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EDITOR'S
NOTES

@ | swear it was just a minute ago that I was sitting here writing about our
special report on Detroit's 1995 new models, I blinked, and here it is—our spe-
cial report for '96. As has been our practice in recent years, we'll be bringing
you our new-car reports in two parts. In this issue, beginning on page 48, you'll
find our first drives of the most significant new cars out of Motown, plus a run-
down of all the tweaks and tech stuff. Part two, in our December issue, will
highlight the newest
of the new imports
and pick up the late
bloomers from De-
troit. I have a feel-
ing '96 is going to be
a great year for car
lovers. Some of the
bestselling cars in
America are being
replaced with all-
new models—Ford’s
Taurus/Sable and
F-150, Honda Civie,
Chrysler minivans,
Saturn sedan and The PM auto gang. almost at speed, at Pocono.
Mazda 626, among others, are all-new, Qur auto editors have heen traveling lit-
erally around the world in recent months, attending press conferences, new-
model introductions and ride-and-drives to get the full poop on the "9%s and to
bring you the new cars as only PM can. ... Around the world even included
Poeono International Raceway in Long Pond, Pennsylvania, where the entire
automotive editorial staff was hosted by the Porsche folks for a full day of legal
gpeeding, driving the full line of "96 911 Porsches. Porsche bought the track for
the day, brought in race driver Hurley Haywood to teach us what the pedals
and buttons do, handed us the keys to the cars and turned us loose. Thanks
Porsche, and love that 911 Turbe!...I've said this
before but it bears repeating. There is no finer-
edited magazine in the world—with the possible
exception of POPULAR MECHANICS—than Avia-
tion Week & Space Technology. Here at PM, we
depend on Aviation Week to keep us up-to-date
on everything going on in that field. When I heard
that David North, Aviation Week's managing edi-
tor, was going to have the opportunity to fly the
Northrop/Air Force B-2 stealth bomber, 1 got
very excited. North, who has contributed great
articles to PM in the past, was to be the first civil-
ian in the world to pilot the big flying wing. Hey,
| can we go along for the ride? [ asked North. Sure,
| he said, and so you have this month’s cover story
beginning on page 66, which has to be one of the
| most revealing articles yet written on the awe-
=1 some B-2—still one of the most highly classified
weapons systems in the U.S, arsenal.... Hey, take
pity on me. I'm a New York Jets fan. But even

L L
PORSCHE 1o Uil Ta ]

PVopulon
MlF: Pueeinde-n

North |right) and mission
commander Maj. Jim Smithers.
the Jets can't turn me off to NFL football, or to some of the fascinating stories
we've run on the seience of sports. This time, we trace the history of the football
helmet, from skimpy little leather hat to high-tech composite system that not
only protects but also can strike a blow when the occasion calls for it. Check out

the story on page 78. And, let’s go Jets! Till next time.

2?7

Joe Oldham

Editor-In-Chief Joe Oldham

Managing Editor Deborah Frank
Graphies Director Bryan Canniff

Home Improvement
Editor Steven Willson
Associate Editors Thomasz Klenck
Roy Berendsohn
Contributing Editors Norman Becker
Rosario Capotost
Steve Toth

Egllnr Joe Skorupa

Electronics/Photography
Editor Frank Vizard
Contributing Editor Stephen A. Booth

Automotive
Editor Don Chaikin
Detroit Editor Jim Dunne
Associale Editor Mike Allen
West Coasl Editor Scott Oldham
Contributing Editors  CHiff Gromer
Michael Lamm
Rich Taylor

Science/Technology
Editor Gregory T. Pope
Contributing Editor Fregu Mackeradt

Art Department
Sr. Assor. Arl Director Alan Andresen
Associate Art Directors Tom Kane
Kurt Novak

Editorial Production
SE-“““ Eg:tm 5ub1n li.a.‘:taile
opy tor Nancy Coggins
Production Editors Joe Czerwinski
William . Phillips

Electronic Production
EP Administrator Sarah Deem
Art Editor John Bostonian Jr
EP Associale Louisya MeFarlan:

Editorial Administration
Administrative Asst. Josephine Caronia

Asst. to Editor-In-Chiel Barbara A. Novak

Reader Information Services
Manager Patricia A. Woods

Editorial Offices
224 W, 57th 5t., New York, NY 10019
(212) G459-2000

'I'le rannot be res r|1u1hlr for loss of unsolicited guen=-
pils oF For return, they must be e eom par

h_l.' l.rlnlu.ﬂ.- poslage

SITHSCRIFTION SERVICE: §
froam ite reader of & eom
r. anidertake fubfilbment of Chat
mbﬁwry vithirr Lo the
min Lo bwehe weeka, [ fir some resson this ranest B dom
jTlJMl]lHFI’T‘H":LIU\ natified of the ismue dute that will Begsn oo
ket & rexjueesl for any further instPuctions yoo =
hlrnmlh.zpmnmﬁf Flease adldivsa all siich arders &
Poqriilar Mechanies, PP 0. Box 7170, Red Oak, LA 1555 ~¢ w
iy have mmy r.ITlHrm with your phion, phease write b
il!-u-n- Uustoaner Service [Tepartment, Mechanics. Fl
Ian 7170, Bed Ok, 1A 51581 or call toll-free | -S00-EE-g00s Mo
rrscbm yourr maifing lshel when m'ﬂ.lngtnmlurrrmtm,
dam Hll‘nﬂ'ﬁ; srices; [ mudﬁ!.lln.nndp---..-.
!Jfﬂhﬂ years. Canadla and all vt
mmw lll‘l "Ii N1 o ek vl

17 b pilldress for subseription orders and inguirkes. POPULAE
MECHANICS, P Box T1T0, Hed Oal, 1A 51581

MATLING LISTS: From time o tane we make aur sshecorier
availahle to companies who sell goods snd serviees by moi the »
erbieve wok] imderest our remders. T you would rsther st fe
suich mmlings, plemss smi il Lakwet oF et o

tn l'(!i"l'i .'I.I\'. MEL "H'\'il“i. Madl Preference Service, I'iY r
T, B Ohule, 1A ST

Mrechames will, oger =
rw-mn-ﬂﬂ'hlﬂ-t-n-]_:
ariler o as to

Servire or alternate rerme

AS A SERVICE TO READERS, Popalar Mechane= it
L u.llrﬂn |rr I t=, lechniques and scsentific snd technobogrs
anemts. D b pessible varinee o the ity mpwl ot
tnls mnd workmanship, 'I:'ntull.r 'flhl.l'lh‘u CRm =
,n for pvsper applieation of lechnkques o peoy
g ol manufactans] products or resder o
tingg I"r! nu_r wmation published in this mag

POPULAR MECHANICS » OCTORER 1995



[F You NEVER THOUGHT
OF Your Crip As THe MiLmagry Tvek,

THink Acal.

Today's military is one of the
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Now is the perfect
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Although the
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wa i
L=

in the world.
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rewards for joining
the military will

recruit almost continue.
400,000 young So, if you
men and women know a smatrt,
for Active and Reserve ambitious high

school graduate who's
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positions each year.
Education, training,

and job experience are
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most of the future, maybe
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type after all.

US. ArMED Forces

ARMY % NAVY % AIR FORCE
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to restructure today's
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LETTERS

The Shame Of Enola Gay

Bravo, William Garvey. Fi-
nally, someone who under-
stands history without dis-
tortion or present-day bias
toward nuclear weapons.
The erewmen of Enola Gay
—along with the men and
women who served their
country during World War
Il—are heroes. Their sto-
ries and artifacts of that era
should be displayed proud-
ly. For years, the war had
been depleting the country
of it young men, while an
entire nation longed for its
end. Other than dropping
the bomb, the only way to
hasten its conclusion was
by invading Japan, which
would have cost thousands
more American lives. When
the bomb was dropped, my
father was aboard a U.S,
Navy ship poised to assist
with the invasion of the
Japanese mainland. Had
the bombing mission not
been carried out, he might
not have survived.
LT. PAUL M. ESPORITO, 1'SN
JACKRSONVILLE, FL

I'm afraid your cover illus-
tration of Enola (fay is in
errar. The B-29 Super-
fortress had a nose, tail,
belly and two side gun posi-
tions, Your illustrator, Attila
Hejja, left off all the puns.,
DENNIS HOLLAND
LAKE ROONEONKOMA, NY
Lettors are sulwect o editing for
length, stvle and format

No, it wasn't Attila. It was
Col, Tibbetts. As part of his
mission strategy, Tibbetts
ordered 25 specially built
B-29s from Boeing for the
nuclear role. They were
stripped of unnecessary
components, including all
armament and guns ex-
cept for the tail gun posi-
tion, This allowed the
planes to fly faster, higher
and farther than would a
normal B-29. And with 25
aircraft to choose from, he
was ensured of plenty of
backups should mechanical
problems crop up. —Ed.

The people who scorn Eno-
la Gay have no experience
with the survival nature of a
war environment. There is
nothing remotely academic
or objective when your bud-
dies die and you have to take
their bodies home and help
their families bury them,
Those who think themselves
mare moral and righteous
than those in a war of sur-
vival 50 years ago—and
write myopically with 50
years of hindsight—should
understand that all deci-
sions are made in the now.
You can't make today's deci-
siong until vesterday's give
you a basis for judgment.
LT, COL. EDWARID I,
ROBERTSON SH.
ITSAF (RET.)
LAKE WINNEBRAGO, MO

Joe Oldham, in his Editor's
Notes, expressed it well
when he stated: “The final
blow was the Smithsonian
insult.” GEORGE L. ZEIS

TIFFIN, OH

The decision to drop the
bomb was assuredly not an
easy one Lo make. However,
an invasion of Japan prob-
ably would have resulted
in the deaths of nearly 1
million U.S. soldiers.
LOUTS 1 GARDING
F.E. WARREN AFR, WY

[ was disappointed with
your one-sided article. As
the only country ever to
drop an atomie bomb on
civilians, America has long
had an understandable
guilt that many continue to
deny. This guilt has been
assuaged by the official
story that the bomb was a
wonderfully efficient new
weapon that ended the war,
Garvey swallows this argu-
ment uncritically and fails
to present the mountains of
evidence that bombing Hi-
roshima was totally unnee-
essary. The latest episodes
in this charade were Con-
gress’s censoring the ex-
hibit and foreing the direc-

tor of the Smithsonian Air
and Space Museum to step
down over the matter. Our
government wants us to be-
lieve that atrocities are not
atrocities if the other side

provokes them.
ROGEHR N. JOHNSON
MAHWAH, NJ

As a boomer son of a WWII
vet, | extend my gratitude
for your excellent article, It
is appropriate that we hon-
or those who fought so tire-
lessly to end a war thrust
upon the American people.
Second-guessing and
moralizing by people who
were neither present nor
{Please Furn to page 8

Advertisement

_ STANLEY 4
Reader Project Of The Month

I built this workbench so my kids could have their own
special place in my garage/workshop. The design is based
on the ulility workbench featured in your November 1991
Woodworking Guide. 1 used construction-grade 2 x 4s and
plywood, scaled down the legs and added a drawer. The
bench is sized for my B-year-old daughter, who assisted in
ils construction. My 2%-year-old son, though too young
to help, already enjoys construction equipment and tools.

RICHARD J. ANDREWS
LORAIN, OH

I your project s chosen as Reader Project of the Month, you il
receire g Stanfey Home Improvement Kil, complete with hand
ard decorating toals, and an eleclric stapler/naifer, valued at more
thare 2N, For your projecd to be considered, please send a clear.
codor photo and briel description to: Reader Project of the Month,
Popiilar Mechamics, 224 W, 57th Street, New York, NY 10019,
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LETTERS (Continued from poge 6)

required to make these
monumental decigions in-
sult those who agonized
over the outcome of their
actions. Those who sneer
from the comfort of their
office or study today, I sus-
pect, would not have had
the fortitude to be decisive

been the most horrible bat-
tle the world has ever seen
—certainly more deadly
than the devastation inflict-
ed by two atomic bombs.
Yes, the Japanese people
were victims of a terrible
weapon, and I, like many
Americans, feel sorry for

Your story validates why

I subseribe to PM.
ROBERT MATERSON
BROOKLYN, NY

The Smithsonian, if left to
its own devices, would have
painted Enola Gay as a
gymbol of nuclear terror.

if they were in the places of
those they criticize.

The Japanese govern-
ment and people suffered
the consequences of their
aggression. Regrettable as
they were, those conse-
quences serve as a warning
to humanity. Let's celebrate
vietory, mourn the dead
and vow to learn from it all
80 as to never repeat it.
REV. TERRENCE M. O'NEILL

ALBANY, NY

On behalf of the many Iﬂ]ra]
Amerieans who took

WWII or lived through that
period, I thank you. Your
article gives a truthful
account of the bombing of
Hiroshima. The use of the
atomic bomb was a blessing
to mankind. Fortunately, it
was in America's hands. Had
there been a greater arse-
nal of these bombs, 1 would
have advocated dispensing
them over more of Japan—
I believed it then and be-
lieve it now. No nation ever
behaved in a more deplor-

able manner than Japan.
JAMES J. GOEBEL JR.
FRES., AlR FORCES ESCAPE
& EVASION SOCIETY
CONROE, TX

Instead of casting a cloud
on the courageous actions
of the men of Enola Gay,
thanks must be given to all
involved with hastening the
war's end. After battling
the Japanese across the Pa-
cific one bloody step at a
time, the 1.5, was prepar-
ing for what would have

them. However, it was their
government that started
the war and foreed such a
event. We must look
at Enola Gay as a savior to
our battle-weary Gls and,
ironically, as a savior to the
mopIe of Japan, who eould
ve suffered a more horri-
ble fate at the hands of
their own leaders.
GREG MASTRANGELO
WARWICK, RI

Garvey clearly and succinet-

ly expresses the way we

who were there in the Mari-

anas felt about the drop-

ping of the bomb and the

current display of Enola
Gay at the Smithsonian.

18T LT. L. RAMER

USAF (RET.)

DELRAY BEACH, FL

You show an absolute lack
of sensitivity with your
headline “From Glory To
Dishonor: Our Shameful
Treatment Of The World's
Most Famous Airplane.”
This is a plane that direetly
caused the deaths of hun-
dreds of thousands of
Japanese women and chil-
dren. Where is the glory in
attacking innocent eivil-
ians? The controversial ar-
gument that the atomic
bombings ended the war
aside, if POPULAR ME-
CHANICS is ashamed of the
treatment of the airplane
and not of the death it
caused, you can cancel my
subscription.
GARY RAY ROGERS
SAN LUIS OBISPO, CA

Thankfully, it was not able
to rewrite this important
chapter of history. However,
I am sorry to report that
revisionists have succeeded
in distorting history at the
USS Arizona Memorial at
Pear] Harbor. That exhibit
contains film that has been
carefully sanitized so as to
not offend the Japanese,
who figure prominently in
tourism and business in
Hawaii. The vicious nature
of the attack is played
down. Roosevelt's “infamy”
speech is muted. And the
film makes it look as though
the Japanese were on an
outing and accidentally
dropped bombs and torpe-
does, Forsaken are the
1177 officers and men of the
Arizona, whose role in his-
tory has been reshaped in
the name of investment and
tourism. Why has there
been no uproar over this?
FREDERICK J. LOPEZ
ISLIP TERRACE, NY

Yes, we should preserve
Enola Gay, and, yes, we
should have dropped the
atomic bomb on Japan.
However, we could have se-
lected an outlying Japanese
military base or another
sparsely populated area for
the first drop on Japanese
soil. We Monday-morning
quarterbacks aren't blam-
ing Enola's crew or the
bomb developers, but top
Washington Erass for se-
lecting a major civilian area,
HERBERT B. MOSHER
ORCHARD PARK, NY

I am appalled by your ecal-
lous attitude toward our
targeting of 350,000 non-
combatants. Contrary to
your inferences, there was
no military need to invade
the Japanese mainland.
The bombings of Hiroshima
and Nagasaki were dis-
plays of military might
probably used as much to
intimidate the Russians as
to end a war already won.
Enola Gay represents the
height of technologiecal
achievement and the depths
of its application.
RICHARD T. LEE
SEATTLE, WA

It irritates me to see pro-
tests about this important
symbol of our freedom. The
Axis powers were also de-
veloping a nuclear pro-
gram. If we hadn't dropped
the bomb first, they may
have used one on an Allied
city. Do not forget the peo-
ple of Hiroshima and Na-
gasaki, but also remember
the vietims of Pearl Har-
bor, the London blitz and
the Philippines, and all the
young men who died as the
result of Axis aggression.
As a baby boomer who
reaped the benefits of
peace won by these men, |
thank them for America's

continued freedom.
VINCENT MENDOZA
SPOONER, W1

Enola Gay was neglected
for so long because there
was little interest on the
part of the same veterans'
gruu s that are now de-

g its proper restora-
tion and display. The Smith-
sonian should be commend-

ed, not condemned, for rec-
ognizing the historic impor-
tance of the aircraft and for
bringing it to its present
condition. The formidable
project took up virtually all
available space at the Paul
Garver restoration facility,
where technicians went so
far as to allow, over many
months, visitors to touch a
fuselage panel to evaluate
the effectiveness of preser-
vitive waxes and coatings.
ROBERT BENZON
SPRINGFIELD, VA

Having toured the Smith-
sonian’'s main storage and
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restoration faeility and seen
the meticulous work being
done on Enola Gay, 1 was
disgusted by your vicious
attack on these good people.
THOMAS B. STELINGER
PALO ALTO, CA

The Smithsonian has nei-
ther the proper space nor,
due to its liberal leanings,
the real desire to display
military aireraft. The prop-
er place for Enola Gay is at
the Air Foree Museum at
Wright Field—alongside
Bock's Car. G.L. GROSS
LUSAF (RET.)

GROVEPORT, OH

Shame on the Smithsonian!
CHIPF HEWLETT
KAYSVILLE, U'T

Enola Gay should be dis-
played without seript—no
photos, no comment. Ob-
servers who cannot com-
prehend the historieal, life-
saving impact of the repre-
sented technology should

return to the textbooks.
ERNIE LAMAR SANDIDGE
MCCAMEY, TX

Many thanks for your coura-
geous positions on the Sec-
ond Amendment and Enola
Gay. JAMES H. BLEECKER

SACRAMENT(, CA

My mother's five brothers
were in WWIIL. Three of
them lost their lives. Four
uncles on my father's side
also served. As the daugh-
ter of a B-29 pilot, I believe
that Enola Gay should be
dizplayed in its entirety
somewhere other than the
Smithsonian. It has been
treated like an embarrass-
ment instead of the histori-
cal artifact that it is.
JOY NEAL KIDNEY
WEST DES MOINES, [A

Enola Gay is not the
world's most “famous™ air-
plane, as vour cover asserts.
That distinction belongs to
the Wright Flier, now and
forever. However, Enola
Gay, no doubt, has secured
its reputation as the world’s
most “infamous” airplane.
A.C. HALL
DALLAS, TX

Your article states that the
B-29 Superfortress housed

two pressurized compart-
ments. Actually, it had
three, The front one housed
the bombardier, airplane
commander, pilot, flight en-
gineer, navigator and radio
operator. The middle com-
partment housed the cen-
tral fire-control gunner, left
and right blister gunner
and radar operator. The
third compartment housed
the tail gpunner, who spent
most long-travel time—
over water to the initial
point—in the middle com-
partment. 1 flew 35 mis-
giong from Guam to Japan
in 1945 in the B-29 Super-
fortress, The Natural.
LT, COL. ROBERT E. LEMON
USAF (RET.)
MISHAWAEKA, IN

Thanks for your aggressive
defense of the Enola Gay
restoration. Even though I
was born 10 years after the
war, | understand its signif-
icance and wholeheartedly
support the effort to return
the plane to its original con-
dition. We should not allow
Enola Gay to pass from
view, for to do so would put
an end to any healthy de-
bate—pro or con—about
our use of the atomic bomb.
NORMAN NASON
WINNETKA, CA

Although I certainly dis-
agree with the Smithson-
ian's reading of history, I
believe it is vitally impor-
tant that we periodically re-
examine our history and its
meaning. Otherwise, it be-
comes stale and shallow or,
worse, government propa-
ganda. If the Smithsonian’s
experts truly saw the Pacif-
ic conflict as “Western Im-
perialism,” their duty was
to say so. Backing down is
an example of cowardice.
COLIN MACKENZIE
MISSION HILLS, CA

If only Enola Gay was in

flying condition so it could

drop one more bomb—on
the Smithsonian.

CLAUDE B. HART

ELKIN, NC

William Garvey said it all in
so few words.
JERRY KEENE, TOMAH, WI
(AND 9 OTHER WWII AND
KOREAN WAR VETERANS)
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Take the Caravan
IQ.Test and win.

We gave it the works, including a great prize.

It couldn’t be easier to qualify to win the Caravan L().
Sweepstakes because we've already given you the answers.
See, we really did think of everything.

