOW — <, i

-

. SLIDIMNG
FOREHEAD WENT

%’-‘ —

% INTAME AIR

— INTERIOR
AIRFLOWY

~ LEXAN

.-.HI._LL"I

FIRE
REMISTANT
PALVLINER Y
NFLATABLE
NECK RO

INTAKE VENTS

ZAK

P FHOTO) &Y ED

P LY PRATIONY I D00 Al

Al Unser Jr. (far left) and Rawl Boesel (top), driver of the PM-
sponsored Dick Simon IndyCar entry, wear the Bell Feuling 55
[above], which has a squared back to clean up turbulence
affecting the downward force of the car's rear wing.

strips break up airflow over the top of the helmet to re-
duee lift, while the vortex generators reattach airflow
to the helmet sides to reduce buffeting. These features
were incorporated a couple of years ago in models that

POPULAR MECHAMNICS ® MARCH 1994 U PHOTD

PTG PACSEL Y RO McOFEESEEY &5



SAFETY AT SPEED

also feature a ventilation system to flow cool air
through the helmet and an adaptation of the Reebok
Pump air-bladder system that offers a snug, ad-
justable fit in the lower liner.

At the 1993 Indianapolis 500, Bell debuted what may
be the future of open-cockpit helmet technology, the
Bell Feuling 88. Designed around a patented aerody-
namic element invented by Jim Feuling and worn by
top IndyCar drivers such as Raul Boesel, driver of the
POPULAR MECHANICS-sponsored Dick Simon entry,
this helmet has a tapered trailing edge that appears
squared off at the back and a spoiler device under
the chin bar. The shape not only offers extraordi-
nary stability at high speed, but also improves the
performance of the car.

Wind-tunnel testing shows that turbulence
caused by a standard helmet creates a small dead
spot in the center of an IndyCar’s rear wing. By
cleaning up this turbulence, the Bell Feuling in-
creases the downforee potential of the rear wing.
Currently, helmet manufacturers work with In-
dyCar teams during winter testing of new cars to

Cool, clean air is pumped
thrnugh auct on ';.IIT'IP'!:I.'JJ'I
Sidewinder.
‘ same power-to-weight
ratio as a Formula One
auto, but lays that power

make changes to the helmet to suit the car. In the J down through a tire-contact
future, the car and the helmet may be designed to- patch a little larger than a post-

gether as one integral unit.

Turbulence rarely buffets helmets worn by drivers
of enclosed NASCAR sedans, but these racers have to
endure tremendous heat and breathe an atmosphere
rich in carbon monoxide. To solve these problems,

A diffuser on crown of Arai
Quantum 5 creates a venturl
effect to promote airflow.

PRl PO B EERY DAY ABSAME, PRl INSET FHOITO) B B0 ATTARAY

stock-car drivers are turn-
ing to forced-air systems
that pump cool, elean air
into the helmet. These sys
tems pull air from outside, filte
it and blow it through a heat exchanger located in an
ice-filled cooler. The cooled air enters the helmet
through a hose connected to a duet on the chin bar and
exits through a port in the helmet's erown. This air is
not only eool, but has a much lower carbon-monoxide
content than air trapped in the car.

In the Simpson Sidewinder model, the majority of
fresh air is directed at the face shield to reduce fog-
ging, with the rest aimed at the driver's face. The re-
sult is a cooler, more alert driver, who's able to concen-
trate in the critical late stages of a race.

A 500ee Grand Prix motoreyele has roughly the

bt

age stamp. With riders wrestling bikes into turns and
struggling with the forces of sharp acceleration and
deceleration, controlling these 200-mph screamers is
one of the most demanding jobs in motorsports.

The motoreyele's fairing and the driver’s erouched
position limit buffeting, but keeping cool is a definite
problem. Arai tackled this problem for 1993 Grand
Prix and Superbike racers by adding a plastie diffuser
device to the erown of the Quantum S helmet. The dif-
fuser is located over seven small holes in the helmet
shell and creates a venturi effect that produces suction
to draw air around the liner and out the holes. At
speeds of more than 125 mph, the effect is so efficient
that riders feel their hair lift, and often return to the
pits with lines of sweat trailing out the diffuser.
Because high speed is required to make the dif-
fuser work, it has little application for street
, riding, but Arai speculates that the design might
lead to active vent systems for future nonracing

helmets.

Helmets used in these and most forms of
motorsports must meet safety performance
standards established by the Snell Memorial
Foundation of St. James, New York, an or-
ganization founded after the preventable

+4 racing death of William “Pete” Snell in 1957.
e For helmets to gain Snell certification they
must be submitted for testing and evaluation,
and those that pass may carry the Snell certifi-
cation sticker. To make sure that submitted helmets
mateh production units, Snell monitors helmet integri-
ty by periodically testing off-the-shelf products.

Lighter, more comfortable and more aerodynamic
helmets are emerging in professional racing, and this
technology will lead to better helmets for amateur
racers and enthusiasts, too. But a helmet won't work if
it's not on your head. All bikers, snowmobilers and
other motorsports enthusiasts should always wear a
properly fitted, Snell-certified helmet, and if these hel-
mets don't come cheaply, just ask yourself, “Do I have
a cheap head?” You know the answer. ™
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® As our test flest rolls over and we
begin testing new-for-"94 models, a
weird thing has happened. Because of
late introductions of several domestic
madels, we find ourselves overloaded
with cars bearing import nameplates.
In our next report, this will even out.
Meanwhile, we add a Toyota, Honda
and [suzu to our fleet, and bid adien
to our Mereury Villager. We're also
taking a crash course in Japanese,

DODGE INTREPID ES
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Toyota Celica GT
Wow! [s that the new Celica or the
new Supral The sixth generation of
one of Toyota's most popular models,
the Celica, sure looks like a baby
Supra for 1994 and that's what in-
trigued us most about this sporty 242
coupe. Since we'd already given a "M
Design & Engineering Award to the
new—and much more expensive—
Supra, we wanted to see if its sister
ear, the Celien, could live
up to the sporty uspi-
rations hinted af
by its all-new

TOYOTA
CELICA GT

Three new imports join our fleet.

design. We asked Toyota to lend us a
new Celiea GGT lifthack and it now re-
gides in our long-term test fleet,

Although we've just taken delivery
of the bright red tester, we ecan tell
you that Toyota watehers immediately
pick up on the similar styling cues
shared by both cars, The front-end
styling, in particular, with its dis-
tinctive grilleless treatment and inte-
grated bumper, i especially striking.
At the back end, a new spoiler adds a
lean, tucked-in look that emphasizes
the big, fat wheels and tires.

Our test car has the GT option.

That means a larger, more powerful
2.2-liter 4-cylinder engine rated at 135
hp at 5400 rpm and 145 ft.-1b. of
torgue at 4400 rpm, Standard-issue
Celica STs have a 1.8-liter Four

rated at 110 hp, GTs also get dif-
ferent gearing, different suspen-
gion calibrations, bigger brakes,
wider wheels and tires, and sever-
al interior differences, All of these
differences make a GT acceler-

LT

o



P FHCHT B CUFF (HORE R

PR PHCHC) BT MO AT AT

ate more quickly, handle more re-
sponsively, and have a higher top
speed than an ST, according to Toy-
ota. We'll run our own tests and let
you know in the next installment.

But first, we'll put on some break-in
miles, run onr regular battery of per-
formance tests, then put the Celica
T into daily commuter service—the
most severe test of all. We'll update
VOu S00m. —Joe Cdham

Dodge Intrepid ES

With almost 8500 miles on the clock,
the Intrepid continues to improve its
fuel mileage, nibbling away at the 20
mpg mark in New York City prudge-
match commuting. When we do have
an opportunity to hit the interstate,
the overhead trip computer camps
somewhere between 27 and 28 mpg,
depending on how far we screw down
the radar detector,

Chryeler has been very solicitous
as to the health of this vehicle—per-
haps more so than it would be about a
car purchased by a eustomer than one
lent to a magazine with 9 million read-
ers per month. How often has your
car company sent an engineer from
Detroit to your house for a day to

test-drive your car—especially when
you've reported nothing wrong?

Sinee that test drive, we have man-
aged to find something to complain
about. There's a minor rattle in the
right rear door, It's minor enough that
we haven't really been concerned, but
we'll look into it the next time the car
goes to the dealer for scheduled ser-
vice. Also, the relatively weak light
generated by the high beams con-
tinues to be a source of annoyance, In
fact, we've been told that the light
output of all Chrysler LH sedans has
been upped for the '94 model year.
Other than those little irritants, we
can't praise the Dodge Intrepid
enough. It's the car everyone wants to
take home for the weekend, and we're
no exception. —Mike Allen

Isuzu Amigo XS

To understand the Isuzn Amigo, vou
have to go to the nearest college cam-
pus and watch the kids react to it.
They love this thing.

You, as an adult over the age of 35,
may have a problem eomprehending
that. We did too. Who wants to drive
around in a vehicle that has a marked
resemblance to a 1960 Jeep CJ? Who

wants to put up with the bouney ride?
Who wants to hassle with a cloth top,
roll-up windows and a stick shift?

Your college-age son or danghter,
that's who.

It turns out that the Isuzu Amigo is
one of the most popular vehicles with
college-age kids. It has become al-
most a cult car for young adults be-
tween 16 and 25 years of age. If they
can't have a muscle car like a Camaro,
Firebird or Mustang, there's a very
good chance they'll want something at
the complete opposite end of the per-
formance seale—like an Isuzu Amigo.
It's a gutsy (or cute, depending on
whether you're asking a college-age
male or female), fun-to-drive vehicle,
sturdy but slow and accepted by
young people.

Because of its new-found popular-
ity, and because your son or daughter
may be hocking you to buy an Amigo
for them, we deeided to add one to our
long-term test fleet.

Our Electric Blue tester is powered
by the standard 2.6-liter 4-eylinder
engine rated 120 hp at 4600 rpm and
150 ft.-1b, of torgue at 2600 rpm. Also
standard is a S-speed manual trans-
mission and a 4.55 final-drive ratio.
There are no powertrain
options. Our test vehicle
does have the X8 option,
meaning that it has power
side mirrorg, rear defogger
and larger 7.56x16 alumi-
num wheels and P245TOR16
tires. Dur test Amigo is also
a 4wd. This gets yvou a
standard 2-speed transfer
case, manual locking hubs
| and underbody skid plates.

We have just tuken deliv-
ery of our Amigo and have
racked up about 800 miles
thus far. Already, we wish
1 it had more power. Zero-to-
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60 mph takes almost 19 seconds. And
though the 4-wheel drive gives you a
real sense of security on any kind of
road surface, the bouney ride is fa-
tiguing after awhile. The wind noise
through the fabrie top is loud at high-
way speeds. But remember, we don't
understand this vehicle. We're too old.
We gave a ride to a couple
of teenagers whao live in
the neighborhood and they
thought it was very cool.
Our plan is to put sev-
eral thousand break-in
miles on the Amigo, then
hand it over to a typical
college student who will
do some “environmental”
testing for us. That is,
park the Amigo in the
right environment, like the
student-center parking lot;
drive it in the right envi-
ronment, like around the |
quad; and generally “test” |
it for opposite-sex appeal.
We'll let you know how the test is
guing in about three months, —J.0.

Mazda 626 ES

Few experiences tell you more about
a car's all-around livability than a
really hard cross-country run. Up un-
til the Christmas holidays, that ele-
ment of our year with this midsize
Mazda was missing. So we saddled up
one misty morning and pointed the
626 towurd Detroit.

Some 5500 miles and about a week
later, our esteem for this understated
sport sedun stood even higher. Though
they've bolstered to keep driver and
passenger firmly in place during
bacl-road thrashing, the leather-clad
bucket seats deliver all-day comfort.
The 2.5-liter V6 produces excellent
fifth-gear passing power, as well as
very good open-road fuel economy—
we averaged almost 27.5 mpg for the
whaole trip. Finally, the ride quality
struck a surprisingly good balance be-
tween sporty firm and freeway sup-
ple. The 626 always reminds you that
it's ready for any moves that may be

lI—----—-- —
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needed, without rattling your teeth
over freeway expansion joints,

As you'd expect, a couple of previ-
ously unmentioned idiosynerasies were
recorded during this period. First, the
cruise control is a little imprecise by
contemporary standards, particularly
when you're making small adjustments

e — —a

HONDA ACCORD EX

market for a new car does. And why
not? Until last year, the Accord was
the best-selling car in America for
three years in a row. The previous-
peneration Accord zet stundards for
cars in its class that are still the envy
of many earmakers. And now, there
is a totally new generation of Honda
Aceords on the road,

Honda introduced its 94
Accord several months
ago and we immediately
requested one for a long-
term test.

Since everyone else is
probably going to test an
Accord 4-door sedan,
which is Honda's hread-
and-butter car, we de-
cided to go for an Accord
coupe. Nowhere near as
popular as the wildly sue-
cessful 4-door sedan, the
coupe has its own appeal.

Our new Accord's 145-

using the Aceel/Decel feature. Second,
the loghook had a couple mentions of
wind and road noise at freeway speeds.
It's not excessive, but it's not perfect
either. Then again, the 626 doesn't pre-
tend to be a perfect, vanilla-flavored
car. This one's got soul. —Tony Swan

Honda Accord EX

You have to pay attention to any new
Honda Accord, All the world's car com-
panies do. Automotive journalists
do. And anyvone in the

MERCURY

L__-/M b 5
! hp 2.2-liter 16-valve 4-

cvlinder VTEC engine uses technol-
ogy found in the Acura NSX sports
car. The VTEC system uses a com-
puter-controlled hydraulic system to
change the camshaft profile—changing
both lift and timing—at high rpm and
wide throttle settings. The result is a
tractable engine off-idle and through
the midrange. But the engine’'s char-
acter changes at 5200 rpm when the

(Please tuen do poge 113)




What it takes to cut it
as a Consumers Digest Best Buy:

You don't get named a Consumers Digest Best Buy
without working at it. You have 1o be an outstanding
value. That’ the Dremel 1671 Scroll Saw:

The Dremel 1671 has a lot of features that make it a
pleasure to use. It has two cutting speeds and a power-
ful motor that lets you buzz through wood up to two

inches thick, as well as sheet metals and plastics

A 16-inch throat and the
ability to cut [rom both the fromt
and the side, means you can handle
large work pieces

The saw accepts both
plain- and pin-end
blades, lor the great-
est possible cutting
versatility. The see-
through blade
guard pivols
out of the way
for easy blade changing.
And a convenient sawdust
blower keeps your cutting line clear for accurate cuts.

The sturdy, 12-inch cast aluminum table is adjustable
from 0° to 45° for accurate bevel cuts up to 1-inch thick.
Ol course, not all the leatures of
the Dremel 1671 Scroll Saw areas | I
&y

obvious, A special mechanism

quickly stops cutting action il

the blade breaks. And the

hcm'}.' cast-iron base keeps

!.

'n'll"!ll'i'lHLi!'l- 1O a minmumum
=

So il you're searching for the
perfect scroll saw for your cralt
or other woodworking projects,
check out the Dremel 1671.

And see why Consumers Digest placed ita

cut above the rest. ,,-‘“\\

For a free copy of the Dremel Scroll e
! RSTBUY)

Saw Blade Application Guide write to:
Dremel, Dept. S-PM, PO. Box 1468,
Racine, W1 53406-1468.

DREMEL




SHOP PROJECT

'Hired Hand

You'll roll through the toughest
jobs with this garden cart.

TEXT AND PHOTOS BY NEAL BARRETT

e Any gardener knows what a chore it can be to haul
materials around the vard, Whether you're moving plants,
bags of fertibizer and seed, or tools, it is a relief to have
a convenient way to move all thiz stuff, namely a sturdy
purden cart.

In designing our cart, we combined uatility with good
looks. We built it out of mahogany marine plywood fin-

ished with a tough 7
exterior polyurethane 38
g0 it will resist mois- §
ture. And we fastened &
the plywood panels using
aluminum channel, so i
would be reasonably light-
weight. The cart rides on 20-in.-dia. wheels and
a Yi-in.-dia. solid-steel axle. In other words, it's
built to take it. To make the eart convenient to use,
the front panel slides in and out of its aluminum channel.

The cart’s woodworking is not difficult. The wooden
parts are cut to size and then fastened with aluminum
angle stock. The metalwork is also straiphtforward. Since
vou probably don't own the die and die stock to thread the
axle, you might be able to rent one or ask a student in an
industrial-arts class to eat the threads, Also, a machine
shop ghould be able to do the work inexpensively,
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Building The Cart Body
Although we built the cart body from
mahogany marine plywood, you can
use marine fir plywood or pressure-
treated plywood. If you can't find a
marine plywood supplier near you,
vou can order it from: M.L, Condon
Co., 246 Ferris Ave., White Plains,
NY 10603,

Begin construction by laying out
the cart pieces on the plywood sheet.
Support the plywood on a sawhoree,
and clamp a straightedge to the panel
to guide the saw when cutting the
panels to size (Photo 1).

Next, smooth the ends of the ply-
wood panels using a belt sander or a
hand-sanding block and 120- and 220-
grit sandpaper.

Apply the finish to the plywood
panels before the cart is assembled.
By doing so, even the areas covered
by the aluminum channel and angle
stock will be protected by the finish.
Drive finish nails into the panel ends
and suspend the panels between
sawhorses (Photo 2). Apply the finish.

Next, cut the 1% x 1%-in. angle
stoek. Sinee it's hard to see a layout
mark on the aluminum surface, put a
piece of masking tape over the angle
stock, and mark your cutlines on the
tape with a pen. Clamp the angle
firmly in a vise, and make the cut
(Photo 3). Cut just to the waste side of
the line, and then remove burrs and
square the cut if necessary using a
file. Cut the notches in the front piece
of the angle stock.

Put another plece of tape along the
angle stock, and mark for the pilot
holes along the length of the work-
piece. Bolt a fence to the drill-press
table, and then elamp the angle stock
to the fence to support it while drilling
the holes (Photo 4).

Cut the '4-in. channel stock to
length for the top and edge of the side
panels. Next, cut the miters on the
pieces by laying them in a miterbox
supported on a piece of Y4-in.-thick
gerap (Photo 5). File off any burrs af-
ter the miters are cut.

Dirill the pilot holes in the Ye-in,
channel stock in the same manner as
with the angle stock.

Next, install the channel stock on
the top and back edges of the side
panels. Bore Yu-in.-dia. holes into
the panel before driving the screws
(Photo 6). Fasten the channel to the
panel using %-in. No. 6 roand head
self-tapping serews (Photo 7). Re-
move the sharp corner where the
channel iz mitered using a file (Phota
8). If you lack a fine file, use a sand-
ing block and fine abrasive paper.

1 Cut the plywood panels to size using a
circular saw. Clamp a guide to the panel
and run the saw along It.

3 Apply tape to the angle stock, and mark
the cutline on the tape. Clamp the angle
stock firmly while cutting It.

S Cut miters on the ends of the channel
stock in a miterbox. Support the channel
walls with a scrap block.

7 Screw the channels in place using seif-

tapping round head screws. These SCrews
hald firmly in marine plywood.

2 Suspend the panels from between saw-
horses. Apply the exterior polyurethane
finish on the panels’ faces and edges.

& Clamp a fence to the drill-press table,
Ciamp the angle stock to the fence to
support the stock while drilling.

& Place the channels on the panel edges.
Bore the pilot holes for the screws that
hold the channels In place.

8 Flle a small bevel on the miter cormers
where channels meet. If you lack a fine
file, use a sanding block.

s
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Key No. Size and (use) G 2 1%xTex30% slun . #teel bar stock (mxle)
A 1 mmums nw; trim) N 2 1%x20-in.-dis, (wheel)
E_!ﬁmdihmil H. I 4 1 . 0 4 l<dn-din condult strap
B 2 % 12 % 414" mahogany End i T ' } P 2 Yin-inside-din washer
{dﬁL A | xllix shumingm © 3 B W10 hexnut
L e AR - R L R
X PAaxsy
D 2 BXAW slumivum channel trim) T 25 %'y 10.82 th machine serews
{side top brim) E 1 ~dia, x 10-ft, electro U 12 2 x 10-82 rh machine scrows
E ¥ ‘%x125" aluninum matallic (hamdbe) Y 60 NolD
chanmn (shie end trim) L 1 Yeln-disx electro W 40 No, 10-32 hexnuts
F 2 1dx1%x 11" aluminum Mﬂhmﬂm X 4 % No. S seif-tapping screw
angle (corner trim) M 1 %ein-dis x 52%" cold-rolled ¥ 16 W Mo, 6 self-tapping screw
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Place a bottom angle in position on
a side panel, and clamp it in place with
a scrap block behind it. Use the angle
as a template to bore pilot holes in the
panel (Photo 9). Fasten the angle
stock to the panel using machine
serews, so the serewheads are on the
panel’s inside (Photo 10),

Cut a piece of % x 1'4-in. angle
stock to length for the front end of the
cart bottom. Drill the pilot holes
through both the angle and bottom
panel, and install it with the screw-
heads on the inside of the panel and
the washers and nuts on the bottom.

Lay the bottom panel upside down
on the workbench, and place one of the
gides in position (Photo 11). Bore pilot
holes throogh the bottom. Again, use
& backer block to prevent splitting out
the veneer where the bit exits the hole.
Screw the bottom and side together.

Cut the remaining piece of % »x 1%-
in. angle stock to length for the open
side of the cart. Drill the pilot holes
through it, and fasten it in place. Test
fit the sliding panel (Photo 12). If
the panel binds slightly, apply a hit
of wax or Teflon spray to both panel
ends and the angle stock that forms
the track. Cut and apply the Y%-in,
channel stock along the top edge of
the sliding panel.

9 Clamp a scrap block and an angle to a 10 Attach the angle stock to both sides
side panel. Bore pllat holes through the and the bottom with machine screws. The
panel, the angle stock and the channel. screwheads go inside the cart.

11 Lay the bottom panel upside down on 12 Test it the sliding panel. If it sticks a
the bench. Position the side panels, and  little, apply lubricant to the panel edges
bore the pilot holes. and to the channels.

Wheels, Axle, Handle
And Stand

The axle is made from a piece of %-in.-
dia. cold-rolled bar steel. You can cut
it to length with a hacksaw, but it's
easier to specily the length and have
the material supplier cut it.

Cut the threads on the axle using a
%-in.-10 die (% in. dia., 10 threads per
inch) held in a die stock. Clamp the
axle upright in a vise and position the
die over the end of the axle. Apply
some cutting oil to the bar, and slowly
advance the die about one-eighth of a
turn. Then, reverse direction to clear
the chips from the die's cutting edges.
Proeeed until you have threaded 1 in.
of the axle (Photo 13). Repeat the pro-
cedure on the other end.

Position the axle on the cart bot-
tom, and fasten it in place using two
conduit straps at each end of the axle,
Drill pilot holes through the angle
gtock, and attach the straps using '4-
in. No. & serews (Photo 14).

We used heavy-duty spoked wheels
manufactured by Martin Wheel Co.
Ine., 342 West Ave., P.O. Box 157,
Tallmadge, OH 44278, This company
will not sell directly to you, but yon
can contact it for the name of a dis-
tributor in your area (such as an in-
dustrial supply house). The wheels

13 Cut the threads on the axle. Take 14 Attach the axle to the cart bottom
small turns, back off and then cut some using eiectrical condult straps and screws.
maore. Use plenty of cutting oil. Use two straps at each axie end.

15 slide a washer onto the axie. The 1& Clamp the nut In a vise and then saw
washer acts as a bearing surface between it In half. Clean up the saw marks with a
the wheel hub and cart. fine file or a sanding block.

74
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are stock No. SP-20HD-34BB, and a
pair costs about $116.

Slide a %-in. washer over each end
of the axle (Photo 15), and slide the
wheel against the washer. The wheels
are held in place by a %-in. nut, but
ginee the nut is too thick for this appli-
cation, you must cut it in half.

Clamp the nut in a vise, and cut it in
half with a hacksaw (Photo 16). Use a
file to elean up the cut surface and re-
move any rough edges. Tighten the
nut until the wheel is held in place
without any side-to-side play.

Next, install a cotter pin through
the axle to hold the nut in place. To
mark the pin hole, dimple the axle
with a centerpunch (Photo 17).

Remove the nuts, wheels and axle.
Place the axle on a support block. This
block is just a piece of serap with a
shallow %-in.-wide channel cut into it.
Clamp the block and the axle to the
drill-press table. Set the drill press to
its slowest , apply plenty of ma-
chine oil to the bar stock and drill the
hole (Photo 18).

The drill bit will probably leave a
burr where it exits the bar stock. Do
not use a file to remove this burr as it
will damage the axle threads. Instead,
clamp the axle in a vise and use the
die, with plenty of cutting oil, to re-
maove the burrs.

Reinstall the axle on the cart. In-
stall the cotter pins through the axle.
Bend the legs of the cotter pin to the
gide with a pair of pliers (Photo 19).

Make the leg and handle from %-in.
electrical conduit. This material is
quite a bit easier to bend without
kinks than aluminum tubing. The con-
duit is bent using a jig made from
serap plywood. If you don't want to
make the jig, chances are you can rent
a conduit bender to do the job.

To make the jig, trace the desired
radius on two pieces of panel stock.
Cut the radins using a sabre saw, then
use a router to cut a Ye-in.-rad. eove
along the shaped edge. Serew the two
pieces of panel stock together so that
the coves oppose each other, This
mukes a bending form with a 1-in.-dia.
cove along its edge.

Mark the beginning and end of the
bend on the form. Use the marks and
the dimengions in the plan to make
the bend in the tubing at the correct
place. Mark the tubing with a peneil,
and align the tubing with the marks
on the form. In bending the handle,
the entire 10-ft. length of tubing is
used. The leg, however, is bent to
ghape, and the excess material is cut
off. You should bend the leg and then
cut it to length. Bending the tubing at

17 Temporarily Install the wheels and

nuts. Dimple the axie using a centerpunch
to mark the cotter pin hole.

19 Ciean off the burrs on the axle made
from drilling the cotter pin hole. Install the
ade, washer, wheel, nut and pin.

21 Press the tubing caps on the handle
and leg. Soften them, If necessary, In hot
water or use a heat gun or blow dryer.

full length allows you take advantage
of the leverage the tubing provides
{Photo 20). With both the leg and the
handle, the form is clamped securely
to the bench and the tubing is
clamped to the form.

Press the plastic furniture caps on
the ends of the leg and the handle
(Photo 21). We bought these caps at
the local hardware store. If the caps
are difficult to press into place, soak
them in hot water for a few minutes to
soften and expand them.

Next, drill pilot holes through the
leg and handle for mounting screws.
Clamp them on the cart and use the

18 Clamp the axle and support block
the drill-press table. Use cutting oll when
drilling the cotter pin hale.

Z0 Align the marks on the tubing with
those on the Jig. and clamp the bending
Jig securely to the workbench.

22 Use three washers between the leg
and the sides. Cut off the excess screw
shaft, and file it smooth,

holes in the leg and handle as a guide
when boring the pilot holes into the
cart body. Use serap blocks to pre-
vent the drill bit from splintering the
plywood as it exits,

Use 2-in, No. 10-32 screws (32
threads per inch) to install the legs
and handle on the cart (Photo 22), Use
three washers between the leg and
cart sides, and use one washer be-
tween the handle and cart side to
maintain proper spacing. The 2-in,
screws are longer than necessary for
this job, so cut off the excess screw
with a hacksaw. Use a file to smooth
the cut end of each screw. P
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TOOL TEST

Ryobi
ol
C

'Mower

TEXT AND PHOTOS BY
THOMAS KLENCK, Associate
| Home Improvement Editor

@ If vou have a modest lawn, and
don't mind tending it regularly, Ryobi's
new battery-powered BMM2400
Mulehinator may be the shortest dis-
tance to hazsle-free lawnmowing
you're likely to find—barring a pro-
fessional landseaper or a few goats,

This new addition to the ever-
inereasing list of cordless power tools
features a 24-volt system that in-
eludes an on-board integral charger.
When you're done mowing, simply
wheel the machine into your garage
and plug it in. In about 16 hours,
you're ready to take on another %
acre of turf.

The Mulchinator system requires a
key that contains a circuit breaker to
prevent overloading the motor. A slid-
ing door prevents charging when the
key is installed (Photos 1 and 2). Onee
the key is in, simply press a button
and lift a handle-mounted lever to
send power to the motor (Photo 3).

We used Ryobi's Mulehinator for a
complete mowing zeason and found
that, within the constraints of light-
duty mowing, it's a pleasure to oper-
ate. Beeause it's a mulcher, and its
power is modest, this mower isn't the
best for high, dense grass. However,
it easily dissolves a blanket of leaves
in one pass (see lead inset photo).

On the down side, convenience and
technology can be expensive—8379,
according to the manufacturer, al-
though you'll find the mower on sale
for less. And, while the battery pack
carries a 2-yvear warranty (along with
the motor), it costs about $125 for
a new one, Keep in mind that cool
fall weather substantially slows down
recharging.

Additional features include a fold-
up handle (Photo 4), close-cutting
deck design and dual-range height
adjustment for cutting from 1 to 4 in.
For more information, contact Eyvobi
Outdoor Produets Inc., 550 N. 54th
St., Chandler, AT 85226, ™

7

Ryati model BMM2400,

24-volt cordless mulching
mowwer has orebioard battery
cn:argu]r. Twio cutting-level
ranges yieid grass néights from
1 to &in. Mulching capatiiity s
evident in gnglé.pass through
fallen leaves [inset).

SN VER

1 To charge battery, connect mower to
the nearest outlet with an extension cord.
A full recharge takes about 16 houwrs.

—— = e

S e L R w ke
3 To start motar, press button at side and
move up control bar. Mower stops running
as soon as control bar is released.

£ After removing extension cord, slide

door over recharging port to Insert ignition
key. Key also acts as a ciroult breaker.

W - e

TP

4 Handie folds up for easy horizontal or
vertical storage. Handle Is adjustable to

three helght positions. I
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SHOP TECHNIQUES
Lap And Bridle Joints

IS HOMEASHOP mm

JOURNAL

Contnibuting Editor

® If it seems to you that experienced
woodworkers spend all their time
making tightly fit handeut dovetails
and ehopping through mortiser for
wedged tenons, it's time to put things=
back into perspective. Although these
revered joints have a place, and their
mastery is 4 goal for any sell-respect-
ing eraftsperzon, there's often a sim-
pler way to get the job done.

It goes without question that the
most basie way to join two pieces of
wood at right angles is to simply nadl,
serew o glue them topether, Known
as a simple lap or overlap joint, this
face-to-face union relies entirely on
the strength of the fustener or glue,
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TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,

With a little more ingenuity, how-
ever, this mundane lap joint turns into
a small family of joints that are both
eusy to make and relutively strong.

Chne way to give a simple overlap
joint more strength is to noteh one
member so the adjoining piece fits in
gide the noteh, This improvement
adds rigidity as the shoulders of the
noteh keep the lapped piece from
moving from side to side,

Unless yvou're dealing with two
pieces of different thicknesses, how-
ever, notehing one to aceopt the other
won't produce a flush surface. To
achieve this, both pieces must be
notehed—usnally half the thickness of

the stock. Called a half lap, this easy-
to-make union has even greater me
chanical strength and ean be modified
to snit & variety of situations.

When used in the middle of a board,
the joint is called a eross lap. At the
ends of two bourds, it’s called an end
lap. Egg-crate construetion utilizes
the same half lap, but in this ease it's
Laiel ot on the face of the workpieces
to produce edge eross-lap joints, A
mitered lap reinforces an ordinary
miter joint by a hidden lap on the
back surface,

For an even stronger version that
resists o wider variety of loads, choose
a bridle joint. Here, one member is
notehed one-third the stock thickness
on both faces, and the mating piece
pots o deep noteh, or slot, along the
v-:il._fq- that matches the width of the
first pieee. Often used as u simple sub-
stitute for a mortise-and-tenon joint, a
bridle joint can be nsed at the end or
middle of a board and is useful for
joining rails and stiles in feame-and-
panel construction




Hand-Cut Half La

Before starting to cut a half-lap joint,
first lay out the notehes with a sharp
pencil or knife. Whenever possible,
use the actual pieces to mark the cut-
lines. Align the mating pieces with a
square and mark the width of the
notch on the faces (Photo 1), Then,
use your square to extend the lines
aeross the edges. Lay out the depth of
the noteh (one-half the stock thick-
ness) on each piece with a marking
gauge (Photo 2),

Next, use a backsaw to cut the
edges of the noteh, or shoulders, just
to the inside of the lines. Follow b
making a series of kerfs to the note
depth within the waste area (Photo 3).
Space the kerfs fairly close together
—eapecially if the grain of the stock
isn't straight. It helps to use a bench
hook to hold the work, A raised and
square backstop on the bench hook
helps guide square cuts. Then, break
out the waste by gently prying with
a chisel,

Onee the noteh is roughed out,
smooth and level the bottom noteh
surface with yvour chisel, bevel side up
(Photo 4). When both notches are cut,
test fit the joint for a tight, flush fit
and adjust the shoulders or depth as
Necessary,

1 Lay out width of haif-lap notch by serib-
ing against mating plece with a sharp pencil
or knife. Lise a square to hold stock at 90°.