Win a Deluxe Home Improvement Tool Kit
Courtesy of magazine

Test your 1.(). by taking this short guiz. Dont worry, the answers are in
the Dodge Caravan Chapler 3 insert you just read.
L. When with front and rear seat climate controls,
the new Grand Van -
a) provides 28% better airflow  b) helps eliminate family arguments
c) keeps hot things hot and cold things cold  d) both a and b.
2 With the new Dodge Caravan’s optional driver-side sliding door -
a) you can spend less time running around
b} what goes in one side goes out the other
¢) grand entrances are 2 whole lot easier
d} some of the above.
3. The new Dodge Caravan can run -
a) a 100-yard dash in well under ten seconds  b) forever
) INL000 miles before a scheduled tune-up
d} rangs around other minivans.
&Hmmnlhhkdnﬂlﬁehmdtﬁtlnkm
you can call 1-800-

NAME

ADDRESS

CITyY STATE ar

(MMicial Hules:

111 Nor parchatie neceniany One ety per licemied drves, I vears or older Wold where prohiibaed
(21 Tor ener; completely fill ot the eniry bland or prant vour nase, acdeess, qus annwers ind
“Caravan L{), Sweepstakes™ on a 3°e5" cand and sad o 0 Canmn L. Sweepaimles, o
Popular Mechamos, Promotion Dept. 224 W 57oh S, New Fork, NY 10009 10 be rroerved mo
liater than Nowe 30, [0S, (2] Dinnemg 1o be held on Dee. 15, 95 Rlepible, late, loxr. peisage
e, damirged and focvomile entries will ool be comsidered. Womaer wall be nestfied by mail
wiitfim 3 dava afier the droweng dote. (4] Winner will be imarded @ Oelue Home Smprmemen
Tl Kir, Wafwr 3750 Federal, stobr and focd haees wie the sode responsitslity of the wanner
N suahstinetion o franer of prizes. | 5] Emplovees (o their immedioge families | of

Pq'lul-' Mechamics, {hrveler Corponmum, Chrvaler l"'awpmtl.lm ,nnluﬁrl deafern, amd therr
aufvertising, pullac nrlanions, and menhandisng agencies are nof cligible. (6] Oy of winmng
deprnad om numwber of elipible entnies revetved. The deviton of Popular Mechanics in ol motiens
reluting to e rules gmd audwinivtration of the rweepeokes vhall be final The wimner will he
erquived it evevute an affidinar of eligihifindmnize arceptance and relee and conuend e s

of hizher o andfor [eaess @ acbertising withoa! fierther compe uniyas g buied
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fo; Cargvon | ), Sweepsrabes, ofo Popular Mechanics, Prowsotion Depi, 224 W 57h 51,
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TIME MACHINE

90 YEARS AGO: OCTOBER 1905

Robo-Fiddle
In the century's early
vears, the piano wasn't the

only musiecal instrument
harnessed into automation.
A Chicago engineer mecha-
nized the violin. Keys to the
invention: spinning dises
that pressed against the
strings, rt'phu.inj.. the bow.,
Meanwhile, 58 electrie fin-
gers played 1tnn;x the in-
strument’s neck. The elec-
tromagnets that controlled
these devices were them-
selves controlled by the
musical score, a scrolling
strip of perforated paper.

60 YEARS AGO: OCTOBER 1935

Easy Riders
While internal combustion
was putting horses out to
pasture, it wasn't yet ready
to retire the steam loco-
motive engine.
But a gas-pow-
ered vehicle was
already doing
away with one
familiar railroad
sight—the hand-
car. Instead of
propelling them-
selves by pump-
ing away at a
lever, track-re-
pair crews could

now rest and smoke their
pipes en route, Delivering §
hp, a 2-cylinder engine
drove the new platform ata
merry elip of 15 mph.

Pond Hopping

Louis Bleriot had made his-
tory by flying across the
English Channel in 1509,
Now, the father of ocean
aviation set his sights on
the North Atlantie. To
cross the ocean in a single
hop eould never pay, he
reasoned, because planes
would have to tote 10 times
as much fuel as payload.
Instead, Bleriot proposed
man-made floating islands,
called seadromes, Plying
these rest stops, his “avion-
marin” could carry 20 pas-
sengers at 170 mph.

POPULAR
ICS.
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30 YEARS AGO: OCTOBER 1965

Clean Air

With very high frequency,
broadecasters pushed into
the radio spectrum’s rar-
efied end. Stations in
Boston, Philadelphia and
Pittsburgh were already
experimenting with shorter

wavelengths. At a frequen- -

cy of 55.5 MHz, broadcasts
dodged the interference
from weather and electric
appliances that rasped
through regular radios. Al-
though transmitters had
limited range, they were
cheap to construct and
could operate in neighbor-

oy
ing cities without mn% E
ing. A stepping stone to T
VHF radio ——3
was thought = |
to be the ulti- v
mate urban
medium,

Power Brokers

A Lincoln Continental with
a 462-cu.-in, VE—that really
says it all about Detroit’s of-
ferings for 1966. Perform-
ance was everyone's desti-
nation. And the way to get
there was with gargpantuan
racing engines, only slightly

tler: less chrome, more fast-
back roofs. As if to distract
Fovernment ]"1'_L!"|]]ti':”]".'-'~.
carmakers also pointed up
safety features such as
shoulder harnesses and
padded dashboards

I-I'Ilt i WA dSfab F vod v wd
Leanesl, Sleckes! Bodies EVER!
Monster- Power Engines!

soe b @ Cloud-9 Ride

FIRST DRIVE REPORTS

domesticated for street use. |
Styling changes were sub- |

Remember Rollkas? No?
What Rollerblades are
in 1995, Rollkas were in
1965—at least in Austria.
Introduced to the United
States that summer, Roll-
kas were steel-nylon Cater-
pillar treads that attached
to boots. You strapped
them on and rolled down-
hill, wielding poles for bal-
ance and turning. Rollkas
proved maore like ice shates
than skis, although one PM
editor likened the sport to
riding an escalator that was
running amok. ™
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Explore the Mysteries of the Forest

1995 Limited Edition collectbles

Discover fourteen hidden

creatures in Zippo's 1995
Limited Edition collectible hghter set,
Mysteries af the Forext. The stunning

: 1 - i
original artwork of the four-lighter PR | g
e 'l hl"'l'u-' b o) (=g |

sl contmins the camoullaged image

Zippo’s new Technigraphic
imprinting ensures that the an
work will endure. These are the
most exciting collectuble
lghters eve

They are

of a jaguar. In the left eye ol this image are the eyes aviulable only during 1995 visi

of the jaguar portroyved on the companion lighter your Zippo retailer and explore the

f:J.h'rrrH g Culb ar Trirtle Falls ™ avinlable separately mystery lor yoursell

Zi

Lifetime puarantee = Made in USA

T order call Smoky Mountain Knife Works ar 800-251-9306.




Little did the
people of the
village know that
Jumbo was using a
Powerwinch.

Powerwinch's’ ‘
Quick Connect Winches move,

load or pull the heaviest loads.

Back-saving 12 volt automotive

design removes
shrubbery, stumps

and disabled vehicles.
Completely portable,
easy to use, they install
in under three minutes.
Includes adaptor for
installation on any

size ball hitch in

seconds. Move even : T rre e = 111
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Solo 5 takes driving to a whole new level
with the addition of SafetyPilot™ technology.

NEW SAFETYPILOT*“TECHNDLOGY

Solo 5's SafetyPilot™ technology adds an
extra layer of security by alerting you to
dangerous road condi-
O R T tions in those cities now
using or testing the new
Safety Alert™ transmit-
s T H E ters. These transmitters
alert you to emergency
vehicles, dangerous
. LOGY intersections, highway
construction, unmarked

railroad crossings and

e I E R other driving hazards.

Solo 5 is a cordless
radar/laser detector. And no cord means

you experience total driving freedom.

Solo 5's cordless convenience makes it
perfect for trips or when using rental cars.
Four ordinary alkaline batteries provide
up to BO hours of full-powered detection
(about three months driving time for most
‘.'”'ll'""" LR TERRAS PR o LI |1|r1|_: r.ll1|_:|' I..ll.l-l .II'III . " .
| dl’-ll_"l_llll-rl_ .1l1l|-l.||'.|r!1: Ciri ey, II.HLII polin atuar % I-I‘I”IU”-“TS:I' bﬂlﬂ 5 S Umque A-u"n shu"oﬂ
.-||||||||d-|' i3 'I.l-.||.1| .rlJ-rI*.. L 11 |1.|'Ih|l it |u||||u!;\. i alerl ft"ﬂ-TL”'E' h':-'lli‘i conserve haﬁew I“‘E_ ﬁnd ‘,"D'Ll
you bo potential driving hazards, SoartShiekd"™ V2

precledlion, adjustabile volume and morn get all of the great features and superior

range you expect from an Escort detector.

Sotisfoction Guaraonteececd! Drive Safe. Drive Secure, Drive Solo 5.

I you're nol complelely sabisfied, return Salo 5 witlin

10 dhays far a refund. Mo hassles, o sy askied

to order cordless detection, call toll-free:

1.800.433.3487

e 24 howrs a dlay, 7 days & weesk for vour convenience

SOLO"5 $199.9%

Shipping & handling i1 extra, OH res. add B% sales tan

ESCOIET

per )

P Department 206805 ﬂ --"-Ir ‘kr". -__.. =
5200 Fields-Frigl Road w :-1::
Cincinnaty, Cihin 45249 . TR

ESCORT

The Inriprative Edge




SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains Carbon Monoxide.
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For a hefty selection, try our
41b.70z. catalog.

Cat, Na. REL-TPXI-EM-TF i

ADVANER
l'-l-". [

It's a real heavyweight. And it's loaded with maintenance, help. And the technical support you need.

repair and operations products. Increased product selection, personal service, and
Which means you can count on Grainger forall theitems ~ order accuracy means Grainger can do more than ever to

you use in your business. Whether they're for a plant, help you lower your overall costs. That's why it makes

office, business or job site, we have virtually even more sense to choose Grainger as your

everyday supplier.

For the heftiest selection of MRO products
around, look in the Grainger catalog. Over 3,000
pages of stuff-motors to mops, tools to safety
equipment. And growing bigger every year. For
vour free catalog, call: 1-800-473-3473 ext. 1458.

everything you need to keep your operation
running smoothly and efficiently.

All the top brands like Advance Transformer,
GE, Dayton, White-Westinghouse, Ravovac,
Rubbermaid and more.

And they're all as close as your local Grainger
branch, where you'll {ind people who offer real

N & W AA0vANcs Wwnwom: ROvmC GRi 1IN Eirj i
T WW Grumgsr Int

e it = ]
The Right Stuff. Right Here. Right Now.”
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News Of Tomorrows Technology Today

Rockets Could Ride The Maglev Express

WASHINGTON, DC—Think of it as
the bullet train to space. The track: a
2%-mile magnetic-levitation (maglev)
guideway that elimbs through a tun-
nel earved up a mountainside. Sus-
pended above this guideway, a flatbed
sled carries a single-stage rocket
spacecraft. Along the track, super-
conducting electromagnets fire in se-
quence, accelerating the sled to 600
mph, Then, at the mountain’s peak,
the spacecraft ignites its engines and
leaps from the sled to continue its
Journey all the way into orbit.

That’s the vision behind MagLifter,
a future launch system being kicked
around in Code XZ—NASA's ad-
vanced-concepts think tank. The tech-
nology could make the jump from
blueprint to reality with a few billion
idollars’ investment. In return, say
proponents, MagLifter could cut the
high cost of space launch by serving
is a reusable first stage.

| WritenEdetor. Gregory T. Pope
Repomers: John Boatman, Philip Chien,
Mike Fillon, Scott Gourley, Francis Hamit.
l_RH:‘f Schrader

Electromagnetic launchers have
been proposed before (see Tech Up-
date, page 16, April '88), But Mag-
Lifter has an edge. Unlike high-veloe-
ity coilguns, the system would subject
payloads to no more than three times
the pull of gravity. By limiting the
stress of acceleration, MagLifter
could accommodate such sensitive
packages as commercial satellites.

Given a boost by the maglev accel-
erator track, the winged rocket could
carry twice as much cargo as a
ground-launched equivalent. Alterna-
tively, it could haul the same payload

Electromagnetically accelerated rocket
blasts off as It separates from carrier sled
at mouth of MagLifter tunnel.

but be built far more robustly to en-
hanee its reusability.

Right now, MagLifter advocates
are looking at mountains in the South-
west as potential staging areas. An-
other option is to locate the system in
Ecuador, where a 20,000-ft. peak
would suit payloads destined for
equatorial orbits. Meanwhile, design-
ers hope to draw from the current
X-33 and X-34 reusable-rocket pro-
grams to shape the rocket vehicle.

Highlights This Month

® Construction Zone—Latest on the space station.

e Far Sighted—Long-distance drone for spy missions.
® Deep Heating—Geothermal energy gets hot again.
® Role Player—F-22 fighter may serve double duty.

® Net Profit—Fish farming to ply deepest water yet.

® Tire Walls—OId rubber becomes new sound barrier.
® Power Lines—Railroads to carry solar electricity.
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Countdown To
Space-Station Age

HUNTSVILLE, AL—The recent space-
shuttle visits to Mir set the eclock ticking
toward the launch of the International Space
Station. NASA and its global partners are
about 256 months from lofting the first com-
ponents, But the world's biggest high-tech
project is beginning to take shape.

Boeing welders and machinists have just
finished their work on the first U.S.-built
flight article—Node 1, which will connect
the pressurized lab and habitation modules.
The second node, linking the lab with Euro-
pean and Japanese facilities, is already com-
plete and will soon begin pressure testing.

Meanwhile, in Russia, the Khrunichev en-
terprise has done the basie structural work on
the Funetional Energy Block—the first com-
ponent slated for launch (in November 1997).
Initialed the FGB from its Russian name,
this space tug will provide propulsion during
the station’s early years. Node 1 will mate
with this segment in December 1997,

Other Russian components will go up lat-
er, One of the most important, the Service
Module, will reboost the space station every
day to counter atmospherie drag. The solar
arrays on this module have been recently
redesigned to augment the station’s power
supply during its construction period.

Japan is driving ahead aggressively with
its contributions to the station. The free-
flying prototype for the Japanese Exposed
Facility is now in space, launched last
March aboard an H-2 rocket.

But the outlook for the European ele-
ments remains murky. Member nations of
the European Space Agency (ESA) are de-
bating whether to continue funding the
Columbus Orbiting Facility (COF), the lab
originally planned for the canceled space
station Freedom. Although Germany favors
COF, France is now pushing to spend the
money on a reusable space ferry. The other
space-station partners have made it clear
that if the ESA doesn't cough up the lab, it
will be denied access to the station.

MNode 1's aluminum exterior structure, weighing
5000 pounds, |5 now complete.

UNITED STATES
9. ARRAY AN

JAPAN
17 EXPOSED FACILITY
8. JEM MODLILE

ITALY

19, LORSISTICS RO L

EUROPE
20. COF MODLUILE
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Sky S‘py' TO mt Th.e Globe to engine performance by compress-

ing intake air. Critical to the success of
connaissance aircraft anywhere. With  Tier I1-plus will be its Allison AE 3007
a range of 14,000 miles, it can fly turbofan, tweaked to fly at 65,000 ft.

more than halfway around the world Behind the hump, electrooptic and
—or spend two days loitering in the infrared cameras will work with high-
stratosphere over a battlefield, resolution synthetic-aperture radar.

The lanky air vehicle is  Tier [1-plus will be able to see features
currently under us small as 1 ft. across,

Although the wide-winged air-
frame will lack the stealth of the

Tier 111-minus DarkStar (see Tech
Operating much like an unmanned U-2 spy plane, Update, page 18, Sept. "05), it will tow
1ONgaRlance: Tier B-piis Wisl 205 orn Sl Wings. decoys and carry radar-jamming
SAN DIEGO, CA—Weighing 12 tons, construction at Teledyne Ryan Aero- equipment to foil surface-to-air nus-i
with a wingspan of 116 ft., this is hard- nautical. A distinctive nose hump will  siles. Designed for different missions,
ly a portable drone. But no one need house a 48-in. satellite-communica- the two spy drones will nevarthelem%
carry the Tier 11-plus unmanned re- tions antenna—and should contribute share ground-control equipment.

Flying Robots Make Progress | Heat Miners Tap
ATLANTA, GA—What a difference a year makes. After a dismal Earth’s Bﬂsement

showing last summer (see Tech Update, page 26, Aug. '94), contes-
tants returned to the annual Aerial Robotics Competition at Georgia
Tech with smarter, better machines—and this time made a game of it.

As before, the flying vehicles had to pluck discs from a bin, fiy them
across a barrier and deposit them in another bin, all autonomously.
True, no machine has done that yet. Bul first-time participant Stanford
Univarsity came close enough 1o garner an unprecedented $7000
prize. Second place went to Technische Universitat Berlin's blimp.

The Stanford robot, a miniature helicopter, did everything except
give up the disc at the end (it had no mechanism 1o do so). It also
stayed airbome for a contest-record 3 minutes. Key to its perform-
ance: differential carrier-phase GPS readings, in a navigation system
that kept the aircraft aware of its position to within inches.

Geothermal plant
wiould circulate water
through hot crystalline
rock to extract heat.

LLOS ALAMOS, NM— B
Geothermal energy is
onee again warming
the cockles of re-
searchers’ hearts, Los
Alamos National Labo-
ratory iz ready to fire
up its Fenton Hill hot
dry rock test facility, a
heat mine that has run off
and on for the past 17 years. This
time, engineers want to prove that hot dry
rock—which underlies most of the planet—can
supply power on a commercially viable basis.
The rock itself bakes 12,000 ft. below the
surface. The facility pumps high-pressure wa-
ter through the subterranean hot spot, open-
ing eracks through which the water can pass
and absorb warmth. Three years ago, tests
showed that the returning superheated fluid
delivers consistent 360" F temperatures. After
running through a heat exchanger, the water
plunges back down to the heat reservoir.
m‘:tﬁm??:b%::r:;?' . Los Alamos wants to team with industry to
bagged second place. install a powerplant at Fenton Hill. Researchers
| believe it could generate 30 megawatts,

Stanford's minichopper snags

an (Mare Toeh ndaote an page @9



What good is a furnace with a lifetime warranty
if it doesn’t make your life more comfortable?

" T

o

The real measure of comfort in a furnace is simph
never feeling uncomfortable. With the Trane

Variable Speed Gas Furnace, you and your
lamily won't have an uncomfortable moment
Vanable speed means you get constant, even
heat. No frequent start-and-stop cycles to
cause uncomfortable cool drafts or too-warm

spells. Whats more, the even air flow also
reduces annoying noise in the ducts.

Because the Trane XV 90 runs on clean-
burning, econom- ~ g )
lcal nawral gas, &&= TIRAMNE
olt delivers fast, @

efficient heat, with an AFUE rating over 90%. In fact,
the XV 90 has met the EPAs Energy Star guidelines [or
energy elliciency. And with a lifetime limited
warranty on the heat exchangers, the XV 90
will be efficiently heating your home for a
long, long time
Surround yoursell with the comlort of a
Trane XV 90. Call your

local dealer for more f‘
information — just \

look in the Yellow ,
Pages under Heaing  (Clean natural gas
Contractors Think what vou'll save
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Fighter’s Many Faces
MARIETTA, GA—Gone the way of the 600-ship
Navy and other Cold War concepts is the dedicat-
ed single-mission aircraft. Instead, the Pentagon
wants maximum bang for its buck.

Take the F-22. Conceived as an air-to-
air fighter when there was still a USSR, the
Lockheed Martin/Boeing stealth machine
eould end up serving double duty as a ground at-
tacker or even a spy plane. Another role under
consideration is suppression of enemy air
defenses, either with the HARM radar-
killing missile or via nonlethal jammi

The Air Force now has Lockheed Martin
working on a 2-year F-22 derivatives study.
Already, engineers have modified the basie
airframe to launch two 1000-pound Joint Direct
Attack Munitions (JDAMs), which are gravity
bombs with movable fins and GPS units for guid-
ance. During a conflict—once U.S. forees rule the
skies and have destroyed air defenses—the F-22
could abandon stealth to carry more smart
weapons on hardpoints below each wing.

Alr-superiority F-22 may become strike fighter, launching JDAM bombs.

Runway Stops For Runaways

ATLANTIC CITY, NJ—Airliners still of this material would collapse under
run off runways. The consequences the airiner's wheels, and the crushing
have been disastrous, especially al action would decelerate the plane.
older airports that are bordered by Recent tests show promise. In
bodies of waler or local dev&bopment one, an FAA 727 plowed into a 196-t.
F= -

.pl'r'rlr'lr;lru Heves w Tn #‘

FessEne

FM engineers examine ruts in cellular concrete ground-armest system after test.
bed at 42 mph and was slowed to

To reduce the danger, the Federal

Aviation Administration has joined
with ESCO of Aston, Pennsylvania,
to concoct low-density cellular con-
crete, one-third the weight of water. In-

17 mph. (An initial speed (hat low
isn't unusual for an overrun.)

The first system will be installed at
MNew York's Kennedy International

. Stalied at Iha ﬂnd nf a runway, a bed

Airport later this year.

SOHO's Staring At The Sun

GREENBELT, MD—Due for launch
this fall is the first satellite in a decade
that's dedicated to local astronomy—
wateching our own Sun. Built by the
European Space Agency, the Solar and
Heliospheric Observatory (SOHO) will
ride a NASA-bought Atlas [TAS.

SOHO will patrol a unique orbit, eir-
cling the L1 Lagrange point, where
Earthly and solar gravity balance out.
On-board, 12 instruments will operate
for up to four years, They'll probe the
Sun's atmosphere, gauge the solar wind
and measure how the Sun oscillates.

Seientific goal: to better understand
how the Sun governs Earth's climate,

. SOHO will get up ciose and personal
with the nearest star—the Sun.

Smog Lifters

ISELIN, NJ—Ozone and carbon
monoxide—twao vicious factors in urban
air pollution—may soon find them-
selves blown out of town. The Engle-
hard Corp. and Ford are teaming up to
launch a fleet of cars that eat smog.

The secret? Englehard’s new eat-
alytic material, known as PremAir,
that coats the cars' radiators and air-
conditioning condensers. The catalyst
converts carbon monoxide into carbon
dioxide, and ozone into oxygen.

Englehard cites independent studies
to assert that the catalyst will be more
effective in fighting pollution than elee-
trie cars or reformulated fuel. If all cars
in Los Angeles ozone
sported the
coating, they'd
completely
process the
L.A. basin's air
up to 15 ft. in
altitude.
PremAir, a
platinum-rich
catalyst on car w
radiator, converts apaon
smog gases. MONOXIDE

| Mure Tech Update on page 3



The chuﬂeﬂge is clear. Every member of your howitzer team must work together to fire
a 95 pound shell nine miles through the air, and be right on rarget. Your team has rained

You work as a team.
You succeed as a team.

and developed the right skills just for
this moment.
How to determine direction and

clevation. How to put distractions and pressure mﬂéaﬂdﬁmfm !:iﬂ the job a hand.
But most of all, you've mastered what tt.'anmrﬂi'k ts all abquu '}“hﬂ ® thf.‘ .P-l‘mr cx;nmamc,

and vou can't find it anvwhere else.

See vour Army Recruiter. Or call LELQ:!,,LE&M . ARMY. BE AI.I.YOII CAHII. ,'
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Fish Farms On
The High Seas

SEQUIM, WA—If a recent World
Bank prediction holds up, 40% of our
seafood will have to come from ocean
ranches by the year 2020 (see Tech
Update, page 20, March "95). Thinking
ahead, aquaculturalists hope to pio-
neer the open sea, because space and
high-quality water are dwindling
along the coastline. Aceordingly, the
Pacifie Northwest Laboratory's Ma-
rine Science Lab has embarked on a
program to take fish farming deeper
than it has ever gone hefore.

The research foruses on contain-
ment systems that can withstand the
forces of nature in the open ocean.
One promising rig, developed by Net
Systems, is now undergoing sea trials
off the Washington coast. It's called
the Ocean Spar Net Pen System.

The structure consists of buoys,

OCTOBER 1995

moored vertical spars and connecting
cabiles, These surround floating con-
tainment pens made of flexible net-

Restiient open-ocean aquaculture system could solve national seafood deficit.
ting. The eables transfer forces from
wind and waves to the buoys, which
distribute the loads over a broad area.

Pl L IS T RO P T Ry

From Missile To
Mountain Bike
o

Russian-bulit bike explolts berylllum's
Inherent vibration-dampening property.

SAN JOSE, CA—Keep an eye out for
beryvllium. Element 4 on the periodic table
is the latest (and possibly the last) exotic
struetural material to hop from military to
commercial applications, Much lighter and
stronger than titanium, beryllium com-
bines resiliency and stiffness—two traits
usually considered mutually exclusive,
(One entrepreneur has harnessed a
Russian beryllium alloy formerly used for
missile components. Beyvond Fabrications
has converted a factory outside Moscow to
erank out high-end mountain bikes that
weigh less than 24 pounds, The frames
contain a composite of recyeled weapons
material and newly processed alloy.

VIENNA, AUSTRIA—How
io solve two environmen-
tal problems atl once?
Convert old tires into high-
way noise-abatement bar-
riars. That's the idea be- |
hind Ecowall, from the
Austrian firm Econtracl. _
The tires are first cul to
conform to a flat vertical

L’

Ecawall masks old

‘Tires Turn Into Highway Walls

surface, such as a framework ol
recycled plastic. The cavities
are filled with earth, and the lires
are perorated and planted with
creeping vines or other local fiora.
Advantages? Low mainte-
nance, for one—tires don't rot,
and plants just need an occa-
sional pruning. The walls defy
graffiti and absorb, rather than
reflect, traffic noise. Intrigued,
California will test the concept
along a northern highway.

-

i

tires with vines to create nolse barrier

.| recharged between rides. What's
: _ s .| more, a “smart street” guidance
M M A B | system would put navigation bea-
i 'f;-:, . . S S| cons at every intersection.
s ' to 100,000 TULIPs will lure Pari-
| sians from their cars and taxis.

Self-Service
Rent-A-Car

PARIS, FRANCE—Notoriously
impatient, Parisian drivers may
suffer through fewer traffic jams
if Peugeot-Citroén pulls off its

e

cars would thin Parisian traffic.

TULIP proposal. The idea is to
scatter a fleet of electric 2-seaters
throughout the city.

Subseribers to the TULIP ser-
vice would reserve their vehicles
through remote-control hand-
sets. At stations where TULIPs
are picked up and dropped off,
the vehicles' nickel-cadmium bat-
teries would be automatically

Planners helieve that 50,000

{More Toch Update on page 28/



It’s as close to a perfect
weekend as you could want.
Fall 1s in the air, the trail is
well marked, and best of all,
you have the mountain all to
yourselves. For over 80 years,
[..L.. Bean has been providing
all the essential clothing and

gear for weekends like this \
all honestly priced, 100% \
guaranteed, and delivered W=

quickly by Federal Express.

e L L 1-::'- .............

[_] Please send me my'FREE
L.L. Bean catalog. @

Mot = -

C Call for your Free
L.L. Bean catalog.

1-800-219-2326

LL# 4403230

Apl _

L.L. Bean, Casco Strewt, Frrepon. ME 04033

Gy = =5 _ «Mnie ZIP

Clip and maul to; L1 Bean, Casco Street. | reepent, ME 040033

FU‘.E—,&.

4403220
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Shutterbug
Spacecraft

BAIKONUR, KAZAKH-
STAN—NASA and the
Russians went through all
kinds of orbital contor-
tions to get photos of the
recent shuttle-Mir docking.
Far more convenient would
have been a free-floating, camera-
toting spacecraft—Ilike Inspector.

Built by Germany's Daimler-
Benz Aerospace, the prototype
[nspector is about the size of a
wastebasket. Its design is simple:
video eamera, batteries, radio,
gyros and a tank of compressed
nitrogen for propulsion.

Early next year, Inspector will
fly to Mir aboard a Progress re-
supply vehicle. Once cosmonauts
have finished unloading the space
ferry, Inspector will flit around
the Russian space station, shoot-
ing Mir and the ngregs as thg;l,r Remote-control Inspector may transmit real-time video of future shuttie-Mir docking.
separate. Inside Mir, a cosmonaut will  tor will continue to circle and film Mir. is considering a proposal to keep In-
fly Inspector by remote control. Then, Inspector is supposed to blast spector in Mir's vicinity until the next

After the Progress departs, Inspec-  itself into an unused orbit. But NASA  shuttle docking mission.

People -Power Products Training Wings

PASADENA, CA—Supply WICHITA, KS—The Beech Mk. 2,
your own lorgque, and an /’—_ - Raytheon Aircraft's version of the Pila-
electric motor responds 4 tus PC-9, will loft a future generation of
to match your input with Air Foree and Navy student pilots. The
supplemental power. § 33 x 33-ft. trainer won the hotly con-
It's a nifty idea that tested Joint Primary Aircraft Training
Yamaha Motor Corp, System competition (see Tech Update,
has incorporated © page 22, Jan. "05).
_into a hybrid elec- ™
tric bicycle called the Yamaha PAS.

MNow, students at the Art Center College

of Design have crafted their own ma-

chines around the Yamaha gadget,
known as the Power Assist System,

In & power-assisted sewing machine, designed by Hanshin J. Kim, the
Yamaha device adds to the action generated by fool pedals. Meanwhile,
Danny Peston|i's jogging stroller fealures re-
movable powear-assist motors in the handle-
bars. A diver tow dubbed the SeaWasp, de-
signed by Scott Winslow, combines the system
with an integrated oxygen tank

For aclive paraplegics, Greg-
ory Hathaway has put the mo-
tors and a battery inlo pods
built into a wheelchair
Not only does the de- |
vice supplement the
User's arm power

when the chair is

Beech Mk. 2 beat out six competitors to win
the role as the future Alr Force/Navy trainer.

Germany, Australia and other coun-
tries already use the existing PC-9 as
a trainer. The new Beech aireraft is a
beefed-up evolution of the Swiss-made
turboprop, with a more powerful engine,

in motion, but it 1 | strengthened fuselage and added fuel
\ ®, also aids braking and helps hold the wheel- | capacity. It will replace the Air Force's
‘\ 8% chair stationary while on slopes. T-37B and the Navy's T-34C.
. The first operational aircraft will be
i | . . :
Power-assisted products include [clock delivered to the Air Foree in 1999. The

wize from top left) jogging stroller, sewing ;
machine, diver tow and wheelchalr, Pentagon has elected to stretch out pro-

= duetion of the 711 planes to the year 2017

{More Tech Update on page 34
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New Tanks
For The
Desert Rats

NEWCASTLE UPON TYNE, ENG-
LAND—Although they no longer face
the threat of mass armored invasion,
the Europeans aren't sitting by idly.
France, Germany and Great Britain
all have new main battle tanks in the
pipeline, Undergoing field trials right
now is Britain's Challenger 2—a sub-

stantially different tank from the Chal-
lenger that fought in Desert Storm.
Built by Vickers Defense Systems,
the Challenger 2 retains the 120mm
rifled gun of its predecessor, but
mounts it in a completely new turret.
Ingide, the fire-control system features
geparate gunner’s and commander's

B =5

Vickers-bullt powerhouse Challenger 2
fires 1 20mm rifled gun six times in 24
seconds—faster than an autoloader.
sights. The vehicle can hit road speeds
of 47 mph on a Perkins V12 diesel.
Instead of upgrading its existing
Challengers, the British Army is stock-
ing up on newly built Challenger 2s.

Blackbird’s
Backpack

PALMDALE, CA—It's no
secrel that Lockheed Mar-
tin Skunk Works is sky-high
on its design for the X-33
reusable rocket demon-
strator (see “Retumn Of The
Lifting Body," page 38,
May '95). But the proposed
vehicle must leap into
space on a radical rocket
engine—known as a linear
aerospike—that has yel 1o
fly. So, Skunk Works will
harness its original thoroughbred—
the SR-71 Blackbird—to conduct the
first-ever flight tests of the engine.

Developed in the 1960s by Rocket-
dyne, the linear aerospike looks noth-
ing like a conventional bell-shaped

Blackbird will carry opera-
tional linear aerosplke to test
rocket engine at Mach 3.
rocket engine. Instead, it
features two lines of small
thrusters that shoot their
exhaust gases onto a
wedge-shaped surface.
The exhaust impinges
against both upper and
lower faces of this surface
to provide thrust. Key ad-
vantage: The engine op-
erates with consistent effi-
ciency at any altitude.

In April 1996, a NASA
SR-71 will piggyback a
cutaway scale model of the Skunk
Works X-33 concepl, complete with
its own functioning linear aerospike.

Solar Power On Track

CORVALLIS, OR—Conerete and old railroad tracks may
not spring to mind when vou think of solar power. But a
group of electrical engineers at Oregon State University
want to change that. They're designing a rugged, cheap
photovoltaie cell that's coupled to America's rail network.
— Instead of glass or
plastie, cement will en-
case the solar cell. The
photovoltaic hardware
. will lie just below the
. surface where enough
sunlight can filter in to
trigger a voltage. Elec-
trodes would then con-
duet the current off the cell.
Fashioned into railroad
ties, the cement cells would
uee existing railroad tracks to
conduet power over distances.
Cement photovoltaic cell
forms raliroad te that gen-
erates low-voitage power,

ALLIMIPRLIRA

Frisking From Afar

DEERFIELD, MA—Between mi-
crowave and infrared lies the milli-
meter wave band. This little-heralded
portion of the electromagnetic spec-
trum turns out to be perfect for “re-
mote frisking.”
Millitech Corp.
has desgigned a
pamera to aceom-
plish just that.
The idea calls
for measuring the
time delay and
intensity of millimeter wave energy
that radiates naturally. At millimeter
wavelengths, people are good emit-
ters, while metals are very poor. Di-
electric objects, such as plastics, ce- e T4
ramics and powdered drugs, are pguimeter-wave cam-
somewhere in between. Clothing and era picks up both
building materials, such as wallboard, metailic and plastic
are virtually transparent, Tu| concealed handguns.
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Response Is
Dverwhelming.

Il‘lt”ﬂd’llﬁllg RAPIDFIRE Engines idle  RAPIDFIRE delivers comes from our advanced elec-
up to 27% smoother. They accelerate with up to 18%  trode design (our engineers worked overtime on this
quicker throttle response. That’s the kind of reaction one). So, to a car that has been around the block a
we're getting to our new RAPIDFIRE spark plugs. few times, they help bring back that new car feel.

Now, without getting into all the techno i Sound too good to be true? Thats just
talk, the enhanced performance new ﬂge gyﬁgﬁ; the kind of response we were looking for.
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Transform your
dashboard lighter
into a traveling power-plant.

Run anv tool or applance from your car, truck,

boat, or camper, Full 100V AC power from your
yehicle™s 12V bartery. A miracle of modern
technology — in a 5° x 4° package. 1t works by
duplicating the complex “sine-wave™ of AC power,
MNow you can rl.‘q.'h.'lrgq.' power tools on the job, watch TV while
camping. acoess vour laprop P, or just plug in 2 lamp and read under
the stars. Completely safe for both vour car and vour appliances.
Even when the car is off, Automatic alamms won't let vou drain the
vehicle's battery, or overload your appliances.  Now enjoy all the
convenience of real power-to-go

B PC140 Power Invertor, sngle recepracle,
delvers 140 warts continuous power, 200 watts peak power
#PC-140 549.95

B PCA0D Power Invertor, dual recepracle,
defivers 300 watts continuous power, 500 watts peak power.
#PC-300 589.95

Drive with freedom and confidence.
Powerful new jamming gear shifts
vour car right into the undetectable
zone. Cops can’t sec you!

You can’t catch what vou can't sce
With the new Spint 11, vou are 28 invisible
por cop radar as & donut hole, And ves, it's
compleichy legal nearly everywhere.  Sparit
is 4 "passive™ jammer - not transmitter. 1t
bounces hack a scrambled message 1o
detectors. When the Spint receives a radar
signal, it mixes the signal with a
modulating FM chirp, streaking it back,
and totally confusing the radar gun’s
COMmparter braim. The 2 o 3 mile Fange
grves vou plenty of time to correct your
speed. Mo tickets, no hasdes, and your car
nsurance maght get cheaper, ton. 3o cffective is the Spirit 11 thar
R E[I:I a ket in the Bk vedr v gse ane, the manufscturer will
completehy refund vour fine!

Installation is 4 bre¢re. Windeheld mounes, adagters, and paweT
coards are mchaded. Test button kers vou cheek
anvtime. LU

letector for

working statis ilosne, o

ik '!u VisiT ragan
werage. And onde again

the full treedom of the open radl

B MNew Spirit 11 Radar Jammer,
with micro-circutry.
#5FR-1 3119.95

shrae Eynde

-\.I|I'=I|' [ s

drive with

i iEXT aETleadikal

Straight from the year 2368 AD.
Command your TV with the next
generation in universal remotes,
Set your Phaser to TV, VOR, or even
cable. Press a bunon. With Star Trel
sound effects, you change channel
volume, mute or power up. As vou ke
in each command, the Phaser fires with
decp ruby glow., Now go where n
remote has gone before.  From the o
going misaion, direct to you, App. ¥
Comparible with all major compaonen

PrISed

AETIGie

and brands. Want to oy one nsk-free? Ll mos and make it s
B Star- Trek Next Generation, Type [T Phaser Remote #2378 §39.95

8% Sl Y Ul T
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Own the last of Russia’s
restricted issue spy glasscs,
|'.H.'\|.E,I'I|.'d for the KGEB.  All metal
micro-binoculars fold away 1o disappear
intee palm or shirt pocket. Yet super
advanced coatings and huge 2.5 3 175

power yiclds crvstal clanty, even in bow
light condrnins Humntng, sports events, ooncerts, Ratire st udv, or
surveillance. Mo get the powerful 11/2° long cold-war edge

B Dual Focus KGB Micro-Binoculars #R-215 $29.95

il an faw T miCRmaps [milnder Rumian

Hurry, comrands, sapplier lanrod

e |
Cﬁﬂ"‘?- Mr. Jones is not In. This is Lucille, his secretary, may | halp you?|

changer:
{ peotect women and
Unlike

mwn mother
TSI o l
o

Take back control of your telephone.
Tele-Screen™ Phone Protector climinates
urwanted calls.  Harasang calls, sales calls, any
call you wosh,  Incoming calls are greeted by a
voice prompt: “Thank veu far calling. Pleais
ember the fonr-dtns pas-rade " Your phone nngs
only if the caller enters the correct code. Vowe
prompt repeats and if no code s entered, the
caller is automatically disconnected’ Use the
kevpad o change the code, or de-acnvate the
wnit. 1t's like having an unlited phone numbser
when wau want it unlisted Like during study,
mcal-time, romantic evenings, or when vou onl,
want calls from those vou gave your password
tir. Also secures fax and mosdem lines!
B Tele-Sereen™ #TS5-300 544.95
Trstally casier tham am geoveremg mackine, e i o
Al power ||'\,|.-I- Riman sy 1o et v bnpw ' warkina
Ul Tilesrromed cxtramenr wall romier o

New micro-size voice disguiser even works with pay phones!
Hire's just some of the things you can do with our new palm-sired voice
Hﬂrﬁ‘hﬁ.mnﬁwmm be your own sedretary,
anonymous calls for business or scourity reasons, or
children home alone. -
- sophisticated desk-top voice-changers .lhrﬂhu‘])r
. hay no modular hook-ups! Slip it from your pocket and it
over any pay phone’s mouthpicce! Miniature electronics aleer
L your voice in a choice of cight different levch. . Extreme
T scrtings sound hilarious, and mid- ranges will even foal your

B Tocket Micro Voice- Disguiser #VC-168 $39.95
Lot amg for o v fraend. awd it barewsing calles

Hnl & was 11 0! beomy
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Discover what it's
like to see in the
dark.

Push the tngger. The
TRC-2 Seope powers up
Suddenby, in green-hued
clammy, might s like dav,
magnificd 3.2 nimes!
Designed  For  USSE
Special Forces, poweriul
TAC-2 Maght Yision
Scoppe lets you see chearks

Space voyaging razor shaves you smooth
as parachute silk - from Everest to Pikes
I'eak vo the mountains of the moon,
Without batteries, cords, or electricity!
The amaring Gytoscopic Razor whirls in
hidden blades at over 20,000 rpm - twice thar of
other shavers. The resule is 2 shin-tingling super-
smooth shave, &ﬂﬂmnmm
one (o the moon. One pull of the gyro-throttle spins
four orbiting micro-blades - long enough to buzrz 44
even a week's worth of whiskers. Concealed

in just starlight. Wow e 1w

swricli omt the Brtvared IRlumoinagos - and F}“ﬁﬁ“[h‘ . Fﬂﬂs beliic: gyrdscope, ==

sce in petch Back rerad digrknes s T‘mnm 1o g I‘;'i 'I-‘HI-I:I'I'I.II- S::: < ﬁ.
Oprics bocis smowithly from 37 o intininy m‘mm‘ o " s e - —

Complere with carmying cise Requires 6 AA
bateries. Tnpod mountable

Nature study, law entorcement, boating,
camping, of viewing vour aeighborhoosd, this
one-secret Cold War rechnology s now yours
Lifetime warranty.

B TAC-2 Night Vision ¢ with llluminator

3 NASA blast-off. Try one in the wiods,

ar the arpor, of cnusng o work.  And M
enjoy one smooth shave for man, and :
onc shaving leap for mankind. -t

® Apollo 13 Gyroscopic Razor Lﬂ Sk

FARN-T2 S49.95

e b
¥T3C-2 S4P900 Now 329,001 It's even been ta the moon. in
New photo-electric Cyclops speaks vour words for you! o you ,,:c
Leave messages your visitors are sure to hear, Aﬁ:‘f‘“ “ﬂd\fd“
Why wonder i the net prersint hsime wall find vour scrawled pame? ng'.'h!'-
Inszcad, push 4 button and recond vour message = up o a tull 20 seoomads - / I

in the dgtal memon of the new Crilops. Then jost set it by the dosor and

g about your buasiness.  Cvelop's scanmng infrared cve will

sutiomatically derecy the next visitor - and speak for vou! 10 i0S an

intruder, thev'ne bong gone. [ it"s fmend or famiby, Cyichops wall speak

vomar messajte and even sccept their retarn reconding te we! No missed T
mesdges, moetings, of cotmections et o all, % completehy _.I'-H |
wireless and self contamned. And only 37 1 37 o take amywhere

Here"s just a fiew savs vonn might use o

—
Re-capture your stolen privacy, Work: “Ar duarch oural mir. Leare e o weomar
New Caller 1.D. Blocker lets you call with In the car: “llon’t farmet Salfy s medicine.”
dence SeClA Your roam: “Towch wy eenff and vew e drad mear,
kg - Ty At home: “['im wpitasry sl for wy back rich,

D vems ko that every time vos make 3 call, vou :
are grving out your name and phone number!  The Noww enjox all the convensence, security, and fun of vour oun
revedutionasy new Autesmatic Caller LD, Blocker gves Rutunistic vosce mbot - ar 3 very human prce. And
v ek vour privacy, Samply click it {nso your r““ let missed messages be a thing of the past || !
pck, and all phones on the line are wouned, meluding B Cyelops Photo-Electronic Voice Robat e I|;..|.J1"'L -
extensions. Let caller 113 draw 2 blank ~ especilly PCLANG 549.95 L e 8
important for transacting business, or for women o Kegursty £ AAA beiizrar, aed irhuidid € minrs i b waeiwnry, gind hret ot
children home aline. State-of-the-an araetn works on aptensl wall sewat brifriey

lscal amf Wy distance calls, Feest of all, it"s complenely
sutomanc. Nonced o dial specal ondes or seraces
Once installed, i does the rest. Ao at 3 prce far liner ‘_‘)P

than the oot of yomr privacy. Liet nea - ong for vour

home or affice, and one for 2 spocial mend's hoase ﬁ P FW-

B The Automatic Caller- LD, Blocker p With anv order over 575 00

FPVCY-100 $39.95 THE EDGE COMPANY \::/ Tracker Compass, rass

KMIVIS, TOOLS, GIFTS, & MI-TECH ACTION GEAR finish, 1 */4° diam. Great

fior campnng or hiking

P.0. Box 828, Brortlebera, VT 05302 = 1-800-732-9976 HIOHRC
e ssssstseSEEeRSEeETee e A REEEEEE SRR RS REREREER SRS RE R REEE SRR .. hﬁi-i"'---"
I Paoes Call Todl-Free §-800-732-9976 or fill oun onder hlfhl and marl . The Edge rmmm * [0}, Box 826 » Branlchorn, VT 05302 :
E MName Mode # Description Qry Price Each | Total E
L] ' I I L]
L] T —— — 1
E City Sate_ Zip E
\ Telephome (  §_ - 0 ]
) L]
E Method of Payment: ' Check or Money Order enclised E
E JVISA J MasterCard J Amex J Discower A My order s over $75.00 please send me my FREE Tracker Compass, :
i CreditCardw | | | | | [ [T [ 1 [J [T 1] 4 Also send me a special 2 year Edge Catalog subseription. E
: E“P M’—f— ]hlﬁ!! Bank of Cand - R Thw Esbgr Trmclind Gnitassier: Frery smm o adl ol gise yom S}I_il.'ll:li_ll![ :
o | comiviba | am oser r:FJI“n v o agr and Ansin Tnabwlipy b Laws ooy areca cunmnplrte wiisfsctvn oo pra may oetum o sdiden S0 da do g w iylew 1
v omsermng prosfocns 1 have ordend Bull ricfamiad, chendit, urr- cadhuings. Yen chiskis, Phis - rsery Edgs !
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ELECTRONICS

Printing PC Pictures

BY FRANK VIZARD, Electronics Editor

® Critics wonder
just what people are going to do with
computers beyond simple word pro-
cessing, but the truth is that once peo-
ple get a new tool, they start using it
in ways the makers never imagined.
One unintended byproduct of the
computer revolution is the resurgence
of photography as a hobby.

ot that people ever stopped tak-
ing pictures. But what they aren't
doing is developing their own pie-

o
i e

Canon’s newest printers let you transfer
images onto more than just paper.