3 Use a backsaw to make shoulder cuts
with stock held on bench hook. Then
make a series of kerfs In waste area.

| X :
Z After extending lines across edges, use a

marking gauge to lay out notch depth. Set
gauge at one-half the stock thickness.

& After prying out the waste with a chisel,
pare the notch bottom flat and smooth.

Then test fit and adjust if necessary.

Machine-Cut Half Laps
To make half laps with a router and
straight bit, first make a frame to
guide the router (Photo 5). Space two
parallel strips to match the width of
both workpieces laid edge to edge so0
you ecan cut both pieces at the same
time. Nail or screw these strips
squarely to side strips that limit the
notch width. To determine the spae-
ing of the side strips, add the router
base width to the half-lap width, then
subtract the bit diameter.

Set the bit depth to one-half the
stock thickness, make a test joint and
check for fit. Note that the position of
the finished noteh in the jig is indicat-
ed by the cut extensions in the two
strips adjacent to the stock edges.

To cut half laps on a table saw with
a dado blade, first install a wooden
auxiliary fence. Set the blade height
slightly more than the full thickness
of the stock and cut a noteh in the
fence. Then, lower the blade to half the
stock thickness, and make the shoul-
der cuts aligning the stoek with the
noteh in the fence (Photo 6). Remove
the waste with successive passes.

When eutting square or angled end
laps, first make the joint near the end
of the stock (Photo T). After assemhbly
(Photo 8), trim the ends flush,

s

5 Use a guide frame to cut half-lap joints
with router. Place both pieces edge to
edge and cut at the same time.

=

7 Cut angled end lap near end of stock—
trim overhang after assembly. Notch in
fence helps position shoulder cut.

& To cut joint on table saw, Install dado
blade and set helght to half the stock

with dowels after applylng glue. When
glue has set. trim ends flush,
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Edge Cross Lap
To cut this joint on a table saw with a
dado blade, first install a tall fence on
miter gauge and adjust the dado
lade width to stock thickness. Set the
depth of cut to one-half the width of
the work. Then, cut a noteh in the
fence. Disconnect the fence, slide it
over a distance equal to the desired
notch spacing, resecure it and install a
guide block in the fence notch. Make
the first cut with the end of the work
against the guide block. Then, posi-
tion each successive cut by placing the
last notch over the guide block (Photo
9) and assemble (Photo 10).

9 When cutting evenly spaced notches,
use gulde block secured to fence. Flace last

cut over guide block to position next cut.

10 Completed edge-lap assembly Joins to
create egg-crate design. Uniform cutting
guarantees accurate alignment,

Mitered Halif Lap

This is a novel joint that provides the
increased glue area and strength of an
end-lap joint while presenting the a
ﬁarame of a miter joint on one side

e opposite side appears as an un:lf-
nary end-lap joint,

To make the joint, first cut one
piece of stock squarely to length, and
a second at 45°, Then, install an auxil-
iary fence and set your miter gauge
for 45°. As with an o half lap,
set the dado blade height to slightly
more than half the stock thickness
and cut a guide noteh in the fence.

Set the blade height at half the
stock thickness, align the corner of
the square-end piece with the guide
notch and make the mitered shoulder
cut (Photo 11). Make repeated passes,
shifting the stock after each cut, to re-
move the rest of the waste,

For the mating mitered piece, set

up the fence and guide noteh with the
miter gauge at 90°. Make the first cut
g0 the shoulder aligns with the obtuse
corner of the mitered end (Photo 12).
Then, remove the waste with succes-

sive passes.

11 Begin mitered half lap by making a
mitered notch on the end of square-cut
stock. Align shoulder cut with corner.

Because this joint requires reset-
ting the miter gauge and installing a
new auxiliary guide fence for each
mating piece, it's a good idea to cut all
like pieces at once when you're mak-
ing several joints.

12 Set miter gauge to 90° and cut notch
on end of mitered stock. Align the shoul-
der cut with the obtuse cormer of miter,

Bridle Joint

This versatile joint can be placed in
the middle of a rail or stile, or at the
end. When it's at the end, the notched
piece becomes a tongue that fits in the
slot of the adjoining piece. It's rela-
tively easy to make, provided you
align the shoulders of the top and bot-
tom notehes accurately.

After laying out the notches on the
faces and edges of the work, install an
auxiliary fence on your miter gauge
and cut a guide notch as if you were
making an ordinary half lap, Then, set
the dado blade height to one-third the
stock thickness. Clamp a stopblock to
the fence to position the first shoulder
cut, After making this cut, flip over
the stock and make the matching cut
on the opposite face. Then, readjust
the stopblock to eut the other ghoul-
ders and remove the waste with sue-
cessive pasges (Photo 13),

To cut the deep slot in the mating
piece, use a tenoning jig or simply
clamp the work to serap blocks that

straddle the table-saw fence. First,
lay out the slot on the stock edge.
Then, adjust the height of a standard
blade to mateh the width of the
notehed piece.

Precisely adjust the fenee to align
the cut with the slot guideline. After
making the first cut, flip the stock
around and make the second cut. Fi-

13 Clamp a stopblock to a wooden auxil-

lary fence to accurately position shoulder
cuts on both faces of workplece.

nally, remove the remaining waste by
making successive passes, shifting the
fenee over after each cut (Photo 14),

When assembling this joint, apply
glue and elamp the pieces to draw the
notched member tightly into the bot-
tom of the slot. Then, add a smaller
clamp to hold the inside faces of thE
slut against the notch faces,

18 To cut slot, clamp work with scrap
blocks to straddle fence. Make cuts with
blade helght at width of mating plece.
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NEW PRODUCTS

'Spring Training

BY E’DI BERENDSOHN, Assistant Home Improvement Editor
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Smaller Is Better
If you don't need a big storage shed but still want to store a few things outside,
now vou have another, more compact, option. Rubbermaid’s storage shed is
made of plastic panels and requives no tools to assemble. The shed measures
2L ft, deep = 4 ft. high = 5 fi. wide. The shed is lockable, and it has prooves
molded into its walls that allow you to install plywooid shelves. You ean open the
shed from the top or front, 1t costs about $180 at home centers and nurseries,
For more information, write Rubbermaid SPL, 1147 Akron Rd., Wooster, OH

44691, or eall (S00) 347-3114.

] |

v

N
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No Sweat
Pruning
Mozt hand pruners
struggle with a stem
larger than 4 in. in di-
ameter, but this large anvil
pruner ¢uts stems up to % in. in
diameter without any hesitation, its
manufacturer says. The pruner's anvil
ie plastic to reduce the wear on the
hollow-ground blade, The anvil alse
haz a tooth—which grips the branch

-molded into its surface to prevent
the pruner from sliding back as you
eut. Also, the drop-nose design of this
tool allows you to approach a branch
for pruning without a cocked wrist,
The APT5 pruner costs about 510 at
hardware stores, home centers and
parden centers, Write Troue Temper
Hardware, 465 Railroad Ave., P.0O,
Box 8858, Camp Hill, PA 1T001.

Flexible

Teknor Apex feels confident envugh
in its Ultra Flexible parden hose that
it has given the product a lifetime
puarantes, The *-in.-dia. hose has
{-ply reinforced construetion and
henvy-daty fittings on both ends. Its
manufueturer elaims it coils and un-
coils easily in high temperatures and
remains flexible even in cold weather,
A T:-I'I.-lllrlf_“ hose eosts about 818 at
hardware stores and home centers.
For more information, write Teknor
Apex Co,, 505 Central Ave., Paw-
tucket, R1 (2861,

Lawn Lunch

It may not sound appetizing to you,
but vour lawn might ask for extra
helpings of Earthgro's Lawn Food.
It's u blend of water-soluble mitrogen,
insoluble eomposted plant materials
ind manure (but no synthetie fertiliz-
er or composted sewage sludge). The
product supplies compost, iImproves
soil structure and is rich in miero-
organisms, the company sayvs. A 20-
pound bag costs about 310, and a
d0=pound bag costs 518, It's sold at
hardware stores, home centers and
garden centers, For more infor-
mation, write Earthgro, Route 207,
Lebanon, CT 062459,

=1

POPULAR MECHANICS ® MARCH [994




Rugged As They Come

These gloves were developed for han-
dling rough wood in the Jumber mills

of the Pacifiec North-

west, The palm, P
thumb and forefin- 7
ger are protected ~wm,

by two layers of split
leather, and an extra
pieee of leather extends
from the palm to the cuff for
added protection, The safety cufl is a
fiber-reinforeced cotton drill. The
Woodhandler's Black Mule gloves
come in large and extra-large
sizes, and cost from $12 to $16.
They are sold at hardware stores.
Write Welle Lamont, 6640 W,
Touhy Ave, Niles, IL 60714.

Power Si'lnvel

If you really put a shovel to the

test, consider the Powerflex. Its

handle is an ash lamination
& wrapped with fiberglass eloth,
4 polyester resin and moldable plas-
tic sheet. As if this weren't enough,
the handle is secured to a heavy-
gauge earbon-steel blade with two
Yi-in.-dia, rivets driven through an
11-in.-long socket. How much ean
| it take? Union says the shovel han-
dle has a 265-pound dynamic load
limit. Depending on model,
prices range from $25 to $30
at hardware stores and home
centers. Write Union Tools,
C——-F 500 Dublin Ave., P.0. Bax 1940,
* Columbus, OH 43216,

Punch Some
Holes

Aerating your lawn is a good idea, and
if vou own a small tractor, it pets even
hetter, as this aerator illustrates. The

rates to compensate for its turning
radius. It aerates down to 2% in., and
costs about $200 at outdoor power
equipment dealers and home centers.
A 45-in. model eosts about $500, For
more information, write Feldmann
Engineering & Manulacturing Co.
Inc., 520 Forest Ave., P.0. Box 908,
Sheboygan Falls, W1 53085,
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Cut And Spread

Why make two trips when one will
do the job? That's a good question,
and one that Toro addresses with its
Mow & Feed fertilizer and lawn-
treatment attachment. The device
just slides onto all Toro and Lawn-
Boy mulching mowers, both self-
propelled and push models, and it
weighs less than 10 pounds. It uses
the turning action from the rear
wheels to distribute fertilizer, lime or
top-dressing from the plastic hopper.
Like other spreaders, you can adjust
its flow rate depending on the product
you are using at the time. It costs
about 350 at home centers and Toro
dealers, Write The Toro Co,, Attn:
Mow & Feed, 8111 Lyndale Ave. 5.,
Minneapolis, MN 55420,

‘r-' . : {
Cart Blanche
According to Ames, using the Easy
Holler lawn cart requires half the
effort needed to move the same load
in a wheelbarrow, The eart's wheels
are under the tray instead of in front
of it, and, because its handle is 30 in.
high, you don't have to stoop to kit it.
In fact, the handle is designed so vou

ean move the eart with one hand.
The cart is molded from high-
about £50 at hardware stores
and garden centers. |
(right) is called a flower "% 6
pruner, but it's strong -
tough materials like thick eardboard.
It has serrated stainless-steel blades,
and lawn and garden centers.

Write Ames Lawn & Garden Tools,

density polvethylene, and costs

This pocket-size tool
enough to cut Y-in.-dia. twigs and other
and costs about $7 at hardware stores
P.0. Box 1774, Parkersburg, WV 26101.

Tough Seed

.

EcoSystems grass seeds were developed to be
not only rugged but also to need less fertilizer,
water and mowing. The Summer Stress seed
mixture iz heat- and drought-tolerant and needs
less fertilizer than Kentucky Bluegrass (bottom
right). The Ecology seed mixture was designed
to produce an attractive turf on as few as two
cuttings a year, a handy feature for vacation
| homes (below). The Wildflower

EcologyGrassSeed
Mixture~

e T T

Y F e e
Nim b Hay

y Meadow Mixture uses hard fes-
cue seeds and Pinto Wildflower
geeds (left), It comes in several
types to suit regional climates.
Prices range from about $48
for a 20-pound bag of the Sum-
+ mer Stress seed to about $70
4 for a 20-pound bag of the Ecology seed and £20 for a 6-ounce
! W85 bag of the Wildflower Meadow Mixture. They are sold at

s At P { lawn and garden centers. Write Lofts Seed Ine., Chimney
e ke g | Rock Rd., P.0. Box 146, Bound Brook, N.J 08805,
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drastic measures, but that doesn't
mean you have to resort to highly

a fine mist of pyrethrum and water.
Pyrethrum is a centuries-old—but
highly effective—insecticide made
from erushed chrysanthemum flow-
ers. It is effective on a range of in-
gects, and it is far leas toxie than many

motor that runs off a 2-wire extension
cord and sprays a mist from 12 to 20
ft. It costs about $680 at hardware
gtores and home centers, Write
Flowtron Outdoor Products, 2 Main
Bt., Melrose, MA D2176.

A severe insect problem might call for [

toxic chemieals. This fogger sprays |

synthetic pesticides. The fogger is 8 .
powered by a :Inuhle-imulated d-amp |

JOURNAL

Once Is Enough

If you like to keep your lawn
and garden chores short
and sweel, then maybe this
new line of fertilizers is
for vou, You make just a
single a!::plmul;lun of Once
time-release fertilizer—
there are no separate applications for spring, summer and fall. You don't need
to mix the fertilizers with water, you simply apply them. The fertilizers are
available in a variety of formulations for vegetables and bedding plants, roses,
trees and shrubs, and lawns. They're sold at home centers and garden centers,
and ench costs about $8.60 in the b-pound box size. For more information, write
Grace Sierra, PO, Box 4003, 1001 Yozemite Dr,, Milpitas, CA 95035,

Heavy Metal

If durability and longevity are your
eriteria for a yard produet, and you're
i tired of lightweight plastic sprinklers,
consider these all-metal lawn sprin-
klers reintroduced from Melnor. The
sprinklers have features like brass
eouplings, gold anodized spray tubes
o or solid brass spray arms, and alu-
minum runners. They are guaranteed
for as long a8 you own your home,
Prices range from about $32 for a
100-ft.-dia. pulsating sprinkler to $38
for an oscillating sprinkler that wa-
ters a 46-ft.-wide x 70-ft.-long swath.

-ﬁﬂn—

A Slice Of Lime

You might be more likely to apply
lime or gypsum to your lawn if the job
is not a dusty nuisanee. These two pel-
letized products are designed to make

One Size Fits All

Don't throw out a perfectly good
shovel just because you break its
handle. Instead, you might consider
these universal replacement handles
to pet vour shovel back in service.
The handles consist of an industrial-
strength polypropylene adapter se-
cured to an ash handle. There are two
different handle configurations to
choose from: a 48-in. straight handle
and a 30-in, D-grip. Both cost about
$9 at hardware stores and farm-
supply stores. For more information,
write The IXL Group, P.0O. Box 148,
Bernie, MO 63822,

the job more precise and more pleas-
ant. The limestone pellets add ealeium,
and are available in three types: for
low magnesium soils, high magnesium
soils and normal soil. The gypsum pel-
lets add ealeium and sulfur, and act as
a soil conditioner to make fertilizer
more available to plant roots, The
gvpsum pellets are sold in 50-pound
bagsz, and the limestone pellets are
gold in 40-pound bags, Both products
cost about §7 at garden centers. Write
Ampel Corp., P.0O, Box 3628, Des
Moines, 1A 50322,

The sprinklers are sold at hardware
stores and garden centers. For more
information, write Melnor, 1 Carol
Place, Moonachie, N.J 07074, or call
{H(M0) 526-46351.

‘Tank Up

Gilmour has improved its tank sprayers by in¢reasing the diameter of the mouth
and adding a second carrying handle. The company added a elip to the locking
D-handle on the cap, so you can clip the spray wand in an easy-to-reach loca-
tion. A variation on these tanks is the 1'#-gallon Easy Reach Spray Doc with
a I:elez-.m;nng wand that extends from 16 in. to 30 in. The sprayers come in 1%4-,
2% and 3Ye-gallon
sizes (about $37, 845
and §50). The Easy
Reach costs about
245, All are sold at
hardware stores and
garden centers. Write
Gilmour, 332 W,
Broadway, Suite
B15, Louisville, KY
40202, ™

a4
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WE REINVENTED
EVERYTHING
BuT THE WHEEL.

INTRODUCING THE ALL-NEW SERIES 2000 TRACTORS.

Some designs are so inspired, they just can't be improved. Like the revolutionary Series
2000 Tractors from Cub Cadet. This new generation of tractors is so advanced, no other
tractor line can compete with its features and prices. You'll find a solid steel

shaft at the heart of all seven Series 2000 Tractors. That means longer life

and less ' maintenance than any belt-drive tractor. To give you

more comfortable control of these powerful machines, we equipped them
with Cub's exclusive AutoGear”and AutoHydro™ transmission systems.
And we've brought versatility and ease of use together with Quick \
Frame Attach systems for front and rear attachments — even for
mowing decks. And while we left The Wheel alone, we actually did redesign the steering wheel
and the tires. The result is a tractor line designed and built for the future, starting at just $2099.

See your Cub Cadet dealer and take one for a spin.

Power Eguipmant

i

P.0). Box 368023 » Cleveland, Ohic 44136 » [216) 2734550

HomMmE MECHANIX MAGAZINE 1994 BEST VALUE TRACTOR —SERIES 2000, MoODEL 2160




TECHNOLOGY UPDATE

900 MHz breakthrough!

New technology launches
wireless speaker revolution. ..

Recoton develops breakthrough technology which transmits
stereo sound through walls, ceilings and floors up to 150 feet.

By Cluarles Anton

I f vou had to name just

one new product “the

maost innovative of the
yvear,” what would you
choose? Well, at the recent Ierterml o]
Corrsimer Electromics Shooo, aritics gave Recobon's
new wireless stereo speaker system the Design

Crisp sound throuwghout your
home. Just imagine being able to
listen to your stereo, TV, VCR or CD
player in any room of your home with-
oul having to run miles of speaker wire.
Plus, you'll never have to worry about range
because the new 500 MHz technology allows
stereo signals to travel

il Emgreteering Awstrd
for being the “most in-

over distances of 150 feet

novative and outstand-
ing new product.”
Recoton was able to
introduce this whole
new  generation of
powerful wireless
speakers due to the ad-
vent of 00 MHz tech-
nology. This newly
approved breakthrough
enables Recoton's wire-
bemss speabkers o rival the
sound of expensive
wired speakens,
Recently approved
technology. In June
of 1989, the Federal
Communications Con-
mission allocated a
hand of radio frequen-
cies stretching from %12
ter 928 MHz for wireless,
in-home product ap-
plications. Recobon, one

150 foot range through walls!

RAacolon gives you the freedom o lis-
1en o music whengver you want. Your
musie i o longer limibed 1o ha monm your
sheren & in. Wish he wirsless
you can listen o your TV, sterea or CD
player whila you move frealy belwean
foarmE, moesdciss of do ofher activilies, And
uniike infrared headphones, you don'T have
o @ in & line-ol-sight with the transmii-
tar, gving you @ full 150 lool range.

The headphones and spaakers have
their own buill-in recesver, 50 No wires are
neaded betwoen you and your storee. One
tmnamifies operales an unlimibed number
of speakers and headphones.

e
2 oo

J ~ -
- n#mh

»

Revufon's frimssriier sevil s Birosygl oufls
tin nifrrkess spealiers ooer a 3NN aquare fuof

or more through walls,
ceilings and fAoors with-
out losing sound quality

One transmitter, un-
limited receivers. The
powerful transmitter
plugs into a headphone,
audio-oul or mpe-out jack
on your stereo or TV com-
ponent, transmitting mu-
sic wirelessly to your
speakers or headphones.
The speakers plug into an
outlet. The one transmit-
ter can broadcast to an un-
limited number of stereo
speakers and headphones
And since each speaker
contains its own built in
receiver famplifier, there
Are no wires running from
the steren to the speakers.
Full dynamic range.
The speaker, mounted in

of the world’s lead ing wireless speaker man-
ufacturers, ook advantage of the FCC ruling
by creating and introducing a new speaker
system that utilizes the recently approved fre-
quency band to transmit clearer, stronger
stereo signals throughout your home.

a bookshelf-sized acoustically constructed cab-
inet, provides a two-way bass reflex design
for individual bass boost control. Full dynamic
range 15 achieved by the use of a 2" tweeter
and 4" woofer. Plus, automatic digital lock-in

AWARD WINNING WIRELESS SPFEAKER

a bwiti-a

wr il

Tumed ports Don't take our word for it Try i youwsall

3= famrler Wa're 5o sure you'll kve the new awird-winning

Fecoton wieless speaker sysiem thal we ofler

e 4" e you Hia Dare to Compans Speasker Challenge.
’ Compare Asccion’s rich sound quality & that of
Tl 1, riphe any $200 wired apeaker. if you're nol compleely

(=R

it

convinosd ha (hese wirsless spankers affer the

distplilier — I""_I‘.Illrlrlll::;l-l ::.U s oulstanding
Sigrmali g soaired quality a3 wined
ket wap g Sz FHe Fwe B5% spankers, simply reium
Framsrmibivd Sigraf-n-none mike 80 0B fham withén B0 days for
o v o 1N Ehmunnl S i a full *“Mo Duestions

feitd oy

T pary b in adesigm
Tl st oo BAES armpes
Frogurrsy Respurrss

£0 Hr-15 KHz

Asked” rafund

Revoting s |':||.~|_..'rl it
Ergrtiperring Acvared

Bremkthrough wireless speaker design
Blmkets waner hare with inusic

tuning guarantees optimum reception and
eliminates drift. The new lechnology provides
static-free, interference-free sound in virtual-
Iy any environment. These speakers are also
sell-amplified; they can’t be blown out no mat-
ter what your steren’s waktage.

Stereo or hi-fi, you decide. These speak-
ers have the option of either stereo or hi-f
sound. You can use two E\pl."nll'ffr.‘\. one sel on
right channel and the other on left, for full
steren separation, Or, if you just want an ex-
tra speaker in another room, set it on mono and
listen to both channels
on one speaker, Mono
combines both left and
right channels for hi-f
sound. This option lets
you pul a pair of speak-
ers in the den and get
full steren separation or
put one speaker in the
kitchen and get com-
plete hi-fi sound.
Factory direct savings. Chur commitment
to quality and factory direct pricing allows us
to sell more wireless speakers than anyone!
For this reason, you can get these speakers far
below retail with our 90 day " Dare fo Compare”
momey-back guarantee and full one year man-
ulacturers warranty. For a limited time, the
Recoton transmitter is only $649. [t will operate
an unlimited number of wireless speakers
priced at $49 and wireless head phones at 55
each. Your order will be processed in 72 hours
and shipped UPS.

Recoton Transmitter (you must have a transmitier
o operate spaakers and headphorssi........... 569 $4 SAH
Wiraless products compatitle wih tha Recoion ransmitior
Recoton Wireless Speaker......... 589 56 544
Recoton Wireless Headphones..... 559 54 Six

Please mention promotional code 161-P01 100

These wreless sferen
hendphones Tapy
.!'.'Illlr'n'l'l [ g = ais &)

For fastest sarvice call ioll-free 24 hours a day

800-992-2966

Tiv eerader b mail s=ened chiesck or moniey order for the wotal
amwunt mcloding S&H (VA nesidents add 4.5% sales tax)
O charge it o voar crecie card by enclosing vimer acoound
number and expiration date Serd b

2820 Waterford Lake Drive Sulte 106
Midlothlan, Virginla 23113
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Homeowners Clinic

BY NORMAN BECKER, PE., Contributing Editor

Low Well Yield
We bought some land and had a well
drilled on it. Good water was found
at 130 ft. deep, but the flow rate from
the 4-in.-dia. well is only 1'% gallons
per minute. Are there methods that
eould be used that would allow us to
use this well if we build a home on this
property? RALPH BEATTIE
EAST CHINA, MI

It is feasible to use a well with a
yield of 1'% gallons per minute to
supply the water requirements for a
house. A flow rate of 1'% gallons per
minute (gpm) produces more than
2000 gallons of water per day. This
quantity of water is more than ad-
equate for most residences,

In order to supply a sufficient
quantity of water to satisfy most
simultaneous demands, you will
need a flow rate of at least 8 gpm.
However, a higher rate may be

needed depending on the number of
fixtures in the house.

A high flow rate (at least 8 gpm)
can be accomplished by pumping the
well water into a storage tank that is
open to the atmosphere and then
pumping water from the tank into
the house al a greater flow rate, This
type of installation iz not uncommaon
and is quite effective.

A typical installation consists of a
S00-gallon storage tank that is
equipped with tiwo sensors—one for
high water, which shuts the well
pumps, and one for low water,
which starts the well pump. The
high-water sensor can be set at 450
gallons, and the low-water sensor set
at 300 gallons. A larger tank may be
needed if you have a large family,

In order to get the water from the
storage tank into the house, you will
need a booster pump and a bladder-
type pressure tank. The cost for this

HER TLIRE
TO ATMISPHERE|

A well that produces.
rate of gallons p

can st supply ad
water for 2 hame
used With 3 stora
Water 15 pumped

— —

type of installation depends on the
location. However, in the New York
suburbs it costs about $1500 to
$2000. Most well pump contractors
and many plumbing contractors can
install this type of system.

Are Gutters Necessary?
Are rain gutters absolutely necessary
for a home? What happens if vou don’t
install them? Are there audvantages
over having them to not having them?
JoJ. MACREAY
CHARLOTTE, NC

Gutters and their associated down-
spouts (also called leaders) are in-
stalled on a structure to control and
direct rain runoff from the roof. The
absence of gutters might result in
water seepage into the basement or
crawlspace, rotting sections af wood
trim, damage to foundation plani-
ings and the erosion of topsoil adja-
cent to the house. Whether they are
masonry constructed or have long
overhanging eaves, most houses that
are not in the Snow Belt would ben-
efit from gutters. In the Snow Belt,
gutters are considered a nuisance
and require lots of maintenance.
Often snow and ice will tear them
from their supports.

Fauilty Light Fixture

We recently moved into an apartment
building and T think our medicine
cabinet in the bathroom is wired
wrong. If vou turn on the switeh, both
fluorescent tubes on the sides of the
medicine cabinets will light up. When
the switeh is turned off, both lights
glow in the dark. I suspect the switch
is wired to the neutral and not the hot
wire. What do you think?

THOMAS MILLER

WASHINGTON, PA

It 15 possible that the switch is wired
to the neutral wire, but that alone
would not cause the problem. Some-
how there is a slight leakage of cur-
rent to ground that is closing a path
for the electrical circuit. This could
be caused by deteriorated insulation
around the conductor in the june-
tion box or fixture, or even a faulty
swilch,

Of course, the switch should al-
ways be on the hot wire side of the
circuit, If the switch is not faufty, it
will apen the circuit so that no cur-
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rent flows. When the switch is on the
circuit's neutral line, even when it
opens the circuit, the fixture will be
“hot.” If there are stray leakage cur-
rents to ground, it would cause the

JOURNAL

Leveling A Fridge

sons to keep your refrigerator level. .
Mot only does it run more efficiently |

@ There are a couple of good rea- |

lights to glow.

More On

Roof-Shingle Moss

We have a problem with moss grow-
ing on our roof shingles. The moss is
growing mainly on the north and east

when it's level, but some models
also have a condensation pan that can overflow if the unit is not level.

Most models have screw-type leveling legs at each comer. The remaining
units feature a roller at each corner, with the front two being adjustable.
These rollers are located behind the base grille and are adjusted with a
socket wrench or a screwdriver. Turn the adjustment screw clockwise to
raise the appliance and counterclockwise 1o lower it. The adjustable feat, on

siddes, which are shaded most of the
day., We will be building a new home
in a wooded (and shaded) area in the
game community and would like to
prevent this problem on our new
home, JAMES JOYCE

SHADY SIDE, MD

ADJUSTABLE
ROLLER

Inquiries regarding roof moss are
among the most common that we
receive here. In discussing this in
past Homeowners Clinics, we have
recommended stretching bare copper
wire horizontally about every & ft.
across the roof, However, we've re-
cently learned of a product that ap-
pears to be easier to install and more
effective. And, as an added bonus, it
can be used on new or old roofs,

the other hand, need an
open-end or adjustable
wranch.

To make necessary
adjustments, place a
level on top of the refrig-
erator and check it from
side to side, and adjust it
as needed. Mext, check
for level from front to
back. If the refrigerator
doors do not swing shut
by themselves with the
appliance level from front
to back, you may need to
adjust the cabinet slightly
higher in the front.

—Steve Toth

ADULISTMENT
SCREWS

SCREMETYPE
LEVELING LEG

NordicTrack Builds Bikes For The Way You Live!

Bikes that deliver fitness, comfort and safety!

Excellent Aerobic Exercise: Thise oycles are designed w be more comforzble tan ordineary bikes,
s0 vou'll be sible o ride longer 1o masdmize the acrobic and candioviscular benefits.

NordicBike" Exercisers — ForeRunner™ Cycle —
“They're so comfortable to - “No one has ever seen any-
ride that we're able to take  thing like my ForeRunner,
longer rides than we and I've never ridden any
ever expected!

thing that was so much fun!”

NordicTrack's 3-Point Satisfaction Program:
W olfer customer service that mosi bike shops can't beat!

1. 30-Day Test Ride
2. Two-Year Limited Warranty
3. Toll-Free Customer Service HOTLINE
Best of all, they have the quality you expect from NordicTrack!

Good Life I11™ Bike -
“1 feel very sale on my Good
Life 111. It'sso stable that |
feel confident even when |
carry 4 full load of groceries.”

Good Life" Bike -
"Imagine me biking again..
I'm having the time

of my life!’

| d Please send mie o FREF brochare ' Alvo a FREE VHS videolafe

ad
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The product, Z Stop, is a coil of
zine sheet 2% in, wide x 50 fi. long.
You fasten it to the roof on both sides
of the ridge cap. A coil costs about
$30. Each coil comes with sufficient
zine-coated, rubber-gasketed roofing
nails to apply it to the roof. An aver-
age roof reguires about three coils. It
can be used on a wood or composi-
tion roof shingle. However, it is not
well sutted for tiled roofs, because
their shape does not allow rain wa-
ter to flow continuously from the
ridge cap all the way down the roof.

For more information, contact 2
Stop, Wespac Enterprises Inc., P.O.
Box 46337, Seattle, WA 98146. ™™

Free Info
Fasten ing to stone, concrete, con-
crete block, brick and drywall can
be tricky, but the Rawl 4TM is an
| industrial-quality handbook that
can help you do the_ job right.

It’s 135 pages of the most thor-
ough information we have seen on
this subject. Of course, the Rawlplug
company ig pitching its products
here, but at least it does o good job,
Each of the company’s fasteners is
illustrated with clear drawings that
show how the fastener is installed.
Also listed is the fastener’'s length
and the diameter of the drill bit
needed fo install it.

There’s other information here,
on corrosion and load [imits, for in-
stance, much of it industrial in na-
ture. But if you pay close aftention
you'll see how this applies to fasten-
ing around the house.

Rawl anchors and fasteners are
sold at hardware stores, home centers
and industrial supply houses. To get
a handbook, write Rawl Inguiry
Handling Center, P.O. Box 8116,
Trenton, NJ 08650-8116. —R.B.
DO YOU HAVE A HOME-MAINTENANCE

OR REPAIR PROBLEM?

fuat sk Norman about i, Send your question fo
Homeowners Clinic, Popular Mechanics, 224
West 57th St., New York, NY 10015, While fettars
oannol be answered individually, nproblemas of gen-

erad interesd will be discussed in the column

HOMESSHOP mmm

JOURNAL

[ ulﬂ U;n}/;)h ' E)I_BE) 2 Q0 Wear Layer

#® Picture this, you're shopping for
vinyl flooring and the store manager
| hits you with the term “wear layer”
and your eyes glaze over immediate-
ly. As the name implies, it's the top
surface on a vinyl floor. It varies in
thickness, often from .005 to .002 in.,
and it's made of clear vinyl or ure-

B TRIPLE BRIGHT RUGGED
CHROME HOUSING

B CONTOURED
COMFORTABLE

DESIGN m POSITIVE EASY
TO USE THUMB LOCK

B EASY TO READ

DUAL MARKINGS

FOR LOCATING

STUDS B PRO-TECH

FINISHED
BLADE

presents...