"4

tures. All this may change as the
means to process and print your own
photos becomes affordable.

The new darkroom is your comput-
er, Excellent software programs such
as Picture Window ($99), from Digital
Light & Color (800-577-7090), let you
manipulate images to correct mis-
takes and create new composite im-
ages from separate pictures.

How do you get images into your
computer? Accessories like color
scanners let you input images direct-
ly. You can even import video images
with an add-on image converter, such
as Snappy. But the least expensive
way is to simply have your photos put
on a floppy disk. Outlets such as
Thrifty-Payless, with 645 locations,
will do the job for as little as $3.99 for
a 24-print roll. There are also millions
of other images available for down-
loading on the World Wide Web,

Completing the loop in terms of
vour own darkroom means having a
way to print the photos. One new
method comes courtesy of Fargo Elec-
tronics, 4 Minnesota-based company,
better known for business printers.
Fargo's new FotoFun! digital color
printer lets you develop prints as big
as 4 « 6 in. Printers are available for
both Windows and Macintosh appli-

cations, Installation is similar to that

of a standard printer, but our initial

experience indicated that the machine
may get a little cranky in hot weather.

Indeed, the experience was remi-
niscent of the early days of VCRs—
if you're not careful, the paper will
jam, and the ribbon tears easily.
There's also an installation program
that will make you more conversant
with the printer setup controls than
vou might be normally. This is a ma-
chine for the dedicated and patient
amateur photographer.

FotoFun!, listing for $399, uses
thermal dye sublimation
technology to print on spe-

cially coated paper. A 36-

sheet paper and ribbon kit

lists for $39. There's also a kit
for printing on mugs for $30,

Another alternative that's been

available for some time is to use a

eolor printer, machines that have
been noticeably improving in qual-
ity as they come down in price.

These machines are also becoming

more versatile as well.

(Good examples are two new printers
from Canon, the BJC-4100 and BJC-
610, listing for $269 and $369, respec-
tively. With the right paper, both print-
ers can turn out very good color prints.
What makes them special, though, is a
CD-ROM software program that
gives them added versatility.

The CD-ROM contains five appli-
cations aimed at getting more out of
a printer than just letters. These in-
clude the following:
® A Hallmark collection of 50 designs
that can be used to create 150 differ-
ent greeting cards.
® A Crayola coloring book that lets
kids print their finished work.
® A stationery store of 250 templates
for creating your own customized
letterheads.
® 100 templates and 500 designs for
creating stickers and labels,
® A “Pattern Maker” cross-stitch
program, which prints colored stitch-
ing patterns directly onto fabric. This
software lets you import photos and
artwork and translate them into
cross-stiteh patterns. Templates are
included, but original patterns can
also be developed.

Canon also will market a variety of

(Please tur to poge 36)
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ATTENTION PEOPLE WH

() HAVE HIGH BLOOD PRESSURE OR ANGINA

and CardiSense’

May Help You Live Well

Cardizem CD plus CardiSense may give you
an opportunity to lead a healthier life.
Cardizem CD gives:

B Effective control of high blood pressure or angina
for many people
B Once-daily dosing
B A free quarterly newsletter, CardiSense, with imely
information on nutrition, exercise, and maintaining
a healthy lifestyle.
In clinical studies with Cardizem CD, the most common side

effects, seen in less than 5.5% of patients, have been headache,

dizziness, slow heart rate, heartbeat irregulanties, and swelling
of the ankles. Cardizem CD is not appropriate for all people,

1ally those with certain serious heart rhythm conditions,
ake sure your health care professional knows about your
medical history, including heart, liver. and kidney problems.
Tell your health care professional about other medications you
are taking because of possible drug mteractions which could
result in other potentially serious side effects.

940199006

Talk to your doctor or health care professional about
Cardizem CD. Only a health care professional authorized
to prescribe Cardizem CD can evaluate the potential nisks
and benefits of Cardizem CD for you.

(Call for a free brochure on high blood pressure or angina,
plus one free copy of CardiSense.

1-800-547-588S5

ONCE-A-DAY

CARDIZEM €D

( diltiazem HC) .. 2. 30mscasies

See imporiant additional information on adjacent page
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ELECTRONICS (Confinued from page £4)

special papers for each application,
These will include 100%-cotton fabrie,
T-shirt transfer paper, back-print
film, high-gloss film and water-resis-
tant paper. Call Canon at (800) 848-
4123 for more information.

Prints from video

Another way to build your photo-
graph collection is to develop prints
directly from a VCR, camcorder or
other video source. To do this job, vou
need a video printer.

Although video printers have been
around for a few years, it's only re-
cently that you might begin to call the
printed images photographic in qual-
ity. A good example of this new breed
of video printers is the Panasonic PV-
MP10. Its superior performance is in
large part due to the use of a 10-bit
processing system, a step forward
from older 8-bit systems.

The PV-MPI10 can capture an im-
age in two different ways. A FIELD
MEMORY mode freezes a single video
field, and is useful for capturing fast-
moving action. For more statie video
shots, FRAME MEMORY combines two
successive video frames to reproduce
an image with the maximum lines of
resolution and greatest amount of pic-
ture detail.

Choasing the appropriate mode is
all the brainwork that’s required with
this product. What it does illustrate,
though, are any flaws in your earlier
thinking concerning sufficient light-
ing and composition. To a large de-
gree, the printed image is going to be
only as good as the source material.

The reason for the qualifier is that
the PV-MP10 does allow you to cor-
rect for some miscues. You can adjust
the color, tint, brightness and sharp-
ness of the image before printing—
although not to the degree available on
some computer software programs,
guch as Picture Window or Snappy.

The PV-MP10 also lets you create
some special effects. Images can be
enlarged and combined. They can also
be mirrored, so a print could be heat-
transferred to a coffee mug, for exam-
ple. You can also create wallet-size
pictures or customized business
cards. And a strobe effect allows you
to examine 3 seconds of movemeni—
something for golfers to think about.

Printed images are otherwise limit-
ed to 3% » 4% in. in size. The PV-
MPI10 uses a thermal dye-transfer
process, printing onto special paper in
three passes, one each of yellow, ma-
genta and cyan. The resultant images
are quite good, although they don't
have the richness 35mm film offers.
Perhaps the only real disadvantage of
the machine is its price tag: $1300 list.
Hopefully, the cost will go down as the
quality goes up. P
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[ NEwW PRODUCT!

More Power.

More Performance.

preiis

PASSPORT 4600 Pu re Escm-r,

Introducing Passport 4600, a radar/laser detector with the power, performance
and features you need for safe, peace-of-mind driving - in town or on the highway.

360" RADAR PROTECTION

Long-range protection from every band of radar is standard with Passport
4600, regardless of whether the radar source is in front or in back of you.

OMNI-DIRECTIONAL LASERDETECTION
Because laser signals can be more difficult to detect, Passport 4600 is
equipped with both a front and rear laser lens so you never miss a signal.

| SMALLERSIZEFORBETTERPORTABILITY

| Passport 4600 is small enough to slip easily into a shirt pocket or purse,

| SAFETYPILOT'"WARNS OF DRIVING HAZARDS
Passport 4600 is more than just a standard radar/laser detector. It also detects the

new Safety Alert™ transmitters now being installed or tested in cities across the

nation. These transmitters alert motorists to a variety of driving hazards in their

immediate vicinity including moving emergency vehicles, dangerous intersections,
highwieeonstruction, unmarked railroad crossings and highway accident sites.

SMARTSHIELD™M Y G2 PROTECIION

Escort came up with a better VG2 solution. Unlike other brands, Escort's
SmanShield™ technology is designed to offer protection from radar detector
detection devices, even when they change the broadcast frequency in the future
as we expect, Get the smart VG2 solution that protects vou today...and tomaorrow.,

Passport 4600: All the pratection you need. All the detector vou’'ll ever want.

=5
madae to order, coll toll-free:
inthe -
- T - w—
o SATISFACTION 1-800-433-3487
. GUARAMTTETEHD Open 24 howrs a day, 7 davs 4 week
ESCORT e 1§ '\-||||'r|' il |||'.|.:||"'"! with
P Depariment 406805 Passport 400, redierm of withumn PASSP{JRT "'1'6'{"] S‘l ?g L
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SCIENCE

Platonic Beasts

BY GREGORY T. POPE, Science/Technology Editor

® Walking—easy, right? Pound the
pavement, and you're combining
dynamic balance, eye-to-
foot eoordination and
syncopated muscle ac-
tion. Sounds compli-
cated, but for most
of us, it's second
nature. And yet the
slightest disruption
can throw you flat on
your face with a sprained
ankle, Only then, as you rehab
back into pedestrian mode, do you
gain rueful appreciation for the intri-
cacy of your own biomechanics.

Such mishaps are just as vexing to
roboticists who have built otherwise
sprightly walking machines. Recovery
from a topple remains a stumbling
block in the development of ambula-
tory robots. Unlike animals, walking
robots lack a full anatomy of musecles
with which to pick themselves up and
hobble off. Once down, they're out.

But one researcher is designing
robots that will never have to say,
“I've fallen—and I ean't get up!” In
doing so, he's creating some of the odd-
est machines ever to set foot on Earth.

An assistant professor of computer
science at the University of British
Columbia, Dinesh K. Pai has ste
away from the conventional wisdom
that walking machines must mirror
biology. Pai's robots look more like
crystals than eritters. Their bodies
aren't mechanical—they're math-
ematical. Each is a so-called Platonic

solid, such as a cube or an octahedron
(eight sides). And from the faces or
vertexes of this solid protrude limbs,
jutting in every direction.

How did the Platonic beasts, as
Pai calls his creations, evolve? “There
were two motivations,” he recalls.
“One was more practical—to have
something with no orientation prefer-
ence, 80 it could recover from falls.
But the other was just curiosity—to
build a robot very different from
something we see in everyday life.”

Pai's beasts satisfy both
considerations. A Platonic
solid is a perfectly regular
assemblage of identical,
regular surfaces that meet
at identical angles. Thus, it

LINAERSTY OF BRITTSH COLLAVIBIA PHOTO)Y
R LL LI STRATIONTS Y LT MNORAK

appears unchanged from any number
of viewpoints. Flip a sugar cube over
and over, and you'll see. A geometri-
cian would say the cube has spherical
symmetry, which turns out to be a
nifty trait for a walking machine. If
you're spherically symmetrical, you
don't care which side is up and which
is down. So if you're standing in one
orientation and roll in any direction,
you'll wind up looking the same.

Pai has harnessed this principle to

choreograph a jaunty, cartwheeling
motion for his Platonic beasts, called
a rolling gait. Working
with research scien-
tist Rod Barman
and te stu-
dent Scott Ralph, |
he's demonstrat-
ed this gait in
his prototype, the
4-beast, an octa-
hedron with four
3-jointed limbs
attached to alter-
nate faces, The
beast begins with
three legs on the
ground and one
Jjutting vertically from the top face. It
then tumbles over one vertex, swing-
ing the top leg down while lifting one
of the supporting legs.
The beast then performs
the same maneuver
over another vertex.

The result: a zigzag-

(Please turn to page J0)
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Ford Rangexr 4x4

Sy
he best ideas don’t always start

ith a clean sheet of paper.

When we take on a project, we like to get our
hands dirty. That's business as usual when we
send a Ford Ranger 4x4 into the weekend battle
ol off-road racing. It’s the meanest, most punishing
proving ground to test our newest technology,
Irom suspensions to engines to brakes. And when
these ideas are lully developed, we use them in
the Ford you can drive. Now that’s hitting paydirt.

BUILT FORD TOUGH €&




SCIENCE (Countimued from page 35)

ging stride that leaves the robot on
three legs after each stelp. This gait
guarantees that a stable foot position
is available should the robot aceiden-
tally keel over in any direction.

The rolling gait takes robotic walk-
ing along an entirely new path.
For decades, roboticists
have been analyzing animal
locomotion, hoping one day
to catch up with Mother
Nature. While researchers
have made great strides,
their walking machines still
can't match the agility of a
cat—or even a cockroach. “The

problem with many examples from
nature,” explains roboticist John
Bares, “is that they are too compli-
cated to replicate and control. We've
never built a robot with limbs any-
where near as dextrous as those of
a horse or & human.”

A research secientist at
Carnegie Mellon Univer-
sity's Field Robotics Cen-
ter, Bares knows this only
too well, As coinvestigator
on the B-leg Dante 11
project (see Tech Update,
page 24, March '94), he had
to venture down a volcano crater

PRECI

SION

TARGET RIFLES

Ruger's rich selection of precision rifles is

unparalleled in design, quality and marerials

These Ruger KM77T Mark 11 bolt-action rifles feature

an ideal mating of dependable stainless steel actions
}:r;;rd stainless steel barrels

precisely inletted into sturdy resin-filled laminated

with heavy hammer-

hardwood stocks

Pictured here. left to right
Ruger Mo 1-%

Ruger KMTT Mark [ Targee
Huger K77/LIVH 12 Hormet*
Ruger K77 /1IVMBZ

22 Magnum, and Ruger
Ki7/22VEE Long Rille

The Ruger No. | features the time-proven falling-block
action with a heavy chrome-molybdenum  hammer-
forged steel barrel lutted 10 a select, satin [inish American
walnut stoclk

Ruger precision shooting rifles — beautiful to behold, a joy to handle, superbly
accurate for all long-range target shooting,

Ruger Precision rifles are available in the following calibers: 22LR, 22 Magnum,
22 Hornet, 223, .22 PPC, 22-250, 220 Swilt, 6mm Rem. 6mm PPC. 243 Win,

Suggested retail prices from $499 to $665 *Scope not included.
Instruction manuals for all Ruger [irearms are available free upon reguest
Please speci v model

Sturm, Ruget, & Company, Ine
¥ Lscey Flse
ur :'I'\'r‘l Connechicul (W40

QA RUGER

Arms Makers [or Responsible Sportsmen

Platonic solids: octahedron [above],
tetrahedron [below] and cube [ieft).

to rescue his robot when treacherous
rubble toppled it. Dante's gait was
hardly natural—it walked like two
overlapped tables sliding against each
other, But Dante, an otherwise robust
and successful machine, proved vul-
nerable because it functioned in only
one orientation.

Platonic beasts, on the other hand,
needn't worry about which end is up.
And the beasts boast other advan-
tages. The rolling gait allows a robot
to change directions easily, even
make a sharp turn around an edge.
Equipped with enough limbs, a beast
could scuttle across the ground, then
stop, poise on some of its appendages
and use others to manipulate objects.
What's more, should one limb give
out, the machine can limp home in a
more conventional crawling gait.

ining a Platonic beast, of course,
takes some skill. What runs the 4-
beast is a quartet of 32-bit miero-
controllers, serving as brains for each
leg. Each processor governs the ac-
tions of the leg’s joint motors. To sim-
plify the programming of these chips,
Pai and colleagues converted a Silicon
Graphics workstation into a dynamie
Platonic-beast simulator. With this
computer, and its animated depiction
of the beast, they can experiment with
movement steps hefore
going to hardware. The
workstation can even
serve as a direct
graphie interface
to take the beast
for a walk.

Pai admits that
while his beasts may
have perfect geometry,
they aren't perfect machines.

They aren't optimized for energy
efficiency—a key consideration for
mobile robots, More important, they
can't tote payloads that are sensitive
to orientation—such as cameras—
without gimbaled platforms or other
compensating devices. Still, turned
loose in rough terrain, a beast's sure-
footedness may overcome these draw-
backs. “This robot is designed to be
fault tolerant,” says Pai. *That's what
we've paid the most attention to.” "™
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Hello, my name is Tom Lee, President of
lierhaus International, Inc.

If you're tired of paying $12-$18 a case for
weer, | don't blame you.

Thai'swhg I'd like to show you an amazing

ew way to brew your own superb lager for
s little as $6.00 per case. You actually SAVE
ip to $10 on EACH CASE OF BEER. And wait
intil you taste the beer! Compare it to the
inest premium beers. Referring to this
nethod of making beer, the New York Times
tated, ...the quality of the beer may surprise
nany people... wait two to four weeks and
riends may be placing orders”’

The secret is in an anaerobic mini-brewery
hat lets YOU make up to 6 gallons of ALL
IATURAL BEER, using only the finest barley
nalt and hops. No chemicals. No preserva-
ives. You can brew several cases of beer in
bout 25-30 minutes. And everything you'll
ieed (except the bottles and a little household
ugar) comes with your mini-brewery.

I realize you're skeptical. | don't blame you.
‘hat's why we're offering our unheard of
5.00 FREE GUARANTEE.

e e ) I O (e
Try your mini-brewery. Keep it for up to 6
months. Make the beer at your leisure. [f you
don't agree that this is the best beer you've
ever tasted in your life, we'll buy the kit back.

What's more, we'll pa;' the return postage
(by regular UPS or Parcel Post rates) and send
you an extra $5,00 for your time and trouble.
No conditions. No excuses.

) [E— — e [

IS IT EASY TO MAKE?

Using the Bierhaus Mini-Brewery, you can
rew beer in just 25 minutes on a regular
itchen stove. Let it ferment for seven days,
ottle it, and you're done.
®No more lugging empty beer cases to the

carry out.

®No more chemistry set taste.
®No more paying $12-518 per case of beer.

Just brew what you need once every month

ir two and that's it! For as little as 19 cents
wr bottle,

CAN I MAKE DIFFERENT
KINDS OF BEER?

Certainly. Just vary the ingredients and
ecipes according to the instructions supplied
vith each kit. You can make...

LIGHT LAGER. Comparable to most Canadian
premium beers and some light European lagers.

I'll send you $5.00 FREE if you don't
agree my ALL NATURAL beer is
better than any commercial beer
you've ever tasted.

*BAVARIAN DARK LAGER. Full bodied, yet not
bitter. The head is incomparable—rich and creamy.

*STOUT. Rich in body with a hearlz. robust flavor.
In the finest tradition of grand Irish Stouts.

*ALE. Popular with American home brewers. From
England's favorite hoppy, dry "bitter" ales to the

sweeter brown ales enjoyed in fine European pubs.

CUSTOMER COMMENTS

"My friends and I had tours of duty in
Europe and were looking for that “old coun-
try" flavor and body. Your Bavarian Dark has
it all” —Lt. Fred Frances, Texas

"Your Continental Amber is as close to a
perfect beer as I have ever consumed.”

—Dwayne Staner, lowa

"I no longer wonder whether [ prefer the
best commercial beer or your beer which I
made. NO QUESTION. YOURS IS THE BEST""

—Ed Pearson, New York

IS IT LEGAL?

You can make up to 200 gallons of beer
per year — tax free — and you don't need a
tederal license of any kind.

WHAT ABOUT
ALCOHOLIC CONTENT?

You can make a super light beer [1.8%-2%
alcohol), regular strength (4.5%-5%), or a
European-style lager, ranging as high as 7.5%
alcohol.

MORE GOOD REASONS
TO BREW YOUR OWN

Brew pubs and micro-breweries are
springing up all over the country. They offer
a wide range of excellent beers with proven
recipes from around the world. The only
disadvantage is their cost—where you might
spend $2.50to $3.00 a glass for beer. Now you
can craft your own personal brews with
extraordinary flavors that your friends just
won't believe. All the technology, ingredients,
equipment and know-how are available to
anyone who wants truly fine beer. A Bierhaus
mini-brewery makes a great gift for a friend
or for you.

WHERE DO I GET SUPPLIES
ONCE 1 GET THE KIT?

You can use your Mini-Brewery equipment
over and over again for many years, and
remember, it's unconditionally guaranteed
for one full year from date of purchase.

Your new Bierhaus Mini-Brewery contains
an FDA foodgrade 7% gallon fermentation
tank with lid and airlock, a 7% gallon
Eu ing vessel, complete with syphon unit,

ttle capper and caps, hydrometer, bottle
brush, brewing guide, and ingredients to
make 6 gallons [2% + cases) of American
style premium lager.

$5.00 FREE

Our guarantee is simpl

Order the kit and ma thvz beer. Serve it
to your family and f nmds and ask them to
compare it to their favorite beer. If everyone
doesn't agree it's far better than commercial
beer—simply return the kit. I'll pay the return
postage and send you a checfa or your kit
purchase price. Plus I'll send youan EXTRA

$5.00 for your time and trouble.
€1 995 Ricrhaus I'nrrrful'h‘nﬂ. Inc,

o=

Bierhaus International, Inc.
3723 West 12th Street, Dept. PM-2
Erie, Pennsylvania 16505

Please send me the following mini-brewery: |
(1 Expanded Basic Kit jas described above|
$49.95 plus n:-i?.mlSﬂl l.J

| Super Kit (includes Basie Kit, hrewmg
spoon, thermometer, additional lid with airlock,
plus double |ngn:d|.|.-nt! for 10 gallons of beer
$69.95 plus $9.90 5&H &JPS]
on

continental LF

NAME _____ —
ADDRESS
CITY =

Just call us to reorder. Bierhaus is among
the largest mail order suppliers of equipment
and ingredients in the country. You can
choose from over 50 different malts from
countries all over the world. We also carry
a wide range of brewing supplies and ac-
cessories... everything you need to brew the
best beer you ever tasted.

PHONE
L1 Check enclosed
[ Charge ta [ MasterCard
Acct ¥

Exp. |FPA residents add 6% sales fax)

WFDIIEI'I'H.& SERVICE call us ot (914 BI3-TT47

I VISA [ Discover

from &30 am- .":Mprn Emmmm




AUTOMORBILES

Europe Spy Report

BY MIKE ALLEN, Associate Automotive Editor

Home-Grown Bimmer
® This new BMW is scheduled for
introduction right after the first of
the year at the Detroit Auto Show,
Dubbed the Z3, the sports car was
captured during undisguised testing
in Arizona. Bodywork is steel, unlike
predecessor £1's kooky fiberglass
sliding-door roadster. There suppos-
edly will be a removable hardtop
available a few months after produc-
tion begins, To be manufactured in
Spartanburg, South Carolina, the 2-
seater is based on BMW's 318iS, En-
gines are reportedly a 150-hp 2.0-liter
inline 4-cylinder and, late in 1996 or
early in 1997, a 2.8-liter G-cylinder.

And Right Next Door...
Sitting on an adjacent display stand at
the BMW exhibit in Detroit will be
the 1996 5-series sedan and station
wagon, which BMW refers to as the
“Touring.” Styling, unchanged on

BV Introduces new
5-series sedan for
1996, An estate
wagon, which is
called the Touring.
will follow In a year.

the H-series cars since
198K, is unsurprisingly
more rounded and
aerodynamic. Also, as
vou might ex-

pect, the cars are wider and have a
2-in.-longer wheelbase and more in-
terior room than the current models.
Look for the wagon to appear in show-
rooms about a year after the sedan.

Flower Child

Lotus Engineering, brainchild
of the late Colin Chapman and
lately discarded by GM, was
purchased in August 1993 by

Bupatti—and sold again to an Italian
investment group that ineludes sev-
eral members of the Benneton family
The infusion of capital means new
cars, starting with this midengined
gspace-frame coupe. The test mule,
obviously undergoing suspension *
development well in advance of any
usable bodywork, is code-named
M111. The artist’s rendering shows
how the car should look at this win-
ter's Geneva Auto Show.

The Lotus sports car
being developed
for midwinter
Introduction.,

dubbed the M111,
has a space-frame
midengine and

plastic body.

Volkswagen Rises Again
Volkswagen, which builds cars in
Germany for import to the States,
is at a disadvantage because the

Spanish maker SEAT.

German mark 1s strong against the
dollar. This makes the Golf and Jetia
eost about as much as many larger
midsize domestic and Japanese cars
To gain a foothold in the lower end
of the market, VW will bring in an
Americanized version of the SEAT
Cordoba. (SEAT is Volkswagen's
Spanish subsidiary.) Manufactured in
Spain at low eost, the small ear will
he labeled Derby in the United
States, and most likely will be avail-
able in a vear or two. And no, there
won't be any rich, Corinthian leather
seut upholstery 5
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The demand for computer programmers will double by the year 2005!
Train now for a high-paying
career as a computer
programmer!

Only NRI at-home training gives you in-demand @G IAS
programming skills in three of today’s hottest and Windows
computer languages: QBasic, C, and Visual Basic. !
Plus, you now train with and keep state-of-the-art
programming tools: a powerful 486DX2/66 MHz
multimedia computer system featuring 8 meg RAM,
420 meg hard drive, color monitor, "
CD-E!JM drive, and Windows 95!

Prepare for today's newest

programming opportunities
The Bureau of Labor Statistics forecasts that  popular languages and programming Best of all, you master these important
job opportunities for computer programmers  environments. Step by step, you learn to languages as you train with and keep the
will increase much faster than the average create the kinds of full-featured, powerful most powerful computer system available
over the next 10 years, with as many as programs today's employers and clients from any school!

40,000 new jobs opening up by 2005. demand: Send for your FREE catalog today!

Now, with NRI, you can get the new  » You gtart with QBasic, learning to develop ;
sklls you need 1o bulld a opPaying Career  programs in a DOS-based enVITONMENL 35 YOU S e ) o B YOU Ihe programiming
— even a full- or part-time business of your  actually create and modify several programs : el b

— in this wth field. and the state-of-the-art software you need to
R i of your own. get started in this top-paying field. Call or
1"“ experience needed — * You move on to master C, a sophisticated  send for your free catalog today!
NRI's Discovery Learning Method  language that's become the programming tool If the coupon is missing, write 1o us at
builds your programming skills  of choice for a variety of applications. NRI Schools, McGraw-Hill Continuing
step by step * You're then ready to explore Visual Bagic, Education Center, 4401 Connecticut
With NRI's unique Discovery Learning a high-level, object-oriented language Awenue, NW, Wassingioe, DC '

d ed fi tin in
Method, you gt handson progamming - J 4 et TP CALL 1-900-321-4634, ext. 1325

SEND TODAY FOR FREE NRI CATALOG
More equipment, more advanced software, and more _
real-wnrld rogramming experience "”F’“‘Em 7 l
er school! You B S0 Commettit e, MW, Wibingon, OC 20008
get 1 Id’meckmmmum I
all this! = b o COMPUTER PROGRAMMING |
' : I O PC Applications Specialist i
| {1 Visual Programming in C++ |
(2 LAN Specialist
I J Microcomptiter Servicing I
| O Desktop Publishing with PageMaker |
l O Bookkeeping & Accounting l
l O Multimedia memlm'ng _ "
Only NRI gives you hands-on experience with today's most sought-after programming tools. In " N M legee. A et i
addition to QBasic, C, and Visual Basic programming software, you train with and keep a

powerful 486DX2/66 MHz multimedia computer system with all these state-of-the-art features: | s - I
* 4B6DX2 microprocessor * Math coprocessor | lease ) — 1
* 8 meg RAM installed s Double-speed CD-ROM drive | Address i
* 420 meg hard drive * Sound Blastercompatible sound card and i i
* 3.5 floppy drive speakers Clty .

» Super VGA color monitor with 28mm  * 960072400 baud fax modem | A
dot pitch * Windows 95 — the very latest version of i !
¢ Pentium Overdrive-ready socket this popular graphical interface Lﬂ:ﬂﬂﬂ:ﬂf:mb_w_ fﬁl‘_"'“ '




OUTDOORS

BY BILL FEDORKO

Riding The Wild Wolvrme

® Since you can't knock sue-
cess, you might as well imi-
tate it. That's the philosophy
among current ATV manu-
facturers. Earlier this year,
Kawasaki introduced the
Lakota 300, which was hilled
as a sport/utility all-terrain
vehicle (ATV). Now, Yama-
ha's ATV division follows
suit with a sport/ute of its
own, the Wolverine. Both
are taking a page out of
the automotive industry by
using the term sport/utility,
and why not? Who wouldn't
want to capitalize on the
long-running success of the
Jeep Cherokee, Ford Ex-
plorer and Chevy Blazer? As
a result, sport/utility has become
a buzzword and a marketing phe-
nomenon for the "90s.

The reason Yamaha attached the
sport/utility tag to the Wolverine is
that the new ATV is intended to be
a machine with a do-it-all eapability.
The vehicle not only has a spirited,
agile sport nature, but also one that's
hard working and trail tough.

Although the Wolverine looks like a
rugged, hulking 4x4, don’t be fooled.
It runs like the gazelle of gorillas.
Weighing in at 500 pounds, it's about
100 pounds lighter than a full-blown
utility bike.

To lighten the load, Yamaha re-
duced the exterior size of the twin-
cylinder 4-stroke eycle air-cooled

384-cc engine. This reduction allowed
Yamaha to offer more ground clear-
ance—=8.7 in.—and to extend the rear
suspension swing arm. Mechanically
speaking, an extended swing arm
permits easier and longer suspension-
wheel travel, which in this case is
an impressive 7.1 in. The double-
wishbone forward suspension also de-
livers wheel travel of 7.1 in.
Naturally, any time you lessen
weight but maintain horsepower (a
figure not supplied by Yamaha), the
result is a faster machine. To further
aid acceleration and top-end speed,

the Wolverine comes with low-profile

tires that reduce gear ratio.
While sport riders will love the
look and feel of the Wolverine, hard-

A Warn Puwcrﬂar 'hldnch safe:‘j walks a hlg T'amaha uﬂlll_‘:,r ATV up ﬂﬂp narrow ramps.

working types will appreciate the
utility heritage it shares with such
other rugged Yamaha models as Big
Bear and Kodiak. These features in-
clude 4-wheel drive, an easy-to-shift
dual-range 5-speed automatic trans-
mission with reverse, and dual hy-
draulic brakes with drums up front
and disc brakes in the rear. The Wol-
verine retails for $6099. For an addi-
tional $449, you can get a 2000-pound-
capacity Warn winch.

I had a chance to test the Wolver-
ine on the trails of a private ranch in
central Oregon. From my perspec-
tive, the agile Wolverine should be an
attractive package for sport riding,
but not necessarily for racing. Also, it
will be highly useful for a wide variety
of ranch and farm work. While |
would prefer a true utility vehicle for
towing heavy trailers and for stump
pulling, the Wolverine comes as close
as is technically possible to fulfilling
its aim of offering the best of both
worlds—an ATV for work and play.

I also rode Yamaha's Big Bear and
Kodiak models, which were updated
for "96, through Oregon backcountry.
Unlike the Wolverine, Big Bear and
Kodiak are true utility bikes.

Big Bear has basically the same
engine, transmission and brakes
as the Wolverine, but it has slightly
less torque. It achieves a boost in
ruggedness through different sus-
pension systems and an external oil
cooler to help the engine handle
heavy loads. Big Bear is capable of
towing up to 900 pounds and is able to
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handle a whopping 199 pounds of gear
on steel carrying racks. Should you find
yourself a long way from base eamp
and unable to turn the engine over,
Big Bear has an auxiliary pull start.

Although heavy and somewhat
bulky, Big Bear is a mild-mannered
off-road machine. [ especially like its
rock-crawling abilities on backcoun-
try trails. Although a little tight in the
suspension department (the rear sus-
pension is adjustable), Big Bear didn't
feel too bad on the derriére. Including
the optional Warn winch, the price of
the unit as tested was $5699.

The mother of all Yamaha utility
ATVs is the Kodiak. Billed as Yama-
ha's top-of-the-line ATV, this hauler
has a hefty air/fan-cooled 4-stroke
cycle 386-cc engine. It weighs in at a
tad over 600 pounds.

The Kodiak's rugged nature is en-
hanced by such standard features as
front and rear cargo racks that hold
265 pounds and a front bumper that’s
strong enough to handle a 2000-
pound-capacity winch. To beat the
heat, the engine’s oil cooler is located
in the front to benefit from maximum
airflow, which is augmented by a
thermostatically controlled fan.

Clearly, the Kodiak is a Clydes-
dale-like laborsaver with stump-
pulling torque, but it's also good for
slow cruising, trail riding and rock
crawling. Retail price is $6249.

The Big Bear, Kodiak and Wolver-
ine models 1 tested were all equipped
with 2000-pound-eapacity Warn
winches. This option came in handy
during a particularly nasty part of the
course called the mudhole test, which
was a long, deep, black pit. Winch
mounts were nicely designed—nearly
out of sight and yet easy to access.

I also had a chanece to use another
Warn Industries product, the Power-
Bar, which is a great item for hauling
big ATVs into truck beds. The Power-
Bar is a 1500-pound-rated winch
that's mounted to the bed of a pickup
truck. A remote-control unit can
be plugged into either side of the
PowerBar.

The PowerBar has two 55-watt
halogen floodlights, cargo tiedowns
and a DOT-approved center stoplight.
It is constructed of 2%-in.-dia. steel
tubing and is available in black
or chrome. Suggested retail price for
the PowerBar is $983 (black) and
£1164 (chrome).

Since all tests were conducted on a
ranch, there was plenty of oppor-
tunity to put the ATVs through work-
simulated maneuvers. Afterward, we
went trail riding. Can you guess which
was my favorite? Let’s just say that
the Wolverine isn't called a sport/
utility (emphasis on the first word)
for nothing. P
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It you'd ke to know more aboul owr oldtime distillery, pst wede us,

ONCE OUR TENNESSEE WHISKEY gets

inside the barrel, it isn’t in much of a hurry.
And neither are our barrelmen.

Loading a truck with full barrels is hard labor.

So you can’t blame Richard McGee, Clay Fanning
and Tim Thomas if they're in no rush to get to the
barrelhouse at the top of the hill. Because
that's where this batch of Jack Daniel’s
will age for years undil it’s sippin’
smooth. If it doesn’t get up the hill
right away, no one will mind. Least
of all, the folks who will enjoy
what’s in these barrels years

from now.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesses Winshey » 40-03% alcohol by wolume (B0-8S proof] « Distiled and Botthed by
Jack Darsel Drstiiery, Lem Motiow, Proprietor, Route |, Lynchburg (Pop 3610, Tennessee 37352
Placed m ithe Manomal Register of Historic Places by the United States Guaermmens
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ER SEBRING CONVERTIBLE

L  The Mﬂu carmakers are tired of pussyfootin’
“around. They're fed up with politely sitting there
»whil ,_eritics who hold them up for serutiny con-
‘atantly find their products lacking when compared
with their oversens competitors, Well folks, in ease you
nt the better part of the past few years tripping
ong an astral plane or resting in 4 comatose state,
“you Ehﬂ'ﬂld know that Detroit's automakers aren't
g behind anyone, They've been designing and
_ dmg cars and trucks that are better than any
i their predecessors, and they have closed the gap

b foreign competition.
Bt some critics contend that Detpgit's cars and trucks
_ still are jus g5 good @ those from else-
—— e They fostBul, maybe, the do-
L mieadic suto industry has
b gy i'.l‘l- ns piuul as it
' can gel,

e
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}'m dhat Fol

Well Virginia, hold onto your proverbial hat. Be-
now, as we enter the last half of the last decade

[ ‘millennium, the domestic carmakers are ready
to shatter any gliss ceiling and shoot right to the sun.

For '96, all three of Detroit’s automakers have
brand-new offerings, including all-new versions of the
perennial overall bestselling vehicle, the bestselling
car and the bestselling minivan,

S0 stand back and wateh as our deadly earnest
domestic automakers fly to ever-greater heights.

FORD MOTOR CO.

For the past several years, Ford has been = |rnr.,h In a
very envigble seut: Thi bestselling passenper
well ag the bestselling vehicle in this v both h
Henry's name on them. _\'n'.'. the world’s No: £ ez
maker must take the big risk and stand up to see
anyone can Hﬂ\F that seat away, You see, this is 1
hae boldly chosen to replace |

N




F-Series pickup and the Taurus/Sable
with all-new models.

F-Series

The country’s most popular new ve-
hicle for many consecutive years has
been Ford's full-size F-Series pickup
truck. Coming right around the first
of the year, there will be a new one.
We haven't yet driven the new truck,

nor do we have photos of it to show

you. However, you may have already
seen it, as we have. If you happened to
attend one of the nation’s major auto
shows during '95, you saw the truck
displayed at the Ford exhibit as a
concept vehicle, This was a slightly
disguised—with some extra trim and

&5

T,
MERCURY SABLE WAGON

body cladding—version of the genuine
article. And from our vantage point, it
looks like the new F-Series should
have little trouble lifting the gauntlet
new truck looks mean yet slick. We
will let you know pretty soon how
well it does on—and off—the road.

FIRST DRIVE

FORD TAURUS

@ The firs! thing you notice when you
slide behind the wheel of a new Tau-
rus or Sable is the strange ovoid-
shaped control panel smack dab in
the middie of the dash. Don't worry,
you get used 1o it. You also get used
to the pleasant surprise that is the
car's refined quietness. Ford's engi-
neers paid a lot of attention to reduc-
ing NVH. And th cceeded in low-
ering driveline, body and wind noise.

This car has a much more solid feel
than last year's, and you can't help
but be aware of the subdued levels
of noise rushing by the windows—
even at speeds that are bound to at-
tract the attention of the local con-
stabulary. Of course, maybe thanks
to the reduced wind noise, you do no-
tice more tire noise than expected.
The other thing that impresses you
as you drive the Taurus or Sable is
that your right foot can be connected
to 200 horsepower. That's 60 more
than anything but the SHO used to

&<
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Taurus/Sable

Equally daunting to Ford's family and
friends is replacing the bestselling
passenger car. When first introduced
a decade ago, the Taurus and Sable
rocked the auto industry with their
revolutionary appearance and dis-
tinctly un-domestic passenger com-
partments, ride and handling.

As the coffers swelled in step with
the critical acelaim, it became ugvimm
that the big gamble of the mid-1980s
had paid off. We'll soon see if upping
the ante will pay off as well.

The new Taurus and Sable are really
new—they aren't just skin-deep make-
overs of their predecessors. If any-
thing, they're larger, more powerful

have. In fact, it's crowding the 220
horsepower that last year's show
Taurus produced. As | said, remem-
ber the local constabulary. Matching
the new performance from under the
hood is the performance from the
chassis. The handling of the car is
crisper, more nimble and more re-
sponsive than before without any
penalty in ride comfort.

So what can be bad? Well, for one
thing, maybe just getting used to
seeing that strangely shaped window
in the rearview mirmar. —D.C.
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FIRST DRIVE

FORD MUSTANG
COBRA

@ All Mustangs should be Caobras.
Oh, don’t get me wrong—the base
Mustang and the GT are ckay in their
respective places. Bul, oh momma,
the addition of a couple of camshalis
and a slew of valves transform the
nicely compelent Muslang GT into

the grin-as-you-go Cobra. Run 305
hp and 300 ft.-Ib. through the T45 5-
speed manual and then run it some
more. Add the suspansion and struc-
tural refinements—including a couple
of truly thick antisway bars and some
additional body bracing—1to the vehi-
cle for quicker tum in, more neutral
and forgiving handling, and it's hard
to beat the Mustang Cobra. The juicy
P245/45ZR17 tires don't hurt things,
gither. Oh, your pals in their Z28s are

definitely going to try, and some of
tham will succeed. But, unlike the
past few years, the Mustang is going
to reel in its share of Chevys.

Of course, you may nol be able to
find a Cobra at your local friendly
Ford dealer unless the store is a
cerified SVT member, If your dealer
isn't certified, keep going until you
find one that is. The drive back home
will be a whole lol quicker and way
more fun, —D.C.

versions of the Contour and Mystique,

Depending on the angle at which
you view the "96 Taurus and Sable,
you may think that they actually look
like somewhat stretched and possibly
exaggerated versions of their smaller
predecessors. Or, when seen from the
front and rear, you may feel that they
look like very different automobiles,
possibly even totally different ones.
In any event, a lot of automotive de-
sign water has flowed under the
bridge since the originals were intro-
duced, and though the new Taurus
and Sable don't look old, they hardly
shatter the world of automotive de-
sign the way their forebears did.

There are some very notable
styling cues, however. First, the Tau-
rus has an elliptical backlite, carrying
the theme of ovoid lines to the ex-
treme. Second, the Sable has a grille
—an elliptical one—in place of the
light-bar nose that had been the car's
trademark since its inception.

Those somewhat ovoid shapes de-
fine both cars, in total and in the de-
tails, inside and out. The headlights
are teardrop-shaped. The dashboard
panel, which incorporates both the
heater/defroster and radio controls, is
elliptical. You decide if you like it.

As before, there are sedan and
wagon versions of both cars. All have
very large, heavily angled windshields,
and the sedans have an equally laid-
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FIRST DRIVE

FORD
EXPLORER V8

@ Al last there's an option for those
of us who tow large trailers and want
to do it in Ford's hot-selling compact
sport/utility vehicle. Explorer, long
the owner of the midsize SUV mar-
ket, has been available only with a
perfectly adequate 4.0-liter V& en-
gine. This means those who Insisl
on VB power had to purchase a
Grand Cherokee or a Land Rover
No longer. Now you can specify a
210-hp 280 f.-lb. 302-cu.-in. {5.0-
liter) V8 in your Explorer XLT. The

fatal flaw is that It's not going 1o be
available in 4wd versions until much

later in the model year, due to the
need 1o deveiop a new transier case
appropriate to the lask

Driving the V8 XLT is jus
driving the V6, excepl lor the sul
10-second 0-60-mph times and the
I'IFIt'_l'f unique teardrop alloy wheals
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FIRST DRIVE

DODGE
CARAVAN SPORT

® Our first driving imprassions of
the new short-wheelbase Dodge
Caravan Sport and Plymouth Voy-
ager SE are largely favorable. The
minivans came with the biggest
anging you can get in them: a 166-
hp 3.8-liter V6 with the mandatory
4-speed, electronically controlled
overdrive automatic.

The major differeance batweean
these vans and their corresponding
Grand versions is the 6-in.-longer
whealbase. The long-wheelbasa
vans have 24 cu. it. ol slorage

tucked behind the thind seal versus

m— e =

just under 16 cu. ft. in the short ones.
Since the powertrain does a fine
job of moving the bigger vans, it had
no trouble with the shorter models.
Howeaver, while touring the Maryland
countryside, the automatic made
many, many shifts between Third
and Fourth gears, in both directions.
The short-wheelbase versions—
happily—ofter the optional left-side
second door, like the bigger version,
Increased structural rigidity of the
new vans provides a stable, solid
platiorm for the suspension and yields
a smoaoth, quiet ride over everything
but knife-sharp bumps in the road.
There's some body roll when you
start to get too carried away, but,

hay, remember it 15 a8 minivan
—Jim MeCraw

back C-pillar. The result is that the
side windows create a flattened ovoid
And the station wagon's third side
window is a distorted teardrop,
thanks to the sharply curving shape of
the car's tailgate,

Beneath the sheetmetal is the same
basic fully independent suspension
that's in the Contour/Mystigue, with
struts in the front and struts and
lateral links in the rear.

Ford's engineers paid careful at-
tention to chassis stiffness and noise
isolation to reduce the cars' noise, vi-
bration and harshness (NVH). Under
the hood, there’s either the latest iter-
ation of the 3.0-liter V6 from the old
Taurus/Sable or a new overhead cam-
mer based on the engine in the Con-
tour/Mystique. To see how the new
Taurus works in the real world, see
our First Drive report on page 50.

There are also new engines in other
Ford products. Read on.

Mustang

There’s no more 5.0-liter Mustang.
The Mustang GT gets an sohe version
of the 4.6-liter V8 found in the Conti-
nental. That means your basic Mus-
tang GT for "96 is cranking out 215 hp
at 4400 rpm and 285 ft.-1b. of torque at
3500 rpm. But more fun is the return
of the Mustang Cobra, which gets a
32-valve dohe version of that engine
for making smoke on command at the
rear tires and for making any arch-rival
Camaro small in the rearview mirror.
With 3056 hp at 5800 rpm and 300 ft_-1b.
of torque at 4800 rpm, it should have a
fair shot of doing both. For details,
see our First Drive report on page 51.
The base Mustang still gets a 3.8-liter
V6, though for "96 it gains 5 hp.