IHE

ANTIFCORROSION & W~
. . ’

thane, the latter being more wear re-
sistant and more expeansive. It starts
out as a liquid and is baked onto the
sheet of flooring. I's one of several
characteristics that influence a vinyl
floor's cost. The thicker the wear
layer, generally, the more expensive
the floor. —Hoy Berendsohn

m TEMPERED

STEEL BLADE
REMAINS RIGID FOR
APPROXIMATELY 7 FEET
® TRIPLE REINFORCED
NON-SLIP END HOOK

" m CALIBRATED

FOR TRUE ZERO

m HEAT TREATED

HIGH CARBON STEEL
RETURN SPRING GIVES

- LONGER
LIFE

RUGGED ™
HEAVY DUTTYS
PROFESSION AL
' RULES! =
[ AVAILABLE INsizesoFr

[12]16[ 25'] 30| 504057

AND A MUST SEE 25° NEON GREEN

Tl RITE
STEEL FLLF AVALLARE N
§O¢ AR 100 UTES
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stores everywhere.

ARROW FASTENER COMPANY, INC, 271 MAYHILL STREET, SADDLE BROO, NEW JERSEY 07662
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Makin
Cabinets:
Part 2

Second in a 2-part
series on modern
cabinetmaking—
frameless construction.
BY NEAL BARRETT

PM lllustrations by
George Retseck

® Making your own cabinets can be a
great way to save money. But the real
advantage lies in their custom con-
struetion. You ean make kitehen cabi-
nets that precisely fit your particular
space and storage requirements, or
construet a wall unit that's unlike any-
thing vou might buy off the shell. For
the design conscious, custom con-
struction offers complete freedom in
terms of style and appearance.

Last month, we showed you how to
combine the traditional face-frame
and panel-door look with modern
techniques and materials. However,
for the ultimate in contemporary
styling, you want to take full advan-
tage of modern manufactured panels
and hardware. The result is frameless
cabinet eonstruetion.

Frameless cabinets have several
advantages over traditional face-
frame designs, Firat, because these
cabinets don't have a face frame,
they're quicker to build and material
costs go down. Second, by using
European-style hinges, the entire
cabinet area becomes accessible and
hinge mounting is simplified. Finally,
this type of cabinet allows for a wide
variety of 2tylez and materialz. You
can combine it with an updated frame-
and-panel door degign or use sleek
plastic laminate for elean, easy-to-
maintain surfaces,

To provide just one example of how
thiz type of construction can be used,
we chose to build our cabinets of %-in.
flakeboard that comes coverad on one
side—our interior surface—with
white melamine plastic. The eabinet
backs are '4-in. melamine on flake-
board. After assembly, we coverad all
exterior surfaces and edges with
white plastic laminate. Keep in mind

that, like all veneered projects, both
sides of a panel must be covered to
prevent the panel from warping.,

When it comes to assembling man-
ufaetured panels, a plate joiner is the
obvious first choice. Not only is it fast,
but finished stock sizez are easy to
caleulate because all parts simply butt
together. You can also use dado eon-
struction, modifying your stock sizes
to accommodate the dado depths,

Our drawing (see page 95) high-
lights the elements of a typical lower
eabinet. For upper cabinets, eliminate
the drawer components and toeboards
and substitute a recessed top for the
eleats that secure the countertop.

Before buying any material, com-
plete a simple shop drawing of each
cabinet you intend to build. From
these drawings, determine the fin-
ished dimensions of all case parts.
Then, make a cutting list.

Case construction

Bepin by using a cirealar saw and an
edge guide to eat all parts slightly
oversgize (Fig. 1), Cut the pieces to fin-
ished size on your table saw. Use a
sharp, carbide-tipped blade designed
for cutting plastic laminate to prevent
tearout. Then, hold mating pieces to-
gether and mark the locations of all
Joining plate slots in case sides, bot-
toms, tops or top cleats and drawer
divider rails,

To locate the plate slots for the
base eabinet horizontal divider, use a
spacer strip clamped to the work at
the correct position (Fig. 2). The most
aceurate way to position the remain-
ing plate slots is to rest both the work
and the joiner on a clean, flat surface,
Position the top and bottom slots in
each side panel by placing both the
edge of the stock and the joiner base
on a flat surface (Fig. 3). Then, cut the
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Send now for your free oppor  kit;
get “hands on"” training in one of seven

profitable fields!
Learn to Earn!

The Federal Government
projects the service sector of
the ecomomy will show
tremendous growth over the
next several decades. You can
et your share of the profies
when you become a “pra” in
one of 7 high income profes-
sions. Professions that could
easily earn vou $18 to $30
per hour. Foley-Belsaw's
LNGUE Tralning programs can
make those dreams come true.
The key o your success Lies in
providing a service that is in
grear demand. Foley-Belsaw
training programs tocus on
seven fiekls where the demand
15 growing and will continue
to grow through the twenty-
first century! And with Foley-
Belsaw's unique approach, you
min skills quickly in your
spare time ar home; you can
even earn cash while you
learn. There's no “classroom
pressure” . . . no fierce competi-
HION' . . you set your own pace,
your own study style. Foley-
Belsaw also provides “extras”
other courses Jon'r offer: a
100% money-back guarantee;
along with all the professional
tools and equipment you need.

LY IR 1 RSTTrT

Do e

-

Locksmithing.
ol __:_'_' As millions of
© Americans demand
greater protection, this
becomes a high demand
field. We provide the
training 1o make you a
professional locksmith who
commands $23 per hour.
<, Professional Saw
" &Tool Sharpening.
~ Imagine a business
where 9 cents out of
every dollar you take in is
cash profit! You'll eam $18
ta $25 per hour running
machines that do the work
for you.

" Repalr, The VCR
has become a basic part of
nearly every American
houshold. You can make
up to 350 per hour in this
fast growing field.

Upholstery. A

furniture prices rise

and quality notice-
ably decreases, it makes
good sense to pursue a
career in upholstery, You'll
learmn to make big profits in
both commercial and
consumer markets.

Small Engine
Service & Repair.
There are more than

63 million small engines in
use today (a number grow-
ing at a rate of 1,000 cach
month). You can make $45
in just 1/2 hour for a
simple tune-up, and even
more for many of the
simple repairs you'll leamn
on everything from snow
blowers to bass boats.

CALL TOLL FREE

Professional

Woodworking.

Build over $3,000
worth of valuable furniture
while you leam! You'll
start the Foley-Belsaw
course with the simplest of
projects then move on to
creating heirloom-guality
furniture! You'll save thou-
sands on your own home
repairs alone.

Computer Repair,

Maintenance &

Upgrade. There’s no

doubt about it, the com-
puterization of America is
taking place! Ger a jump
on a high paying occupa-
tion or business of your
own in a field with an
unlimited future,

800-487-2100

l-'l.'IH FREE INFORMATION PACKET!

2 Uphaolstery, Dept. 80941

HANE

WHPLH'EW HEI-'HH I'H.'S COUFON TO:
Furley-Belsaw Inaritute, 6301 Equirable Rood, Kansw Ciry, MO 64120
{Please chech omby cne of the fllinmg . b

O Locksmithing, Dept. 12444

) Saw & Tool Sharpening, Dept. 21321
O VCR Repair, Dept. 62135

) Small Engine Repair, Dept. 52367
2 Woodworking, Depe. 43276
2 Computer Repair, Dept. 64041

Since 1926
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1 Start by cutting all stock slightly oversize
in width and length with a circular saw
and guide. Cut to exact size on a table saw.

2 Cut plate jaints in cabinet sides for join-
Ing panels. Position divider slots with

guide strip clamped to work.

2.1

lmmmmmmﬂm
Joiner on a flat surface to position siots for
Jjoining top and bottom panels to sides.

4 To position slots in edges of bottom
panel for joining bottom to sides, lay out-
side face of bottom panel on a flat surface.

5 Bore pllot holes for drawing joints tight
with screws. Then, countersink an outside

face so screwheads lle flush with surface,

N>

T Drive 2-in. No. B fh screws to draw joints

together. Screws replace awioward clamps
and will be covered with laminate later.

mating slots in the top and bottom
panels with the outer face of each
piece and the joiner on the flat surface
(Fig. 4).

To engure that the adjustable
shelves lie flat, use a template to drill
the two rows of shelf pinholes in each
cabinet side, Clamp the template in
place for each row, and use a depth
gtop on the drill bit to ensure accurate
hole depth.

Since the exterior finished surfaces
will be covered with plastic laminate,
we nged serews along with the joining
plates for case assembly. This method
eliminates the need for clamping and
speeds the work. After the joining
plate slots are cut, bore pilot holes for

8 Glue a softwood scribing strip to top
front edge of upper cabinet. At Installa-
tion, trim strip to match case to ceiling.

the serews (Fig. 5). Then, countersink
the holes so the screwheads will be
flush with the panel surfaces.

If you're using a material that will
not be covered, such as hardwood-
veneer plywood, elamp the cases to-
gether instead of using serews. (In
this case, edgeband the front edges of
all plywood parts before agzembly.)
You ean use gerews instead of clamps
on any panels that will be hidden by
an adjacent cabinet or wall.

Assemble each case by first joining
the sides, top and bottom, along with
the divider if the case is a base cabi-
net. Apply glue to plate slots, insert
the plates and join the panels (Fig. 6).
Then, serew them together with 2-in.

& Apply glue to plate slots for joining top,
bottom, divider and sides. Then, insert
Jolning plates and assemble.

9 Secure back panel to the side, top and
bottom subassembly with 1'%-in. No. 8
screws driven into countersunk pilot holes.

No. 8 fh serews (Fig, 7). Immediately

after assembly, check to see if the

case is square by measuring the di-

agonals and adjusting if necessary.
n, let the glue dry.

For an upper, wall-mounted cabi-
net, glue a %-in-thick softwood strip
to the top edge so the case can be fit
accurately to an uneven soffit or ceil-
ing (Fig. 8). When mounting the fin-
ished upper cabinet, hold the unit in
place while seribing the exact ceiling
contour on the softwood strip. Then,
uge a sabre saw to trim to the line for
a perfect fit.

Finally, install the case back with
1%-in. No. 8 fh screws driven into
countersunk pilot holes (Fig. 9).
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10 After cutting laminate oversize, apply
contact cement and let dry. Then, position
laminate and roll with a rubber rolier.

11 Use a brush to apply two coats of con-
tact cement to the edges. Then, coat 1-in.
strips, let cement dry and Install on edges.

12 Trim laminate strips flush with a router
or laminate trimmer and flush trimming bit.
Keep router base flat on edges.

Adding plastic laminate

To apply plastie laminate, you need a
router, a flugh trimming bit and a
beveling bit. You also need a file for
smoothing the laminate edges, con-
tact cement, a few disposable brushes,
a eloth roller for applying a uniform
eoat of contact cement to broad sur-
faces and a rubber roller for pressing
down the laminate.

First, cut the laminate oversize for
each surface to be covered. Where
edges will be laminated, cut strips 1
in. wide and oversize in length.

For upper cabinets, start with the
case bottom. Use a cloth roller to
spread contact cement on both the
ciabinet and laminate. After the ce-

13 use a file to ensure that laminate
edges are flush with surfaces. Then, square
rounded inside corners left by router,

ment is dry, position the laminate and |
roll over it with a rubber roller to
ensure complete bonding (Fig. 10).
Then, trim the excess laminate with a
router and flush trimming bit.

Next, move to the vertical side pan-
el edges and shelf edges of upper and
lower cabinets, Use a po-sahle brush
to coat the edges and the laminate
strips (Fig. 11). After it's dry, apply
an additional coat to the panel edges
because of their porous nature, When
the second coat is dry, carefully posi-
tion the strip over the edge and roll
with the rubber roller. Cut the strips
for horizontal edges to exact length,
apply and trim flush with your router
{Fig. 12). Use a file to trim the round-

14 To ensure that broad surfaces are flat,
lightly sand with a beit sander. Apply con-
tact cement to panel and l[aminate,

15 When cement Is dry, lay dowels on
surface and position laminate. Press down
laminate as you remove each dowel. |
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Ultra Sharp

THE ULTIMATE
SHARPENINGSYSTEM

Introducing Uitra Sharp - the self- powered.
modular sharpening system for every home
hobbyist and handyman.

Just slide on a module. Then sharpen
knives, scissors, chisels, planes and drill bits -
quickly and easily.

The heart of the Ultra Sharp is the unigue
base station with a powerful motor and 134°
grinding wheel designed for constant hard use.,

Unigue top
e DO
with all sipes
af knife,

Latch action hobds

& KNIVES

B Sharpens
straight-edged
SCiSSOrs.
ISl‘larFEni
straight-edged
Se= o
—
FOR CHISELS
& PLANES

W Sharpens

" Ardpustabile
grinding angie from
20T,

Cumibale insulated
for safery

Ultra Sharp makes it easy to keep all your
hand tools in great condition. And remember,
sharp tools are safe tools.

Ultra Sharp s supplied ready-to-run with
powerful workstation, the three modules shown
and illustrated instruction manual. Available
from Home Centers and Department Stores.

CEHIE Uitra Sharp

splugs Inc., 780 Vassar Avenue,
L.llﬂ:wnnd NI, GB701. Phone: 908 - 901- 1400,
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NOW AVAILABLE !

Popular Mechanics
Editorial Indexes from 1976 to 1993
Are you searching for a particular Popular Mechanics
article? Lat our yearly indexes make it easier to find.
Every articke pubkshed in the magazine is referenced
here - automative, boating, electronics, home
improvemeant, outdoors, pholography, science
and more. Thousands of entries cross-referenced.
All years available from 1976 on. Price for each
index is $4.95, plus $1.95 for postage and handling,
per order. Order by year. Send your order fo:

Popular Mechanics

Reader Service Depanment

224 Wast 57th Strest

New York, NY 10019-3203

[Pisase make check or monry order payabie o Poputar Mochanics)
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The best way
to 2 man’s stomach...
) 3 i f.'-h' P

NordicTrack.

“The World's Best
Aerobic Exerciser’.”

A NordicTrack® total-body exerciser
is the best way 1o tackle that waistline, You
can burn more fat than with
exercise bikes, readmills or stairsteppers
{and bum up o 1,100 caloties per hour),

NordicTrack is the
exerciser you'll stay with.
Research shows that even after five
years, 7 out of 10 NordicTrack owners
still use their machines an average of
three times per week.
Plus, NordicTrack
_ strengthens
4 your heart,
sy tOnNEs your
muscles and
improves stamina,
Our exclusive
exerciser simulates
Il‘ cross-country skiimg —
which fitness experts
sy is the best
aerohic
exercise,

The peatenied Tywbeel and one-way
clutch mechanism gives yvou a workout that
won'T strain vour joints like running and
other high-impact workouts.

This is the way to
look as good as you feel.

NordicTrack can boost your productivity,
lower vour stress and help you lose weight,
You'll ook better, feel better — and carry
yourselt more confidently

A NordicTrack exerciser
provides a total-body workout.

Unlike most in-home exercisers, i
NordicTrack works and tones all the
major muscle groups, even your
abdominals. As little as 20 minutes a day,
three times a week is all it takes o ke
in that waistling

So what are you waiting for?
Call NordicTrack today.

“1-800-441-7891

ATHCA

FREE Video and Brochure

ar writer NondicTrck, Dept. 27504

It Pesivey Fool, Chaska, M 55318-2355

30-day in-bome triall | 37 rmd e s FREE brocimre
l Name
| st
Nordlc rack I‘-"" — Sune #ip
A CML Company ! }IE':I:I:'-L.:.hI II ik Ine., A& -ﬂ :..L_;.-n.l l‘ ﬁ‘ﬂ“’:‘
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16 After boring holes for cabinet leveler
bases, secure with screws from inside.
Then, cover screws with leveler caps.

17 Install levelers in leveler bases. Cabinet
levelers permit height adjustment at each
corner and eliminate shimming.

ed inside corners left by the router bit
(Fig. 13). To ensure good contact when
laminating broad surfaces, lightly belt
gand these surfaces to remove any
raized edge banding (Fig, 14).

Next, apply the laminate to case
sides. First apply the contact cement,
let dry and place dowels 8 to 10 in.
apart on the surface. Then, position
the laminate on the dowels (Fig. 15).
Beginning at one end, carefully re-
move each dowel to bring the lami-
nate into contact with the core. Use
the rubber roller over the entire sur-
face and trim flush,.

Use a bevel trimming bit in the
router to ease all laminate corners,
and use a file to dull sharp edges.

\Qg R

]

18 Use accessory clips to install toeboard
paneis to cabinet levelers. Screw clips to
mitered panels and snap panels in place.
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19 After assembling drawer bax with 1-in.
brads and glue, clamp drawer face in posi-
tion and attach with round head screws.

Z0 Next, attach the drawer slide hardware
to the Inside of the case side panels and to
the drawer sides with supplied screws.

i
=]
v Ry,

22 install the hinge base plates on the In-
side surface of a cabinet side to align prop-
erly with the holes bored in the doars.

Z3 Install the hinges, and adjust for proper
opération and fit. Then, install drawer and
door pulls to complete the cabinet.

Zvo-g
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FARTICLE BoARD

Pl TCHARCAL ART I FLAGENE THEIRPIOA

EUROPEAN FRAMELESS CABINET

FRAWER FIZONT, SI0E, BOTOM, BhCY CLEATS

BAo

LEVELER |

\ FECHT TOEBCARD
FLATIC LAMINATE [ TYPICALY

Z1 Use a drill press and a 35mm bit to
bore blind holes on the Inside of the door

for securing European-style hinges.

Toeboard, drawer and door
To eliminate the need for shimming
the cabinet at installation, we used
Blum ecabinet levelers in place of a
standard toeboard platform. These
cabinet levelers mount through the
bottom of the cabinet and allow up to
1% in. of height adjustment at each
corner. Accessory leveler caps are
available to cover the leveler serews
on the inside of the cabinet base. We
also used special clips to mount the
toeboards to the levelers. Simply
serew the clips to the back sides of the
boards and press in place. The level-
ers, caps and clips are available from
Woodland Specialties Ine., 1216 Canal
St., Syracuse, NY 13210,

Bore "e-in. pilot holes for mount-
ing the levelers through the case hot-
tom, and attach the leveler base
plates (Fig. 16). Install the levelers to
the base plates (Fig. 17), and slip on
ingide cover caps. After the cabinets
are installed, miter the toeboards, in-
stall the clips and place the toeboards
in position (Fig. 18).

Cut the drawer parts to exact size,
remembering to leave appropriate
clearance for the gide-mounted draw-
er tracks. Use a dado blade in the ta-
ble saw to cut the drawer joints, then
assemble the drawer box with 1-in.
brads and glue. Attach the drawer face
with 1-in. No. 8 rh screws (Fig. 19),
then mount drawer slides (Fig. 20),

European-style hinges require
blind 35mm mounting holes on the in-
side of the door face. The bit and the
hinges are available from The Wood-
workers' Store, 21801 Industrial
Blvd,, Rogers, MN 55374. First, bore
the mounting holes in the cabinet
doors (Fig. 21). Attach the hinges to
each door using %-in. No. 6 th screws.
Drill pilot holes, and mount the hinge
base plates to the cabinet sides (Fig.
22). Then install the doors on the cabi-
nets (Fig. 23). Drill pilot holes, and
mount the door and drawer pulls of
your choice, ™
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INTRODUCING MOTOR TREND'S

“TRUCK OF THE YEAR?

AT

To hear the editors of e
Trend talk about the new Dodge
Ram is to realize the rules have
changed. They proclaim the
: Ram to be "...a new standard
by which full-size pickups will be judged.” And

WITNM T

declared it “...a force with which to be
reckoned.” Our sentiments i:xa.l.'l|_1,'. gl
Topping oftf Ram’s strongest in-class
Magnum powertrain lineup is an available
v-10t engine that churns out 300 horsepower.
Ram makes a powertul
statement in h‘ul'ull‘q.'. L.
With a standard driver's
airbag and available four-
wheel anti-lock brakes.
There’s no rule saving
trucks have to nde like
trucks. That's why we gave
our new pickup a new frame
and improved suspension
travel, We just wouldn't hear of I'!'Iil]-ii.'l'lg a noisy

pickup, either. Fact is, we worked very hard 1o
make our new Ram a standard for quietness.
Sure, pickups have always been workhorses.

LS EE P 2

i

WiTh
PO WRERY
ENTTLARR
LERE TR

Bl el
; —l‘i;q' : .

Now they're a convenient place to conduct business.
With an available center console between the Front
seats. Behind the seats, there's plenty of room for an

INgenious nptinnul storage
system. And back in the bed,
:..fnu'” hind a set of tie
downs so well engineered.
they can support the
weight of the entire truck.

We've provided an extra measure of protec-
tion, too — using more exterior galvanized steel
.~ than any other full-size pickup on the road, and
~ making substannial use of anti-chip materials.

Ram also has more maximum payload than
other full-size pickups. Not to mention the
I:I.!l‘l"ir“.'L amount l}il‘I\'E‘]ghl 'il. L_url-iﬂ‘.'i...\'n'ith tht‘
editors of Motor Trend.

DODGE RAM

THE NEW DODGE

AT ISH B O THE CHEYST R E OO0 P AT
P till movy infovation, call J-B00ANENIEE. 1 Kow coslable for ke AR A
. g gt syt i il ol foar (el ertive ainkag. A




CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

A w:lqhty Problem
The owner's manual for my ear says [
ean pull a 1600-pound trailer, but only
have a maximum tongue weight of 250
pounds, What's the difference?
RON B.
(FROM THE PM COMPUTER
BULLETIN BOARD)

To find vour trailer's total weight,
you have to get weighed. Be sure
you've got all the gear you'll be tot-
ing along already on board—you'd
be surprised how big a difference a
load of groceries, a tankful of gas in
the boat or filling the water tanks in
an RV can make.

Many municipalities have certi-
fied scales, but I've found that many
fransit-mix cement operations will
let you weigh a trailer on their scales
for a few bucks if you make an ap-
pointment for a slow time of the day.
You need to unhook the trailer from
the car to do this, of course.

Say your trailer weighs exactly
1500 pounds. You want the tongue
to carry between 6% and 15% of
this weight. That's the tongue
weight—simply put the trailer's
tongue jack right on your bathroom
scale. (Be sure that the ground
where you have the trailer parked is
dead flat and level.)

In your case, shift the load inside
the trailer to achieve this. Ten per-
cendt, or 150 pounds, would be about
Fossably 47 singlehandedly from the

¥ L1t 8L v from
ground onto the hitch ball, but too
fittle tongue weight is just as bad as
too much. Get a helper with a strong
back or a jack for the tongue.

Those of you with a tratler heavier
than 3000 pounds might wonder
how to check the tongue weight
without a scale that reads more than
300 pounds. Get a thick, stout board
J ft. long or so and another board al-
maost exactly as thick as your bath-
room scale. Make three marks on the
first board exactly 1 ft. apart. Lay
this board on the scale and the
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right-thickness board, with two
preces of round pipe or doweling di-
rectly under the two outer marks.
Drop the tongue of the trailer on the
center mark. You can now double
the scale's reading to know the trail-
er's true tongue weight.

Got a really big trailer? Put the
scale exactly 2 ft. from the trailer
Jack, leave the other pipe still 1 fi.
away and triple the reading.

Needless to say, you need a tow
vehicle rated for commensurately
higher weiﬁhm. both overall and
fongue weight.

All Charged Up
Can charging a battery without re-
moving the cables to the alternator or
other in-vehicle components cause
tamage? R.J. KINGSTON

PENTICTON, BRITISH COLUMBIA

Using an ordinary, low-amperage bat-
tery charger for short periods of time
will not damage the battery or the car,
Leaving most chargers connected af-
ter the battery has reached a charged
state will boil off the water in the
electrolyte and damage the battery.
Be sure to monitor electrolyte

7
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fevels as the battery charges, topping
up with demineralized or distilled
water to the bottom of the filler.

High-current garage-type chargers
have a voltage output high enough
to potentially damage sensitive com-
ponents such as compulers and digi-
tal dashboards. The battery should
be disconnected if you use a high-
current fast charger,

Frankly, I prefer not to use these
things at all except in emergencies.
Lead-acid batteries last a lot longer
if they're charged at a slower rate.

Arc ar MIG welding can damage
computers as well, but any compe-
tent repair shap should know this
already. For what it's worth, some
fow trucks can wuse 24 volts to boost
a battery when it needs o jump-start,
[ don't recommend 24 volts for
starting anything except aircrafi
with 24-volt electrical systems. If 12
volts won't start it, then there's
some other problem that needs fo be
attended fo.

Tired Out

There are four of us who have 4-
wheel-drive trucks. We were debating

A Slippery Change

® it's been almost a year in coming, but you'll
be saeing two changes in the packaging of the
motor oil you use in your car or truck, In fact,
mast of the il on the shelf is already changed.

First, you'll notice that the American Petrole- ~—— !
um |nstitute rating has been recently upgraded to SH from SG for gasoline
engines. New car warranties will reflect this, as well, requiring SH-rated vils.
What's the difference, you ask? None, | say—the API's performance require-
ments for the two grades are identical.

The starburst symbol you see hara, when
printed on the can, cerlifies that the oil
company has provided information to
the AP that will let them buy cans of
oil at random from retailers and test
them to see if they are indeed up 1o
spec. That's a noble efforl by the
industry to keep substandard ail
off the market, Praviously, oil com-
panies could simply say their oil
would maet the API rating, with no
sanctions likely

On the other hand, if you've got
six cases of 5G-rated oil from a
reputable manufacturer, go ahead
and use it anywhere SH-rated oil is
called for, | won't tell, and your engine won't {

be able 1o either, I

Hearing

tire size and the potential for damag-
ing the transmission or the transfer
case. If we were to use the same size
tire and wheel but the rear tires were
a high profile and the fronts were a
low profile, would this cause damage?
WARHEN BOWERS

LIVONTA, MI

Escort 9000 Takes Cordless Clarity

Beyand Imagination.

Tired of ordinary cordless phones that
crackle, fage or oo dead when you
mive anly a few feet from the base?
Then step up to Escort,

Escort 000 i the anly cordiess
phane to combine 900 MHz with
Digtal Spread Spectrum technology

It's important that all fouwr tires on a
dwd vehicle be matched as closely as
possible in terms of the number of
revolutions per mile. Oftherwise, one
end of the truck will be trying to

The result? A cordless phone with vastly travel faster than the other—wear-
shiperion clarity, range and security. ing out the tires, u-joints and, in
Escor 9000k when only the best will general, all of the drivetrain parts,

Tire sizing has a lot of Kentucky
windage in it—two identically sized
tires from different manufacturers
may be a few percent different in sev-
eral critical dimensions.

Otherwise, identical tires of differ-
ent construction, te. profile, would
roll differently.

Try to have four tires of the same
size, brand, tread pattern and state
of wear on your 4x4. Keep the infla-
tion correct, too.

It All Adds Up

I have a 1991 Sedan De Ville that's
supposed to use 91 octane gas. Even
s0, after it's good and warm it has

do: And ondy friam Escort

1-800-433-3487

Escort 9000 5199 [Wiew, lowees !rm-ll

s Ahpping & handling. 04 J;

P LUepartment 106834
5200 Fields-Ertel Road
Cincinmati, Ohio 45249

ESCORT

The fwonvelive Edee™

some kind of a power rattle or ping.
[ was wondering if 1 could use
about 10 ounees of diesel fuel in every
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tankful of gas to keep the eombustion
chamberg clean. Does that rattle even
hurt the engine?

HARVEY HARTS
ELLSWORTH, KS

Where did vou ever get this idea,
Harv? Diesel fuel will gum up your
injectors and reduce the already
inadequate octane you're feeding
your Caddy.

If you must use an additive to

clean your combustion chambers,
use one infended for the purpose.

Your engine may or may not be in-

Jured by that pinging noise. I've seen
engines ping so badly that one pis-
ton had g hole hammered into it.
Yours is probably not as bad—but

I

'd get it looked into, you know?
Diesel fuel will also lower the

octane rating of your fuel about 10
points, making your problem much
worse, not beiter, ™

DO YOU HAVE A CAR PROBLEM?

st ask Mike cbot i, Mail your question fo Car
Clinee, Popular Mechanics, 224 West 57th Si.,
New York, NY 10019, While lotters, foxes or phone
$fh canaod fw answered individually, problera

wenenal interest will be discuswed in the column,

| and of late-model Subaru Legacys

SERVICE TIPS
& Some 1881 and "92 Buick Road-
master wagaons may exhibit a click
or 8 whine in Third or Fourth gear,
caused by transmission fluid pass-
ing aver the friction plates of the
Low and Reverse clutch, The fix is
10 replace the fiber plates with new
ones that have a different groove |
configuration.
@ |l your 1991 or '92 Chrysler frant-
drive has a creaking noise in the
slaering column while turning the
wheel from side to side, there's a
TSB that calls for trimming some
material away from the inside of
the steering-column shroud.
® Does your |ate-model Chevy or
GMC G-van's front suspension
boftom out over bumps, especially
al lower temperatures? A TSB
says o install urethane air cylin-
ders, PN3E67762, inside the coll
spring to eliminate this.
® Some early 1992 Tauruses and
Sables may spit gas back into your
face during refill. There's a plastic
fube, PN/F1DZ-8N277-A, to insert
into the filler neck to correct this.
® Popping noises from the frant

during tums may be the resull of
the pivoting front stabilizer bar
bushing clamps. Subaru's TSB calls
for bending the tab hook on the
clamps and coating them with anti-
seize compound.
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TRAILER WIRING
IN RECORD TIME

LiteMate” makes installation plug-in-simple
and weather tight. No cutting, splicing, or taping.
And no hassle.

If vour vehicle already has factory connectors,
you'll have trailer lights in a matter of minutes.

LiteMate”. It just doesn't get any easier than this.
Available at fine automotive retailers nationwide.

LiteMate

28 Peyton = Emporia. Kansas 66801 = (316) 342-7320

PN




SATURDAY MECHANIC

SERVICING CRUISE CONTROL

BY DON CHAIKIN, Contributing Editor

® The view through vour windshield
is of a long, straight stretch of empty
interstate running into a cloudless
blue sky at the horizon, You check the
speedometer, set the eruise control
and settle into the task of keeping the
hood ornament pointed at the same
spot on the road. Az you relax your
right foot, though, vou realize that

LN
“\'\\\_\}\\

your car is slowing down, despite the
set eruise eontrol.

An even worse scenario: You've
been driving for hours, quite comfort-
able in the knowledge that your cruise
control has been working just fine,
thunk you. So as you pass the police
cruiser nestled in the shrubbery on
the right shoulder, you're confident

T—

Engine vacuum acts on
the diaphragm, which

1 pulls cn a link that moves
_ the throttie cable. Apply i
S vacuum with a manual (hatiiimi

pump and check to see
that the throttle moves.

AN LM TRATE

100

SPRING EXTENDED

HOILE

[HAPHRAG

that vou've been steaming along at
the speed limit. Needless to say, you're
somewhat startled when you see the
trooper turn on all of his lights and
peel out in a very large hurry to cateh
up to you. You're downright flabber-
gasted as you check the speedometer
to gee that somehow vou're now going
a good 20 over the limit.
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Still cruisin’
Cruise control is one of those
features—often an extra-cost
one—that iz not used every
day by most drivers. But
when you want it to work, you
expect it to work properly.
e some new models have -

totally electronic croise-con- f/
trol systems, most vehicles on
the road still have an elec-
trically controlled vacuum/
mechanical eruise contral.

Typically, when the eruise
is engaged, a vacuum dia-
phragm operates the throttle
independently of the acceler-
ator pedal and its linkage.
The diaphragm unit receives
manifold vacuum via a so-
lenoid valve, which is con-
trolled by the cruise system's
controller. The controller receives in-
formation about vehicle speed, either
from a special speed sensor or via the
speedometer cable, In addition to its
ON/OFF switch, the power to the con-
troller can be interrupted by safety
switches, such as one at the brake
pedal that instantly releases the vacu-
um diaphragm. These safety switches
do not shut off the controller, but re-
vert control of the throttle back to the
accelerator I

Problems with a erunise-control
system can oceur in any part of the
u{lstem-—the vacuum supply, dia-
p

ragm unit, controller, power supply
and epeed sensing.

Diaphragm control

The keystone of the eruise-control
gystem is the vacuum-diaphragm unit.
If the eruise control is operating

ﬁl;‘mn'l;;% .
it

ﬁhouvmmﬂaphmcmntkeepm:mmnw
steady. Chech the tightness of the unit’s mounting bolts.

N ﬁ""*ﬁm‘
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or raising or lowering speed while
you're driving on a level road—aor if it
is not operating at all, a likely culprit
is the vacuum-diaphragm unit.

However, in the case of total fail-
ure, first check the obvious. Check the
syvstem's fuse. Replace it if it's blown.
If the new fuse blows again, look for a
ghort in the wiring or at one of the
connectors or switches.

If the fuse is good, check that there
is eurrent to the control unit with the
ignition and eruise control switehed
on. The simplest way to check for cur-
rent is by disconnecting the lead to
the controller and probing its termi-
nals with a test light.

If you cannot find power to the eon-
nection, check your car's shop manual
to be sure that it will flow current
while the car is not moving. If not,
connect a jumper wire to the connec-

lﬁ' .. t%',w‘

dashboard where you can
see it, and attach the jumper
wire to the test light or am-
© 4 meter. Then repeat the test
| while driving down an emp-
ty streteh of highway.

If there is no power to the

controller, checﬁuthe wiring
between the fuse block and
the eontroller, including the
control switches. If all the
wiring and connections are
good, isolate each switch in
turn, either with a simple
Jjumper wire or with a conti-
nuity meter. Replace any
defective switches and any
. bad wiring.
o If there is power to the
controller, check that the
vacuum diaphragm is re-
ceiving vacuum. Attach a
vacuum gauge to the controller's vae-
uom source. With the engine idling,
the gauge should read normal mani-
fold vacuum (about 15 to 18 in.). If not,
check for a vacuum leak. Likely
sources include the intake manifold
gasket, throttle housing and all vacu-
um lines and connectors,

If vacuum at the controller's souree
iz normal, reconnect the controller to
its source and take another vacunm
reading at the diaphragm itself to
check the operation of the controller
and vacuum solenoid.

Again, since the controller will not
release vacuum to the diaphragm un-
less the ear is moving above a set
speed (whieh varies by make and
maodel), you must make this check on
the road. Attach your vacuum gauge
to a long (3 ft. or so0) length of tubing,
Conneet the hose between the vacuum
port of the controller and the vacuum

ensure that the unit is receiving adequate vacuum,
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Take a vacuum reading at the crulse control's vacuum source to  Ensure that the cruise unit s receiving power by connecting a
grounded test light to the crulse’s electrical connector.

tor and ground, run the jumper to the
T :51-‘-
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diaphragm. Route the hose around the
engine compartment to temporarily
mount the vacuum gauge near the
windshield so you can easily read it
as you drive.

The vacuum reading should remain
constant once the cruise control is
engaged and the car is moving at a
steady speed. If the vehicle slows—
such as when going up a hill—the vac-

Check that the speedometer cables from the transmission to the Adjust the throttie cables so the cable
speedometer and to the crulse control’s speed unit are Intact.

uum should briefly inerease and then
stabilize. Going downhill, the vacunm
should reduce, allowing the spring in-
side the vacuum diaphragm to reduce
the throttle setting. The vacuum should
then stabilize and the ear should re-
main at a steady speed.

If the vacuum reading fluctuates as
the car is driving on a level road,
chanees are the controller is receiving

for the accelerator pedal

and the cable for the cruise-contral unit are in sync.

a false or erratic speed signal.

With the car safely back in your
garage and sitting on safety stands or
ramps for access, check the speedom-
eter cable connection to the transmis-
gion. If the eable is hinding, broken or
loose, it will give a false reading.,

If the cable is loose, tighten its con-
nection to the drive. If the connection
is good, undo it and check the cable

FasTEN YOUR SEAT BELTS!

Four Action Facked Videos Frem
Popular Mechanics

America’s New War Machines (s

An inside look at today’s smart weapons systems

America's Fighter Planes ()

See top fighter jets in action. Plus...
Top aces relive their most dangerous moments.

All-Time Greatest Stock-Car Finishes

(#8144)

Featuring Richard Perty, David Pearson,
Darrel Waltrip, Ron Bouchard, and Many More!

Chase Scenes ;5143

Heart-stopping scenes from Die Hard, Robocop 11,
The French Connection, and Many More!

Call Now! 800-241-9111 ext.250

To order by credit card

Great Hollywood

Or sand check or maonay order (no cash) 1o Depl. PMAY 034:

P.O. Box 1764; Sandusky, OH 44871-1764

Tl Hengs ‘Jlﬂuunlulh
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* Plus 53 each for shipping and handling
IBW, 55 St New Virk. NY 10019
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itself. Lubricate a dry cable, replace
a frayed one. Also be sure that the
gpeedometer drive itself iz not bind-
ing. Remove it from the transmission
housing if necessary and check that
its gears are not binding and the cable
sleeve is not slipping.

Similarly inspect the cable at the
speedometer and at the controller.

If the speedometer cables and
drives are all good but the eruise con-
trol is still erratic, check that the vac-
uum-diaphragm unit itself is solidly
mounted to its bracket. Also check its
throttle cable. Most eruise-control
systems have a dedicated throttle
cable to operate the throttle indepen-
dently of the normal, pedal-operated
throttle linkage and cable.

With the engine idling at normal
temperature, check the adjustment and
operation of the eruise's throttle cable
and linkage. The cable from the cruise
control should operate the throttle in-
dependently of the regular throttle
cable. Also check that the eruigse's op-
erating cable is not frayed or sticking.
Check the rest of the linkage and the
throttle return spring as well. Adjust
the free-play of the ttle cables, if
necessary. Loosen the eruise eontrol's
cable and check that idle speed is un-

CAR CARE

affected. If the idle speed changes as
you slacken the cruise's cable, fully
loosen the cable until idle speed is
below specs, Then raise idle speed by
adjusting the regular throttle cable,
Then retighten the cruise’s cable
without raising idle speed. Replace
anything that's suspect.

If there is intermittent power to the
cruise's controller—such as from a
faulty or improperly adjusted safety
switch—the system will operate er-
ratically and possibly shut down.

Most systems use the brake-light
switch as the brake safety switch.
Check the operation of the switch,
Typically, it's mounted on the brake
pedal linkage, Check that its wiring is
intact and the connections are tight
and corrosion free. Also remember to
check the brake-light fuse.

If the wiring is good, see that the
switch's plunger engages fully when
the brake pedal is depressed only
glightly—yvou should only have to tap
the brake pedal to activate the switch,
With the pedal free, the plunger
should not be depressed. Check your
shop manual for the size of the gap
between the plunger and its stop, with
the brake pedal untouched. To adjust
the gap, loosen a locknut on the switeh

LATRATICN Y RO DA
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Check that the brake-light switch plunger
engages when the pedal Is depressed.

and thread it in or out as necessary.

If the brake switch seems to oper-
ate properly physically, bypass it with
a jumper wire or check it with a conti-
nuity meter to be certain that it's do-
ing what it looks like it is. Replace a
defective brake-light switch. M

FREE

Stereo Catalog

We manufacure speakers and music sjmms
designed by Henry Kloss (founder of AR, KLH &
Advent, We sell them - and components from
Fioneer, Sony, Philips & others - Eactory direct. You
can save hundreds of doilars. For example, our
new Model Six speaker (shown above in its three
finishes) sells for only $119 gach...less than half

mmﬂmmﬁ:-ﬂ
cmmoommm

(SAMBR F
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Suite 180, 154 California Street
Newton, MA (2158 Fax 617-332-9229
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BOWFLEX
Superior by Design
tn give you a better workout.

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

Call for your Free comparison Video and find out why!

1-800-BOWFLEX

(269-3539)

IF you are comparing home strength
exercise machines and you haven't
seen Bowflex's free video and
brochure, you should call
1-B0() BOWFLEX right now

The Free Video you will receive will compare
Bowflex to the competition head to head,
You'll see that workouts with Bowtlex can
be faster. And you will find out why
Bowflex can give you a better workout,
with better form than other machines. {
You'll also see that Bowflex is more effective,
costs less, and is backed by a lifetime warranty
Call now and get the facts.

BOWFLEX different by design...for better results.

BOWFLEX
2200 NE 85 Ave..
Varmesirar, Wik 35681

* On aporowed coedit
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AUTOMOBILES
New Cars

1995 Toyota Avalon
® Toyota eonsiders itself a full-line
guto manufacturer, with entries in
every mirket 2egment and just about
every niche. Last vear, Toyota en-
tered the once-sacred ground of the
large-pickup truck segment. Now,
with the Avalon, Toyota moves into
another segment previously the do-
main of the domestic car companies
—the large sedan. The Avalon will
compete against the likes of the Chevy
Caprice and Ford Crown Victoria.

The Avalon is the biggest Tavota
car ever gold in this country and will
be the flagship model. And it will have
the highest domestic content of any
Toyota ever. From the beginning of
the project, Toyota wanted the Avalon
to be built in America, by Americans,
for American families, and with as
much American influence as possible.
Most of the car was degigned here at
Toyota's tech centers in Ann Arbor,
Michigan, and Torrance, California.

The ear will be built in the same
Kentucky plant as the Camry and, in
fact, is based on a stretched Camry
platform. Wheelbase is 4 in. longer,
and the car is longer overall, wider
and higher than a Camry.

Toyota offers a front bench seat
and column shift as an option—the
first Asian car company ever to offer
f-passenger seating. Take it from
your reporter, six big guys can fit
pretty comfortably in an Avalon.
Standard equipment is a pair of front
buckets and a floorshift console, dual

104

airbags, 4-wheel disc
brakes and power
evervihing,

UUnder the hood
will be a version of
the all-aluminum V6
and electronically controlled 4-speed
automatic found in the Camry and the
Lexus ES 300, The engine will also be
built in Georgetown beginning with
the "85 model year,

When you look at the Avalon, what
you see is a Camry in the large, econo-
my size. If you like the Camry—and
wheo deesn't?—you'll probably love
the Avalon because vou get so much
more of it. The Avalon goes on sale in
the fall of "94 as a 1985 model. No, no
price yet, But with Camrys edging to-
ward $25,000, the Avalon will logically
be somewhere north of there.

—Joe Qldham

Kia Sephia

Talk about an identity erisis. Try sell-
ing cars when no one has ever heard
the name of your company or the
model name of your car. That's what
Kia, of South Korea, is facing in intro-
dueing its Sephia 4-door sedan.

While the name may be new, the
hardware isn't. Kia has been cranking
out Festiva models for Ford since
1957, And if you peek under Sephia's
skin, what you'll find is essentially a
Mazda Protegé chassis and drive-
train. That drivetrain consists of a 1.6-
liter sohe 4-cylinder that
puts out 88 horsepower
and 98 ft.-lb. of torque.
| The standard transmission
is a 5-speed manual with
hydraulie elutch, and an
electronically controlled 4-
speed automatic is optional,

Things will warm up
this July, when a dohe ver-
sion of the engine becomes
available along with 4-
wheel antilock dise brakes.

Kia's marketing strategy is to offer
high content for the money. With a
base price of less than $8000, Sephia
gives you a 60/40 split fold-down rear
seat, a rear-window defogger and an

Sephia has cloth seats and lots of room.
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antitheft system. Moving up to the LS
brings power steering, a tilt steering
wheel and intermittent wipers. The
top-level GS adds a sound system as
standard equipment. Optiong include
cruise control, tach and alloy wheels.
The Sephia does strike us as good
value in a basic transportation pack-
age. There's more interior room than
in the Corolla or Civic, Standard
uphalstery is cloth. The floor as well

Ford Aspire

Despite the lack of advertising or in-
centive support, Ford's tiny Festiva
proved what the ill-coneeived and ill-
fated Yugo could not: There's a defi-
nite market for reliable, well-built
minimalist transportation.

Mow the Festiva has passed, re-
placed by Aspire. Derived directly
from the Kia-designed Festiva, with
engineering support from Ford's
Japanese partner, Mazda, the new
Aspire bears no vigible resemblanee
to the Festiva.

Like its predecessor, the Aspire is
small—very small. Despite its diminu-
tive proportions, the Aspire is big
enough for normal adults, honest. The

exterior uses up precious little space

Sleek aerodynamic styling sets the Aspire very far apart from the old Festiva.

Honda Passport

Honda doesn’t make trucks, How-
ever, trucks—including sport/utility
vehicles—are on their way to account-
ing for a third of the new-vehicle mar-
ket here in the United States. To grab
a share of that burpeoning market
quicldy and with a minimum of invest-
ment, Honda has opted for the in-
creasingly popular route of buying
vehicles from another manufacturer.
Voila, 20,000 Isuzu Rodeos are now
Honda Passports.

The Passport has two engine op-
tions: a 120-hp 2.6-liter Four or a 175-
hp sohe 3.2-liter V6. Honda is mar-
keting the Passport in both 2-wheel-
and 4-wheel-drive configurations. In
addition, the Passport comes with

as the trunk are eovered
with good-quality earpet-
ing. All Sephia owners
get 24-hour roadside
assistance.

After a day of driving
the Sephia, we came
away with the im-
pression that this
is a good ecar,
though not a great
ear. The interior
iz comfortable, and
the ride quality is ac
ceptable, The complinnt
suspension and 13-in.

wheels are not conducive
to a sport driving style,
but you ean still push to make that
late appointment and find the Sephia
cooperative. The engine is definitely
noisy at its upper limits. However,
performance overall is good for the
car's intended purpose,

While Sephia may fall a bit short in
anme areas, one 8 certain, this South
Korean econoear doesn't lack Seoul,

—Cliff Gromer
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in the garage or out on the road,

We drove a variety of Aspires, and
we can report that Aspire has erisper
handling, more horsepower and more
interior room than its prime competi-
tor, the Geo Metro.

Look for stripper models to list for
about $8500, with more reasonably
equipped versions between $10,000-
$11,000. —Mike Allen

Other than the Honda badge, the body-color rear plilar identifies this as a Passport.

three trim levels, versus [suzu's two.

Some fairly serious rock-hopping
through the Mojave foothills demon-
strated to us that the Passport's off-
road manners are as excellent as its
an-road behaviar,

Prices range from under $16,000
for the 2wd 4-bangers to well over
328,000 for a 4wd Passport with the
Vi and all the trimmings. —M.A
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SCIENCE

When Worlds Collide

LJ'I L T[‘..

® Swiftly, inexorably, they fly
through the solar system like a volley
of icy buckshot from some cosmic-
caliber gun. A runaway train of
comets, they're on a collision course
with Jupiter.

Pieture a chain of mountains hur-
tling through space at 100,000 miles
per hour, and you just begin to imag-
ine the kind of punch they pack. Now
wateh as they cannonball into a roiling
gaseous planet. One by one the comets
punch through Jupiter’s ammonia
elouds and plunge deep into its atmos-
phere. They plow hydrogen and helium
ahead of them, leaving a near-vacuum
wake behind them, until the pressure
differential hecomes unbearable. Then
they explode. In fact they vaporize
instantly. Blast waves shatter the
clouds, and gases rush into the holes
punched by the speeding missiles.
Shock heating cooks the Jovian mole-
cules into new species. Huge plumes
of atmosphere roar out into space.

The equivalent of a nuclear-bomb
explosion? Mueh more. Current esti-
mates suggest the equivalent of 100
million megatons of TNT.

Quite a show by any standard. Too
bad we can’t watch. It's all happening
on the night face of Jupiter, between
July 18 and 24. Fortunately, though,
the big planet spins quickh And it's
safe to say that nearly every Earth-
bound telescope will be trained on
Jupiter, waiting for the collision sites
to swing into view 90 minutes after
each impact. The spacecraft Galileo,
now catapulting toward Jupiter, may
also be poised to detect the detona-
tions at the planet’'s edge, fireballs
bright enough to flashlight Jupiter's
moons.

The impacts will yield a bonanza
for planetary scientists, who nor-
mally concede such cataclysms to col-
leagues studying deep-space mon-

| D

. Contributine g Editor

sters like super-
novas and black

holes. What
will happen?
Will Jupiter

change its

stripes? Will

the Great Red

Spot—the rag-
ing, centuries-
ald ammonium-
hydrosulfide hurri-

cane that could
swallow Earth whole
—be serambled? Will
colorful new climate phe-
nomena erupt? Astronomers
can't wait to find out.

But the event holds more than
mere academie interest. The collision
will hammer home a eonclusion that
many astronomers have recently
reached—that Earth's immediate
neighborhood is a lot more lively than
once thought. It's beginning to look
like a huge arcade game, with loose
comets and asteroids pinballing from
one chaotic orbit to another until they
plunk an unsuspecting planet.

The pinballs bound for Jupiter—a
comet gang known as Shoemaker-
Levy 9—shot into astronomers’ con-
sciousness in March 1993, Telescopes
are currently tracking 21 of these
bodies. They appear to be fragments
of a much larger nucleus that shat-
tered when it sideswiped Jupiter's
gravitational field in June 1992, Pass-
ing 28,000 miles above the planet’s
clonds, the mother comet felt only the
same pull of gravity that we feel on
Earth. Yet that tidal force was
enough to erumble the comet like the
big, dirty enowball that it was.

Sinece then, the chain of comet

fragments has loosened until it now

stretehes 500,000 miles long. All
in all, the ice balls will take six

HUBELE SPACE TELESCOWE PHIOTDS

Jupiter
and comets:
destined to meet.

days to pepper Jupiter,

“There'll be about a dozen good, big
impaets," predicts Paul Chodas, an
astronomer at NASA's Jet Propulsion
Laboratory (JPL). “We'll learn things
about comets—how they break up, for
example—and we'll learn things
about Jupiter, its atmospheric chem-
istry and density. And we’'ll learn
about impact dynamics—what hap-
pens when a solid body moving at 40
miles per second hits an atmosphere.”

Bringing the story clozer to home,
Chodas adds that the impacts will
be comparable in size to the crash of
a comet or asteroid here on Earth
65 million vears ago. That event,
many geologists now believe, br nught
an end to the age of dinosaurs by
blanketing the atmosphere with dust,
decimating vegetation,

“There's a new awareness that as-
teroids pose a threat to Earth,” notes
Chodas. “Although it's highly unlikely
that in any given year one will hit
Earth, the consequences are so se-
vere that it's prudent to try to find
them.”

And that's

exactly what as-
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tronomers are doing. JPL is forming
a Near-Earth Asteroid Center, stock-
piling data on near-Earth asteroids,
their sizes and trajectories. Mean-
while, at the automated Spacewatch
telescope on Kitt Peak, in Arizona, a
group led by Tom Gehrels has cata-
logued more than a dozen small aster-
oids or comets that might potentially
cross paths with our planet,

Although none loom wider than half
a football field, these bodies eould
nevertheless explode with the energy
of a Hiroshima bomb if they slammed
into Earth.

Does this mean that our planet is
trapped in an orbiting minefield? Not
necessarily, says Christopher Chyba,
an ex-NASA planetary scientist who
ie ecurrently a White House Fellow.
Comets, made mostly of weak ice,
would explode too high up in our at-
mosphere to affect us, according to a
recent analysis by Chyba. So would
carbonaceous astercids, which have
the eohesiveness of firmly packed
soot, A stony asteroid would scream
through the air and detonate in a low-
altitude airburst, (In fact, that's what
Chyba believes flattened hundreds of
square miles of Siberian forest in
1808, in what's been called the Tun-
guska event.) Only the comparatively
rare solid-metal asteroids could actu-
ally penetrate the atmosphere, strike
Earth and leave a smoking crater.

True, one of these space boulders
could still lay waste to a large city.
But the chances of that happening are
glimmer than the odds of a more mun-
dane disaster, such as an earthquake.

Even less likely—but far more dev-
astating—would be an encounter with
a bigger asteroid or comet, on the
scale of Shoemaker-Levy 9. Scientifie
oddsmakers reckon a 1-in-10,000
chance of sueh an event in the next
century, But what an event! Aecord-
ing to the dinosaur-demise scenario,
the impact would loft enough dust to
blot the Sun from the sky and trigger
global agricultural failure.

“We have discovered about 100
guch ohjeets out there,” says David
Morrison, chief of the space science
division at NASA's Ames Research
Center, "and we can say with confi-
dence that none pose a threat. But
what about the 1900 that we haven't
found?" Statistics suggest such a
hidden number, says Morrison, who
chaired a workshop that presented
a report to Congress on the subject
last year,

The panel's recommendation: a net-
work of telescopes programmed to de-
tect tiny points of light that slip across
the sky's background of stars. Six
such telescopes, running for a decade,
should provide a census of Earth's
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little neighbors. NASA has already
begun developing prototypes of the
automated signal-processing and de-
tection hardware. Should the tele-
scopes detect an incoming collider,
says Morrison, there would be plenty
of motivation to assemble a means of
deflecting it, such as a nuclear-tipped
interceptor.

Of course, the near-Earth objects
under scrutiny are believed to be
mainly asteroids. By contrast, comets,
such as Shoemaker-Levy 8, are wild-
cards in the overall picture. They ean
always lurch unexpectedly out of
the solar system's deeper reaches,
Within the past decade, in fact, as-
tronomers have identified several
huge cometlike bodies—known as the
Centaurs—that circulate around the
outer planets,

Even if these giants never touch
Earth, they ean still terrorize our
planet, At Oxford University, astro-
physieist Vietor Clube has developed
a controversial theory on that point.
Clube hypothesizes that thousands
of years ago one of these 150-mile-
wide snowballs broke loose from
a wobbly orbit and careened toward
the Sun. This object, says Clube,
disintegrated into a stream of debris
that now sweeps across the Earth's
orbit twice a year, producing the well-

known Taurid meteor showers.

But the giant comet may also have
unleashed bigger fragments. Some of
these cometary chunks, he argues,
are in fact what are thought to be
the near-Earth asteroids. Meanwhile,
others may have already meddled
with Earthly affairs.

Records kept over the centuries by
Chinese astrologers indicate that the
Taurid meteor showers occasionally
produced spectacular light shows.
These, Clube helieves, arose from the
large cometary fragments breaking
up and thickening the Taurid debris
stream. Clube contends that the
breakups coincide with major disrup-
tions in history—the advent of the
Dark Ages, the post-Renaissance Re-
formation, the English Civil War, and
the French and American revolutions.
Observers may have perceived the
flashy meteor showers as heralds of
the apocalypse—"They called them
providence, or divine intervention,”
says Clube—and reacted with social
upheaval.

While other astronomers voice
skepticism of Clube's historical con-
nections, they agree that renegade
comets deserve far more study. And
the coming bombardment of Jupiter
has alerted many to the possibility of
intervention from the heavens. M
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Jet Speed

BY JIM YOUNGS

and it's finally happening with water
hikes. Don't you love it?

As mentioned, Yamaha's newest
sereamer is the exciting WaveRaider,
a Z-up runabout powered by a T0lee
nil-injected engine fitted with a pair
of Mikuni Super BN38 carbs, The en-
gine churns out a whopping 80 horse-
power, and drives a new axial-flow
pump fitted with a stainless 17" to

20" variable-pitch impeller,

The WaveRaider, appearing
in photo at left, has a perform-
ance feature rarely seen until a
‘ew years ago but now quickly be-
coming standard equipment on fast,
high-end models—a 3-position trim
system that's driver actuated. This
syvstem is called the QSTS (Quick
Shift Trim System). It works by ad-
justing the angle of the pump nozzle
up or down 5" from a neutral position,

@ [t felt like repeated shotgun blasts
to the face. It was only a little rain,
but combine it with the high-perform-
ance speed of Yamaha's new Wave-
Raider and the pelting felt like
buckshot. We were on Northern Cali-
fornia's beautiful Lake Shasta in the
late fall in less than optimal condi-
tions, Still, it was exeiting, We were in
the process of getting a first look at a
hot new water bike and couldn't resist
the temptation to pull back the throt-
tle. Amid the pain, we discovered that
the new Yamaha WaveRaider is a
serious jowl-distorting, hang-on-and-
shut-up vehicle unlike anything else
on the water. More about this later,

First, make a mental note: When
the spray finally settles on 1994, this
year will be remembered as a
turning point in water-bike de-
velopment. It's the year the
PWC industry began eatering
to the water bikers' need for
speed. This year's product roll-
outs reveal a definite penchant
for performance. The new
machines are pushing the
outer edge of the mideen-
tury speed envelope and
relegating former speedsters
to entry-level status.,

The racing scene, too, is heat-
ing up as more manufacturers
throw their safety helmets into
the ring. Racing programs are
fertile breeding grounds for im-
portant R&D work, and this is Expert riders will eat up Yamaha FX1’s maneuverability.

clearly evident in
this year's models.
In addition to be-
ing characterized
by big motors and
raw power, the
new water bikes
are faster and
more exciting be-
cause of innovative
high-performance
features,

What all these
signs indicate is
that a performance
war has broken out

among water-bike manufacturers. It's
something that has happened in other
industries over the years,

motor

108

Sea-Doo SPX: top-of-the-line performance, hald-the-line pricing.

Trimmed up, the boost in perform-
ance is very noticeable,

The hull of the WaveRaider is also
intriguing. It has a double-chine,
deep-V configuration with a
rounded stern, multiple strakes
and a pronounced step or notch
at the rear quarter of the hull,
In addition to maximizing per-
formance, the well-conceived
hull gives the WaveRaider out-
stangij:lg handling characteris-
tics. The unit turns so crisply in
either direction that minimal
leaning is required to get it to
hook through tight turns.
Thanks to a wide, soft seat,
the machine provides a eomfort-
able ride, and overall ergonom-
ies are good. Features include
full-length step pads for sure-
footing, a big cooler, seat strap,
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adjustable mirrors, LCD multifune-
tion gauge and a 10.6-gallon fuel tank.

Acceleration is gunshot quick and
at top-end the WaveRaider is
thrillingly fast at 55 mph, at least on
the preproduction models we drove.
Price is $6359.

In a surprize move, Yamaha also in-
troduced a new stand-up machine,
called the FX1. It is shorter and nar-
rower than the company's other
stand-up model, the SuperJet. With
these spees one might think the FX1
would be an entry-level machine, but
its 63-hp engine and penchant for
speed say otherwise. The 267-pound
FX1 has a unique pivot position for its
handle pole that allows great leverage
for quick turns and freestyle maneu-
vers. To novice riders, this respon-
siveness may feel twitchy, but to
experienced riders the flickable ma-
neuverability will be a major bonus.

Acceleration is impressive with the
FX1 because of its single-carb 2-
eylinder 701ce twin engine and an
adsiustable steering nozzle—I18" to
22" —that enables the machine to be
tailored to individual riding styles,
The FX1 pump is an all-new compo-
nent aimed at inereasing midrange
and top-end performance. Price is

While the headline-grabbing news

at Sea-Doo this year is an aggressive
pricing policy that reduces sticker
prices or holds the line from last year,
this isn't the whole story for 1984, The
real excitement comes from Sea-
Doo's new generation of sit-down run-
abouts that carry SP designations and
feature all-new hulls and deck de-
gigns. Dubbed the SP series, the new
models are the SP ($4499), 5Pi
($4999) and SPX ($5499).

The SPX model is an interesting
departure, because it's basically the
top-of-the-line Sea-Doo XP minus 8
horgepower, Ninja Turtle-like trim
and a few other upscale bells and
whistles, The SPX is powered by a T2-
hp version of the 650ce Rotax engine
used in the XP. Its performance is
equally sterling and comes for about
$500 less, The SPX benefits from a
new twin-Mikuni carb setup, tuned
exhaust pipe and a progressive-pitch
gtainless impeller. Other models in
the SP series include the 55-hp stand-
ard model and the 60-hp SPi. All three
of these machines feature Sea-Doo
maneuverability and performance,
which is second to none.

When we last told you about the
awesome Sea-Doo XP, the flagship of
the Bombardier line, we cautioned
that this speed demon was not only a
sereamer but it required full attention

and judicious body English. Those
who didn't heed the advice often found
themselves unseated at full tilt. Well,
Sea-Doo engineers not only tamed the
beast for '94 by correcting its pen-
chant for chine walking, but also
added 10 horsepower and upped the
industry leader’s top speed.

The '94 XP is wickedly fast but
accomplishes this feat without signifi-
cant driver fiddling, eoaxing or scary
behavior. Part of the fix was to add
a pair of concave sponsons, or stabi-
lizing strakes, to the sides of the hull
at the stern. It's a simple solution
that's a bit curious, but it works. The
horsepower boost is the result of a
new twin Mikuni carburetor design
that's exclusive to Bea-Doo plus a new
tuned exhaust. The pump also got
some revision with a manganese
bronze housing to reduce cavitation
and a progressive-piteh stainless
impeller.

Other changes in the Sea-Doo line
include boosting the power in the 3-up
GTX machine to 72 hp. Bombardier
now offers an optional, comfortable
2-up touring seat for the GTX that
serves both the driver and passenger
—often a neglected component.

As you can see, the performance
wars are heating up in the PWC
ranks. Choose your weapon. M
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AUTOMOBILES

Detroit Spy Report

BY JIM DUMNE, Detroit Editor

1995 Chevy Cavalier

@ This very-long-range photo (taken
with a 1000mm mirror lens) of a
prototype shows the new look on
Chevy's best-gelling model. The an-
gles and straight lines are gone, re-
placed by smooth curves, The 1995
version of the Cavalier will have a
shape much like Chrysler's heralded
Neon, However, the Chevy's trim
features are similar to the Saturn.
You can see the paint disguises on
this prototype, which camouflage the
shape of the wheel openings, the rear
windows and the headlights, Plans in-
clude a nearly full line of Cavaliers for
next year, including a eonvertible and
a sporty Z24. However, the station
wagon is going to be dropped.

Ford's Crown Victoria will have wide, Thunderbird-like talllights.

1995 Crown Victoria

Ford is wasting little time in freshen-
ing the looks of its full-size sedan.
The Crown Vic will sport updated
rear styling next vear with this mini-
mal change to the taillights and trim
pieces. It is no coineidence that the
wider taillights are similar in shape
to the Thunderbird’s, Ford iz edging
the Thunderbird closer to being a 2-
door version of the Crown Vie. Note
that the bright trim on the Crown
Vie's lower trunk lip has been dropped.

1o

Continuing Saga

Of The 4-Door Van

GM plans to replace its plastie-body
front-drive Lumina/Silhouette/Trans
Sport minivans with steel-body mod-
els in early 1995, These new minivans
will still use front-wheel drive, but the
radieal "Dusthuster” styling of cur-
rent models will be gone, In its place
will be a conventional 2-box shape,
with a defined hood bulge at the front.
Among the other changes will be a
second sliding door, thiz one on the
driver’s side, as an option,

Electric To Gas

GM's Impact electric-car program
may pay energy-saving dividends
in gas-powered cars. Aside from
sharing the aero-
dynamic advan-
tages of the Im-
pact, your future
car could benefit
from the Impact's
high-pressure
tires, electrically
powered acces-
sories and a new
type of heater/air
conditioner. The
Impact's tires are
built to hold 50
psi, which reduces
rolling resistance, a big drain on fuel
economy. The electrie-powered ac-
eessories operate only when needed,
and do not put a constant drain
on the engine, Also in-
teresting is the Im-
pact's heat pump

heater/air condi-

tioner. It's a new
approach to comfort
that seems to work

Astro/Safari For ‘95

Both the Chevrolet Astro and the
GMC Safari rear-drive minivans will
offer two trim levels, each identifiable
by their noses. The uplevel models get
compogite headlights and brighter
trim, which we showed in February
on page 94. The base version, pietured
below, shows a simpler appearance
with standard rectangular headlights.
Note the simplicity of this version's
bumper design. The "85 minivan ap-
pears to be simpler than the carrent
one as well—it has only a fraction of
its predecessor's number of parts.

GM's base-version vans get a famillar front.

1995 Jaguar

A major exterior styling change is
glated for Jagunar sedans next year,
The front end will be extensively re-
vamped and taillight styling will be
altered. Up front, Jaguar will revert
to the dual round headlight arrange-
ment of past years, To emphasize the
change, Jaguar stylists will shape the
hood and fenders with curved bulges
that conform to the shape of the head-
lights, giving the new models a defi-
nite retro look. A chrome grille will
be the only sign of brightwork in
the front, as Jaguar drops the steel
bumper and headlight surrounds.
Body and chassis remain essentially
unchanged, though Japuar is planning
a new VB engine for the coupe and
the sedan in the 1996 model year,

well in fairly extreme New Jaguar X621 2 looks more like older ones with round head-

temperatures,

lights and curvaceous front fenders. Ford had a say In the redesign.
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Headlights Of 'I'nur Choice

Here are two versions of the 1995 Chevy Astro. One van has rectangular headlights,
the other the compaosite type. Both will be offered to customers. If you want smoaoth
styfing. and are nat concerned with replacement costs, you can choose the compos-
Ite type. You could pay 5125 to Install a new composite headlight. Or you can
choose the rectangular type. They cost less than 310 and take less time to install.

The Well-Dressed
Crash-Test Dummy

Those human-like dummies used in
car-crash tests are better dressed
these days. The instrumented dum-
mies wear pink T-ghirts and shorts
that cover the parts of their bodies
that touch the seats of the crash vehi-
cles. In addition, each dummy now
wears A pair of regular, off-the-shelf
shoes, The new coverings are used in
all erash tests required by the govern-
ment. The pink underclothing pre-
sents a uniform texture to the seats.
The standard shoes present L:It::ntm.d

Cougar, Too

With Thunderbird making a major
deaign change for 1997, the Mercury
Cougar must either follow suit, or find
gome other way of becoming less ex-
pensive and more fuel efficient. One
strong possibility is to build the new
car on the Mazda 626 chassis. This
geenario would have Mazda build the
Cougar for Mercury just as it already
builds the Probe for Ford. Some of
the appeal of this plan is that it would
give Mereury dealers a Probe-like ear
that does not compete with either the

frietion to the
floor of the vehi-
cle. The purpose is
to make every-
one's test results
as closely compa-
rable as possible,

Future
T-Bird

Look for big, big
changes in Thun-
derbird when the
current body style
ig replaced in
1997, At that time,
the sporty coupe
will adopt Taurus'
front-drive chas-
iz, abandoning its
current frame-
and-body construction, The change
comes about for a couple of reasons,
most of all because the current T-Bird
weighs too much. Also, the cost of
building a special chassis for the
sporty coupe class is just too expen-
sive. Finally, look at the new Monte
Carlo. That vehicle uses Lumina's
high-produetion chassis and drive-
train, and is hundreds of pounds
lighter than the Thunderbird.
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Insln.lrmn crash-test dummies are now

sartorially and anatomically correct.