Explorer
There's more punch to be found in a
small number of Ford Explorers alsa.

The bestselling (there's that term

again) compact sport/utility is finally
available with a VB, the venerable 5.0-
liter (see our First Drive report on
What with Mustang engine

pare 5l
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@ |f there's one word Corvette fans
have been reciting since their be-
loved sports car was born in 1953,
it's *more.” And Chevy has never dis-
appointed. During this, the last year
for the current body style, the factory
again offers more. Two special pack-
ages—a Grand Spor that bears the
same royal-blue body and wide
white-stripe paint scheme as the five

famous lightweight racers of 1962-63
with the same name, and a more
readily available Collector Edition.
Both are offered as a coupe or
convertible. There's also more under
the hood. Grand Sport comes stand-

ard with a 330-hp LT4 engine: That's —
basically a hopped-up LT1 with
high-flow heads, new cam and pis-
tons and 10.8:1 compression. Op-
tional on the rest of the Corvette
lineup, a 6-spead manual is the
only transmission you can get in the
LT4. Specific treatments and detail-
ing on the exterior, interior wheels
and under the hood make the GS
hard to miss. Coupe versions are fit-
ted with humongous P315/35ZR17
rear tires. Only 1000 GS models will
be produced, so don't expect to get
a bargain on this one.

—Cliff Gromer

bays now gelt.i.nf the overhead cam-
mer, Ford finally has enough 5.0-
liters to put in trucks. Trouble is,
the big engine is available only in 2-
wheel-drive versions for now. Even
the Windstar minivan gets a horse-
power injection to make it one of the
quickest minivans on the road.

CHRYSLER CORP

Just as Ford stared down the barrel
of redum% the Taurus "96, so Chrysler
has totally revamped its bestseller.
And if the Taurus was a watershed
car when it was introduced, its im-
pact on the world was still relatively
minor to the shock wave that was
Chrysler's minivan.

Minivans
For '96, Chrysler has completely re-
designed its Caravan/Voyager/Town
& Country trio, which defined the
genre. We have reported on the "96
Chrysler minivans since the introduc-
tion of the long-wheelbase so-called
“Grand” versions earlier this year,
Now Chrysler is filling the remaining
holes in its minivan palette by intro-
ducing the short-wheelbase models of
the Caravan and Voyager, now at
dealerships (see our First Drive re-
port on the opposite page), as well as
the all- whEEF drive versions, which
are due soon after New Year’s Day.

Plymouth Breeze
But don't get lulled into thinking that
Chrysler does only minivans right—
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which it does. There are new cars
coming soon as well. For one thing,
the Plymouth shoe is finally ready
to drop—Dodge has its Stratus,
Chrysler has its Cirrus and soon Ply-
mouth will have its Breeze. This most

recent of what's become Chrysler's
“weather” cars shares an undeniable
resemblance to the Stratus and Cir-
rus. It also shares its engineering,
platform and drivetrain with them.

Viper

For those who would already be
driving a Dodge Viper if only there
wasn't that awkward folding top to
deal with, wait no more. The coupe
version, the Viper GTS-R, will be
at Dodge dealers soon. Weather-
tight—dare we say downright lux-
urious?—the hardtop version offers
all the brute performance found in the
Viper coupe. Which has more than it
had last year—415 hp and 488 ft.-1b.

il PHOTCE I B FEENAK

And for those of you who want
more sky overhead, Chrysler now has
a ragtop version of its Sebring. The
Sebring convertible, like the coupe, is
available with either a 150-hp Four or
a 164-hp V6. And, like the large coupe,

it should have no trouble seating you
and three of your closest friends.

GENERAL MOTORS
Even on the slowest of news days,
the world’s largest carmaker has
something big brewin'. So, during
this, a somewhat more hectic year
than usual, you know that General
Motors is in the thick of it. There's no
way Ford and Chrysler could have all
of the new stuff. In fact, there's some-
thing new at every one of GM’s divi-
sions, particularly the youngest.

Saturn
Maybe the most exciting news from
GM comes from Spring Hill, Ten-



nessee, where Saturn's factory is busi-
ly churning out the first redone ver-
gions of its popular sedan and station
wagon since the nameplate’s birth.

They're built on the same space
frame as before, and are powered by
the same two 1.8-liter Fours. But the
cars have more room inside and a
whole new look outside.

The cars’ appearance is up-to-date
and sporty. The sedan, in particular,
has an aggressive, lean and aerody-
namic profile that puts the Saturn
squarely in the midst of the good-
lookin' pack. There's more glags area
and a redesigned roofline, which com-
bine to make the passenger compart-
ment brighter and less cramped. The
doors are larger as well, so getting in
and out is easier than it used to be.

Though the engines haven't been
changed, they've been refined with
sequential-port fuel injection and var-
ious improvements to further reduce
noise and vibration. The availability of

FIRST DRIVE
CHEVROLET
CAMARO 3.8

@ Chevrolet's Camaro sporty coupe
gol a considarable powar boosl re-
cently when Chevy angineers took
out the old 60" 3.4-liter V& engine
and installed the L36 90" 3.8-liter V&
in its place. The folks at Chewvy call
this engine the "3800 System

Saturn’'s low-cost traction control has
been expanded to include cars with
the maker's superb 5-speed manual,
as long as the car is equipped with
ABS. The suspensgion has been re-
tuned as well, though the basic geom-
etry remains the same as it ever was.
To find out how well it works, see our
First Drive report on page 56.

Chevrolet/Geo And GMC

After the recent major model intros of
the Lumina, Monte Carlo, Cavalier
and 4-door Tahoe, you'd think maybe

The Chevrolet 3.8-liter V6, as in-
stalled in the Camaro, makes 200 hp
and 225 ft.-lb. of torque. The 3800
engine is so different from the previ-
ous design that GM has dubbed it
Series |, Il uses a balance shaft lor
smoothness, and has a lighter short-
deck block with shorter and lighter
rods and pistons and cross-bolted
main bearnngs. It also has a new
lightwaight valvetrain that enablas it

o saa 6000 pm. I uses seq
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juential  imitates big brother Z28.

the Chevy folks had shot their load.
Think again. For "96, there's an all-
new full-size van, along with one from
GMC, a 4-door version of the Ge:
Tracker, as well as new variants of the
Camaro and Corvette,

Because "96 is the last year for the
Corvette as we know it—the might;y
ZR-1 is already history—Chevy is of-
fering a Collector Edition, in coups
and convertible form. Basically, this is
a paint and trim package with special
badges on the front fenders, wheels,
fuel-filler door and hood, as well as on
the seats. The car is silver and comes
with a choice of either the 300-hp LT1
or the 330-hp LT4 V8s, special 17-in.
wheels and some overpoweringly low
and wide tires,

Perhaps even more collectible than
the Collector Edition is the "9 Cor-
vette Grand Sport. Painted in the
white stripe on blue of the famous
"Vette road racers of 30 years ago, the
Grand Sport comes as either a coupe

electronic fuel injection with a larger
throttle body and direct ignition, with
a higher compression ratio of 9.4:1,
On the road, the new 3800 engine
makes an enormous diference, es-
pecially daring across inlersections
from a dead stop and in passing
maneauvers on the highway. Quarter-
mile and 0-60-mph times are more
than a second guicker than before.
And it has a brawny exhaust note that
—JM.

e
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or a convertible with an L'T4 V8 driv-
ing thmuw a 6-speed manual trans-
mission. We drove one of the only
1000 Grand Sports manufactured. To
see how much we liked it, see our
First Drive report on page 53.

While ripping away at both £S5

ends of the sports-car market,
Chevy is one of the first to
catch the next wave in sport/
utilities. With its Suburban, two
different Tahoes and the Blazer,
Chevy practically had the SUV uni-
verse covered. It does now, thanks to
its Geo brand and the new 4-door
Tracker. With the coming of Toyota's
RAV4 and Kia's Sportage, Chevy is at
the right place when it's best to be
there—ahead of the other guy. The 4-
door Tracker, like the 2-door, has a
new look and a new interior for '96.
The 4-door Tracker LSi hardtop has a
97.6-in. wheelbase—that's about 8.5
in. longer than the 2-door's—and is
158.7 in. long overall, or just over a
foot longer than the 2-door. The 4-
door L.Si comes equipped with power
windows, mirrors and door locks.
Both 2-door and 4-door models have
dual airbags and offer ABS.
Somewhere north of the Tracker
on the GVWR scale sits Chevy’s—and
GMC’'s—new vans. It's hard to be-
lieve, but the last time Chevrolet
came out with a new full-size van was
25 years ago. Not exactly a hot mar-
ket segment, big rear-drive vans ap-
peal more to commercial users to
whom, unlike with pickups, styling
takes a back seat to payload capacity

FIRST DRIVE

BUICK PARK
AVENUE ULTRA

| @ If you're familiar with the Park Ave,
you know that this is one competent
6-person comfy cruiser. And if you're
on a first-name basis with the Ultra
version of this big Buick front-wheel-
drive sedan, you know that under its
sedate looks and chrome trim lurks a

£ /J’_) s 35

'4-DOOR GEO TRACKER LSi

and ease of loading. With a quarter-
century of development time on their
hands, engineers weren't under the
gun to rush the new van and its com-
panion Chevy Express, which re-
the Sportvan, to the market,

Totally redesigned from their
longer wheelbase frames up, the vans
are powered by the new family of
Vortec V6 and V8 engines, including
the 7400 big-block with 290 hp. Also
debuting in the van power lineup is
a 6.5-liter turbodiesel that cranks
out 190 horses and an impressive 385
ft.-lb. of torque. Based on wheelbases
of 135 and 155 in., for standard and
extended versions, the vans offer up
to some 317 cu. ft. of cargo . New
wide-opening rear cargo doors that
don’t block the taillights when swung
open permit backing up right to a
loading dock. If your cargo is of the
2-legged variety, you can pack in an
entire Little League team—actually
up to 15 passengers—with less hassle,

potent supercharged engine capable
of surprising more than a few hot
shoes at stoplights. Well, welcome to
the '96 version of the Ultra, which,
when asked to, will roll your socks
right down to your toes when you
tromp the gas pedal.

This pillar of society, this re-
spectable mamber of the community,
is suddenly packing 240 hp under
its hood. That's 25 more than the
Mustang GT, okay? Darn right okay.
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as the wheel wells no longer block
access to the front seats.

With modern lines, dual airbags
(GVWR of 8600 pounds and under),
4-wheel ABS and a new interior and
dashboard, these vans have caught
up to, if not passed, their only real
competition—counterparts from Ford
and Dodge.

The other news that Chevy shares
with GMC is the introduction of its
side-access panels on extended-cab
pickup trucks. This small, hinged
panel aft of the door provides easy
access for passengers and stuff in the
rear of the larger-cab trucks. The ac-
cess panel cannot be opened unless
the door is opened first.

And last, but hardly least, from
Chevrolet, 1996 marks the end of a
long and, for many millions, a very
hapg;f era: This is the last year of
production for the big rear-wheel-
drive Caprice and its hot-rod sibling,
the Impala SS. In addition, "96 is

We hereby go on record: We love it. I
And don't fret, the Buick's chassis
is still up to the challenge. Though |

this is still not the car you'd choose
to run Road America with, it gets
around tums with dignity and aplomb
and doesn't scare the bejeesus out |
of you or your passengers. Leave |
that pleasure to the unannounced
slam of your right foot and the sub-
sequent squeal of the front tires.
—{.C
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the final vear for the other big boys
in GM's fleet, the Buick Roadmaster
and the Cadillae Fleetwood. The ears
have become too expensive for GM to
produce, given their relative sales.

Cadillac

Cadillac, however, will have another
rear-wheel-drive car in its fleet soon.
The new Cadillac Catera i=s based on
the eritically acelaimed and suecessful
Opel Omega that GM sells in Europe.
The 5-passenger
gedan has a
200-hp

V6, and it will take its place at the entry
level of Caddy's lineup later next year.

Until then, all the news from Cadil
lac is details about engines, steering,
ride and assorted technical specs.

For "96, the DeVille Coneours final
ly gets the big-hoy version of the
Northstar, the one that makes 300 hp
and is used in the STS and ETC
Cadillac elaims the "6 Concours goes
from zero to 60 mph a full half-second
faster than the '95 version did. Fore
warned is forearmed.

In addition, the Coneours, the STS
and ETC now have the magnet-con
trolled steering system, Mapgnasteer,
which debuted on the Aurora and
Riviera last year.

In addition, thi

“OUrs Lrin |-_I A new

STS/ETC/Con
continuously
variable road-sensing suspension and

“rair hield wipers for "

‘Engrinei r The "9hs" starting

on page 58 for the technical details).

The seats in both the Cadillac STS
and the Eldorado
models

FIRST DRIVE

SATURN SL

® The Saturn product lineup—SL
Sedans, SC Coupes and SW Wag-
ons—remains largely unchanged for
1996, However, the cars themselves
are substantially upgraded and im-
proved. The most striking feature is
the exterior styling of the sedan and
wagons, still conservative and rec-
ognizably Saturmn, but contemporar-
ily rounder and aerodynamic. Under
the plastic skin is pretty much the
same old running gear, with two
engine options. The coupes shape
up next year

Major improvements have been
made in sound deadening and NVH
This includes an industry-unique

AL

_ OLDSMOBILE BRAVADA

have been engineered for more coms
fort and have 8-way adjustments that
provide localized support for back and
hottom. These models have new ins
strument panels, too, with a center
console housing heater and radio
controls, and a message center.
As with other GM cars,
Cadillac now has key fobs
for a remote-entry
svstem

sound-deadening Thinsulate blanket
in the door panels, extra firawall
padding and revised bushings in the
suspension and engine mounts, just
to touch the high points.

Safety improvements include dual
front airbags. In addition, 1997-level
side-impact protection is accom-
plished with foam inserts in the door
panels, reinforcing girders inside the
doors and a locating pin in the rear
door frame that prevents the door
from collapsing inward on the occu-
pants during most impacts.

Our driving impression of the new
chassis—taken arcund GM's prov-
ing grounds—was paositive, with in-
terior noise levels improved. Both
the ride and handling are better than
belore, as well, —MA
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FIRST DRIVE

OLDSMOBILE LSS

@ Buick has its Park Avenue Ultra
and Pontiac has its Bonneville SSEi.
Well, Oldsmobile has the LSS. For
now, the LSS sort of stands alone as
its own model in the Olds 1996 line-
up. But the truth Is that the car is in
position 1o replace the Ninety Eight
next year. There's no denying that
the LSS started life as an Eighty
Eight derivative. Its exterior styling,

;

based on the Hammaer concept car of
1893 vintage, is more refined than
the base Eighty Eight. In fact, the car
is cleaner, crisper and more Euro-
pean looking than any Olds sedan—
other than the Aurora. This lean,
clean and somewhat "purified” exteri-
or design trend Is slowly sifting down
through the Olds lineup.

The LSS comes in two basic
varieties, like other big front-drive
sedans from GM, with the base
Saries 1| 3800 V6 now good for 205

hp or the way we prefer it, with the
240-hp supercharged 3.8-liter en-
gine. Like the Buick Park Avenue
Ultra and the supercharged Bon-
nevilles, this car scools in a serious
way when prodded. The LSS, how-
ever, has a somewhat sharper ride
than the Buick—but not nearly as
firm as the Pontiac. Unlike the Ultra,
though, the LSS looks like an Ameri-
canized Euro-sporl sedan that might
almost be at home tearing down the
autobahn. —Jim Dunne

that, besides locking and unlocking
the doors, can also change settings
of interior controls to match each
driver's preferences.

Buick
Other than the Roadmaster’s last hur-
rah, the story from Buick is one about
a new face on the popular Skylark and
more power where it counts.
Skylark’'s makeover discards the
shovel-nose look of recent models and,
instead, shows a new grille design that
displays a smoother, softer face to the
Euhlic. The new nose is complemented
y new side trim and taillights, Stand-
ard power under the hood is from the
150-hp dohe 2. 4-liter 4-cylinder en-
gine that takes over for the 2.3-liter. A
4-speed automatic replaces the stand-
ard 3-speed transmission in all Sky-
larks. Notable among the options for
the "96 Skylark are 16-in. wheels.
Buick just can't stop improving the
3.8-liter V6. For "96, the supercharged
version is up 15 hp to 240—that’s more
muscle than more than a few V8s.
Now standard in Buick's middle car
lineup is the 3800 Series 11 V6. Horse-
power for this engine jumps to 205
from 170 when installed in LeSabre
and Regal models.

Oldsmobilie

Not having a big-ol' rear drive to re-

tire, Oldsmobile has deleted its ragtop

instead. Gone from the lineup is the

Cutlass Supreme convertible. Other-
(Please furn fo page 1 110)
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PONTIAC
FIREBIRD
RAM AIR

® Welcome back to the days ol
dust, tire smoke and glory, compli-
ments of your friends at Pontiac.
Take your basic Firebird, stuff a
305-hp V8 into the engine bay and
make sure that the engine can
breathe by Installing a twin-scoop
hood that feeds a new inlake sys-
tem. Under those scoops is a large
Corvette-style air cleaner, and next
lo each of the scoop openings are
the waords “Ram Air"—just In case
your pals down at Hot Dog Hut
thought that it was all for show. Hal

To ensure that the flow of gases
through the engine is unimpeded,
the car uses dual catalytic convert-
ers on the downside

And to make sure that the rest of
the Firebird is up for what the engine
wants il to do, the WSE option also
brings with it stiffer springs and
shocks, and hefty antiroll bars. The
large 17 = 9-in. alloy wheals are
shod with super sticky P275/
40ZR17 Goodyear Eagle GS-C
tires. The suspension and tires work
to keep the car going where you
point, even when you stand an il

It's such a shame (g
those big tires' life by smoking them |
at every stoplight. But then again
it's such a big temptation, too

shartan
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High-tech engineering advancements give Detroit’s new cars more power and efficienc

BY PAUL WEISSLER

® Detroit's shoot-for-the-sun attitude
has its basis in solid, beneath-the-skin
engineering. In fact, engineers are
leading the charge and are at the
forefront of the domestic antomakers'
resurgence. Here's a carmaker-by-
carmaker rundown of the myriad
of unseen, but definitely noticeable,
refinements for "6,

Ford Motor Co.
The Taurus and Sable are
more than restyled—
they're new under the
gkin and under the
hood, too. When you lift
the hood, you'll find the
first V8 in the class.
Sure, there's still a no-fries
version with the 3.0-liter
pushrod V6, but there are also
two new all-aluminum overhead-cam
multivalve deluxe models: a 200-horse
3.0-liter V& and & Taurus SHO 3.4-
liter VB that develops 230 horsepower,
Both of the hot motors are “modu-
lar” engines. That meansg they're
based on the 2.5-liter 60" 170-hp Vi
found in the Contour/Mystique, But
the relationship ends there. The 3.4-
liter V8 is the world's first mass-
production 60° (not 90°) VR, And al-
though 60° produces perfect balance
in a V6, a balance shaft is necessary to
smooth out a V8. Though the new V8
is all Ford, it will be produced by
Yamaha, which built the dohe V6 for
the previous Taurus SHO. : -
This engine iz Ford's first
with a reverse-flow cooling
system and inlet-side thermo-
stat, Coolant temperature is
controlled at the water pump
inlet instead of at the engine
coolant outlet. Coolant Mows
from the rear-of-engine
pump to the eylinder head,
which runs hotter than the
block, so the coolant heats up
faster. It then flows down
into the block and out to the |
radiator. This race-proven .
design, first used in produe- })
tion on the Corvette VH, re-
sults in more uniform metal

temperatures in the block, The Intake tl‘l..lfl'bp\\‘."t! extending Into the intake plenum of Ford's
reducing eylinder distortion. Taurus SHO VB lower torque peak for better driveability.

The sohe 3.0-liter Va,
which is the optional engine
for the standard Taurus/Sable, is sim-
ilar to the 2.5-liter V6. However, in-
ternally it has a bigger bore, ports
and valves, and externally the water
pump is at the front instead of the
rear, as it is on the 2.5-liter for pack-
aging reasons. Bottom line: 30 more

TLINED |.'ur-u|' TRLIMPETS

LT i

The Ford-engineered,
Yamaha-bullt 3.4-liter 60" V8
Taurus SHO motor uses balance shaft for
smooth operation, and generates 230 hp.
horsepower and 35 ft.-lb. more torque
than the Contour/Mystique engine.

Taurus/Sable has Ford's stiffest
rhassis, and it ineludes a cross-car
beam at the cowl (firewall). Because
. the chassis flexes less, parts
can be precisely located and
surrounded by softer bush-
ings that keep road harsh-
ness from reaching the driv-
er and the passengers. That
includes the steering column,
which mounts to the under-
cowl beam. The beam also
provides a positive location
for all of the dashboard
Ear'u;, so they line up with a

igh degree of precision.

And the front lower con-
trol arms are mounted in
bushings of a synthetic rub-
ber that varies in stiffness
over the bushing's circumfer-
ence. So the side sections of a
bushing are relatively stiff
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for good handling, the rear is soft to
absorb road impacts and the front is
somewhere in between to provide just
enough stiffness to reduce torque
steer and wander.

Taurus/Sable also has a hunky
cast-aluminum member that holds
the wiper motor, linkage and wiper-
arm posts. Ordinary wiper posts flex
on the sheetmetal when the blades
drag from friction in light rain, which
i5 a major cause of chatter, These sit
rigidly on the aluminum member so
the blades may drag slightly, but
operate smoothly.

GM’s Quad-4 engine now has a split ex-
haust manifold for Increased power.

General Motors

GM has given the truck side of the
business some real attention for "96,
with major-league performance im-
provements. The eentral fuel injection
in GM’s 4.3-liter truck V6 was a slick
idea when it was introduced four
years ago: a top-of-intake-manifold,
eleetronically controlled fuel distribu-
tor, with hoses to individual spray
nozzles at each intake port. Simple,
inexpensive and, because the fuel dis-
tributor was away from the cylinders’

Mustang gets a 300-hp
version of the 4.6-liter
modular VB from Crown
Victoria and Town Car,

heat, reliable too. For "96,
it becomes a sequential-
port injection system, by
turning the central fuel
distributor into a module
with six solenoid valves, So the com-
puter gets individual eylinder fuel
control, and GM keeps the advantage
of the simple, plastic spray nozzles.