Thunderbird or !.h-., Mark VIIL

Knit One...
Or knit them all,
since knitted seat
=N upholstery iz a
i cost-efficient way
of offering a wide
variety of interior
colors and design
flavors. GM, for
one, is planning to
install knitted up-
holstery on lots of
its car seats in the
near future, The
upholstery is made
in one piece to
fit over the seat
rushions. Knitted
to shape, the ma-
terial accurately
and snugly follows every bulge and
ereviee in the seat surface. In addi-
tion, different-colored threads in the
knitting machines ean produce any
number of interesting designs. While
the knitting machines are expensive
to purchase, they can turn out a seat
cover in as little as 2 minutes, A cut-
and-sew seat cover that may be made
of seven different pieces can take up
to 45 minutes to finish, ™

TELECOMMUNICATIONS

{Comdinned from page 58)

ling from PM eould sandbag CV sig-
nals, Girth has nothing to do with it:
The density of liguid in the human
body will shortstop the transmission
gignal. On the other hand, the dis-
persed moisture of rain, snow or fog
won't interfere with CV signals—
something that ean occur with stand-
ard terrestrial or even direct broad-
cast satellite transmissions.

No distortion

Because CV's signals don’t travel
through miles of wire or need ampli-
fiers to boost them on the way, the
system isn't prone to the distortion or
variable quality that sometimes af-
flicts cable TV, We watched a variety
of programming—Ilive and taped, net-
wark and loeal, premium channels and
public access. The quality after trans-
mission was erisper than regular
broadcasts or cable links, probably
what you would see on studio moni-
tors before transmission,

Sound was exeeptionally good, too
and soon will be even better. Andio
comes down from satellites in digital
form. CV plans to relay the signal
digitally all the way to the set-top con-
verter, which will translate the bits to
analog soundwaves.

Alzo, because CV doean't need the
physieal infrastrueture of eable, ser-
vice can be cheaper. There are no
trenches to dig or cables to string, Be-
sides an array of small, differently
sized antennas—the largest being
about the size of a Sicilian pizza
square—the retransmission appara-
tus for local eell zites i= about the size
of a suitease, Hovnanian tells PM the
company rents relatively inexpensive
and amply available roof-rights for
the cells,

The price

What do you get for your money?
Subscribers in Brighton Beach can
get 40 channels of TV for 30 a month
—ineluding premium pay channels,
Showtime and The Movie Channel. A
comparable monthly package goes for
$50 from the local cable utility.

CV's one-time installation charge is
£50 for antenna and remote-eon-
trolled set-top converter, Installation
for additional TVs iz $25 per con-
verter. Extra antennas aren't neces-
sary, though available. The company
says it has run 300 ft. of wire between
antenna and converter with no meas-
ured signal loss.

At press time, CV planned to fill
put its 49-channel capability with
premium offerings, including Cine-
max, Disney, HBO, SportsChannel
and three in julse pay-per-view
channels.



STRIKE FORCE ((oniinnied from page 6.4

roll. The company is doing this by
varying the shape of the ecore of each
ball, within the same family, depend-
ing on its weight.

Generally, ball weight affects reac-
tion on the lanes, If you roll a 16-
pound ball and a 12-pound ball with
identical core shapes on a lane, the 12-
pound ball will “hook long”™ or go
straight longer than the heavier ball
and make its break to the pins later.
The Quantum balls are designed to
react or break the same way regard-
less of weight.

When it comes to releasing the ball,

there are as many styles as there are
bowlers. But among professionals
there are two basie methods: the pow-
er swing or the traditional swing.
Many pros stick clozely to one or the
other, while most amateurs mix and
match,

Resin balls allow “strokers,” accu-
rate bowlers who lack a powerful
strike ball, to “blow out the rack” with
the best of the “crankers.” Despite his
6-ft. 2-in. frame, last year's hottest
bowler and top money winner Walter
Ray Williams Jr, is considered a stro-
ker. By using Ebonite’s Crush/R resin

For those looking for a better night’s sleep

Comfort
Breakthrough'

L4 Al sl

Only Select Comfort’s unique air cushion design allows you
to select different firmness levels for each side of the bed.

Do any of the [ollowing apply to you?

YES MO

[0 [ Do you crave a more
comfortable night’s sleep?

[ [ Do you frequently toss and
turn during the night trying to
find a comfortable position?

[1 1 Do you and your partner
disagree on how firm your
mattress should be?

[ [ Do you need to have more
energy during the day because
of your busy life?

.'.'lrlrd Comlort |:|rlwbdr-| proper lw.'l: RuIport nrlrl
contouurs b yonir body, distrboting weighl evenly,

IR PN
—
limerspring mattresses create pressore polnts
andl upEven support

Whaterbeds rely on dis
“hammock ellect.” ber

aeement sl can cause g
g your apine nnaturally

= 20 Year Limited W
* Risk-Free 80 Night Trial

T

Rl b b b |

'I'[.I M
[ O Do you want vour mattress to
give you perfect body support?
| Do you sometimes get out of bed
with morning aches and pains?
If you answered yes to any of these

questions, you owe it to yourself
to call now for more information.

FREE VIDEO And Brochure

Call ].'80 0'831‘121]

Y.ESI Please rush

me all the lacts on how

| can receive a more

comfortable night’s sleep :

with Select Comfort's breakthrough
mattress technology. . .and details on
vour RISK-FREE 50 Night Trial!
MName

Address

Clty State
Evening Phone | )

SELECT COMFORT‘

CORPORATION

301 THth Ave. N, Minneapaolis, MN 554281003 -1
& Select Comlort Corp. 1964 Dept "!53*

Zip
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ball for his first shot on most of the
bowling tournaments he was in last
vear, the 38-year-old transformed the
reaction of his ball into that of a
cranker’s. He was able to strike con-
sistently on light hits to the pocket
that would have left some pins stand-
ing were he using a non-resin ball.

For erankers, or big-hook bowlers,
however, resin balls have not had a
major impact on their scores. Take
unlikely power-bowler Chris Warren,
His physique is reminiscent of a
Charles Atlas “befors” photo, yet the
30-yvear-old Texan, who weighs 115
pounds and stands 5-ft. 4%-in. tall,
throws the ball as hard as anyone on
tour—18 mph.

Warren says he's always been a
cranker. The keys to his success are
foot speed and arm swing, which cre-
ate momentum and leverage.

Wirren's quick foot speed, uncom-
mon for many short players, allows
him to raise his right arm quickly on
the backswing. At the top of his
swing, Warren opens his shoulder to
gain the leverage necessary for a
quick follow-through.

Additionally, power bowlers like
Warren cup their wrist when releas-
ing the ball so the ball rotates more,
resulting in greater ball impact when
it hits the pins. The final step occurs
at the point of release, when a quick
upward bend of the elbow produces
what's known as “lift" on the ball.
Lifting the ball complements “cup-
ping” the ball in creating rotation.

Aceuracy and consistency are keys
to Brian Voss' success, Voss, winner
of 13 PBA titles and more than $1.2
million in hiz 12-year professional ca-
reer, is a cross between a cranker and
a stroker, At 5-ft. 10-in, tall, his pie-
ture-perfect style penerates the con-
sistency to make him a perennial mon-
ey winner, He too uses a reain ball.

“You cannot not use a resin ball
these days, I'd be loging 10 pins per
pame if I didn't use them,” Voss says,
“and that's too much when you have
guys hitting the pocket with these
balls."

For better or worse, resin balls
have changed the game for good. Two
years ago, resing were perceived as
a fad, but now they have become a
mainstay, said Jim Mailander, presi-
dent of ball manufacturer Champions
Bowling Products Corp. in Baltimore,
Maryland, “People thought the resin-
ball popularity would die. If that were
true, it's been one of the longest
wakes in history."” .|
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[T you were 10 judge our long-term
Subaru Impreza by the attention it

ts, you might be disappointed. Ex-
cept for gecasional comments about
its somewhat unusual looks, the lm-
preza slips through the daily grind
almost invisibly.

Judge it by the attention it has re-
quired, however, and a completely dif-
fereni picture emerges. To date, noth-
ing has gone Wrong. Not even a wiper
blade or lightbulb has caused prob-
lems. The worst you can say about the
Impreza is that it pets dirty—and that
doesn't exactly qualify as a complaint.

The Impreza's all-wheel-drive s¥s-
tem got its first workout recently, and \ Y ete b e \
showed its worth by pulling us | P iclogiss Imm'ﬂ:u““",'m""w: mﬁu‘n‘l..'i;.:ﬂﬂ:ml:ﬁ' o ordinay |
through an unexpected snowsLormi. | Srensth training syskems |
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pod summaton of our Subaru 5o far. | | hortest ameotint o e, e ceen heaedle
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ELECTRONICS

Grown-Up Games

BY FRANK VIZARD, Electronics Editor

® Amid increasing concern that we
live in what some observers are call-
ing a culture of violence, videogames
are coming under increasing serutiny
as to their level of violent and sexually
suggestive content.

Games like Mortal Kombat, in
which characters are bloodily deeapi-
tated, and Night Trap, in which vil-
lains threaten seantily clad women,
have been pilloried in many quarters,
not the least of which being the .S,
Senate. Toys “R" Us, the large retail
chain, went so far as to pull Night
Trap from its stores.

The maker of Night Trap, Digital
Pictures, seems to agree that the
game isn't appropriate for anyone un-
der the age of 17. All this seems to be
leading toward the creation of an
industry-wide ratings guide similar to
that used for movies,
This shouldn’t be too
surprising since many
videogames now resem-
ble films, even though
they have a higher level
of interactivity. A new
CD-ROM boxing game
from Sega called Prize-
Fighter, for example,
uses black-and-white
film clips in a style rem-
iniscent of the fight film
“Raging Bull."

One wonders, though,
if all games for adults
have to be violent or
contain sexual themes.
Kudos, therefore, go toa
New York City company
called Eidolon Inc.,

114

Scenes from Millennium Auction [top): JVC's multiuse X'Eye

makers of a game called Millennium
Auction. The idea here is to get away
from the handplay, Le. point-and-shoot
approach, of most games, Millennium
Auction iz designed to offer visually in-
teresting mindplay.

The Eidolon game takes place in
the not-too-distant future. Up to four
playvers compete to collect the world's
great art objects. While these ohjects
inelude some recognizable works by
artists such as Van Gogh, there are
some tongue-in-cheek collectibles to
be had as well. These inelude Bill
Clinton's saxophone and “faked”
footage of the 1969 Moon landing,

Other aspects of the game are posi-
tively inspired. One character, for ex-
ample, is a young Japanese cyber-
punk entreprensur who
sports a pull-down

:}rs-l.‘l'.'m |above].

vizor that operates as a datalink.

Another inspired aspeect of the
game is the holographie infolink, or
future data highway. Information
agents zoom down the appropriate
funnel in search of critical informa-
tion, Visually speaking, this iz one of
the best graphic representations yet
of how a worldwide communications
network would operate.

The $100 Millennium Auction
game ig available this spring as a CI-
ROM computer game, but plans exist
to make it available on other plat-
forms such as 3D0O. This ean't happen
soon enough, since at this writing the
goftware for the 8700 3D0 system is
underwhelming. CD-ROM game sys-
tems, in fact, are proliferating. Com-
modore, for instance, bows its $399
Amiga CI¥* gystem this mﬂntﬁ.

1 One new CD-based
= : "_t game system avoiding
; any software problems
is the new X'Eve ma-
chine from JVC. It lists
for $500,

X'Eye plays all Sega
CD-ROM games and
can also be used to
play audio CDs, CD+
Graphics karaoke dises,
Electronic Book discs
| and edueational soft-
ware such as Complon's
Interactive Encyclo-
pedia—which indicates
educational software is
moving toward game
platforms thanks to the
multimedia capabilities
of CD-ROM. ™

ol
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5 sure steps fo a fast start
as a high-paid
computer service technician

L L f Phas, niow you train with and keep the latest in
cl,m COMPUTER diagnostic hardware and software: the RACER.
® se a —SERVICE plug-in card and QuickTech soltware program, both
mpleia frumms OB from Ultra-X, Using these state-ol-the-art diagnostic
hr tools, you learn to quickly ldentify and service

mﬂ'm a virtually any =
secure fomorrow computer problem
lobs for computer service technicians on [BM-
will almost double in the next 10 years, compatible
ﬁ;zrd!ng to the lal;u.t Depari:rrmnl of machines. -

r ections. For you, that means —
ur:lnmJt'i::i:11 ﬂppﬂrtumtluy?:r advance- 1994 Good pay, ool 2004 g 7
ment, 4 new CAreer, or even a computer service business of your own, ‘ e

But to suceeed In computer service today, you nesd training—
complete, practical training that gives you the confidence to service any

brand of computer. You need NRI training. 4
Only NRl—the leader in career-bullding, at-home electronkcs training n Mﬂkﬂ sure m W ulwuys goll'

for 80 years—gives you uselul knowledge, hands-on skill, and real-world someone fofturmn fo for l'ﬂl
experience with a powerful 486sx computer vou keep. NRI s all you need Tluml,ghuut ur NRI
to succeed in this growing, profitable field. ~ tralning, yﬂu'}:g ot the
full support of your
personal NRI instructor
2 and the entire NRI
technical staif. Always
u m ready to answer your
“book questions and help you i
Ieu H ¥ h you should hit a snag,
I'l"ll_l'l your instructors will
try things for make you feel as i
you're in a classroom of
‘F-'“ one, giving you as misch time and personal attentlon as you need.

NRI knows you learn better by
doing. 50 NRI training works

avertime to give you that 5
invaluable practical experience. You first read about the subject, = 5'“" a b ht new ﬁ"’um hY
studying diagrams, schematics, and photos that make the subject even sending for yqur FREE :utulog Muyl

clearer. Then you do. You build, examine, remove, test, repair, replace.

i Discover for yoursell how easy It s to succeed in
I;l;ﬂﬁm InlrE:uC:rsail the feel of the real thing. the confidence gained computer service. Return the coupan to get NRT's

big, lull-color catalog describing every aspect of
NRI's incomparable computer training, as well
as training In TV/video/audlo servicing,
telecommunications, industrial electronics,
and other growing high-tech career fields.
Find out more about how step-by-step
training the NRI way will help get you
where you want to go!

Ii the coupon is missing, write bo: NRI
Schoals, McGraw-Hill Continuing Education,
4401 Connecticut Avenue NW. Washington, DC 20008,

Il you really want to get ahead
In computer service, you have
to get inside a state-ol-the-art

computer system. That's why

ﬁnwill::]udu a h.lg.l't-tapmd E" h Fﬂ‘
% minitower computer as ”ﬁ’s hool Je O
the centerpiece of your hands- choois B57I 0 | approved under GL l
on tralning. McGraw-Hill Continuing Education Center L CheicIor i l
As you build this 1 meg -;Eﬂ Connecticut Avernse, NW, Washington, DC 20008 I
RAM, 32-bit CPU from the [¥ CHECK ONE CATALOG ONLY
keyboard up, you actually see 0] Microcomputer Servicing [0 Computer Progamming
lor yourself how each section % Wmﬂﬂﬂiw E E: :m““m SPE‘:“H“ l
L Im u A S'Mt'-.u’
imﬁﬂﬂﬂu::l:::f Ton [J Industrial Electronics/Robotics [ Programming in Cr+ with Windows I
computer's “intelligent” [ Basic Electronics [ Bookkeeping & Accounting I
keyboard, then Interface the power supply and high-density lloppy disk I Name I
drive. But that’s not all.
You go on to install a powerful new 200 meg hard disk drive and Super l Address |
VGA Color Monitor, today's most wanted computer peripherals. Now not
only will you dramatically Increase your computer's storage capacity, but I City State Zip I

you'll get to enjoy the drama and impact of a fullcolor display! Aceredtited Memiber. Mational Home Study Counel |mm:l



B UYER‘S FOR ADVERTISING RATES PLEASE CALL OR WRITE:
BARBARA JONES, MAIL ORDER MANAGER

224 W, 57TH STREET, NEW YORK, NY 10019

PHOME: 1-800-66%-1251 OR 212-649-3136; FAX: 212-585-5562
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SANDBLASTERS [

REMOVE RUST FAST
Leading manuy- Mo Balts. _All-Hydrsulic Drive!l 1
tacharer 23 yra Use for sxcavaling, clearing, o
Prassure blast- | =
Bre arg sasy o
oparate & super
fast, 52080 up
Enclosed cabi-

He's making a
concrate flower pot...
and so can YOU!

Make and sall your pwn
ornamantal concrele ibems
Ordar your book about 425 .
alurinum molds, pricas and .
proadusnn :r.a:.l; saCrels (Fom M Bﬂﬂu neis recycls abrasive contin-
world's largast mold manufscturer ﬁ“lr s'l u ually, 524Bup. Up to BRt wide avall-

able. Mo fasier way io clean paris
CONCRETE MACHINERY CO. INC. FREE TiP Catalog. Call today,
P.O. Box A39, Hickary, NC 28603 1-800-321-9260. Fax 216-533-2876

TIP Sandblast Equipment, Dept. Ph,
7075 Rt dd5 PO, Box 449 Canfisid. OH 44404 EE%
P2 EREETEE i
NOVAPLEX 519‘:9_%“:“..53‘;
Converters & =T

H Fo caming of Trissee Wi oo pad
niversai nemoies e e e

Compatible with any VCR, TV,

Ush: 1 Yoor (& bsven) $15.+ 2 ean (12 ueo 525 | | | d@SCrambler or converter. ENVIROLET.
Conad: 1'Veor $34 » 3veor bt A Crar | Yisor 534 + 3 Yeon 48 Quantity discounts, money-back guarantee. Composting Toilet Systems
P.O. Box 1748-48 « Union, NJ 07083 | Call for free catalog. T b
T 51 FEICES
FOR MILITARY VEHICLES
DT | (800-644-6682 @9 =

Join the 18 year

Advanced Waterless & Low Water Models
The emiranmental, sanitary, odor-free answer for cottages,
cahins, homas & industry. Call for free informatian

SANCOR*

14020 Miings e Scartorough, Ontano. Canada W15 303

1-800-387-5126

CAMADA1-800-387-5248

Tii-Steet's Homes have features not avallable with ordinary wood housing.

& Unmatched Protection frorm High Winds, Fire, Termifes and Farthquakes
¢ Energy Efficient 9 Thick (R-30) insulation for BIG Enengy Savings

& Environmenialy-fiendly Matenal fover 68% of all Steel 5 Recyciled)

¢ 100 Models + Custorn Designs % Clearspan inferiors 4 + MUCH More

Distributors Wanted

Tr-Stee! has helped people all overthe  THAMNLLSReRE RS LUCT [o]
world fo develop thelr own business. LOCATION: SEMINAR DATE: CABLE TV
Chicago, IL Mar. 2, 1994 DESCRAMBLERS

+ low, Refunciabie invesirment Baifimors, MD Apr. 6, 1994 CONVERTERS
» Sirnpile Bolt-togefher Construchion Los Angeles, CA May 4, 1984
+ Hands-On Construcfion Training Seattie, WA June 1, 1994 ACCESSORIES
+ No Franchise Fees Los Vegas, NV July &, 1994 » ]
+ Unmatched Distibutor Support Lo Angeles Cb | AUG-9,1994 a SAVE 555 DON'T RENT 4
+ No Experience Necessary Sarninar: 150, Saminar date followad by
+ Commercial & Small Bulldings fﬁé’“’éﬁﬁ% wm;‘ni ms 30 DAY MONEY BACK GUARANTEE

. PANASONIC, OAK, JERROLD,
Call fo Order CAL [OLL_FREE [ODAY ZENITH, SCIENTIFIC ATLANTA
s1e.05viveoor | 1-800-TRI-STEEL 'E‘_Steel PLUS MOREIII LOWEST PRICES!I
FREE Info Packel | a17)457-7070 Fax (817) 497-7497 Siruchres, Inc. AA Elsctronics

CALL 1-(B0OD) 258-9512

5400 5 Slermmons Fowy.  Denhon, TX 76206

199, A Ol e
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Satellite-TV

100% Salisfaction
Guaranies

Let Us Help You Seisel
Your New Satelfite TV
Entertesinmant System

1-800-334-6455
i E1ATEMEEN Pax T8 TR-ATE

SKYVISION INC2
1020 FRONTIER DRIVE
FERGLIS FALLS, MN 55557

3
:
i

s sy

FHEE CATA LDG
GUARANTEED BEST PRICES . [MMEDIATE SHIPPING

APPLE ELECTHDH ICS

A-1 TURBO EXCHANGE CO.
TURBO CARS, PARTS & ACCESSORIES
New, Used & Rebuilt
All Makes & Models
Motors, Trans, Parts
MC - VISA - Am Express
FAX 310-828-2070

1-800-535-8872

+ DIAMOND TESTER +
Ty . —

hid

'mmﬂ'mmnﬂlmml'mmw

Ly

CRLY SN oo o sy e O
L o g, Pisted s ] o b ve—
il e e
AL W e P e e
Pl B VR0

P TR

T R G, 10 i) Suin}

WOOD HEAT

WOoOD FURNACES
--u HEAT YOUR ENTIRE HOME

r !:dt 1-218-328-8T88 or Write

HWY 3W.
um.nu MIM MM 55744

CABLE T.V. EQUIPMENT
Why Pay High Rental Fees?
Papigcements for &l modsis. 60 dey whoon-
ditional morey Back guarsnes, Low Prices
Ship within 34 hows. BSAE for ines omimiog.
Visa, WMC. OO0, Lot o saperance work for

™ 1.800-243-3967

: BNYLINE SYSTEMS INC.

114 & Eoclid Ave.
POPULAR MECHANICS = MARCH 1994

Park Ridge, IL 80008

‘Searching for
New Prud

*Over 450 companies offering more than 000
products. ® Every company listed provides
deseriptions (in English) and photographs of its
products;Company address, Tel. #, Fax ¥, and
Telex # * Every product imaginable including
many new and unigue products not yel available
in the North American market. * Buy below
whalesale directly from overseas manufacurers
* Jﬂ' day Money back guarantee.

Thousands of products including:
* CALCULATORS * CLOCKS * CLOTHING *
* ELECTRICAL APPLIANCES * * ELBCTROMIC

(GAMES * HANDNAGS * FARDW ARE * FIWTELY

* KITCHENWARE * LIGHTERS * (FTICAL GOODS * PENS
* PLASTICS * SPORITS GO00S * STATEONARY * STEREOS
"T.I.PE m‘-_l\_l_ﬂf.ll'.'ll‘.u 'I'I.}"r! 'I-Jl.l'f'lirj E‘Tf

(plus $2.50 sl'uppmgj

I_[n.lrrmlkumlﬁu\lumlﬂuh F‘E PR EER _t
130 Mlain St., Baw 1245, Springfleld, MA 0100

I Pease send me & copy of The 1994 Hong Kong Exporten: I
Dimetoey. Enclosed i a checkimaney order for 81995 plus
5150 shipping.

I
| ue I
I

| Asdres

| City, State, Zip

WA orders please sdd 5% wales o Coopyrighn 1954, [RD

Train for exciting
career opportunities! <3

Get on & fast track to 3 neEw money - Friakang
carear, IG5 can frain ol Al hoimae Tor
& betier job in any of these fast-
gronwang, gaod-paying feids!

You can gven gat a 3
Specialized Associate o
Degree at home -

through |CS. [ "3 — .
! l-[ inamational Comespondence Schaols

e semc fapl. APBS24S 925 Oik Street. Scranfoa PA 18515

i
i

‘ﬁcmt&a:huswmummmunnwmnm athome for |
,mururlrmedmm o obligaticn. Check One Box Oaly!
:l.m“umm IN SPECIALITFD :
17 Business Management DEWWT&M I
I ) Accountisg Mo hanicad T I
:%g: —Finance Option EEH‘EIIEWW !
151 Applied [ Bectonics Technoioqy )
} (1 High School 2 Gy i
lgmm 3 Programming I
| L] uneying & :;gmummmw !
:-§mmﬂmﬂ %mlhﬂmmlﬂsw !
1 C1 Posics Sciences £ TVIVCR Repair :
§ 1 Diessst Mectanics ul i
1 O Bactrician i Cam Spocidist 1
1 1 Smal Bosinesy L[] Journaésm/Ssa Slory Wriing |
1] Gun Repair L] imerior Decorting 1
:Dmu“ [ Forist ;
:@ﬂlﬂnﬂ'm gfﬂm :
IHM Flapder Emmuwmrn :
iﬂmmmwﬂ i
i Ae I
Apt. ¢ i

i i

i

i

I

i

i

1 Bl]l] 595-5505 Ex. 2618
W

[] !‘.HHHAIL EDI.IPDN

|
I
[
I
e o ———— o

| S

sNorthern

I Where the Pros and Handyman Shop

—300-433 5545

SUPER SA‘UIHGS!

Spot Sprayer
For ATV or lown

Famous Name GllEng‘[nil Prmad Lowl

‘15;_@} .

Roll-About
Palnt Pro®
Ecsy fo ua,

Com st T gongn
) pouyvecummn e

HP Oas Ennlnn
owesl Prices|
1,000 In Stockl

Supar Heavy Duty Tarps
11:]@:!‘&?[:!“‘ mash of
i I'I'!ﬂ-m
batwaen twa |

Cul S
FxF
Fuil

Wi

1z 18

1720

af rilhcﬂu :I‘:nr

r:.!w and
ultra-vichel
resisian. .

FREE CATALOG!

Shipping nol inclwded.

Send or call for your
FREE Discount E'II alog
ORDER TOLL FREE

1-800-533-5545

Fax: 1-612-894-0083

Stale Zip

PO, Box 1218, Bummwille, MN 55337-021@

1

1

Koy #360T0 SEND TC: NORTHERM, |
- |

113



Build a SHOP OF YOUR OWN
for prices you could only

EASY DO-IT-YOURSELF CONSTRUCTION
PACKAGES MI.UH mlhm

Presenting

The DRe FIELD and g
BRUSH MOWER

—the amazing walk-behing brush cutter thar--
CLEARS & MAINTAINS mesdows, pasmures,

woadlols, Mldmﬂmhﬂmmﬂ ]
mﬂﬂﬂhﬂmm brembies, tog
brash and saplmgs up 1o 1° thick. CH
MULCHES most everything it cuts. Leaves
'\R]T.M'fﬁ_ﬂnlhlh:nprkup -
like band-held brushouness and
sicklebar mowers, Perlect for
low-mainienance wildflower
meadows,

style woodlots, -
walking paths, or

any ases you caly
Wanl o mow onoe &
manth or onee & seasan!

ws-san
COUNTRY HOME PRODUCTS®

Diept. YM403F, Box 89, Ferry Road, Charloue, VT 05445

36x48

Value $7,751 Value $12,145

NOW $3,975

Value $17,250

Other Sizes Available

PMIRACLE {1155

1-800-843-8275
FAX 612-544-1835

Made in America

SHOP - TASK

Tha Original Home Machine Shop
Deslgned In USA by Shoptask

L] L l

- ke I GO
Fies! eaiiy, st pioe
3 Axis Power
P! Swiditen
1 Month
Warranty
100 Parts
Sty

i‘ .

gﬂ_ Al Teging

L

1-800-343-5775
DEMAND THE BEST

SHOFTASK PO, BOK 591, MONTESANG, WA B85E3
SINCE 1881

17T Gwing
x 18 Mil Tasds

FREE BROCHUAE

- Don't have unprofected

DIVORCE!

Gal mxtanahe halp Fom =
MEN'S DEFENSE ASSOCIATION
17854 Lyons Forest Lake, MN 55025

>3 3 becks brings infs <<

' FLUSH UP TOILE¥—

To Above Floor Drain
Install It Yoursalf - Anywhere
Mo Digging Up Floors

Write McPherson, Inc., Depl. 16

| Box 15133, Tampa, Fiorida 33684 |

4 WHEEL BIKE

DRIVES LIHEMAH'
# Easy 1o Pedal » Fun

# Comfortable = Stable
® Golf Bagsﬂargn Carrigr
o 1,2 & 4 Sealer » Sireel Lega
Free Literature 24 he 1 (615 \’ER -2737 Exi. BE81

mﬂﬂ“’ B581 = 124 AMOADES LANE
HEMDERSONVILLE TH JT07S

sxciting D01 ||I||\.|||

{(We manufacture
thousands of
benders)

120

' SHEAR & BEND!

2 #4 & W H3
Concrete Reinforcing Rod
WITH ONE TOOL

Uses internal
replaceable tool
steal cutters

Mo cast iron — all
moving paris are

precision machined
out of steel and haat
treated for
long life

Comas
mounied on
board ready
io use

BABY SHOES

MAKE TO $300 A DAY

WORK FROM HOME!!
GET FREE START-UP LITERATURE

4 CALL I-B00-888-9018

rKITES

FEEEEU.'DRCATALDG
Choase from over 200 excting kites. Wi,
# Mary unusual & innovative designs.
lcalrmmmfnryowunhgmdaﬂ
| Into The Wind « (800) 5410314
H08-M Pearl 5., Boulder, CO 80302
L----------

SAVE! SAVE!
CABLE TV DESCRAMBLERS

JERROLD - QAK - HAMLIN - ZENITH
PIONEER - SCIENTIFIC ATLANTA

READY-TO -SHIP!

6 MONTH WARRANTY | ABSOLUTELY
LOWEST WHOLESALE / RETAIL PRICES!

MASTER CARD » VISA - AMEX « C.0.D.
FREE COLOR CATALOG!

1 (800) 950-9145
e

. VATD QLD COUNTRY ROAD, STE-Dt§
=@ | FLAINVEW, NY 11303
RO NY SALES - PM

POPULAR MECHANICS ® MARCH 1994



“Elevette” Practical Luxury.

En||n!..' the practi-
cal luxury of B
“Eleyatte'’, the
custom-built resi-
dential elevator
that's ideal for
those who can’t
or shouldn't climb
stairs, Write
today for mora
information:

INCLINATOR

COMPAMNY OF AMERICA
Dept. 42 .
P.0.Box 1557

Harrisburg, PA 17105-1557

FREE CATALOG! 1-800-648-7938
JERROLD HAMLIN OAK ETC

CABLE TV DESCRAMBLERS
]

& Specill Desler Prices? = pare our Low
Pricet! » Guarantesd Prices & Wamantes!
= Qrdéry Shipped |mmediaiey! VISAMCAMEx

REPUBLIC CABLE PRODUCTS, INC.

e ol Wl

At Lagt 8 New Amaringly Simpla
GAS TURBINE

JET ENGINE

B ) oG AT

E%—Tﬂlﬁrﬂ“?ﬂ‘..ﬁxs. :ﬂ:ln ™ IﬂIl'I“p;-u I:i.::Lr
i

Al mrts Hur:nhu- on 8 metsl catting Lot
lml“r. , Fol wee an amall rec
wte. Fu n’;

" i, -
Rl of mialeriaia and phitan Frcs 314 00 N

BANTA MOMISA, 'élln ¥ h

SAVOY SCIENTIFIC

SAVE MONEY! OWN YOUR EQUIPMENT
You now have & choice to own
your u;l:lie gquipment to

prices on all maejor brand
names incioding Zenith
Jerrald, Scientific Atiants
| Tocam, and Ponear, FREE 38
day trial period and 1 yesr warreaty. So, if you are tred of
the nising cost of Cahle TV
CALL FER YOUR FREE CATALDG TODAY.
Add-on Cable Comgary

800/3349-8B4475

B0, 80X 1TiZ, DEROTO, TELAS THIE-TIIZ

POPULAR MECHANICS ® MARCH 1994

COVER(1»

I
[
¥ i ; INSTANT GARAGES
= Wi ALL WEATHER SHELTERS

Amsembles and Snchors Quickty & Emily
30 Day Money Back Guarantes

Foe Inbarmation Call Toll Fres

CALL NOwW 1800 332-9344 | E=

OPEN TO ha- 5 (203) TE1-8000 / 202

Yes! You can own your
own home.

It’s easier than you think!

fust being your own general contmacton
and doing some of the "-I|:I|F_I|I| wnrk
soursell may be enough participation to
provide the eqguity (down pavment) vou
need for a mortgage on your very own

home! Call today!

i
I No doun payment on Miles materials 1 '300'343' 2884
3
o

or money lent for subcontracted work Ext.1 .

MILES HONWIES

LOCKDOWN TOOLS

a division of Lockdown Securities, Inc.
Manufaciurer of Compact Metalworking Tools

605 South Adams 5t., Dept. PMB3, Laramie, WY 82070
(307) 745-5999 - FAX (307) 742-5999

FINAL OFFER

before necessary
price increase

Approx. Bandar
Weight &0 iba.
Huight 38% in.
Owar 5,000 Banders
in use lodeyl

X
NSS

121



1 shoj
® fill = |

IT YOURSELF!

il i 0%
Easy to use!
Save Money!

,_| ' FII
Save Time!

‘9“ As low as $1095

- @ Smithy

For FREE Fact Kit o il
Call: E.r:u:r mt. E:I
o o il =
1-800-345-6342 SOTt £ 30d Bt
{Ask for oparator PM) The Dalies, DR 57058

0

Hemrmngs
Motor News

World's gt collasinr cax
markerplc

Clver BN oy r|.|:.||||||n L]

HI f with, thesisamas of

Call 1-BO0-2IT-A3T3, ext. 550, or |-B02-441-3101, ext. 550
0 une yoar MOATSA, o send pEymEns me

Motor News

PO, Box 100-510837, Bennington, Vermont 03201

i

MELT METAL!

Seiup complete foundry! Build a low-cost, high-temp

furnace! Melt aluminum, brass, iron, more! Pour
ingots, machine parts! Discover complete plans, how-
1o, & secrets! Highest quality howsto books, new and
old, show you how! Wiite for a complete catalog!

POUND IRON!

Blacksmithing and forging manuals, books, plans,
projects, and much moeel Write for a catalog!

BUILD MACHINES!

Build a metal cutting lathe, shapes, milling machine,
shest metal brake, bandwaw, more! Leam (o resiore
maching tools, spin metal, mone! Build

=y one-lung gas engines, Stirling &
({5

steam engines, mare! Build tools,
shop accessories, more! Build a
complete metaworking

Low-cost! Incredible!

rl"'I '

r|.1.v|:,l|

JEAD) Write for a
y CATALOG!

R Send 51,00 for your personal
i) copyaol our giantmetal working

catalog! Learn secrets and skills
you never thought possible. Hun-
dreds of guarantesd quality books! You'll be amazed!

: |'.. T

Wn'rn for a tcl-plela catalog TODAY! Do it MOW!
- - -

{liker Metalworking Books
Box 538-FME, Bradley IL 60915
I D Send a Technical Books Catalog! §1.00 is enclosed! I

[ e |
l Sreet I
E‘L [ N ] g -]

UWH A MABHIHE SHI]P Back Yard Shop Suluhnn'

SAVEUP =
10 45%

By Fachory Diresl,
Balld it yourself! |

WAN e BRE
B 5NN :

Free Six Months Storap!

800-888- 4308

BUY ONE AND WE'LL MAKE

YOU AN EXCLUSWE DEALEH
ma ﬁ wheel'
drive

Amphibious |
2 and 4

passenger
models

2]y ke Ene
No M:rnar Dawn As low as STI0 mo.
Call Toll-Free 1-800-255-2511

(From anywhere in the LS. or Canads)
Recreatives Industries, Inc.

60 Depot Sireet, Buffalo, NY 14206

el [mnuuun: To Be Tan!
T a\twﬁim

ey Diiewet it 5 ,l"-

tm

1-800-162 919‘!

PUT A DRESSER UNDER ANY BED

FREE CATALOG

FITS UMDER DO
2L AN
WATTRESS

‘,.___ DUSTPROGF
3
'_“'_‘r' UNGERBED

4 DREGSER
o

REPLACES
BED
EFALE

CEDAR
o i CLOTHES
B -ﬁf PACTECTORS
67 LoMg AT Y
i T o 16
EELF L OSNG DOORS ORAWERS

FROM 5128

1-800-782-4825

d Al Jerrold, Oak, Hamlin, Zanith, .
!| Sciantific Atlanta, Pioneer and all |}

GABLE LV.
CONVERTERS

WHY PAY A HIGH
MONTHLY RENTAL FEE?

specialized cable equipment avail- |
abla for shipment within 24 hours
For fast service MC/VISA or C.0.D
telephone orders accepted. 30 Day
Guarantes [Quantity Discounts) 8
AM. to 5 PM. C.5.T. Monday
through Friday,

Send sell-addressed stamped en- |
velope (60¢ postage) for FREE]
CATALOG i

EE%GR%‘I"\KS INC.

| INFORMATION/ORDERS (800) 472-1110 i

SEE in the DARK!

Gt the some technology used by our
troops in Desert Storm. See what
you've been missing in low-light
and no-light situations with

NightSight. Works in tatal dorkness!

800-644-6682

Call for free brodsers on complete produc line.
MNOWAPLEX 8518 Arley kvs, Som Veley, €A 1352

m Use of this product for huniing and oiher
o hw OCtvities may not be legal in your arsa

CABLE T.V.
210) {2

CONVERTERS / DESCRAMBLERS
Why Pay Rent

Call for FREE Catalog

1-800-972-2779
FREEDOM ELECTRONICS

- 4360 NE 11th Avenue

= FL Lauderdale, FL 33334

FROM GOV'S BEST KEPT SECRET, THE
DISABILITY CONSULTANT

AVANCED PaY, FREE TRAVEL & MORE
FREE BOOKLET — CALL

303766111
BOX 460058 « AURORA, CO 30046

CABLE T.V. EQUIPMENT
10 Years Experience
Zenith, Jamold, su,gmnpn: Atlaria




MAKE *90/HOUR

-

» SAVE .o

SCRATUCHED OF CRACKED
WINTHIELIES & PLATE GLASS

~

‘\) - -
. 2500 % profil. Esxy to leam

Loy iy nrm i

| caLL now - TouL Free B00-695-6224
NVS, OPTIKLEER DEFT. P

50 A
.‘h. O lﬂ‘zlﬂ.l.m,"l.ﬂlmml tl!ﬂl"—lﬂi J

SEE THE MAGIC OF THE UNIVERSE!
| e

imlormalion Taf Fciote )
Isescrape parybons musmi S o nowl

SO, . 1o

wrmugnm "Bl
m'h [ez. pm-;tfrs‘umf
Ntr 3 an [ymy

“Tpwimum Optics &f Mnimum Coet Since 1957 )

FREE PH.D'!

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS

Psychic * Hypnosis * Counseling = & More!

Rusi Name & Address To:

E5-PM = SACRAMENTO, CA 95827

DESCRAMBLER LIQUIDATION!
FREE CATALOG!

Hamiin Comboa $44, Oak M358 380 (min., 5, sic.

I ELECTRONICS
1 758

Orders. BO0D-628-9656

BIKES BY MAIL-CHEAP!

IN-LIME SEATES, TANDEMS, KIDS' BIKES, WHEELCHAIRS,

ALL PARTS & ACCESSONIES

i U
5 4o
Rl CATNDG

{619) 284-5400
CHAPARRAL CYCLING & SKATING

B350 EL CAJCH ROULEVARD  LAM DHGO CAIFDEMA U216

WE DISCOVERED - - -

40 Realistic Home Businesses ama
avar 3,000 offers wa invastigaled, l.:ﬂ
20 Suppreasnd Rajuvenation 2nd Haalh
Fommutas. Our 16 page mpon is §1.
Cif-Shore Arbitrage Trusi sarms 20%
o 120% annually, Full inlo-pack §1,
REDWOOD INSTITUTE
4545-B10 EI Camino, 350-M, Los Nws, CABI022

CONVERTERS
DESCRAMBLERS
TEST MODULES
RADAR DETECTORS
SCANNERS

CALL FACTORY DIRECT FCR
FREE CATALOG
1-800-422-2640
TECH SERVICE AVAILABLE

[=

POPULAR MECHANICS ® MARCH 1594

CABLE TV

DESCRAMBLERS
Best Prices in the U.S.A.!
Guaranteed to Work!

WE WILL BEAT ANY PRICE!

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest

DMTB-A - all Jerrold Impulse &
Starcom series
SA3-DFA -all Scientific Atlantas
incl. 8536, 8536+, B580,
Drop-field
- all Pioneer systems
ALSO
FTB3, SA3, TZPC145G
FAST SHIPMENTS
30 DAY MONEY BACK GUARANTEE
FREE CATALOG & INFORMATION

1-800-772-6244

M-F: 9-8 EST
U.S. Cable TV, Inc. Dept.: KPM034
2100 N. Powseriire Ad. Bidg. F-§ Pompano Besch FL 33072
MO FLORIDA SALES!

PN-3A

e e e

CORVAIR

Over 10,000 new, used &
parformance parts in our
00 pg. illustrated catalog:
Rushed - $4.00 [in U.5.A.)
CLARK'S CORVAIR PARTS.INC.
Rt 2,Box PS,Shelburne, Ma. 01370
(413)626-9776

Concrefe Dome Kif

Busid yowdr paam siper
siFong concrete dome!
Diffices. homes, sheds
v, rertal unets, el
Cost / Energy Efficien

h ; Monokthic Comtructon, bnc.
Video / Brochise $19.95 PO Bow 479-M - ualy, TX TEAE1

MINI MICRD CAMERA
The smallest camena in the warkd. Uses & 38-colar expedisn fim
The camara is ondy W iang and has a fim counter, making &
discrast for raconding evants, peapls, and information evan in low
bght sihaations, Comes wilh carrying casa and 2 rodis of film

$225.00
MINI CAMERA WITH LIGHTER

The cigaraite ligiier camen (s & ey funelioning cigaraite fighter
that housas a tiny high performance camera. Like e minj micro,
It as @ fibm counter and i8kes 36-color exposun fiim. it's sasy
fo use, |ust point and shool making it discroet for sy #vant evan
In oy gl situations. Aleo coms wilh carmying case and 2 ol
of flm $197.00
Te onder sand check or money order plus §2.00 for shipping and
handling to: AMERICA, P.0. 80X T36, ABERDEEN, 50 57402,

FLeam auto mechanics! g 1

Learmn auto mechanics!
l “bumper i o-bumasr” fof sl kinds of cars.

Fres carsar

[~ g

[ oy

(=] Bints___ Tip. —

Idll-ll“m

PO, BOBS Poswsll P, Atlanis, -

NN
BIZARRE

HOW-TO
| 4 BOOKS!

Discover one of the
most bizare collec-
tions of paperbacks, pamphlets, industrial refer-
ences on incredible plans, lost secrets, and forgot-
ten events ever assernbled! Wirite for a catalog)

1945 Lejay Manual - Build arc welder, electric
| scooter, 110 volt alernator, spot welder, windmill,
mare! 50different plans! Bargain! Mo, 20013 $6.95

Whiskey, Brandy & Cordials — 1937 |ndustrial
handbook secrets of making hard liquor. Large
batch recipes, aging secrets, still diagrams! Secrets
you're not supposed o know! Mo, 20935 §9.95

Do It Yourself Vacuum Forming - Build all the
equipment you need to make signs, models, proy
and much more. Money Makerf Mo, 1308 $9.95

Builder's Molding & Casting Handbook —
mﬁ and cast E\-en;rEing “c:"l- metal, Make

props, masis, fake bottles, all the secrets. Hot
sefler! High quality! Unusuall Mo, 1328 §19.95

Build a Working Solar Cell - Build a real working
cell. Mot all that efficient but very low cost. It really
wiorks! Creat science fair project! No, B19 §4.95

1001 Formubas — The Laboratory Handbook for
the Experimenter — Reprint of 1920 handbook of
experiments far =

do-it=yourselfers, :
No. 20811 $8.50

Tesla's Experiments
with Alternate Cur.
rents — 1904 Tesla

Secrets of Lightning Bolt
Generators - MNew

on building static elec-
tricity machines: Van de Craaff, dirod, frictional, &
mare. Rare high voltage secrets| Mo, 20900 $8.95

1934 Shortwave Manual - Secrets of old shartwave
sefs] ﬂlaaran-u—,&:hmﬂ:. tips, Mew added chapter
on building solid-state versions. Large 260 pg pa-
perback. Incredibly good! Mo, 4643 §15.95

Build Your Radio Receiver - Detailed how-o
mianual from 1924! Crystal sets, regens, super-hets|
Rase text back jn printl Get one| No. 20951 §8.95

&/ if}'!h!bﬂﬂh!.;uwant..iend
H( MW iﬂ:ﬁ:h. money order, Visa,
TO Mastercand. Shipping & handling:
{}[\II}EH 75¢ first book, 25¢ each Itﬂ%—

thonal. Money-back guaraniee.

Write for
new Technical Books catalog
and see for yourself what you've
been missing! Send $1.00(US &

Canada) or $4.00 foreign air. BI'I'M.UE

r copy of Lindsay's

mail. We'll send your catalog
Immediately! White today

TODAY!

—---——_--—1

(indioy's TECHNICAL BOOKS
1’70 Box 538-WN1, Bradley IL 60915

Send the hook Sand i
:Dﬂ'll!::btd1= e Dcnch‘::;t:ﬁlll::

Name
| Adiress

u’:lry—_s:_i‘hp
-
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SAL

TIRED OF JUST GETTING BY?

How Does $350to §1500 Per Day Sound?
Become An

INJURY EVIDENCE EXPERT

This & an exciting new profession
staried in 1993 and is part of the
multi-billion dollar industry of pre-
wrnng evidence of motoe vehicle
aceadeni injuinid,

Other Benefils

* Mo minimum
educational
rtqu:rcmrnll.

CABLE TV

%
DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

* JERROLD * TOCOM » ZENITH »
* OAK » PIONEER * HAMLIN »
= SCIENTIFIC ATLANTA =
24 HOUR SHIPMENTS!

QUANTITY DISCOUNTS!
30 DAY MONEY BACK GUARANTEE!
FREE um.m l INFORMATION

We Provide
= State of the art high-
tech equipment

= Complete in-home
training * Can pursue full-
fime ofF par-time

= Free 1si year
membership in the
Society of Injury
Evidence Experis

= Mo employer
looking over
vour shaulder

* Mo commissions
or royaliies o pay

& Low overhead
method of operation

» Moselling
requibred

= Agsistance with
IEE area selection

)

Hn‘.l.ll'f.l"l‘.l.l.l'llri Amaerican Express » Irua = E‘(JJJ.
HAVE WAKE Al) MODEL WUMBER OF EQUIPMENT LISED I YOLIR APER

1 -Bﬂﬂ-ﬂ“- B‘-ﬂﬂ
For fechmnical &- i;m.‘nme:rserm 305- ?'J‘Q-SJ'.?E
CUSTOMER'S EXP

A.I.LBHFHHEI M_W:I.FEEBA

= Your home is
your office

*All persons must have valid driver's license,
be insurable, and no criminal record

T ————————————————————— -

Send 1995 « $3.00 wh for introductory video snd
o hisie 10
VITAL STATS CORPORATION
4505 Hasding R, See. 176
Mashville, Tennessee 17205

CABLE WAREHOUSE

Y11 T WEST DAKLAND PARK BLWD . SUITE 115, SURRISE, FL 33351
N FLORIDA RALES

r Heud
TV Bills!?

.

Don‘t Lose You

cub

Oover High € IE

*

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 » Zenith * Pioneer
Scientific Atlanta » Oak * Eagle *» Hamlin * Tocom

1 800 624-1150

Ne=R  wMniazni,- 2SS

Mrmber ol
B75 5. 72nd 5t = Omaha, NE 68114 ﬂ

Matonal Commume
Cable Asscizsn

124

LARGEST SELECTWON
L LT

PAGE CATALGD B
i T g T )
e =

E..w %&‘HTHWOHED T [T 167-858

FREE CATALOG! 1-800-345-B927
JERROLD HAMLIN @ OAK ETC

CABLE TV DESCRAMBLERS

= Spacial Desiar Pricas! » Compure Our Low Ratall Pricas!

« Gusriod Warcaen § e Al U Gt G
mlrmmmm. INC.

m*m frcdmrs tmm.mn 1m:i45-m:r

of frew sl avary pear. &4 poge I .“ L it '-.'::...
book telli you where to write or coll 10 Wi
Ih.rr'rlur ihare. Indudsr whers ta

CABLE BOXES

WE CARRY ALL BRANDS

Gilant inventory « Direct from Foctory
Must Liguidote Overifockesd Warshouss
BELOW WHOLESALE PRICES

1-800-237-4951

Cell 7 e

s o Tl Tere Roua booed
S BIFIMN

T Pages N3RS

57 « No Eleciric
e)weﬁ.:za‘f" 1
l Lehman's, Degt, -HDD, Box 41 | |

Kidran, OH 44536 (218] 857-5441
EEEEEEE

SURVEILLANCE

& COUNTERSURVEILLANCE Electrosic Dovices
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|
m(:rl UlS‘ON To be raffied off Father's Day, June 19th, All your tapes can
1904, at 10 p.m. by the Stafford Volunieer
m Fire Department a! the culmination of our look as |
5 annual cambval:
Converters & Descramblers C|ear as Day!

In celebration of our 25th carmival at tha
prasent location—we are raffiing off & “Siver
#Jerrold #5A Beauty”. This is an absolulely perfect body- Before
off restored, I\E&J‘I mm 1963-Fﬂur“';rrntt:
Split Window pa, 327 hp, “Fually,”
¥Tocom ®0ak speed, numbers match, Sebring Silver with
dark blug intarior, AM/FM radio with an
®Zenith #Maord appraised value ol $88,000. The car was

1-800-835-2330 |

MNapaolean, Ohia,

N

| plsS&H
Winner's aption—take the car or $25,000 A py
cash. Winner need not be present, but if I'I

present at drawing, the winner will recelve an

additional $2,000 cash. If not presant, the Tape !

$2,000 will be donated 1o Marcy Flight.

BEST PRICES

3584 Kennebec, Eagan, MM 55122
30 DAY TRIAL 1 YA. WARRANTY

AMEX DISC COD

S30IHd L5383

The winnar of las! vear's 1961 Corvette H
anu:-lt,a-r waa Lynn 1"éq;!'m:lm;l-a-.r of Holgate, w'th lNTE LESTAH
Ohlo—Tiokst No. 206545. « Connects easily to any VCR
e Send $10.00 check ar maney arder for sach * Durable metal casing
EVON o — book of 15 lickets—Ll.5. Funds Onlyl Make
e ol | check payable to the Stafford Volunieer Fire * Gold-plated cables
Departmant and include your name, address, * 2-Year Long-lasting Battery
and phone number, and your tickets will be Copy !“’F
returmead 1o you before Ut&y;awhu. ' pe
Send to: Stafford Vol. Fire Co. 800-829-7746
clo Read Kingsiey—Dapl.
6050 Maln Road Vista International, Inc
Siafford, NY 14143 1971 E. 5th 5t., #101 » Tempe, AZ 85281
(602) B29-8110

PLAZAC SALES INC

ope T comeren i rmeni st | | | CABLE TV DESCRAMBLERS

Service, Prices. One Year Warmniy - Ship

©.OD. Any one implying theft of service wil be |t | " JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN |

#ﬂ.lnf’dn Sorry, no New Jerscy sales. Dealers .
ok PLAZAC SALE i
1-800-AWIRE-G01|1-800-294-7348) WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A

30-Day No-Risk TriaL PERIOD.

WATER BALLOON LAUNCHER 9 ONE YeEaR WARRANTY ON ALL PRODUCTS IN WRITING !
& ONE or THREEPERSON
B ot P % Buy 2 save 10% on seconp uniT.
- : 9k Easy 70 INSTALL INSTRUCTIONS WITH EVERY ORDER.
mﬁm-amth-um * F
£ et Ly ey b e RIENDLY, COURTEOUS SERVICE.
$301a darmen B 33 i ri 000 1-800-441-1047 ’

"“ nm Tnu fio find 2. morm misnse AEenencE
| mas Tarl & SporSub Sve Ths i sols
» “wrt sy’ By Brwadteng o dres cmar
I woim Tuh\'m:lrmh-rng
74 ].Ellﬂﬂ'lrmlﬂlls \n pmdudion
nince 1587 Mow by
0 it fior il fthe prica’ nba
chan woeo 524

AA
CTRONICS

THid W. Dodge Rd. 4334
Omaha, NE 88114

CABLE EQUIPMENT

Jerrold = Zenith = Sci.Allanta » Pioneer » Dak

& MORE! OUR PRICES ARE BELOW WHOLESALE!
- CABLE MASTER
1-800-480-9888 TOLL FREE - - -
125

FOR A FREE CATALOG OR QUESTIONS CALL:

1 SHNES
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CLASSIFIED

DVERTIS

MVIENTS

Dorothy Nolan, Classified Manager

Rates: $11.65 per word. 10 word minimum.

Bold Face Type—$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Additional $54.00 per
advertisement. Centered Headlines (5 words or less}—860.00 per line. Our MAY issue closes on MARCH TTH. (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 order and remittance payable to: Popular
Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10018. Be sure to indicate classification under which

advertisement is to appear.

Advartisers using a P.0. Box number must furnish complete name and street address for our records. To avoid delay in the publication
of your advertisernent, pleasa sand samples and descriptive materials with your request if your advertisement does not state clearly what
is being offered. For additional advertising information call 1-212-849-3167 or FAX: 1-212-586-56562.

WE HAVE OVER 150 CLASSIFICATIONS,

YOU CAN CALL/FAX'WRITE US FOR OUR ORDERFORM OR MEDIA KIT,

ER'S MART
UBLICATIONS

COMPOSTING Guide Send 51000 Check Ta: Tracey

| Barton, P.O, Box 877, Chanhassen, MN 85107

STARTING YOUR DWHM BLESINESS! Thia S1an-Up Cuade
Aeveals How. Siep-By-Siepl Acquéning Capital, Flanning,
Fermie, Teces, Regulshcna & So Much More. Fres Detalis:
Empire, P.O. Box 44306-FM, Clevaland, OH 44144

MAKE YOUR OWN LOTTERY COMBIMATIONS. Mew
book. Info. $1.00 'SASE. Logik Publishing. 150 Clark Bivd.,
Suste 110-E, Brampian, Ontana, Canada LET 4YE

AT POPULAR MECHANICS WE LIKE TO MAKE T 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 MOLAN. (212) B45-
167, FAX (213) 586-5562.

FRANCHISES

“ANARCHIST COOKBOOK™ Avnilable again! 528, deliy-
endd, Barricade Books, Box 1401-X, Baacawcus, M 07008

OUTLAWS Spurcebook of Forbidden DevicesKnow-
leckpe, Write: #305-XC). Penfisid, NY 14526-0065.

"SBHARPENERS REPOAT ™ Moninly Nawsletter. Valuable
Tips—5Sourcas—BuySell Usad Equipmeni. Frea Brochum
Skog Company, Dapl. PAM3, P.O. Box 22787, Minneapolis,
MM 55422

OPPORTUNITIES AVAILABLE

AAMCO s Experiencing Aecord Breaking Growth As it
Continues To Dominate The Marketplace With Over 30%
Hame Aecognition. AAMCO. The Laader In The industry And
Tha World's Largest Chain Of Transmisseon Specialists bs
Currantly Developing Selected Markats. Call Today To Findg
Ot 1! AAMCD Can Bo The Ticket To Your Future Success
(B0 223-B887

FUEL FROM WATER. Enargy independence with hytro-
gen. Amaring frea report Merit, Box 8584, Louisvise, KY
A0

BUY AMERICA MAGATZIMNE - showcase of Amarican
products S84yr. 600 Cenlre Stresl, Depl. P, Ashland, PA
17921

FREE BOOKLETS: Lile, Death, Soul. Pesurmection, Paliu-
fion Crigis, Hell, Judgmen! Day, Restitution Bibls
Standard(PM), P.0. Box 67, Chester Springs, PA 19425

SELL your CAR TRUCK or VAN for MORE MONEY §12.05
1o: Bowen Books. P.O. Bax 580, Lumbarton, NC 28358

2000 AD. THE END? Newsletter Tells About Rapture -
Second Coming! Free Details. Praphecy, Box 150600FM, Fi
Worth, TX TE108

EINSTEIN'S AMATING SECRET OF THE HUMAN BRAIN,
The Strangeat, Best Kept Sacrat On Earth. Send $10000 Fully
Relundable To. Brooks Bartholow, 1154 Sarrano Drive,
Caolten, T4 92324

POLICE RADAR. Concepts. Capabsiities, Limiatons,
bookiat. §6 95 Jim Clina, 1435 Atlantic Drve, Columbia, 5C
2010

PROFIT Invalatile Stock Markel Using The RAT Syatem
Infio $1.00/ SASE. RAT Inlo.. 684 Bargan Bivd., Richiialid, kI
aras?

LAWH Sprinkiar Sysiams. Homeownar's guide to install-
ing yoursed, $10.00 MWW Enlerprisss, 3 Onole, EHngham
IL 82401.

START your cwn Fantasy Baseball Leagua. Free defails.
BAB Associates. 512 Gardiner Court, Romeoville, IL 80441

TWEST'EM DFF STRIF'EM OFF, The Complete Guide To
Aemoving Broken Bolts, Studs, Muis, And Fitlings. Send

§5.95 To AL-COR Enl, 4520 471h 51 innisfail, AB, Canada |

T4G 1PS

PROTECT YOUR HOME AGAINST BURGLARS. Crime
FPrevention Policerman Shows How, 34 Anthony, Bex 3,
Hirwrareh, ke 07641 -0003

126 POPULAR MECHANICS ® MARCH |994

SMALL ENGINE PARTS' catalog $1. Smith's, 510w
Spring, Weatheriord, TX TE08E

NEW 1504 LEATHERCRAFT CATALDG Largast selaction
mvailable of genuine leathers, kits, iools, books, suppbes.
Fine tocling, ulility, gammen leathers, suedes, sxobics. Be,
willet, moccasin kits and more! For your FREE 116 page
catalog send §2 patg'hdlg {refunded on first ordar) to: Tandy
Leather Company, Dept PM3GC, PO, Box 2034, For
Wiarih, TH TB113.

FREE Catalog! Distinclive and unigque itema lor home,
business and parsonal use. Bonuses and bargains. Olive's
Gitta, 3180 Riva Road, Riva, MD 21140,

BEST Prices On Consumer Electronics Sema For Frea
Catalog To: Meoworks, P.O. Bax 1257, Mational City, CA
91851

INTERESTED

N CLASSIFIED ADVERTISING 7
READ POPLILAR MECHANMICS Latest Editian of ~TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TISING™, This indormathee 24-Pags Booikle! Will Bhow You
Tha Do's And Don 'ts of Classified Adverising And How You
Can Mk it Work For You. 5o Order Today. Omly §1.00 Plus
Yo'l Pcee A $2.00 Coupon Pelundabie With Your Firsi
Croer. Sand To . POPULAR MECHANKCS Dept

56, 250 W, 55th Strest. New Yore, NY 10013

GOVERMMENT Vehiclas from §100. Fords. Mer-
cedes, Corvettes. Chevys, Surplus Buyers Guide, (1) 805
862-8000 Ext 5-20024.

VAPOR CARBURETOR TRIPLES MPG. Fres information
HAA. RZEISP Bowling Green, MO BX334-5350

DAUG RAID SEIFURES: Buy Dirt Cneap| Cars, Trucks,
Boats, Computers. Seizures, Box 51488-AT, Ontario, CA
g1TEl

GLASS REPAIR KITS, COMPLETE WOT WITH SiMPLE
INSTRUCTIONS 5258, WHY PAY MORET (B00)240-GLASS,

EMERGENCY FLASHLIGHT: Festures AMFM radio,
blinking light, flashlight, and lowd siren lor amargencies)
51955 CS/PMI5 14612 Himop Rd.. Cascads. MD 21718
1918

FIGHT RADAR TICKETS 12pg. repart $5.00 SASE A,
Pace, PO Box 110, Porsrville, CA B3258.

BE SMART, Alarm Your Car Belaors Its Stolan! POWERFUL
Elactronic Car Alarm. Corvenieni Fealures Mo Scam! No
Junk! Pamns §30.00, Just §$10.95 Or BASE Fres Wnformation.
WOPC, 210 Mill Street. Suite 272P, Lancaster, Ma. 01823,
One Time Test Ad. May Mever Ses Again! Pleass Order

Today!

SPRING Carlisks Collector Car Fleamarket And Car Corral.
Cher B100 Spaces Filled Wilh Cars, Trucks, Parts. Acoasso-
ries, Supplias And Memoribille. Aprd 21-24 Carlisie, Pl
Fairgrounds T17-243-T855 1000 Bryn Mawr 51, Carksle, PA
173

DRLG RAID SEEDURES: Porsches, BMW s, Merosdes. Diirt
Chaap! Find Ouwl How. Only $19.95 Drug Selzures, P.O. Box
2554, Goleta, CA 3118

FOR LESS THAN A FILL-UP! Virtually Doubla The Lite Of
Your Car. FREE DETAILS! FOY Publications, 2184 O'Reilty
Aoad, Fayetiewille, Ohio 45118

DISCOVER How To Chooss Automobils Sound Systema.
Sand SASE To Montana Markeling. P.O. Box 7314, Great
Fails, Mi 55406

SELLING YOUR CAR! “insider Tips™ aarn you 5300 1o
53000 mone! $5.95 10: Armarlight, Biox 2002, Filla, MO 65401

AMAIING PATENTS AMD PLANS for Tesla Turbime
200MPG Carburetar, Mary Others, Brochurs £5.00 Refund-
able With Ovder. SuparTac, 2615 N 4th #6815, Cosur & Aane,
D a4

5228 DALY “CHROME PLATING" Auto Parts, Molorcy-
cies, inexpensive, easy. (Free} information. Chroma Finish,
Box 2285, Waldar, Maryland 20604

AUTOMATIC TRANSMISSION MANUALS $1495 + 85H
From Rabuild To Ampair: Fully lllustrated Specity Car And
Yaar Kis, Too! Visa/haC 800-134-5878

AUTOMOBILE Literaiura Wanted: 1800-1875. | buy aute-
mobile sales brochures. manuals, ebc. Walter Midler, ET10
Brooklawn, Syracuse, NY 13211, 315432062 Fax: 315
428256,

ELECTRIC VEHICLE PLAMS AND PARTS CATALOG: Usa
sieciric power for your bicycle. go-can or car, Sand 5695,
Universal Products Company, PO Box Z704-175M,
Huntington Baach, CA 92647

FREE INFORMATION! 1-800-KAYLOR-K. COMPONENTS,
PUBLICATIONS, INSTRUCTIONS, VIDEOS. MAYLORKIT,
POB1550PM, BOULDER CREEK, CALIFORNIA 95008-1550

AUTO SUPPLIES & EGLEPMENT

ALTERNATOR Gererator Rebuilding Book Detadls: HV
Technobogies, T505 Barkentine, Las Vegas, NY 85128

[Comined on Rext pags)




AUTO SUPPLEES & EQUEPMENT
PRI LT T
“BHOCK ABSORBERS” Sway Bars. All Top
Brands At Guaranieed Lowest Pricas’ (B00] 623-2080.

THEFT Protection - All Vehicles - ASE Cosdified Master
Auto Technician Guarantees “Your Vehicle CANNOT Bo
Swaried Withou! Your Personal Code” Free Infonmation.
Techiock, P.0. Box 28312, Spring, Texas 77383

TOBACCO BAG RETURNS! Cures Filmy, Streaky Wi
shialds On Foggy, Ramy Days. $4.00 ea. Dan Urban, 18310
4th Ave. 5 Seattle, WA 98148, 206-07T8-9816.

ANTIFREETE RECYCLER: Complate Easy Instructions io
Make and Operate. information §1.00. ECOTONE. P.O. Bom
1105, Danvville, HJ 07834

MEW FAadistors (Modine), ges lanks, air-conditioning con-
dansers - Our prices save you money!! Nationwida 1-800-
2462443

TRUCKS, PARTS & SUPPLIES

DUMP KITS AND COMPOMENTS. Convert Your Plck-up’
Flaibed inte A Dump Truck. Mo Welding Required Reds
Equiprmant, P.O. Bax 355 Henratia, Teoas TEIES, (617) 538-
5601

BICYCLES, SUPPLIES

CHROHOS HAMMER-ELECTRIC POWER ASSIST. Makes
cycling uphill fun. Triples your power, FREE Calor Brochure
Call 1-800-354-BR54 x14 now,

MOTORCYCLES, MOTORSCOOTERS &
GO-KARTS

GO KARTS, Minibikes & ATV's. Assambled, Kits, Parts,
Engines. Discount Prices, Large Salection. 58 Page Calalog
$3.00. 216-057-5560, Kart World, Dept. G, 1488 Manbor Ave
Painesville, Ohin 48077

SURVEILLANCETCOUNTERSPY, PROTECTION! Guaran-
tend Lowest Prices! Catalog's §5.00, Protector, Box S20394-
M, Sait Lake City, LT 84152, (807) 4873623

BUGGED? PHONETAPPEDT Frea Catalog Counter-Sur-
veillance Equipmant tefs you Fest! 1-800-T22-5000

CABLE TV CONVERTERS & DESCRAMELERS PER-
FORMAMCE ELECTROMICS has what you nead' Cuality
Cable Equipment at the lowest prices guarardsed| K-
pigaable and prolessional sabes represantatives who am
raady 1o help you! Call us today for your FREE CATALOG)
PERFORMANCE ELECTRONICS, INC. 1-800-815-1512.