The throttle plate gets a tapered
half-cup appendage that restricts the
airflow past half the plate as it just
starts to open. This gives the driver
precise control as he maneuvers at
ultralow speed, such as when backing
a trailer into position. When the throt-
tle is opened more, the effect of the
half-cup fades from the picture. The
effect is similar to Chrysler's half-
reshaped venturi of truck engines five
years ago. The central-injection idea
is used on the 5.0-liter and 5.7-liter
V&8s in the "96 C/K trucks.

GM did more than just improve
the ability to feather the throttle. It
recalibrated all three truck VBs for in-
creased performance. The 5.0-liter
goes from 175 horsepower and 265 ft.-
Ib. of torque to 220 hp and 285 ft.-lb.
The 5.7-liter is up from 200 hp and 310
ft.-Ib. to 250 hp and 335 ft.-lb. And the
7.4-liter (the big-block 454) gets a
boost from 230 hp and 385 ft.-Ib. to
290 hp and 410 ft.-Ib.

The General has not neglected its
passenger cars for '96. Not by a long
shot. For one thing, there's an option-
al new version of the 5.7-liter Cor-
vette V8, with 30 more horses than
the standard 300, It's done with a lot
of traditional hot-rodding techniques,

'%Fﬂdfmﬂﬂrmryhhltgﬂlimull;t;uuhe;ﬁmm!dﬁhmm
for more rigidity, which reduces squeaks and ratties throughout the car.
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such as redesigned ports
and chambers, large hollow
{sodium-filled) valves, higher com-
pression (up from 10.4:1 to 10.8:1) and
roller-rocker arms. In a less tradition-
al, more innovative breakaway, the
piston rings are cut =o that they twist
upward when installed in the cylinder.
Piston rings are pushed down by high
gas pressures, particularly at higher

GM trucks with central point fuel injection
use a restrictor on the throttie plate for
smoother off-idle acceleration.

rpm, but because of the upward twist,
those in the 330-horse engine end
up level and seal well. Without the
twist, they would be pushed down-
ward and seal only at a narrow edge.
The emission-control air pump is elec-
tric with electronie control—much
more expensive than a belt-driven
pump, but it operates only when need-
ed, so power draw is miniscule.

GM also reworked the Quad-4
multivalve engine to get some V6-like
off-the-line launch in the Cavalier/
Sunfire and Grand Am/Achieva/Sky-
lark. High final-drive ratios are used
more liberally (the lowest ones from
'95 are gone). Displacement goes from
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2.3 to 2.4 liters—not much, but the
bore actually was reduced (from 3.62
to 3.54 in.) and the stroke went up over
a third of an inch (from 3.35 to 3.70
in.). So now it's a long-stroke, a design
characteristic that improves low-end
torque because the cylinder fills bet-
ter with air/fuel mixture at lower rpm.

The smaller bore increases the
distance between cylinders, so the
coolant passages can be made larger,
lowering cylinder peak temperatures.
This not only permits tuning for bet-
ter performance, but allows moving

T :._:-Z%:{_.‘

EXAGGERATED PROFILE OF
STATIC PISTOIMN RIMNG

PROFILE OF LOADED RING

AT BT ACCLP | IO RLAN

Quad-4 engine has pretwisted top
compression rings that seal better under
full-throttie conditions.

the top compression ring slightly clos-
er to the top of the piston. Doing so
reduces the crevice between the pis-
ton and the top ring, where gases
do not burn fully and

(€3
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Roller-top rockers, long used by racers,
give the Corvette less friction. longer vaive
guide life and more power,

manifold for the exhaust pipe. This re-
duces gas turbulence at the joint, so
exhaugt flow is smoother—and faster,
resulting in better performance.

Cadillae continues the leading-edge
integration of its Northstar V8 engine
and transaxle with its chassis, suspen-
sion, braking and full-speed accelera-
tion control systems. For "96, the
Seville STS, Eldorado Touring Coupe
and DeVille Coneours get continuous-
ly variable, electronically controlled
shock absorbers—a major upgrade
from the simpler firm-soft switching
shocks still used on the other models.
The new system is so close to an ac-
tive suspension that active suspension
may never really make the grade.
Later this year, Cadillac is expected
to add the Bosch “yaw-sensing” con-
trol to keep the car from fishtailing
when the driver is pushing it past its
adhesion limits.

This innovative system, already in
use by European luxury-car manufac-
turers, uses the antilock-brake sys-
tem and an additional yaw sensor to
determine if the car is understeering
or oversteering into a skid. It then
briefly locks just one of the wheels to
point the car in a direction more in
line with the driver’s intent, as deter-
mined by the steering-wheel position.
Cadillac also has introduced a rain

gensor, an electronic mod-
ule that controls wiper
speed according to the
amount of rain hitting the
windshield. The module
has an emitter that sprays

a section of windshield with
infrared rays, which then
bounce back into a collector.
Raindrops deflect the rays from the
collector, generating a signal to the |
wiper electronics. The more drops, |
the more often the rays are deflected,
and the faster the wipers move.

Chrysler Corp.

Minivans are Chrysler's improved
product line for '96, and they reflect
the company’s attempt to build in the
kind of “slickness" characteristic of
the Japanese competition.

The chassis is stiffer than before
for reduced vibration and harshness,
helped by the use of the first U.S.-
made cast-aluminum front-suspension
crossmember. Body dimensions are
plus/minus 1mm (0.039 in.}—the kind
of tolerance only the Japanese had
been achieving.

And although there are 3.3- and
3.8-liter V6 engines available, the base
2 4-liter multivalve 4-cylinder (similar
to what's used in Cirrus/Stratus) de-
velops horsepower and torque close to
the 3.0-liter V6 from Mitsubishi (150
horses each, 167 ft.-lb. versus 176 for
the V6). So the Japanese-supplied en-
gine will soon be phased out.

Eleetrical and electronic eompo-
nents are Chrysler strong suits, and
the minivans have such items as a Ux:z
defroster grid at the base of the win
shield to heat the wiper blades if they
freeze to the glass. And instead of
electromechanical circuit breakers,
there are PTO (positive temperature
coefficient) solid-state devices, whose
resistance becomes so great when
there’s too much current flow that
they block the Mlow almost mmpletax..

Chrysler didn't ignore its profi
Jeep Grand Cherokee. The engine
block, which rests on retuned mounts,
has new ribbing on both inner and out-~
er walls to stiffen it, and

therefore contribute
te exhaust emissions.
Lower emissions from
this area permit over-

all tuning for better
performance.

The exhaust mani-
fold was split, so the
flows from cylinders
one and four, and two

a main hearing girdle
for all the caps (so they
don’t move noisily in
apposite directions dur-
ing engine operatiom).

And instead of metal

buttons as torque lim-

iters around the ba
holes, the valve ¢
gasket now uses

and three, are separate

Central point fuel Injection uses six solenold valves mounted under the cool
until they leave the intake manifold, instead of six separate Injectors on the cylinder heads.
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ened rubber buttons &
abzorb vibration.
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Livestock. Stocks and bonds. Bindweed. Weed killer
Killer bees. Barflies. Fly-fishing. Flights ta Rome. Romance
Who knows what you'll get into? You can cover
a lot of ground with your 10 free hours on the New Prodigy
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Chat with new friends. Email old ones. Surf the Internet.
Shop. Invest. Piay games. Create your own home page on the
Internet’s Warld Wide Web. And that's not the hall of it.

Not even a thousandth

There's something going on virtually every minute
of every day. And the New Prodigy is easier 1o use
and better than ever. So go nuts. Have fun,

Call 1 BOO-PRODIGY, ext. 700, and get into it now s
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Make your own home page
on the Internet’s World Wide Web,

(GREGORY T. POPE, Scence/Techiology Editor; PM lllustration Dy JOhn YOusst

@ 1t’°= three in the morning. You've 4 houks into an
c=piresso-fueled World Wide Web surf, Bike millions
" ance computer-shy people, vou've digseovered the
t's most =eduetive element: the l'a"l'.l'h,, with its
interlinked collection of sileg known as
e pages. These public computer files ;'l;u'kt'tl with

ter sl praphics—even sound and video—are vours
‘one prerusal with o high-speed modem and anifty piece

oftware known a5 a Wl by LA o

eI PLILAR MECHANICS ® () IHER 159

Propelling vou across evberspace, your modem
puzzles the data stream. You began at the usual hot
spots: NASA, The Ultimate Band List, The PM Zone.
But something always draws you to the more idiosyn-
eratie reaches of the Web—the home pages of indivie-
uals, Theyre so personal. They're so weird. Bestofall,
”h'l'-.' iiffer '-[r'[l]hilt:_' stones Lo even 1![Ijl‘]-ii.l*|' gites that
yvou'd never find from the bureancracy-sanct inned

home pages of government agencies and corporations. oy
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But as you vault from site to site,
you start thinking, “Hey, do I really
care about Jennifer's Siamese cats, or
Jay's beer-can collection, or some
rocket scientist’s crush on Kate Moss?
Izn't my life more interesting than
theirs? Why don't I have a home page
on the World Wide Web?"

Yo, homeboy, why don’t you? It's
easier than ever to carve out your own
corner of cyberspace. Online services
and software compa-
nies are rushing to
come out with snazzy
products to make
home-page building a
snap. The Web itself
overflows with tools
that you can download
to construct your own
home

shareware that can convert graphics
from one format to another.

sound clips and video footage judi-
ciously abbreviated to byte-size por-
tion will lend further pizzazz.

Once you have your home-page
blueprints drawn up and your multi-
media building materials at hand, you
can launch the construction process,
Now you must decide how close to
the nuts and bolts of HTML you want

And for I':he true do-

|

it-yourselfer, the for- W —uieeas

matting codes that E

turn text and pictures
into a cool site are far
from intimidating. Re-
member how annoy-
ing DOS was? If you
could handle DOS
commands, or even a
DOS-based word pro-

50 khz v | [ouno:io | (SIS I°

cessor such as Xy-
Write, you'll breeze
through HTML—the
Hyper Text Markup
Language that under-
lies every Web page. [
did it, even though I'm
a cyberspace tender-
foot. Within hours of | "
firing up my new Web | .
browser, I was obses- | rwssmos o
sively hammering out | = """
a home page with as | .. ..o oo
many HTML features | -
as [ could marshal.

So where do you

iw Dne of the greal plessures of Montauk is lstening ta bird songs

1 A& WA e B ath S e

mmm|mmmmmmmummm
In window below). This $25 shareware program, offering HTML tags In menus
and dialog boxes, highlights code as It appears in text.

b il i

=s% »QlnCK-Cooond Chickngee s 1t
Pl oy 3 i EL 1L Y

begin? Content. To be
a cyberspace home-
boy is to be a content
provider. So provide.
What ecan you bring to
the information super-
highway that no one
else can? The fastest
way to get across

Chicago during rush
hour? A killer barbecue-sauce rempe"
A personally researched history of
steamrollers? You'll want to polish
your text before you start building.
Don't ignore the urge to jazz things
up, to add some visual verve to your
age. Web surfers love pictures.
ou'll need graphic files in the .GIF
format. These can be photos digitized
with a scanner or images you've
downloaded or created with paint or
draw software. Wrong format? No
problem. The Web brims with handy

&4
e

to work. If you shun computer arcana
and just want results, consider the
Home Page Creator feature offered
by the Prodigy online service. By fill-
ing in blanks in a formlike template,
Prodigy members can list personal
interests, links to favorite Web sites
and other home-page material. The
service transforms the template into
a real home page—a site accessible
to all Web surfers—maintained on
Prodigy’'s server computers for no
extra charge. As of press time, Prodi-

gy hadn't yet added the eapacity to
include graphies, but insisted this
upgrade was coming.

An alternative comes from compet-
ing service America Online (AOL),
which has a similar deal called My
Home Page. Temporarily one-upping
Prodig%'. OL is also offering a pack-

ed My Place, giving members
2MB of space in which to place their
own creations on the Web. Prodigy's
coming upgrade will
rival this capacity
with a free-form tem-
plate that supports
homebuilt pages. In
either instance, you
can put up both a
home page and some
separate but linked
files—the typical ap-
proach to publishing
on the WEE It's vir-
tually a given that
the third major online
service, CompuServe,
will follow suit.

Yes, programs such
as Home Page Cre-
ator and My Home
Page give you instant
cyberspace-homeboy
credentials. But their
paint-by-numbers
gimplicity can thwart
creativity. It's far
more rewarding to
build your own home
page with the toolbox
of authoring software
that is available today.

You can put togeth-
er a respectable home
page without ever lay-
ing eyes on the angle
brackets and slashes
that festoon a docu-
ment coded in HTML.
Commercial products
such as Microsoft's
free Internet As-
sistant (http:/www.
microsoft.com) and
Quarterdeck’s Webh-
Author work with
Word For Windows.
They present the var-
ious HTML options
as familiar menus and toolbars, while
giving you the features of Word with
which to ereate your content.

The resulting home page develops
more or less the way it would look
while being viewed by a Web browser.
I gave WebAuthor a spin and found it
easy to grasp without the manual
cocked open on a knee.

Drawbacks? There are two. First,
by keeping the HTML tags hidden in
the background as you create, these
programs don’t really teach you any-

Tkl
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thing. Although you can view the
HTML markup of your page once
you're done, it's like learning to play
guitar by only reading sheet music.
Second, HTML isn’t written in
stone. Right now, the ereators of the
World Wide Web—a colleetive of

Microsoft Word - MONTAUEDOGC
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Eoé'n ;tter m:it;ntisl.lts at S“law;izerlnnd'u

particle-physics ratory—
are drawing ug specifications for the
next version of the language: HTML
3.0 (http://www.w3.org/hypertext/
www/MarkUp/html3/CoverPage.
html). This iteration will include the
ahility to ereate tables, with text orga-
nized into rows and columns—a dra-
matic improvement in visual presen-
tation. Authoring tools aren’t yet up
to speed on these extras.

In the meantime, Netscape Com-
munications has raced ahead of
CERN. Maker of the dominant Web
browser Navigator 1.1, Netscape has
already concocted a series of enhance-
ments to HTML, including table
specs that can be used now (http:
/fhome.netscape.com/assist/net
sites/html_extensions.html).

These so-called Net-
srape extensions gov-
ern how you can use
background effects,
graphic-image size
and positioning, and
other features. They
are wonderful addi-
tions, no doubt. But,
again, authoring pro-

rams won't hand-
eed you these options,
You have to know
about them indepen-

Search

loading from numerous sites on the
Web are basic freeware and share-
ware HTML editors that helpful com-

uter whizzes posted long before the

ig-money software houses moved in
(http://www.wil.org/hypertext/www/
Tools/Overview.html). These small
programs combine a rudimentary text
editor with point-and-click buttons
and menus that bring in the HTML
tags. But unlike commercial software,
these programs show you the tags as
they appear in the HTML markup of
your document. In doing so, they ex-
pose you to HTML coding in a grad-
ual, interactive way.

As you add tags, you can then turn
to your Web browser to see how your
home page is developing. After flip-
pin‘f; back and forth between browser
and editor a few times, you'll likely

Lissking for your fends i all e wrong phacer? Look na Ruther! 1T yuur Bimid o relative bas

What's Mentauk Cyberpoint all shout?
Although being science/technology editor at

gain enough confidence to start typing
in HTML tags without using the
oint-and-click buttons and menus.
en, if you like, splice in the Net-
scape extensions,

In building my first home page this
way, | discovered that HTML tags
have a consistent flavor and quickly
become second nature. For example,
to turn a chunk of text into a link to an-
other file, you simply sandwich the text
between two tags: <A HREF="file-
name"> to the left, and </A> to the
right. I used these tags to link a table
of birds to audio files that reproduced
their songs. The same tags can mark a
link to another home page on the Weh.

No matter how you build it, you'll
eventually have a home page that
you're ready to share with the rest of
the homeys. Your Internet-access
provider will be happy
to rent you some cyber
real estate to do just
that. There are also
philanthropic hackers
out there willing to
provide space for free,
but waiting lists are
already formidable. A
third option is to get a
spare phone line and
an Internet-access ac-
count, and turn yvour
extra computer into a
Web server. Like buy-
ing instead of renting

denl.lym i to take ermibed & FRODIGY Pazonal Web Page, youoll find o bae
advantage of them. You o smrch by sate o province only, siphalmically, o by o

” HTML 3.0 n_l;ist.:lﬁ Seadth by Siate or Provins

fer powerful incentives | S s we peies creies by peopie r, IR 5

to simply bite the hul-
let and learn HTML. 1
seized on a way of doing
this without grinding

e

real estate, it's an ex-

pensive alternative.
Still, the day is fast

approaching when hav-

through documentation,

POPULAR MECHANICS ® OCTOBER 1995

Prodigy's Home Page Creator walks you through a
Available for down- as it helps you bulld a personal site accessible to any Web browser.

series of menus and forms

ing a Web page will be
like having an answer-
ing machine: You can't
imagine what life was
like without one., M
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A RIDE IN THE

STEALTH BOMBER

For the first time ever, a civilian pilot flies the Air Force’s latest weapon.
And you're along for the ride.

BY DAVID M. NORTH; PM Photo by Jim Benson/Check Six
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® On the outside, it's the most radical machine in the
Air Foree inventory. On the inside, it's scarcely differ-
ent from an Airbus or Boeing airliner. While the B-2
Spirit—the stealth bomber—may boast a silhouette
unique to contemporary aviation, it flies much like any
other modern aireraft.

I found this out on March 22, when I became the first
pilot not affiliated with Northrop Grumman, the Air
Force or the Department of Defense to fly the B-2. |
had put in a request six years ago, shortly after the Air
Foree unveiled the bomber in Palmdale, California. My
approval to fly the B-2 came in late December 1994,
from Gen. Mike Loh of Air Combat Command.

By the time [ flew, the 509th Bomb Wing—based at
Whiteman Air Force Base in Missouri—had received
six B-2s. It now has a seventh. Meanwhile, Congress
continues to debate whether any more than 20 B-2s
will be built and assigned to the 509th.

Our preparation to fly the B-2 began with an opera-

David M. North is the managing editor of Aviation Week &
Space Technology.
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tions brief on the aireraft's mission, conducted by
509th Wing commander Brig. Gen. Ron Marcotte. This
was followed by a detailed systems analysis and the
opportunity to try out the CAE-Link B-2 flight sim-
ulator. Maj. Jim Smithers—instruector pilot for the
actual flight—joined me in the simulator. Looking
back, I'd say the machine mirrored the B-2 very well,
except for the fact that in-flight refueling was more
difficult when we performed it the next day.

Our preflight walk-around also took place the day
before the actual flight, because the engines would
already be running when Smithers and 1 manned the
bomber. The Air Force wanted to be dead sure that all
systems were operational—bad form, after all, if a
maintenance problem foreed the first journalist to fly
the B-2 into changing aircraft. The 508th pilots and
maintenance personnel, by the way, give the B-2 high
marks for reliability. In fact, they compare themselves
to the “"Maytag repairman” who has nothing to do.

As | approached the bomber in its maintenance
dock, I was struck by the aireraft’s size. From a dis-
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tanece, the long 172-ft. wingspan, flat
profile and black color suggest a small-
er plane. The B-2's wingspan rivals
that of the B-52, but its length is only
slightly greater than that of an F-15.
Because ['ve been around aireraft
and hangars for many yvears, the first
thing that caught my eyve was the
lack of hydraulic fluid or fuel on
the deck of the aireraft’'s maintenance
bay. There wasn't even a hint of
fuel seepage on the underside of the

wing. Nor had personnel reported any

leaks in more than 7560 hours of flying.
As I peered down one of the S-
shaped inlets at a pair of General
Electriec F118-GE-100 turbofans, I
was surprised to see virtually the en-
tire top halves of the powerplants.
Usnaally, you ean see only the fan sec-
tion of an installed aircraft engine.
Another revelation: The plane’s de-
ceptive contours concealed the large
gize of the bomb bay. The B-2 can car-
ry 16 Mk.84 conventional 2000-pound
bombs on two rotary launchers—with

space for nearly 16 more. Next
year, the bomber will be cleared
to carry nuclear weapons,

Up and away
The next morning, Smithers and
I were briefed on weather, and
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then we climbed aboard the
Spirit Of Washington, Al-
though B-2s are named for
states, not cities, Air Foree offi-

elals assigned me this aireraft be-
cause [ work in Washington, D.C.
They figured it was close enough.

[
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The B-2 is a 2-person aireraft. The
miszion commander straps into the
right seat and is the senior officer.
The pilot flies from the left seat. The
créw positions are nearly identical,
although the navigation and weapons
Bystems are ace
pad loeated more conveniently to the
right side. As pilot, I had the landing-
gear handle on my sid

While '}II'-I'-u'i.'-'ii
with an
cut into the

installed. The Air Force is holding the
option to put ong in, if long-range mis-
sions dictate a relief pilot. The B-2 can
cover more than 6000 nautical miles an
one tank of fuel—10,000 with a refoel-
ing rendezvous. For such marathon
flights, ample room behind the crew
peals [:rI'I'T'I'I:IE B i 20 'H'rl ar rest

T.hf" .I“-‘n'll""‘rl"' ETOSE '~'l"i|_".||1 in l:i'l':'
maintenanee k came to 277,000
pounds, wl Juded 13
pounds of fuel. The fuel load w

because a second erew was sch

seat hatch already

fuselape—there 12 none
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B-2 pilot seat'{left) and mission
tommander sea| [right} are
neardy identical, except that
the data-entry keypad i3
more accessible from the
right side. Each crew
member hal a center
stick and left-side

\ . throtties




B-Z2 RIDE

to take over the Sprrit Of Wash-
itngton after our flight, and they
did not plan to refuel
From the maintenance dock, 1
taxied the aircraft at speeds
between 10 and 15 knots,
| steered the B-2"s nose-
wheel through the rudder
pedals, not from a tiller bar
ds N many |"'1|||-T'|'Il.‘|"l1]1'|.]
aireraft. Following
the B-1's design,
the B-2 is equipped
with a eenter stick and
a combined throttle that
powers the four en-
rines. But con
trol of a single
engine can be iso

lated from the power

lever by separate action.