BURVEILLANCE - COUNTERSURVEILLANCE - WE HAVE
EVERYTHING] Caialogs 5500 PEP, Box  G30024-M,
Moroross, GA 30053

ULTRACOVERT PINHOLE MICROVIDEOCAMI! 10 M
Videa Transmifters, More! “Affordable Microvideo ™ Catalog,
£100 13552 Research Bivd, #B-2, Austin,
TX 78750

REVOLUTIONARY Technalogy- Universal Box Warka On
Jerrold-Pionesr Systemas, 1-800-676-6342,

CAMPERS £ TRALERS KITS, PLANS

172 TRAILER PLANS Motorcyela, Utilay Cer. Construc-
tion—5trong, Sireamlined. Easdly Buill. Catalog $4.00. (Fe-
fundabla). Tag-Along, Box 15107, Salem, OA 67309

BUYING A COMPUTER? Read th revealing repor. Guar-
mniead! Send $4.00 1o: COMPUBILL, 21808 Morthem
Boulevard, Suite B8PM, Bayside, NY 11351

FREE CATALOG-ON-DISK. IBM Compatible ShareWams
ASP Approved Yendor, Busier Softemre 1-800-538-72348

FREE CATALOG-OM-DISKI Thousanss of IBM-compals-
ble  shamware rams.  Stale  disk  size.  FIM
Technologles{PM), Box 37347, Milwaukee W) 532570347

COMPUCASHI! NEW BDOK. How To Make Lois Of EX-
TRA MONEY With Your Homu Computer. §11.95 LS. MGR
Pradusis, P.C Box 487, Chitham, Ontario, Canada M8 SKE

SATELUTE - TV

FREE Calalog - Lowesl prices workd wida, SKYVISION,
1022 Fronteer, Fengus Falls, MW 58537, 1-B00-334-B4E5

SUPER LOW PRICES. FREE U.B-ANTERNATIONAL CAT-
ALOG. SATMAN B00-4T2-8626

FREE DETAILS! Satellite systems, upgrades, program-
ming. ORBITEK, Box 264-M3, Bohemia, Mew York 11716
0264, 1-800-65S-4T28, 1-516-589-1202.

SYSTEM With Decoder LIPSabls SS500 Major Credit
Cards, (208) T62-2500

BULD YOUR OWN CAMPER - Travel Traller - Fifih
Whesler - Motorhome - Pickup Cover. Plans - Patems - Kits -

Catalog 81, Gilen-L. 9152 Rosecrans. Boz 1BMUAVL,

Belifiower, CA 80706

. AT POPULAR MECHAMICS WE LIKE TO MAKE IT EASY
¥iOU CAM CALL Of FAX

mmmmguin' DIT CARD TO
T TO. ASK FOR DOROTHY {27 b

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - PATTERNS - AMERICA™S LARG-
EST SELECTION - 670 - Powerboats - Sallooats - Trima-
rans - Dinghies - Housaboals - Hydroplanes - Tunnalhulis -
Duckboats - Canoes Strippers - Kayaks - Daries - DISCOVER
no dryrol epoxy boatbuilding - HUGE ILLUSTRATED CATA-
LOG £3.00 (Alrmail 85.00), Book ~Amaleur Boatbuilding”,
$600. - Fres EpoxyFiberglass'Supplies Catalog
CLARKCRAFT, 16-6 Aqualane, Tonawanda. NY 14150

BOAT PLANS - PATTERNS - KITS - Unsumassad salection
- 755 - Canoes - Mayaks - Hydroplares - Rowingboats -
Duckboals - Dories - Powerboals - Sadlboats - Houseboats
Cuickgimple Stitchenglue. Tremendous savings! 168-page
BOOK - §B.0). Inciwdes Free “Boatbuilding Sup-
phes" catalog “Eposy Manual” 52, GLENL. 8152
Aosecrans, Box 1604PM4. Belifower, CA BOTOE. 3710/630-
G254

CABLE TV EQUIPMENT

CONVERTING BUSES TO
MOTOR HOMES

FREE IWFORMATION - Bill Lowman, 308M Arerbay
Tampa, Florkda 33610 813-621-5206,

AVIATION, HANG GLIDING

BOOMERANGS ... HRTECH DESIGNS! incredible Re-
furne, Amazing Fun. FREE CATALOG. Boomaranghdan,
1806-1 M, 3rd. Monroe, LA T12071-4222

HOMEBUILT AIRCAAFT — ILLUSTRATED SOURCE-
BOOK: 200 pages. Kits and Plans lor Every Type Alroraft plus
all tha materials and supplies needed $12.95 plus $4 50 84
to: AERDCRAFTER, 840 Adams #G() Benscia, CA B4510.
(TOT) 7471509 84 PET VisaMC

ANRBOATS, Hovercraft, Alrdrives, Propellers, Hulls, En-
pgines Plans. Accessories. Catalog $500. Armowprop, Box
1084, Mesker, OK 74855

HOVERCRAFT

CABLE TV CONVERTERS, DEGCRAMBLERS. Scientific
Aanta, Zenith, Jerrold, Pioneor, Dak, Replacemant For
Most Models. Duality, Prics & Seorvice VisaMC - Deabar
Inquiries Invited EAGLE Electronica, Inc., 1-800-258-1187,
1301 Aailhasd Bivd,, Maphas, FL 3306%

SAVE MOMNEY-Do It Yoursell CABLE TWAntenna Housa
‘Wiring-EXTRA DUTLETS. Wira Ona VCR Or Descrambiler Ta
All TV s-Plans 51995 10; ANSAT, 6889 Orchard Lake Rg,
#318, Wes! Bloomiisid, Michigan 48322

CABLE DESCRAMBLERS! Build your cwn Descrambier
for LESSE than £12.00 in SEVEN EASY STEPS! RADID
SHACK Warts List and FREE Descrambling Methods that
COST NOTHING To Try. Included. Sand §10 00, information
Faciary, Dapt. 2, PO Boo 669, Seabrook. Texas 77588 For
COD's - 113-022-3517 Anyfima!

_

MERCURY - FORCE - EVINRUDE — MEW 1982 Bargains
All Sizes ., 52,00 handling . . . Scott MeCulioch pans
Eltcira Maring, 610 Merrick Ropd, Lynbrook, New York

11563, INFLATABLES.

WIN THIS BOAT—You could wen & 36" Regal For olficial
eniry pechkage sand SASE o Aegel Essay Contest, P.O. Box
36. Dresaan, ME 04342

——

ALUMIMUM Bosat Litts .,  Bargain Prices 600 |bs-8000
Ibs capacity. 2 yaar Warmanty. Kedls Marine, T16-427-2141

FISHING, TACKLE, LURES

LURE Components® FREE Calalog' Stamina’s. 274%
Winnaths Ave  MNew FHope MK 55427

EATTERIES, ALTERNATORS

PREVENT DESCAAMBLER DAMAGE DONT BITE THE
BULLET! Snooper Siopper Data Blocker $34.55% Video
Connections 1-800-525-5428

“BULLET" BUSTER. Electronically shisld your cabla box
£15.95 + £3 SAH. Electroman, [S04) 452-3017

HOVERCRAFT plans. 3 1o 160hp. Information, 35 rafund-
able}, Seviec, Box B48, Monros, WA BEIT2

CABLE Tes! Chips. Puis cable bax info full servics mods!
£29.35 10 $50.95 1-800-452-T060, (310) HO2-0841.

HOW To Gai The Most Fram Your Aechargeable Batisnes.
SASE DWW, Hanley, P.0. Box 1240, Loxshaiches, FL 33474

ENGINES, MOTORS

EMGINES - Briggs. Kohder, Cihers - HUGE ESCOUNTS!
Catalog $2 Engine Mart, 2642 Mewfound, Marritt lsland, FL
00

INFORMATION About Dealerships, Kits, VW Plans, 51100,
Heoteric, Box 2438, Malbourne, Australia. 3001

B3, RADIO & HAM ECLAPMENT

SECRET SCANNER FREQUEMCIES! FEDERAL AGEN-
CIES, BURVEILLANCE, POLICE, MORE! FREE CATALOG!
CHE, BOX 58, COMMACK, NY 11725

POLICE-FIRE BCANMERS. CB's. MARINE TWAY, ANTEN-
NAS. HPA, BOX 19224PM, DENVER, CO 80219

CB MDDIFICATIONS! Frequoncies, shidors. FM, amplifiars,
books, kils, repairs. high-parformance accessories, Catalog
£2. CBCL, Box 31500M, Phoanix, AZ BS0ME

RADIOS SPEAKERS, CLOSEQUT MODELS FACTORY
REBUILTS LOW LOW PRICE, FOR MORE INFORMATION
SEMD e STAMP TOD: GW, 128 CABOT COURT,
HAUPPALGE, NY 11788

CABLE Tv DESCRAMBLERS NOBOODY BEATS OUR
PRICE! Quantity Discounts 24 Hour Shipping - Al Brands
Cail ViC.L 1-B00-67T-0321

“CABLE T.V. CONVERTERS™ Jerrold®, Zenilh. Pionear,
Dak. Scisgntific Atlanta, And Many More. 12 Yaars Expen-
ence geas Us The ADVANTAGE. VISAMC, AMEX, COOD.
Advaniage Electronics, Inc. 1-800-853-3916, 1125 Arvarwood
Drr.. Burnaville, MM 55237

CABLE TV CONVERTERSDESCRAMBLERS. 2 year war-
ranfies on Jerrold, Zanith. Tocom, Scientific Atlanta. Wa
serdos maosl convarters. Money back guaranise. MATIONAL
CABLE SERVICES (218) 5354128

DESCRAMBLE CABLE With Radio Shack A.F. Modulator
Add Simple Circuit Wstructions 5800 TELCOM, POR
BIIMI, Brusly, LA 70719

CABLE TV converer bax lum-on bosi, They will stay on
unlil you're dond testing. Lowes! prices ovailable TAZ
Elsctronics, Wholesals distribulons have the chips. 1-800-
BO0-8532 or 1-B00-500-6521.

ULTIMATE SURVEILLANCE COUNTERMEASURES
MIGHTVISION EGLIPMENT CATALOG S4.00. SPYMART,
P.0. BOX 340-M, MOREHEAD CITY, NC 20857

CABLE CONVERTERS, ACCESSORES BELOW WHOLE-
SALE! immadiate dalivery from giant stock! GO0 ondars
only. 1-800-895-1749

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE. MRECT. Guar-
anleed Calwiog 52,00 (Asfundabie) Camsiol Depl, &4, Box
85, Brisiol. Wisconsin 53104

MACHINERY, TOOLS & SUPPLIES

CHC Latches For The Amoncan Aifleman. Catalog $1.00
Blus Ridgs, Box S36-Y, Hurricana WY 25526 B0-872-6500

MACHIME Shop Project Plans. Send SASE: 4830 43rd
Avanua Honh, 51 Petersburg. FL 33708-5502

FOUMDRY BETS Supplies, Brochure $1.00, Pyramid
Products, B5357 Amencan Canal Rd. MNiland, CA 52257
(619) 353-4265

LATHES - INDUSTRIALHOBBY FROM §350.00, METALS,
SUPPLIES. CATALOG 52,00, CAMPEELL TOOLS CO., 2100-
D SELMA AD., SPRINGFIELD, OHIO 45506, 1-513-322-8562.

& METAL Culting Lathe 5125 40, Taig, 12418 Mighlingale,
Chandiar, AZ 85243
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SOLAR & ALTERNATE ENERGY

NEW] BLILD AMATING LIQUID PISTON ENGINE from
pipa fittings. Eagy plans, Froe information, ABCO, Box 306-
M3, Sernindry, MS 38479

FREE ENERGY! Fusl-less motors and genersiors. HAA,
ZAEPM, Bowling Grean, MO B3334-9350

DO IT YOURSELF

HANG YOUR OWN VINYL SIDING| Free Information:
Picklip-4, P.0. Box 250513, Columbia, 5C 202260513

MODERNM ARROWHEAD Making Injormatisn §1.00
Commons, Box 5012-M, Central Point, OR 87502 {503) 664-
1851,

50 DIFFERENT (40 U5, batween 186 and 1930 - §1.00 Ed
Foush, Box 3734, Mansfield, Ohio 44807,

ESAAEL 15 Difterent 10¢ Approvals. Sam Chazen, Box 868,
Dedray Beach, Floridy T3447

FREE Warddwide Packet, Penny Approvals. Froehlich,
Box 17TDA, Ping Fivar, Wi 54905

SOLAR COLLECTORS YOU COMETRUCT. Send Siamp
10908-PMZ Hayvenhyrst, Granads Hikls, CA 81344

BELT BUCKLES for coines, stones, Mwelry mountings. cut
stones, clock works, Wholesale catabog §1.00 Eloxite, Box
729, Wheatland, Wyoming 82201

MAKE WOODEN TOYS! ! Door Haps! Dol
houses! Banks! Music Benles| Dozens of fun Wooden Tows
from our edsy 10 use plana. parts and kits, All Skl Levels!
Catabog $100. Cherry Tres Toys, Box 355-310. Baimont, OH
43MB Phone Fres. (800} B48-4363, Exi 310,

APPLE Troes - Prolessional Orchurdist's Guide 1o Prun-
ing. $1.00. Minresata Apple Producers, 8110 280 51 E,
Wabster, MN 5506

GARAGE Door And Opertator Parts, Send 52.00 For
Catalog. Crawford Door, Box 17034, Lansing, MI 48301,

SEE TV DR PHOTOS [N 3-D! Fun, sasy, inexpensve 3.0
projicts, 38, Hopking, 1385 M. Maple, Suite 2022, Frasno, CA
garoz

5 RUSTIC Birdhouses Mage From Scrap Matenal. Com-
plate natruclions $5.00. Fred Hukan, 17823 Newby Chapal
Road, Athens, AL 35611

PLANS, BLUEPRINTS, PROJECTS

BACKHOE! Monsymaker. salipropeflsd, car-towabls
Easy sonstruction drawings, viden, pholoa. Mo machining
regquired. Flrst unit operating 5 years. Brochure: CADPans,
Biox D06, Dalevills, VA 24083-0606, TOJ-092-4758.

FISHING ROD PROTECTOR Lighitwaoight, Dewable, ingx.
pensiva, TravelStorage, Build Your Own: For Plans Sand
79910 TG interrationad, 2.0, Box 5500 Lomita, CA 20717-
0S50,

POATABLE DECH SCREENHOUSES — Cnaeap Local
Matarials. Simpla Toods, Plans £7.00 Check®AD: Hugh
Brown, P.0. Box 474, Sgring Park, MK 55384,

CLEAN WATER — Pans, Instructions Ta Build Your Own
Reverse Osmosis Unit Send §12.85 To: DAB, Box 233,
Placida, Florda Tyee6-0233

AMATING DEVICE. Identifes All Known Materials By
Optical Scan. U5 Patart Ragisterad. No Known Application
For This Devica Exists Simple To Build, For Plans Send
5300 1o MAL, PO Box 1138, Fayetlaville, TH 37334

FREE POWER WITHOUT POLLUTION
INFORMATION SASE! P.O. Drawer 1077, Daming. MM
88031-1077,

10 UNIGIUE Wood Projects Undar $100 Pool table, Bar,
Cabinels, Fumilure, Free Posiage £9.95 To: Spence, Dept
121, 220 Sunrise Hywy,, Rockvila Centre, NY 11570

FLAT ROOFS - SAVE T0%. Solve any problam. Any size
rood. Aevolutionary reinforced scrylic system. Esay, safe,
foolproof. Proven 24 years. We manufaciure, consul, in-
struct. Frae information: PMB Roolage. P.O. Box 20784,
Lahigh Valley, PA 180020784

ARTS, CRAFTS, SUPPLIEES

“GETTING Stanad o Stained Glass * §1.00. Whinlamare,
Box 20657, Hanover, Mass. 02339

CLOCK WORNS, beading supplies, rockhound supplies.
bafl buckies, cut stonas. Wholesaie catalog 51.00. Eloxite.
Box 7249, Wheatland, Wyoming 82301

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

FASTEST GROWING PICHIC GAME Befier than Horse-
shoes. “Holey Board” $5.00 planarules, Holey Board, 13
Banton Ave , Middistown, NY 10840

HOT WATER TANKS

IF ¥ou Have Lime Or Minaral Deposits In Your Electric Hat
Water Tank, Send $5.00 To: Mneral Gone, P.O. Box 55,
Cantarburg. Ohio 43011, For Compiete Instrections on How
To Remove Deposits Complotely And Easiby

DOME HOMES Pre-Cut Kits Super Insulated—0Damsa Tour
Vigao. Matural Spaces, 1-800-733-T107.

MAGIC TRICKS, JOKES,
VENTRILOOQLASM

FREE! World's Lsading Mowelty Catalag. 1600 Johes,
Tricks, Scwence, Sports, Hobbles. Johnson-Gmith, FO0,
Bradenion, FL 34206-5500

YENTRILOOUEST Supplies, Instruction  information
FREE! Dummy Catalog 52.00. Maher, Bax 420-PM, Litteton,
Calorada 80160,

MYSTIFYIMG Modern Magic Etects| Catalog $2.00. Fe-
fundabie. Promotions, 8181 Mission Gorge #1, S5an Diego,
Ca 521201800

SAVE THOUSAMDS! Protect against loss with SAF-T-
NETs new Home Inventory Kit Complate instructions,
imporiant insurance facts, storpge portliolio, Dedails fres
SAF-T-MET, P.O. Box 1206, Plaasant Valley, NY 12560

FUN ‘N Magie Catalog $2.00, plus inck Elbes Co, 520
Broadway, San Antonio, TX TENS

FLAGS

EASY To Bypass Watar Consarver Toilsts 35.00- Hardy,
POB 956, West Jordan, Ltah 840840955,

FLAGS: U S, imternational, histarical, custorn. Flagpoles.
Accessories. Calaiog. Browss 'n’ Buy. 1-800-TBS-3534.

FREE Giant Bargain Stamp Catalog. Full Of Al The Lates
Otfarings On Worldwide Siamps, Accessaras And Supplias
Bnseball Cards, Postcards And Banknotes, Pius You'll Fe
ceive Stamps On Approval. Buy Only What You Like, Aetum
Balance, Sabsfaction Guamanieed Jamesiown Stamp
Company, Inc., Dep’. EJLPM, Jamastown, NY 14701-0019

FREE Gold, Sikver, Stamps Approvals. Delor, 21127
Floetwond, Harper Woods, M 48225

FREE Uniled Stales Price List, 5300 Gift Cartificate,
Discounied Approvals, Cometia, POB 1609-M. Lake Placid,
Flonids, I3852

10 OLD Miny US. Commemormtees, 2S¢l Approvals.
Giohal, Bax 7428-P8, Olympia, WA 58507

100 STUPENDOLUE CTECHOSLAVAKIA £2.00, FREE CAT-
ALDG, BIG MSCOUNTS. LIMITED, 510 TEVEBALGH, FREE-
DOM, PEMMSYLYVAMLA 15042

300 Spectacular Stamps-25 Countries. §1.00 Plus fantas-
tic approvalsl| NeaTrends, MO, Box 982F, Toronto, Cana-
da MEY D

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR Y04, 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 DDROTHY MOLAM. {213) 645
J16T. FAX (317) 5B5-5562.

COINS, TOKENS, CURRENCY

WORLD COIN CUSTOMERS WANTED Pleasa sand for
{rea list. Blackburn and Blackbumn, P.O. Box 424PM. Killen,
AL 355450474

PHOTOS & PHOTO SUPPLIES

HOW TO MAKE MONEY WITH YOUR CAMERAI Constant
Oemand tor Good Photea! Informative Guide Shows How Ta
Submit, Whers, Sugect Selection And Consant Legalities.
£4.00 Plus §1.00 Shipping. Silver Rose, 367 Hewthoma Dr,
Loweland, CO B0538-2716 CO. Resident J% tax. Money-Back
Guaranise

RE-UPHOLSTERING VIDEO TAPES

LEARN 16 ré-uphalstier] with vigeos, Tamden, P.O. Box
GAM. Maye, MD 21108, [410) 955-4235,

ACCOADION Top Brands, Cordovos. Buy dimect Tramen-
dous Discounts. Trades accepted, Fres brochure PAL
Accordugn-0-Flama Inc., 307 Tth Ave.. New York. NY 10001
Phona 212-675-00808

ACCORDIONS, CONCERTINAS, Button boxes. new, used,
repdirs, traces, credil cands. Castiglons, Box 405, Warren,
Mi 480080 Catalogs 313 T55-6050—800-325- 1832

SECRET REVEALED. Piay Puana in & minutes/'dey, FREE
Raport {800} 8258273

SELF iIMPROVEMENT

HOUSE PLANS

ALCTIONS

HOUSE PLANS for low cost homes. Catalog $3.50, EHP,
1233 Lawronce Avanue, Eddystone, PA 19022

PLASTICS

CASTOUITE Liquid Plastica Crystsl claas, colom For
casiing. embadding, coating, fibenglassing, repalring and
reproducing with our Mold Making Supgplies. Catalog $2.00.
CASTOLITE, Depl B4G/PM, 4915 Dean. Woodstock, IL
60054,

RUBBER, plastic compounds, tachnigues, sources. Free
wiormation: Casicrafter, Box 16588 (AJ), Mamphis, TR
38188-0588

VACUUM forming machines. pateried, proven qualily.
Thres sizes for models, prototype, manutacturing. RC Sheet
Matal, 2824 5. Funi, Englewodd, C0 80110

SAVE Up To TP on ceniral, new, hagh-afficiency heal
pumps, oil, gas, electric furnaces. Full Faciory Wiarranty - All
Major Brands 1-800-730-3777
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MAKE Big $55 Atend Auctions in Your Area Send 52.00
Mama, Address, Phone, Type of Auction To: Auctions, P.O.
1363, Lawrencelle, GA 302461363

ANTIOLES, RELICS, ETC.

FREE Lt to Sarious Collectors. 300,000 indian Artifacts,
Pols. 50,000 Minarsts And Fossils. Caddo Trading,
Biox 658, Murfreesborn, Arcansas 71858

STAMP COLLECTING

FREE 25 UE Mosily Commemoratives. ND APPROVALS.
Gibson, Box 471, Williamatown, MJ DB094-D468

PENNY Stamp .H:lprm'ﬁ. Regardiess Catalng. Klostar,
18268 Bunny, Jamul, CA 52035

SUCCEED in Life! Powerful Motivalional Books. Info
51.00: Ona Up, 17300 E. 17th, Suibe J-201D, Tustin, CA 82680

FULLY APPROVED UNIVERSITY DEGREES! Economical
home study for Bachelor's. Master's, Doctorate. FULLY
APPROVED by California State Superintondent of Puliic
Ingtruction. Prestigious faculty counsels for indepandent
study and lite axperience credits (5000 enrolled students,
400 faculty), Free information—Aichard Crews, MO,
{Harvard), President Columbia Pacific University, Depl
2EA3. 1415 Third 5t San Ralaal CA 54801 BONZET0N18
{California- B00/S52-5523) or 415/453-1850

FREE VIDED External BAES, MS/MBA, PROLAW, Ac-
credited, financial aid, (800) BE8-3542 Ls Sake Linhersity,
Depl #6817, Slidell, LA T0458-2000

1,000 STAMPS, 3298 Guaraniesd Worth Over £330 m
Internations Catslog Prices! All-Dillerent 55 Countries!
Money Back (ther siamps 1o buy o7 retum. Kenmere O
19, Miford, NH (ulss

OLD US stamps on approval. Shorman, Box 15355E,
Philmdalphia, P& 18111

FREE sample plus catalog. Jefferdes, 3480 Middiebeit,
‘Weat Bloomtisld, Ml 48323

BECOME & HOME INSPECTOR. Start Your Own Busi-
ness. Approved Home Study. Free Career Litessbure.
P.G.D.L, Atlanta, Georgla BOG-362-7070 Dept. PCI27

TERMPAPER assistance 18278 papers avallablel 306-
page catalog—rush 52.00. Research, 11322 Idaho, #206MK,
Los Angeles 90025 Tol-Free Hotline: 800-351-0222
(Calitormia. 310-4T7T-8228)

{Continued on next page)




EDUCATION & INSTRUCTIONS
(Continued from b

PARALEGAL GRADED CURRICULUM. APPROVED home
study. Affordable. 100 yeams expanience. Free catalog BOO-
B26-9228 BLACKSTONE SCHOOL OF LAW, PO. Box
871448, Dopt. PM, Dallas, TX 75287

NONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
1er's, Dociorales. Accrediled, inexpensne, fast. Credit for lite
anperience. Free sixieen page bookdet. Dr. John Bear (800}
B35-8535

ELECTRICITY Electronica fragning senes used by US
malitary 23 wolumes. other corees svallahie Fres info,
Feurad Technical Putdisherg, Boa 178144, Ghén Lake. My
55345,

LEARN Small Business Management at home. Free infor-
mation. Call B)0-326-8221 of write Litetima Carear Schools.
Dept. PMIS34, 101 Harrison Street. Archbald, PA 18403

LOCKSMITHING, Universal School of Masier, Correspon-
dance and Shop Traming. Box 214652PM. Sacramento, CA
GEEN

INVESTIGATION CAREER, Quick homa study, Become a
professional, (B0D) 272-6660

INVENTORS| Can you patant and profit from your |dea?
Call AMERICAN INVENTORS CORP. for free information.
Sarving inverion aince 1975 1-800-338-5655.

WE PAY AN Costs To Achisve Success With Your inven-
tion. Only Costs $40.00 For Evaluation. Call S05-D04-048T

And Laave Mossagn.

COUNTRY REAL ESTATE CATALDG—Linited Maticnal's
HEW catalog features over 200 pages of the best country real
estate Dargains across Amaerical Wilderness lands L retreats.
farma, ranches, historic homes. waterdron! properties &
more, Sand £4.95 fo: UNITED HATIONAL REAL ESTATE,
4700-PM Balbeview, Kansas City. MO 84112 Or call 1-800-
S95-1020., Visa™MC accepted.

PATENTS 1o LICENSING Formar Director Marketing Na-
tion's Largest Patent Law Firm FREE INFO 202-886-4772

SUCCESSFUL Invantors Have Writhan How To Books Free
Info, Karmsn, 21 Parsons, Hempstead, NY 115504712

FREE INVENTION PACKAGE Davison & Associnies ofien
customized Development. Paisnting, and Licenaing. Proven
Aesulls: 1-B00-677-6382

GOVERNMENT HOMES from %1 (U repair). Dalinguont tax
property. Repossessions. Your area (1) B05-982-8000 Exi.
GH-20024 for current repd list

NORTHERN IDAHO, 5-10-20 ACRES. Beautiful Northwest
forest and lake couniry. Hunting, Fishing. Riecreation, Ale-
tirement, FREE brochure. MATIONAL ASSOCIATED
PROPEATIES, 1111-ME Sherman, Coeur & Alena. Idahe
BIB14, (208) BEL-H161

PATENT SEARCHES, FREE DETAILS. PATENTFINDERS,
SIATE 185-C, 3220 N STREET, N.W.. WASHINGTON, D.C.
20007

ACCUSEARCH Specislizes in Thorough, Prompt, ines-
pansive Palen] Searches. 1-B00-993-5498_

REGISTERED PATEMT ATTORMEY. DA Ketilestrings
Frees Information 1-800-866-7577,

CALIFORNIA, Land. 550 Down, 550 Monthly, PM, Box
35291, Lo Angedes. 90035

SAVE THOUSANDS Buying A Lol Or Planning Your
Dream-home? Be Own Agent Or General Contractor. Free
Details. George The Builder, 1254-A State Avenue #5289,
Marysville, WA BB270,

BECOME A PARALEGAL. HOME STUDY, P.CDL,
ATLANTA, GEORGIA. FREE CATALDGUE. BO0-382-TOTD
DEFT. LC12T.

OBEY Jesus. Frea tracia Whitcomb, 1708 Fredericksburg
Ave. Lakeland, FL 33803

COLLEGE SCHOLARSHIPS | GUARANTEED! In-
formation: The Keldel Group, P.O. Box 1112P, Lecminstar,
LA D453

SCHOOLS

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897. CALL 1-800-

DETECTIVE Home Study Course. Froa Lapal Pin, Cartifi-
cain. Great Future, Professional Investigator School, Depl
CP, P.0. Box 41258, Los Angales, CA 90041

AVIATION JOBS! Pilots, Machancs and Technicians. The
nation’s pramisr monthly publication. Call: 800-TBE-5183

FREE LIST, OVERSEAS Siaieside Jobs ZINCPQ, Box 585,
Dearbom, M 48120

TOP Pay! Progrem Guamnieed| Assamble sasy producls
&t home. 1-800-377-6000, Ext. TOG0.

EASY Work! Excellent Pay! Assamble Products Al Home.
Toll Fres 1-800-467-5566 Ext. 5038

532684 Weekly. Assambling Our Products At Homa. Toll
Froe 14{800) 333-3294

NEW PRODUCTS

NEW BiQ-DEGRADABLE CLEANER ENVERONMENTAL-
LY FRIEMDLY: To order send §15.9%gallon [shipping in-
cluded] FREE nformation: MULTHOLOW, Box 1002,
Wilgonville, OR 37070 Concentrated indusiral sirengih
cleaner, Money-back guaraniee

FOR INVENTORS

PATENT IT ECOMOMICALLY! Free details. Licensed since
1958 FAanes Associsies, 2008 Fondulac, Aichmond, VA

Prosucsion
Rasearch Raddily Avalatis Also specalinng n Copyrighes
W-meumm:rmmu
PATENT OFFICE—TOLL FREE FROM LS, AND CANADA
Phone B00-367-T774: mm-wm:;rmml.
mmemmmuuﬂ?mm
USA (516) - 367.7777 - FAX. (518) - 6022787

INVENTORS-NEVER IDEAS TO STRAMGERS!
AVDID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY
NONPROFIT DRGA-
HIZATION. FREE INFORMATION 24 HOURS: 1-BO0-B46

INVENTORS Dont Be Fooled - Call Our inventars Club
1-BD0-466-1783.

BORSARI & ASSOCIATES provides PROFESIOMAL pat-
ont searches & applications. Regestered patent attormney
gumrantees CONFIDENTIALITY and SUPERIOR SERVICE
Located next fo Patent Ofice. Call B00-225-2462 dor froe
infarmation packnd,

FREE help for mventors! Mo charge for protection lorms
mnd miormation kil. Affilialed Inveniors Foundation. 1-800-
E25-EARS

GOVERMMENT Land now available for claim. Lip to 160
ACTEA‘perscn. Frea recorded message. (T07) 448-1887.
{4RZ3)

BUY IT WHOLESALE

BELTS, Buckles, Hat Tacs, Jawelry, More. Complede line
fast seflars. Big Profits. Complate dealer sal up. Color
catalog §1.00 Anchor, Box 3958-PMA, North Providenca, Al
02511

1138 Products,  Direct.. . TAIWAN, PHILIPPINES,
HEKONG!! Samples. .  Small Lols | Freebies! Echo, Bowx
T35-F34, Shalimar, FL 325790738

CARPET Viny Hardwoosd Vinyl Tiles, First Cuality B00-537-
2643,

INVENT SOMETHING T ESl Inc. links unconnacied indvid-
uBks with dacaion-makers Fres brochured supplied. 1-800-
547-THES.

PATENTIALS INCORPORATED: GUARANTEED LOWEST
COST QUALITY PATENT SEARCHES B00/261-T487

INVENTORS: Uiilize The Logical Process™ to PROTEC-
TION And Poiential PROFITS, FREE ADVICE, Your Furst Siep
i Imgortant. We Have A Database Of 7+ Million Comganiss
To CREATE OFPORTUMITIES FOR OUR CLIENTS. AFS)
Washington, DO BO0-45843352

INVENTORS' DNGEST. America's Only Inventors’ Maga-
zine §22year. Satisfaction Guaranbeed. 1-800-8:38-8808.

INVENTORS - Protect Your ideafinvention. Disclose To
Linited Stales Patent Office - Only $10.00, Forms - 5295 - {not
B paient] - Send Check, MO, Visa, Master Charge, Discover
F.0. Box 2973, Edmond. 0K T3083-2073

MERCHANDISE Below Wholesals Post Cand Gets You On
Mailing List Detalls Free Remarksting Lequidations, POR
TBEM-2262, Cedar Park. Texas TBE13

BUY CARPET and custom rugs dinecl. Savings to 0% Wa
gquole most major brands. Residential, commarcial. Direct
shipping, no minimuma. Comglate warranty, cash, charge.
Free quotes. samples, brochura 1-800-235-1079, ext. 405,
Johneson’s Carpets. Daiton, GA

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

COMPUTERIZED MAILING LISTS on peel and sick labals
All Categories, P.5. Makes Ganerous Business. 200, §15:
500, $20; 1000, $40; 2000, $80. 100,000, $2100. Dawud Af
Haadi Al Mahdi, 4507 € 12651 Gartiald His, OH 44105

INVENTOR'S UNION NETWORK - Funding Provided
SASE DMG, Box BE803, Los Angales, CA BOGBE-0803, (213}
388-£241

INVENTORS NEWS NETWORK
INNOVATIVE Yideo shows how thees imvensars develop,
profect and macks! their idoas. Real wordd acvics, EDUCA-
TIONAL-THOLIGHT PROVOKING-ENTERT

AIMING. Ses DIS-
PLAY ADS: Jon 54 p110 - Dec 93 p119

HONGKONG factary neseds ssveral new products for thair
ovarses buyers. Send product ideas lor royally svsleation
Can produce exciusively. Hongkong Plastic Metal Products
Comgary, Box 83627, Kwuniong, Honglkong.

INVENTIONS DEVELOPED & MARKETED, Licensod Pro-
tessional Palent Enginesr. U S. Pateni Office Former Exam-
iner, Manufaciurers Represantalhe. Patman, Suile TOZPM,
Woolworih Bidg., New York, NY 10278

PATENT WORK Bartered For Percentage Of Your iman-
tion. Patent AgentEnginserAward-Winning Designer, Con-
fidential Evaluation. Call DaVinct Design: 713-849-1DEA.

FREE Informalion Packel! Prolessionsl Palantng and
Muuhng Services. New product ideas with prolotype or

PATEMT AND DEVELOP vour Inwertion. Regisiersd Pal-
ani Agert and Licensed Prolessional Engineer. Send for
FREE PATENT INFORMATION Evary lnvontor Should Have,
Richard L. Miller, 12 Parkside Drive, Suite-, Dix Hills, NY
11TLE-4873. (516) 4994343

GOVERNMENT HOMES, HUD, Fomciosures. Way Below
Markat Valua! Governmant Financing. Your Area 1-800-834-
5377 Ex. GHTO3}

PRINTING PRESSES, RUBBETR? STAMP
OUTFITS

RUBBER Stamp Makers. Lefierpress Printers Supply Cat-
slog. §2.00 Deductible Acme'Star. 1720 N, Marshfield,
Chicago BIE2Z

BARCO Pramiars Type Or Aubber Stamp And Foll Stamg-
ing Catalog. 5200 Each PRelundabla Box 1011P,
Bensarvila, B0106-8011

TYPE for printing and stampa Catalog $2 00 deductible.
Quaker City Type, AD. 3 Box 134, Honeybrook, PA 19344

PRINTING Presses, Type Supplies. List §1.00 Tumbaugh
Supply, Mechanicsburg, PA 17055

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jeweiry, Gold Teeth, Fings,
Diameonds, Waichas, Silver, Plabnum. Mai Articies Today.
Frea gitt with Information. Chicago Goéd & Precious Maetals.
10 South Wabash, Depl. 758, Chicago, B0803

REPLICA Swess Watches 18T Goldplated! Lowest
Prices! 2% Warrsnty! (404} B52-0609.

TREASURE MAPS & CHARATS: in Tha Library (4 Con-
grass. Ower 100 Listings With Detailed Descriphicns. 26 pg
Manual §10. Universal Scandinavien, 2138 Broad Fipple
Ava, ¥218C, Indianapales, IN 45220
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RECORD VIDEOTAPES ... At Homa. 55000 Monthiy
Mo Pomnagraphy. Frea Details. Write: CMS Video

Possible. No
FREE Inlbrrnl'thn Startar & Alternator Rebullding. Box Company, Dept. 17, 210 Lorna Square - #1834, Birmingham,

422, Seymour, TH 3TBES
AGENTS WANTED

s
EMBLEMS, Pins, Keychains Made-To-Order, 34 waeks
dalbvary Daisy-PM, P.O. Box 685, Taipsl, Taiwan, RLO.C.
Fax: BAE-2-3676445

BUSINESS OPPORTUNITIES

IMPORT-EXPORAT opportunity, profitabls world-wida, mail
order business from home, withoul capital. We ship plan lor
na risk axamination, Exparience u Frea
Mallingar, Diopl. CIT03, Woodland Hilks, Calitornia 81367

5225 DAILY “CHROME PLATING™ Auto Farts. Maolorcy-
ches, inanpansivi, aasy. (Free) information: Choome Platng,
Box Z285, Waldord, Maryland 20604

LET Tha Goweammanl Finance your small businesa
Grants/loans o $500.000. Free recordad message TOT-448-
BEOD. (KZ3)

PROFITS To 58,000 menihly with PVC Leisure Fumnitursl
{Easy home business. ) Free Repart: PYC/PM, Battle Ground,
Washkngion SBEM-0010

BiG DOLLARS| RAISE BENEFICIAL INSECTS! Free wnfor
matien. Homnfiald's, Box 681804, Franklin, TH 37088-1804

AL 35216

$1804 MONTHLY uwsed cars [spare-lima) FREE
Datails. Autonat, 507 Oak Drive, Friendeswood, TX 77546

VINYL'S wheve the money is| Prolessionally mepair,
racobor furnitlure. Quick. sasy. Two 520 jobs & day eams
you 51000 & month, Homes, cars, offices. restaurants.
Slan saming 0 8 lew deys Detais free. VIP, 2007 Mon-
trose, Chicago 60618,

Bou 28307, Kenneth Crty, FL 23008

$1,000 WEEKLY AIR TOOL REPAIRING. Freo Details, Box
534, Wichita Falia, TX 78307

BIG PROFITS! REPAIRING WINDSHIELDS and plaie
glass 570,000 ymarky. Call 1-B00-241-4527 for FREE details.
ﬂcﬂllﬂ Technalogy, Ine., Dept 3P, 434 Turner Or., Duyrango,

a1am

$382.00 From Square Fool Plywood. (Huge Demand)
§1.00 {Redundable). Woodwin-PM, POB 858, Bridgewalar,
Mass D2324-0855

FREE ADVERTISING! Revealing now rpor shows how
you can reach 14,000,000 sager, responaive buyers. Write:
Linkn/4, Drawer 516, Jaspar, AR T2641

WORKING HARD will lad to success within monthe

Bacoma & HandymanConiraclor, Help s awailable.

man'Coniracior, 168-A Balls Ferry Road ME.. Roma,
Gaargia 30761-8938,

JON HOME-WORKER'S ASSOCIATION - Got 'Guaran-
ftead Lagitimate” home-amployment offers! FREE Informa-
tion! Write: Associaton - PM30, Aloxandria Bay, Mow York
136070250

SERIOUS HOME-MAILERS 5700+ /weok. immadiate In-
coma. Postage Provided. Sarious Maslers Only. SASE- ClA,
Box 219, Evergresn, LA T1333

CABH For Your Used Records. Guarantesd Results! For
Dwataits Seand SASE To: Colleciors Clearinghouse, Box 138,
K. Syracuse, NY 13212

TOP PRODUCTSI Direct .. Wholssale . Dropshipped.
U.EA., EUROPE, ASIA. Continent, Box 24821, Columnbas,
OH £3224-0821

GET PAID §268.20/Aoll 1aking easy snapshots) Phalopra,
1811 Cranshaw #2350, Torrance, CA 80501, 310-549-0097
Exi. M.

HNEOM, COURSE WITH FREE VIDED! MECMICS, BOX
4410, ARLINGTON, VIRGIMIA 23204

MAKE Bunhbeads ai home in spare lima. Sall for 243, cost
$48. Earn $200 per day, sasy. Bunks, 5525 Hansen Foad,
Dapt. PE, Minnsapolis. MY 55436

HEW CRIGIMAL 500 PROGRAM. Cash in on 500 sxploaive
growth| No psychic, dabe, horoscopa, o . Send SASE
Additional Income, PO Box 350003, W. Bligomfiid, Mi
LRS54

mmmmmw
Tells A%, Cal 1-800-221-6066

PLASTERCRAFT . . Profitable Homa Business 3000
Meodds Avaslable. Details. Lynnatte. 82510 Maentpark, Menior,
Orhio £40E0

$40,000 ON "4 ACRE! MNew Hydroponics - mexpensive,
pleasant. practical! Fres Information. Fotkns, Box 631804,
Franklin, TH J7068-1804

$300.00 PER DAY for MAILING LETTERS! Datails 51.00
[dollar bill). Monsymakers'B, Box 32388, Paim Beach Gar-
dena, FL 33420

ENVIRONMENTAL PRODUCT DNSTRIBU-
TORS EARN $50,000+ FIRST YEAR FREE SAMPLE. 4571
VILLAGE CREEK ROAD, FORT WORTH, TEXAS 76119

WHOLESALE BARGAINS. Fresbies, Giveaways by mail.
Write: Wholesala, Box 51488-A, Onfario, CA #1781

MAKE homemade “How-to/oppartunity”’ bookiets. Ming
have sarmed $436,057. Monsy never shops. Fres information,
Booklats, 507 Oak Drive, Frendawood, TX 77546

MAKE MOMEY Taking Pictures Camera Ventures, Box
71, Lamar, SO 810520771,

§320,000 Yaarly Selling books by mail Recruiting busi-
mess associates. TPCF, Box 4113, Torance. CA 90510

PLAND Tuning guickly eamed with home study courses,
Dipioma graniad Amesican Tuning Sehoal, 17050 Telker
Dirive, Iv.lnrqm Hiil, Calif. 85037

START A-Million Dodlar mall order business. We drop-ship
2655 bast salling products. Lowes! balow wholesale prices.
immediate home business opportuni-
ty. Froa Book. SMB 8401 De Soio Avenue, Depl. 20-63,
Chatsworth, CA §1311-4357. (B00) 345-45MC

FANTASTIC businessi Free informabon Send stamp
Wholesale, Degt PM, 511 Willow, ¥odiak, AKX 98615

BiG MONEY REFAIRING AUTO WINDSHIELDS. Supplies
and information. Grubbs Glass Patch, PO Box 243
Monticelio, AR T1655. 1-800-243-2213

GET RICH! Bscre! law smashes debis—orings Cash,
Cradit!! Detagls §1.00 (dollar bill, Wealihkit'B, Box 32308,
PBG. FL 33420

#1 MONEY Maker Spare Tima! No salling! Mo imventory!
Publicly dotumented sewen wesk 519918 ncomal Fres
Budio cassetie and Reporl reveal sveryihing Real Money,
333-PM3 SW 5th Street. Grants Pass, OR B7526

‘BE YOUR OWN BOSS. REPAIR CRACKED WIND-
SHIELDS. 15 Wil feach you Mo (o 820 2 rus your

Equipmen!. FREE valuable ropor Wimﬁ-&!ﬂ?
Glas-Wald Systema, Inc., Bax 5T55-0, mmm

HYDRAULIC JACK REPAIR MANLIAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TENAS TREM-4157

LEARN CLOCK REPAIR — bag cash income. Fres calabog
School of Clock Repair, 6313 Come About Wiy, Awendaw,
SC 2425 W also restors fing walches/clock, B003-G28-3485

LEARM Sewing Machine Repainng. Men, Woman
Lucrative Profits. Gressliin Gorespondence School, Box
5104, Sponcor, lowa 51301

MEW! GROW EXPEMSIVE PLANTS. SELL FOR 2.000%
PROFIT. Fres informatson. Growble, Box 306-M3, Serminary,
M5 34TH

MALORADER Hooks. 1.000% Profit. Sakecico, Box 1140,
Claarwatar, FL 34677

500000 FROM OME SACK CEMENT! FREE Piciune Prool,
BRINCO, Box 401082-M, Hoaparia, CA 52340

MAKE S1D0HR. AT HOME .. In Your Own Adverising
SpecialtyBusiness. Supply Co's wTheir Name/logo On
Pama, Keychains, Golf Balls, Ete. Send for Free info. BASCO,
8351 De Soto Ave, Dept B20-53. Chatsworth, CA 81311,

1 {800) BASCOZ

§100,000.00 POTENTIAL BROMNZING BABY SHOES AT
HOME FREE BROCHURE 1-813-655-0346

EASY MOMNEY] Tha book that can make you rich. Dealers

| Wantmd., Make 400% profit, Froe Dedadls. Greater Love

Publisher, POB 8221, Kentwood. M1 48518

nmsmmwaw Progress,
Baox 33248-PM. Loa Angeles, CA 80093

NEW! 2000 PROFITS - in Moldmaking/Casting Fres
informabion, Castcrafter, Hox 15588(M3), Memphis, TN
3851860586

RECYCLE METALS. MO, NOT BEER CANS! Easy $453
weekly! Free information. Recycler, Box 681804, Frankiin,
TN 3TOE8-1804.

52,000 DAILY From Your Telephone Answaring Machine!
I've made owver 51000000 using minel (305 674-2219,
Recorded Detalls.

RECYCLE! (AMATING PROFITS MADE) Reconditioning
Automobils Batteries! (Fress) Information! Batery Quiat,
Box JI00PM, Hickory, N.C. 28603-3300
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TRAVEL Agency Star? Your Own, $3870 Mo ARC Band,
Information. S00-926-5800, 24 hours. Limiled Computer
Oifler,

FREE CATALOGS 700 TITLES HOW TO BOOKS. M
Publishing, 6551 Wamnar Ave. #1117, Huntinglon Beach, CA
G2GaT

MAKE $80/HOUR as an Independent Computar Techni-
csan. Fres information. (303) 863-1316 Depl PM-2.

BUY WHOLESALE! LS A, Onient. Write: Key-Ways, Box
BE864-PAD, Portland, OR G7286

§1,000°5 WEEKLY MAILING LETTERS, GUARANTEEDY]
Fres postagasupples. Free details Genisis. Box 040215
P, Broaldyn, NY 11204

HOMEWORKERS DESPERATELY MEEDED! But don't gat
caught in the homework frawd trap! Hundreds of begitimale
companses want 1o employ you nowl Fres repon! Long
BASE To: Consumar Network, Dapt. P2. Box 8138, 51 Paud,
MM 55108

84T WEEKLY possibie assembling our products. FREE
PACKET! Write Today to- Assembly, S058 Knight Amald,
Memphis, TH 38115

PAVATE INVESTIGATION TRAIMING! BIG INCOME! OWN
BOSS! FREE INFORMATION. PROBE, BOX (PM) 2133,
BEVERALY HILLS, CALIFORMIA 90213-2131.

FREE datails! Make thousands sedling infarmation by mail
BOE., Bow 30654, Daylona Beach, FL 32118

80,000 From One Acre! GROW GINSENG. Lee's. Box
BEITE-PMA, Nisw Auguats, Indiana 48288

FREE BLUEPRINT. Design Your Cabin. Miniaiure Logs,
Sample $1.00. Lakeview Log Modals, 1583 Lmuwrel, West
Salem. Dhio 44287,

EARMINGS Unlimited! Mall Cur Burglar Alarm Adverirsg-
ments From Home! ABM Merchandising, Box SB314PRL
Chicago, L B0B5E

THIS |5 A SCREENED AD|
LET Your Athwrizssmarnt Achisse The Sama Effect! Fordn
Addnional £54.00 Per Adverisemsnt You Can Qrer Oy
Screaning Process. Same Price Applies To &4 Advermiss
menis Mo Mattar Winal Size. Small Or Large. For Mo
Informmiion. Call POPULAR MECHANICS CLASSIFIED—
-2V -GA0-F6T.

520000 DAILY with your pickup. Yes you canl Frea
Detsits. Pickup, Box 12-P, Maiden Rock, Wi 54750

PROVEN ROULETTE METHOD wins conasianty, For jres
intermation send sall sddressed stsmped emelops 1o,
darmes. 658 Front Street Apt 7277, Lahaina Hawei 96751,

GAMBLING'S greates! moneymaking secret| Scientitically
proved. Write. Flagship, Box 7521, Dalias, TX 75209

MAKE $1,000's PLAYING YOUR FAVORITE MUSIC, Send
5300 SASE To Great Tunes, P.O. Box 14417, Paskvilla,
MO B4152

MAILDORDER Oppartunity, Start profitable home b 55
withdad éxpatiencs or capial Infarmation frss. Mail Onder
Associates, Depl. 423, Montvaie, NJ 07645,

EXPLOSIVE 200# OPPORTUNITY! $15,000.00 MONTHLY
EARMING POTENTIAL Mo inwestment. Detsils: BCD, Box
B20562-M, Vicksburg, M5 30182

THE WORLD HAS MEVER RECEIVED
ANY Heat From The Sun| FREE Infermation SABE. Alpha-
2, 1906 South Espina, Las Cruces, MM 88001

PROFTABLE HOME BUSINESS. Ko seilng! inforemaban
S1.000 HL. Bos B3, Wetssiiwn, AR, Canada TBA JER

$25.00 / POUND PAID For Aluminum Scrap? (YES. Fres
Repor) Write: Ameriscrap - PMI94, Alpxandria Bay, Now
Yark 13607-0127

PROFIT AT HOME! Fres cataltg reveals X3 low cost
opportunities: Headlight, P.O. Box 3256, Aubum, ME
04212-3256

LEARN Which Oppariunity Offers Can Make You Weaithy!
Frea Detgils. AWE, Box B8A, Trenton, IL 62283

GET YOUR WINNING EDGE NOW Easy instructions 20
Gambling Systems. Free Details: Sunfiowar, 1810-P1 Wasl,
Wichita, K5 BT203-1X38

(Continued on next pegs)




MONEYMAKING OPPORTUNITIES
froam

$55 FAX/COPIER REPAIR VIDEOS. | Spacify) Earn §100.00
Average Sorvice Call, Covers All Comman Problams, Mainte-
nance. £3595 Each, Both S65.00. Box 534, Blue Jiy, CA
aan7

MAILORDER OPPORTUNITIES

NEVER BEFORE SEEN! Exclusive SUCCess package can
make you waalify in your own malion dollar home mal
onger busingss! FREE INFORMATION, send 28¢ starp
today! Infinity Press, 1908 Buckingham Drve, Codar Rageds,
1A 524051139

FREE Rapget: Socrets To Startng A Successtul Mailorder
Busingess. 415 T65-TH60

MAILORDER Millionaire Reveals Moneymaking Secrals.
Free, exciling cassette Mal Powers, 12015 Shenman Road,

Mo. Hollywood, Califarnia 91605

SPECIAL SERVICES

COLLEGE DEGREES, High Schoal Diplomaes. Authentic
Ipoking. Frae Catalog. Dept PM-148, Nations! Certificats,
126 13th 51, Brooklyn, NY 11215, {T18) 788-6803 (24Hours)
FAX T18-265-3400

INFORMATION. On amything Ferguson  Research
Specialists, 6B0-15 Woodside, Woodside, New York 11377,

WENGHT LOSS

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box

CONFIDENTIAL Address.  Forwarding  Worddwide

Yoicamail, Mailpost, 2421M Prati, Chicago, B0B4E (312) TB4-
0100 (B00) BS0-1194,

TRAVEL Pilllow & Eye Mask Valour inflaiable 3oz Both
SE05 Verbena's, P.O. 20765, Rochester, Mew Yook 14602

INNOYATIVE TREASURES o affordable prices fownd in
our catalog lealuring casseftes, walches, pius many athar
novalties. Rush $2 1o: The Depol, Depl. PM33, Sullivan, IL
E1951

RELAX While ¥You Lose Weight, Weight Loss Tape By
Carlified Hypnotherapist, FREE Detaits. Bloom Enterprises,
B-2, P.0. Box 1244, Ansonia Slation, New York, NY 10023

PVC Greenhousa Plans. Blueprinis. $14.95 Arhur Lasss,
101 Morh Swumimit Streal, Gresnville, NG 2TB58

LEARN at hame. Frea Brochure Call BOO-
31269221 or write Litetime Caresr Schools, Dept: PMO134,
101 Harmson Streel, Archbald, PA 18803

FLOWERS, PLANTS & NURSERTY
SUPPLIES

GROW Hair 4 Months. New Discovery| Box 1012-C, Makati
1250, Philippines. Brochure $1.00

HAIRPIECES FOR MEN

HAIRPIECES Save § Writa Perry King, 2730 Ociawia St,
Gan Franciseo. CA 94123

BUYING Tung

sten Carbide, Moly, Tantalum, Gold, Bilver,
Platinum 18003218814

OF INTEREST TO ALL

POEMS WANTED FOR NEW SONGS. Approved Songs
Aecorded. Free Information. Tin Pan Alley, Box T438-PM,
Sarasota, FL 34278

FREE PRIVACY CATALOG. Cash income opportunities,
Secret loana. Mew ideniity. Eden, Box B410-PC, Fouwniain
Valley, CA G2728. 1-800-335-8484

BLACKJACK Strategy Card’ WORLD'S BEST CRAF BETI
Infarmation §1.00! Casing's, Box 1383, Goleta, CA 32116

STAR TREX Fans Waniad for Club! National. Box 323215,
Datrait, M| 48232

DRLIG TESTS st Negatrve. Protact Your Privacy. Info 53:
Hamiin P Box 1TB0-251, 5L Albans. VT D54TE

OF INTEREST TO MEN

FOUNTAIN PENS - Pre-1850 Write: Jack, P.0 Box %23,
Cranford, MJ 07016

FINANGAL

WHOLESALE Tree-Shrub Sesdings. Beaulsly, Make
Money. Free Color Calalog Canno Murseries, PO Box
538PM, knciana, PA 15701

FAUIT TREES 5$3.55 Apple, Pear, Cherry, Othars. SASE
Variaty Avmilabity. Ledgeiop Orchard, ART Box 248, Crown
Point, Mew York 12328

REQPES, COOKING, ETC.

SCAAPPLE Philadelphia Style, 08 Family Recipe 5300
and SASE To: Piltman, PO 3283, Huntingtan Park, CA
0255,

GET FREE CASH! Privata grants. Foundalion giveaways
Logns. Millions avaidabie, Sources, Box 5528-A, Dismond
Bar, CA TES

REDUCE YOUR TAXES! GUARANTEED! FREE DETAILS.
BETTER BUSINESS PUBLISHING, BOX 10, TOLEDQ, IL
E2488

UNIGUE BBOQ SECRETE! Complete detuled marmal
Grills, mannades, sauces, PLUS BEST RECIPES from the
last 50 years! SATISFACTION GUARANTEED! Send 50095
te: Excall, P.O. Bax 1677-FM1, Suitharlin, OR 87479

“MOUTH WATERIN' TEXAS CHILI" S3SASE Recipes.
Bow 150800PM, Fort Worth, TX 78108

50 MOMEY SAVING TIPS 52 +LSASE Order Today
Campball Indusiries, Box 802, East Drange. WJ 07019

VISAMASTERCARD. 8.5% Intarest Rates! Call: 1-{800)-
T45-8310 Ext. £52

NEW Vadid Credil File Guar. Free Info; Call 213-368-8114

SUPERB BALSA! Quick. Easy. Nobaka Recipe Aush 53
SASE: Tims's Edge Recipes, PM3I, PO. Box 75068,
Albuquergue. N BT184,

12 OF THE WORLDS BEST CHILI RECIPES! Sand §5.00
and SASE Ta: M, Henry, 4908 Cuailridga Dr.. Plainsbora, B
OE536

NCREASE SEXUAL PERFORMANCE Doctors Recom-
mended Program, All Nalural Mathods. Fuldl Dedails, $5.00
Maney Order. J. Johnigh, P.O. Box 4314, Bartonvilka, L
B1607.

HAWE & greal idea bul feed moneyT FEC, Box 541424
Griwnd Privie, TE 75054- 1424, 1-{214)-054-1255

CREDIT Repair Exposad! improve Your Credst Withait
Big Fees. info: Leong 2107 W Commanwealih, #275,
Alhambra, TA 97803

GOVERNMENT SEIZED Cars, Trucks. Boats, Computers.
Talewisions. Surplus Bargains Galore! Your Area. 1-B00-601-
2212 Ex SPTOA0

DAUG RAID SELTURES: Buy Dirt Cheap! Cars, howses,
boats. computers. Salzures, Box 51488-A. Ontaria, CA 81761

LOANS BY MAIL
IMMEDHATE CASH LOANS! Borrow §1,000-575,000. Re-
gardiess of credit or incomae-ho Collateral Required! SAME
DAY PROCESSING. Call Tall Frea 1-{B00)-452-9865.

NEED-A-Loan S500-5100,000,00 Bad Credit No Prablem
1-B00-441-3012

SIGNATURE Loans Musi Have Checking Account &
Sieady Job. 1-B00-445-0680,

BORAOW $100-100,000! Fast! Confidentall Glandabs,

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Home tnal. terms. All makes. We're the
obgest, biggest, best. Custom insfrument specialists. Fres
information, 1-800-323-112 Licpds-PMC

FREE Bopokle! “HEAR BETTER FOR LESS". information
You MNEED Belore Buying ANY Instrument! Hearing
Services, 500 Peari 51 Boulder, OO0 B3302 1-800-333-HEAR

HEARING AIDS. All Makes And Models. 50-T O Fetad
Custom Made. For More Information Cafl HEARING S0LU-
TIONS 1-B00-TOE-432T

AT POFLILAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU., YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED I5 A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY MOLAMN. (212) B45-
16T FAX (212} 5085562

WINEMAKING, BEERMAKING, ETC.

BEGINNERS SPECIAL. Free Catalog and GREAT PRICES.
Call U-BREW 1-800-845-4447, North Myrtle Beach SC
20582

WINEMAKERS - Bearmakars: Free Bustrated Catalog OF
Supplies. Semplax, Box 114T8P, Mennaspolis, Minnesota
B5411

FREE BEERMAKING BOON-Catakag Finest Equipmeni.
Ingredients. Fas! Servics! 1-800-852-9543

FREE. Homebrewer's calaleg Srewary, 1300 Quincey,
Minnaapals, MN 55413, B00-T4T-4042.

FREE Hsanng Add Calalog. All Modeds. Huge savings! No
salgsman will call Ahodes, Dept. 315, Brookport, IL 62810
1-800-+68-3100.

CONTALT LENSES

Bax 26078, Plano, TH 7503 - 1-800-244-A559

BORAOW E500-540,0001 Cvernight ' an Signature. Keap
inclefinitaly! Action, Box 54594, Diamond Bar, CA 51785

FEDERAL LOANS lor small business now avadable 1-600-
TT7-8343 for trea details

IMMEDIATE CASH LOANS TO 525000.00. Any purpose
Absolutely na collatersl required. BAD CREDIT OK. 24 hour
rush processing. 1-{B00) 481-3727, Depl. PM-3

WHOLESALE Corntact Lensées. All Brands. Example: Dis-
posabies-F17.00. Bausch & Lomb Soliiens-§11.00. 1-B00-
521-3511.

TOBALCO

CIGARS, Tobacco, Pipes, Chew, Free Callog Ene
Tobsceo Co., 1828 Euclid, Cleweland, Ohio 44115

SOENCE & CHEMISTRY

ST CASHI Visa - Mastercards. Lowesd Interest. Every-
cépled Quaraniesd! Cuekral Co., Box 537, Walla
F062

gardiess Of Credil With Prool Of Employ-
Prone Fast Approvall 1-B00-858-4572

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE, Catalogue 5200, Eswablished 1851 HAGENOW
LABORATORIES, 1302 ‘Washington, MANTOWOC,
WISCOMSIN 54230

edil Without Investigation! Private Swiss
e Financiel Benslia! Frea Valuable
Bax 5399, Tarrmnee, CA 90503

50% off &t Major Hotels and Resorts Waorldwide Guaran-
1sad. Send $4.00 for Beochure 1o: GT Publicaitons, P.0. Box
417, Billings. MT 59103

FREE Catalog. Sebastian Brewers, 7710 51 Avenue. Vero
Boach, Florida 32867, 1-800-780-5UD5

WINEMAKERS - BEERMAKERS Free lusirated Catalog -
Fast Sarvice, Large Selection - VISAMastercard - (A16) 354
0242 - Kraus, Box TASD-L, independances, Missown 84054

FREE CATALOG Brew guality beer yourself Call Wind-
River Brewing 1-800-366-H0PS

MAKE YOUR OWMN WINE. Mustrated Book Contasns Full
Instructions. Aecipes Elc, ideal For Beginnars. 55995 To R
Bliss, Box 163, Okanagan Centre, B.C., VOH IPO

BURGLAR ALARMS & HOME
PROTECTION

CARBON MONOXIDE: COLORLESS, ODORALESS, and
DEADLY. Complsta line of Residential Deleciors. Free inka
Fourth Worid, ing . Box THS, Somarsat. P& 15501

BURGLAR ALARM BUSINESS: Siart your own alarm
business pan ime. Eam monihly central monilonng rew-
nue Expsrisnce nol necessary. Free inlo: ALARMS, 615
Deelaware Ad. Buftalo, MY 14223
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PREVIEW

COMING NEXT MIONTH

World’s Longest Bridge The Magic Box

It's the last great engineering challenge facing  Here’s the next generation of personal
mankind—the waorld’s longest and most ad- digital assistants—the magical little electronic

vanced bridge, spanning some 50 miles to link gadgets that plug you into the information
Alaska with Siberia. Will this engineering marvel  superhighway, all without wires.
be constructed? Find out in our cover story.

Good Boatkeeping

Quick And Easy Remodelin There’s a right way and a3 wrong way to take
Customize your home with these projects your boat out of its long winter slumber.

that will really make a difference. Our Annual Here’s the right way.

Home Improvement Guide shows you how.

New Cars
Flying On Rails New car models are now being introduced
Suspended under the track in a car with no every six months instead of once a year. Our

floor or sides, you'll do maneuvers you never expanded new car section will keep you
thought possible on the world’s most exciting  current on the new ‘944 lineup.
roller coaster: Batman—The Ride. And find out

P 1 P Editor's Note—Due to changes in production schedules, an
about advances in k{nﬂjﬂ. ':E'Chnﬂlﬂg}’ Fhat urtl"c;;:r:ay not u;.‘rpau.i u?hgn n::'.r'g.l'm:‘t!'fy planned. We apologize for,
have opened new dimensions in thrill rides. any inconvenience this may cause.
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“Toyotas Are Darn
Near Indestructible”’

4-Wheel & Off-Road

The first thing you'll notice about tough Toyota satisfying owners. In addition, Toyota owners have
Trucks like the 1994 4x2 Standard Bed DX probably ranked Tovota the #1 Truckline in Customer
isn't just how good they look, or the proven 24-liter Satisfaction three years in a row.’ And owners

engine. Not even the spacious cargo bed. It's that year  also ranked Toyota Best Compact Pickup in Initial
in, year out, Toyotas have a habit of sticking around. Quality lor the past two years!

We started selling trucks in America 30 years So if you're looking for another way to describe
ago. And now over three million are still on the road” Toyota Trucks, try incomparable. Toyota Trucks

Still working hard. Still playing hard. And still You just gotta love ‘em.

& TOYOTA Tiucks

I love what you do for we’

Call FROAGO-TOYOTA if vou'd like 8 Truck heochure and ihe bocation of vous sesres dealer, *itL Polk & Co regrsiragions as of july L 9L, 1911908 | D, Poser and Associsies Light Bruck Cussoener
Sanisiscrion with Pristuc Quabity snd Diealer Senvice Studies™ 1993 siudy bused oo 8194 consamer responses. 7] 0 Power and Associates 19921993 Light Thick nstlal Cualisy Stadies™= 1993 sudy hased
on a intal of 117 comsamer responses indicaring owmer-reporied probilems darnmg the frst 90 days af cenership. Buckde Uip! Do o jor those who kove you, © 1993 Toyota Motor Sales, U.5.A, Inc



“JToyotas Are Darn
Near Indestructible.’

4-Wheel & Off-Road

e first thing you'll notice about tough Toyota satisfying owners. In addition, Toyota owners have
Irucks like the 1994 4x2 Standard Bed DX probably ranked Tovota the #1 Truckline in Customer
isn't just how good they look, or the proven 24-liter Satisfaction three vears ina row.”” And owners
engine. Not even the spacious cargo bed. It's that year also ranked Toyota Best Compact Pickup in Initia
in, vear out, Toyotas have a habit of sticking around Quality for the past two years!

We started selling trucks in America 30 vears Soif yvou're looking lor another way o describe
ago. And now over three million are still on the road loyota Trucks, try incomparable. Toyota Trucks
Still working hard. Still playing hard. And still You just gotta love 'em

@ TOYOTA Tirucks

“Ilove what vou do for me’