Onee on the active runway,
| advanced power on the four en
gines while holding the brakes
for about 10 seconds,
to check the en-
rine instru-

ments

Fuel

Mow for

takeofl rose to

8000 pounds per

hour to each engine.

The B-2 quickly accelerated

to its 139-knot rotation speed. Our

takeoff run was 5500 ft. At a climb

speed of 280 knots, the plane ascend-
ed at elose to 3000 ft. per minute.

Bank accounts

When we reached 9000 ft. and 300
knots, I leveled the aireraft. The
first thing | wanted to do—the first
move any pilot would want to make
in a flving-wing design—was launch

into

a steep

bank. But I

eould also envision

that maneuver turning

the B-2 into a 172-ft.-high

monument to stealth. With no

tail to help it maintain altitude, a

flying wing could easily plummet dur-

ing a tight turn. Az it turns out, 509th

pilots are limited to 60° bank turns,

No heavy bomber need exceed that
in normal flying.

So I established a 107 nose-high at-
titude and rolled into a 30" bank, then
a second bank that approached 60°,
The aireraft's neutral stability held
the B-2 at the bank angle without the
need for a hard tug on the stick. The
aireraft is limited to 2 g's, and that's
what you pull for a sharp roll rate.

My multifunction display showed
that the elevons in the wing’s trailing
edge were moving to maintain the
desired attitude. That activity re-
vealed the quadruple digital fMight-
ST

S i ary P T O BANDY LY P T s

Slim frontal silhouette belies B-2's broad
planform. Tralling-edge flaps work with
digital Might-control system to maintain
stabliity. Inside, the bomb bay packs
twin rotary launchers, capabile of
carrying eight 2000-pound
bombs aplece.

con-

trol sys-

tem at work.

From a pilot's

perspective, the flight-

control system was well

harmonized. The artificial

“feel” in stick response provided

just what an airman would expect

when commanding either pitch or roll

movement—more than expected, in

fact, for a heavy bomber. Overall, the
plane felt more like a heavy fighter.

Meanwhile, the ergonomics incor-
porated into the cockpit stood out. The
multifunetion displays illuminated
basic flight and navigation formats,
while any aircraft system schematic
popped up with the push of a button
on the display's perimeter. Stick and
throttle proved easy to operate.

While the Air Foree has opened up
in its discussion of the B-2's capabili-
ties, there were functions 1 was not
permitted to observe. I was not able
to call up the Hughes AN/APQ-181
radar presentation. Pilots, however,
give high praise to this low-probability-
of-intercept radar system. In addi-
tion, I eould not call up any weapons
display. I didn’t activate “penetration
mode,” a button on the eyebrow panel
that reduces elevon and rudder move-
ment during an attack. And at least
one other button on the panel was
taped over for my flight.
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Fill "er up
The next maneuver we performed
was in-flight refueling. First, we con-
tacted the KC-135R from the 19th Air
Refueling Wing to ascertain the
tanker’s position. I then flew the ren-
dezvous to within 200 ft., at which
point Smithers took the aireraft and
performed a flawless approach for
hookup. A former B-52 instructor
pilot, Smithers displayed expertise in
the aircraft throughout the flight.

I found maneuvering the B-2 be-
hind the tanker at 255 knots a more
challenging experience than in the
gimulator. Unlike most aircraft, the
B-2 dips its nose slightly when power
is increased. This phenomenon—ecou-
pled with the airflow interaction be-
tween the two close aircraft—requires
a positive pull up on the stick to stay
in position. 1 told Smithers I was re-
luctant to bring up the nose of this
$600-million aircraft ($2.2 billion, if
you count development costs) to the
tanker. I finally did get one short
plug-in and decided that was enough.

Dwuring the descent to Whiteman, I
reached Mach 0.80 and found control
response as positive as it had been
at lower speeds. | marveled at what
neutral stability and a digital flight-

POPULAR MECHANICS » OCTOBER 1995

Refueling proved difficult. because the
position of the B-2's receptacie forces the
pliot to pull under the tanker, triggering
alfiow Interaction. Below, author climbs
Into cockpit via seif-contained ladder.
Note brown flight shoes, reflecting
author's Navy background.

control system can do for an aircraft.

While I anticipated the bomber's
good acceleration response, the B-2's
slowness to decelerate showed me
just how cleanly the aircraft’s design
shaves drag. During a landing pat-
tern, the pilot deploys the rudder
elevons 90" to lend a more conven-
tional response to engine deceleration.

The B-2 is equipped with a gust
load alleviation system directly be-
hind the cockpit. This surface trims
the plane in pitch axis during flight.
With the gear down, it deploys some
117 to help with landing attitude.

I flew the approach to landing at
145 knots and found the aireraft re-
gponsive to small inputs. Touchdown
came at 135 knots without a flare, and
because of the large ground effect
generated by the flying-wing shape,
the landing was extremely smooth.
During a second landing, I reduced
power to idle at the runway’s end and
flared slightly to fioat 1500 ft. down the
runway to another smooth landing,

Because you can't see the aireraft’s
nose through the cockpit window, I
wished for a way to judge yaw during
landings in crosswinds. The B-2 has
no head-up display—the Air Force
judged it unnecessary for bombers.

The B-2 is designed to take off, fly
to a target, drop its bombs and return
to its base automatically. All a pilot
need do is maintain speed, since the
plane lacks an autothrottle. 1 found
the B-2 easy to fly. Not only was
handling predictable, but flight in-
formation was easily accessible and

¢ understandably portrayed. Designers

had obviously paid attention to sit-
uational awareness. In terms of re-
sponsiveness and flow of data, flving
the B-2 was not unlike flying the Air-

. bus A340. It wasn't until 1 walked
. away—and looked back at the black,
= tailless profile—that 1 realized with

some awe that 1 had just logged 2
hours in the stealth bomber. P
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TELEVISION

WE RE ON
THE AlIR:

POPULAR MECHANICS new TV show premieres September 25
on The Discovery Channel. Watch for it.

BY CLIFF GROMER, Contributing Editor

® You've read the book, now see
the movie. Okay, it's not a movie.
It's television—a new dimension in
TV, really. Our new television pro-

, “The POPULAR MECHANICS
ghw." debuts Monday, September
25, on The Discovery Channel from
5 to 6 pm (Eastern and Pacific time).
The show will offer up a diverse
menu of cutting-edge technology,
home improvement and car care
tips, plus much more, Monday
through Friday in the same time
slot and also on Sundays from
noon to 1 pm ET/PT.

As a magazine, we've catered to
Ameriea’s love affair with technol-
ogy for 93 years, and there's no indi-
cation that your desire for this
kind of knowledge is waning. So
POPULAR MECHANICS, the TV
show, is a natural extension of the
magazine's unique, informative and
entertaining way of presenting tech-
nical information.

Show host Ted Reinstein, a popu-
lar television personality with an
easygoing and engaging manner,
works with a number of experts in
their respective fields to make the
information :::::le alive in nllhial:]e
areas you're to reading about
in each monthly issue of PM.

So, what can you expect to see on
“The POPULAR MECHANICS Show"?
Features about favorite topics like
lawn and garden, electronics, avia-
tion, military technology, outdoors,
boating, home electronies and more.
Car care and home improvement are
two subjects widely read in PM, and
our step-by-step, how-to approach
to solving auto-related problems
and projects around the home will be
popular segments on every PM show.

And just like its magazine name-
sake, “The POFULAR MECHANICS
Show"” will feature a top story
focusing on some fascinating aspect
of technology.

For example: Ever wonder how
a roller coaster is designed? It's a
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delicate balance of thrills without
gpills. You might want to keep
a supply of motion-sickness pills
handy for this segment.

Looking for something more
down to earth? Tune in for a run-
down on the technology of today's
athletic footwear to learn about the
science of its design.

“The POPULAR MECHANICS

™ Show" will take vou from the

Top: Host of the show Ted Reinstein (right)
and serles electronics expert Chris Bauer [left)
get the lowdown on a high-tech guitar. Above:
A fishing segment describes how to go about
chartering your own boat.

HEARST BT ALTING PRODUC TIONS MHOTER

heights of outer space in a story
covering the practical colonizing of
the vast, forbidding expanse around

d our planet, to the depths of Boston,
| as we look at how engineers are
| overcoming the challenges of the

Boston Harbor Tunnel project.
Back on the surface, we'll profile
the formation of America's new ro-
botic army. Then, we'll pick up the
pace by taking you into the pits for
the Indy 500 to focus on the newest
technical developments in IndyCar
racing, from which a lot of exotic rac-
ing technology has filtered down into
your very own passenger car. You'll
also see how passenger-car design-
ers have shown the way to racers.
Closer to home, we'll take you
through some of the latest in family
house designs, ranging from an
energy-efficient model with a low-
cost deck made from recycled yogurt
containers to a state-of-the-art, high-
tech showpiece home that uses in-
frared sensors to monitor the num-
ber of people in the house and their
locations, so it can automatically ad-
just the indoor climate accordingly.
Then, watch as science and medi-
cine team up to provide artificial
sight and hearing for the disabled.
You'll find “The POPULAR ME-
CHANICS Show” to be the perfect
complement to the magazine, To-
gether, we offer readers and view-
ers a unique opportunity to under-
stand the immense amount of change
in today's world—and be enter-
tained at the same time. Tune in and
see for yourself. P

73



ADVENTURE

o oy
_1;_.'__“ (o o f-‘:' e

® The sign reads “Next services 244 miles.” Two flat tires later, eo-
pilot CIff Gromer and [ roll into Deadhorse, gateway to the northern
terminus of the trans-Alaska pipeline at Prudhoe Bay. The reason
there are so few services along the unpaved route is that Deadhorse
s the northernmost driv I:-!|1 le outpost on the continent. Other places
are located farther north, but , #8 locals adY, YOu can't get thl‘ﬁ:‘ from
' at least not by land. The reason we got two flats is that, well, it's

¥ Iihicd

Fairbanks, it was a brilliant, blazing 82°F. Today, it's
uded 33° F ly, today is the longest day
eral days here that the
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sun never sets. But the near-permanent, ocean-effect
clouds are so thick that I can’t tell if the sun ever rose.

Despite the bleak, industrial grimness of the oilfield
town, | couldn't be happier to arrive. Today's leg of the
pipeline road was a 13-hour 500-mile grind behind the
wheel of an all-new Toyota Tacoma pickup. Most of the
miles were on the infamous Haul Road, which winds
through a stunning stretch of country that crosses the
Yukon River, the Arctic Circle, the Brooks Range and
hundreds of miles of alpine meadows and tundra. But
big-rig truckers don't call it the Haul Road for nothing.

POPULAR MECHANICS ® OCTOBER 1995
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Construeted in 1974 to service the North Slope oil-
fields, the unpaved Haul Road (officially called the
Dalton Highway) is a 441-mile tire shredder and wind-
shield breaker. Three things make it uniquely chal-
lenging: There are no towns along the way, there are
only two service stops and the road is dominated by
fast-moving tractor-trailers that hurl a nimbus of
rocks and dust at oncoming vehicles. For these rea-
sons, plus concerns for visitor safety and pipeline secu-
rity, the Haul Road was formerly closed to the public.
This status changed last November as part of a plan to
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qualify it for federal highway funds,
so this is the first full year the road
has been open to everyone.

And the timing couldn't be more
perfect. What better place to torture
test the recently introduced Toyota
Tacoma? The model we picked up in
Fairbanks is the sixth generation of
the spunky compact pickup that Toy-
ota introduced as the Stout in 1964.
Our LX model eame with a long list of
features that are ideal for bashing
around in the boondocks: a powerful
3.4-liter V6 engine, reassuring 4-
wheel ABS, a versatile 5-speed manu-
al transmission, go-anywhere 4wd, a
roomy extended cab, a whopping 12
in. of ground clearance and a smooth
7.7 in. of front-suspension travel. All
of these components were wrung out
during an 1800-mile round-trip run on
the trans-Alaska pipeline road from
Valdez to Prudhoe Bay, which includ-
ed 1000 miles of driving on dirt.

True Alaska story: While getting
the Tacoma's tires fixed in Deadhorse,
the mechanic tells us about a Corvette

76

that recently pulled into town. The
"Vette survived the Haul Road in
one piece, but was forced to drive the
last 100 miles on a donut spare. The
driver was so ticked off, he ordered a
second spare flown in on the next
flight from Fairbanks.

Flats are a way of life on the Haul
Road, especially for rear tires, which
get battered by a steady hammering
of rocks kicked up by the front
tires. Under typical conditions—pave-
ment, mud, sand and deep-woods
trail riding—our sturdy, thick-walled
31x10.56R15 Goodyear mud-and-snow
tires performed admirably. As a mat-
ter of fact, 1 didn't notice the second
flat until I came out of the manager's
office at the Arctic Caribou Inn in
Deadhorse, where a slow leak finally
caught up to us at journey's end.

But the Haul Road isn't a typical
road. The mechanic estimates that
the average vehicle gets 2.5 flats per
run—nhalf get two, half get three. I'm
sure he's right. Yesterday in Coldfoot,
the last northbound service area,

ks WJ“
e 1‘7.'.-"»'{'

Pastcards from Alaska: Horsetall Falls [left)
and statue honoring pipeline workers
{top)., both In Valdez, and fixing a flat

in Deadhorse [above]. Opposite page:
Worthington Glacier [top) and moose

[right]. both along Richardson Highway,
and author at the Arctic Clrcle (far right).
there were people waiting in line for
hours to get tires repaired. One driver
at the back of the line was working on
his fifth flat of the day.

Sinee I'd driven the Haul Road
before, while on assignment for PM
in 1987, I made sure we carried an
extra spare. Aside from that, I was
counting on Toyota's well-deserved
reputation for reliability and the all-
new Tacoma's package of technical
improvements to get us through. I
the end, it was all we needed.

Clearly, the most significant up-
grade in the Tacoma is the new 190
hp 3.4-liter 6-cylinder engine. (A 2.7-
liter Four is standard in 4wd models.)
This new powerplant provides a sub-
stantial increase in horsepower and
torque over the compact's previous
big-engine option, a 3.0-liter Six. The
greater output enables Toyota to
bump the Tacoma's standard towing
capacity from 3500 to 5000 pounds for
V6 engine models.

Power delivery is a major factor in
workhorse pickups, and it was put to
the test during our trip, especially
while climbing the steep glacier-
capped mountains of the Coastal
Range near Valdez and on the snow-
covered Brooks Range farther north.
Fortunately, the Tacoma effortlessly
ate up most of these inclines, some
of which were 10-percent grades, in
Fifth gear. Low-gear acceleration was
erisp in all situations, as was midrange
power for passing. Overall, the big
dohe 24-valve Six moves the Tacoma
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beyond simple workhorse duty into
the realm of aggressive, sport driving.

True Alaska story: An adventurer
recently set out on the Haul Road in
a new pickup. Two flats and several
dozen hood and windshield dings
later, he arrived in Deadhorse. He
looked at the damage to his beloved
vehicle and became so angry that he
directed the mechanic to install the
deepest lugged, rock-throwing tires
available in stock. He said he wanted
to exact revenge on his return trip.

To be fair, most truckers observe
the unwritten rule of the Haul Road:
If you slow down and move to the
side, they will too. Still, there
are times when the road is
g0 dry and covered with
loose gravel that pebbles
fly at virtually any
speed. Also,

y/

truckers sometimes hog the middle of
the road and don’t slow down. Al-
though we redueed speed and pulled
over for every passing truck, we still
wound up with a nice ding in the wind-
shield at the end of the trip.

While it's true that just about any
vehicle (including recreational vehi-
cles) can complete the entire pipeline-
road journey in a matter of days, it's
not like taking a long drive to grand-
ma's house. For one thing, you need a
vehicle with a range of at least 300
miles. The Tacoma, which has an 18-
gal. fuel tank, easily surpassed this

Pt soncilizr PYOCTarsre—
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requirement. It averaged an economi-
cal 19.2 mpg throughout the trip, for a
range of just under 350 miles. And we
needed it. One run between
refills was 284 miles.
Another thing required
on a long road trip such
as this is interior com-
fort. After spending
more than 48 hours in
(Please turn to page 119)




| SPORTS SCIENCE

| player’s first line of defense against injury.

LE
HELM

On the gridiron, the helmet is a football

BY ANDREW GAFFNEY; PM lllustrations by Paul Kratter

® Those grainy old black-and-white film clips
of players roaming the gridiron without any-
thing covering their heads may seem pre-
historic today, but it has been only a little more
than 50 years since helmets became mandatory
in the National Football League and in college
| pigskin programs.

{  In fact, former President Gerald Ford was
| one of those players who braved the game
| without a helmet, in the late 1930s as a center
| for the Michigan Wolverines. And while that
| opens the door to many one-liners about the
i need for helmets, it also shows that head pro-
|

|

|

tection for players has come a long way during

the past five decades. Indeed, even as the NFL

marks its T6th anniversary, the football helmet

is still evolving as manufacturers consider even
{ safer designs for upcoming seasons.

Although helmets did not become standard
| gear until after World War 11, some pioneering
| players wore primitive head coverings as far
back as the early 1900s. The earliest versions,
called “head harnesses,” were made out of

| EXTERMALLY N ZAT~
ABLE LINERS

DUAL FOAM FLIT7ANE
ENEABGY SYSTEM

goft leather and were predominantly de-
signed to cover the ears. Because the flaps
on the original head harnesses covered
the ear completely, however, they were
eriticized for hindering communication
on the playing field.

The first helmets offering full pro-
tection of the skull and featuring
holes in the ear flaps came on the
scene between 1915 and 1917, Al-
though the flat-top caps were still
made of soft leather, they offered
some suspension, rather than
resting directly on the skull.

During the 1920s and "30s,
makers began to utilize hard-
er leathers and some fabric
cushioning for greater pro-
tection. Helmets also began
evolving from the flat-top
shape, adopting more of
the teardrop shape of the
skull and allowing the

Today's heimets are designed to absorb Impacts in much the
same way as car bumpers reduce the effects of collisions







Yesterday, Today...

19403
Hard leather, first graphics.
Los Angeles Rams.

impact of a blow to slide to one side
rather than being absorbed head-on.

The granddaddy of helmet innova-
tions, however, came in 1939, when
the John T. Riddell Co., of Chicago,
Illinois, introduced the first plastie
football helmet. In addition to being
stronger than leather models, the
plastic helmet proved to be more
durable. In 1940, Riddell was eredited
with adding the first face mask, also
plastie, and moving the helmet strap
from the Adam’s apple to the chin.

Despite its pergnmmm:e improve-
ments, the plastic helmet did have to
overcome some hurdles before it
would drastically change the game.
Because plastics and other materials
were scarce during World War 11,
some of Riddell's early models were
not particularly well made. In fact,
after Fred Naumetz of the Los Ange-
les Rams split nine in one season,
plastic helmets were hanned from
the NFL in 1948. (Meanwhile, that
same year, Fred Gehrke, another
Rams player and a former art stu-
dlent, became the first to paint a team
logo on his helmet.)

Riddell quickly made some refine-
ments in the types of syntheties used
for construetion, and with some lobby-
ing from coach George Halas of the

Chicago Bears, plastic helmets were
reinstated in 1949 and soon after he-
came the official battle helmets of the

Plastic helmet.

St. Louis Cardinals.

NFL. Riddell's earliest molded shells
still serve as close models for modern-
day energy-absorbing helmets, which
feature specially molded polycarbon-
ate plastic construction and high-tech
cushioning systems.

Face masks evolved along the same
lines—with early versions often shat-
tering—until the development of the
tubular bar in 19556. Popularized by
legendary Cleveland Browns quarter-
back Otto Graham, the single bar
soon blossomed into the virtual bird
cage worn by today’s players. Dark
visors were added in the mid-1980s
for use by players with eye injuries.

For all of the advancements made
in the middle of the century, football
helmets have remained nearly identi-
cal in construction and appearance
since the 1970s. But that trend is
about to change, according to some
product designers. With head and
neck injuries continuing to pile up at
an alarming rate all the way from the
Pop Warner to the pro levels, a few
companies are addressing growing
safety concerns with dramatic new
concepts in head protection. Consid-
ering the transformation that helmets
have made in the past 50 vears, yvou
can =afely envision tuning in on Sun-
days in the next millennium to run-
ning backs who look more like Neil
Armstrong walking on the Moon than
Red Grange erossing the goal line.

One of the most dramatic proposi-
tions is from Des Plaines, Illinois-
based Protec Field Gear, which has
developed a one-piece system de-
signed to replace the conventional
helmet, shoulder pads and rib guard.
The product, which is still in the
prototype phase, is intended to reduce
the risk of catastrophiec injuries by
lessening the forces on a player's
neck from a headfirst impact, trans-
ferring the force of impact from the
head and dispersing it throughout
the upper torso.

Protec President Michael Field
claims the one-piece gear actually
improves a player's range of motion
and visibility, but traditional helmet
manufacturers argue that its double-
helmet design is far too heavy,
cumbersome and restrictive,

After extensive testing on the prod-
uct, Field intends to supply it to a lim-
ited number of high schools for the
1996 season. Its price tag is expected
to be comparable to the three sepa-
rate pieces of equipment—in the $200
range. The combined helmet and pad=
weigh about 8 pounds. Field claims
that the NFL's Chicago Bears and
several major college teams have of-
fered assistance in the concept's de-
velopment, and predicts it will make
its way onto the pro field by 1998,

A relatively new innovation in hel-
mets that is already on the field is the J
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ProCap from Protective Sports
Equipment, in Erie, Pennsylvania. In
fact, the polyurethane semihard pad
that attaches to the outside of a stand-
ard football helmet has appeared in

the past five Super Bowls.
Buffalo Bills trainer Ed Abramow-
ski first recommended the to safe-

ty Mark Kelso in 1990 r he had
suffered a string of concussions. Kelso
went on to play for five more seasons
with the ProCap, and became such a
supporter of the product that he pre-
dicts it will “one day be the standard
n the helmet industry.” In addition to
Kelso, Steve Wallace, an offensive
ackle with the San Francisco 4%ers,
wore the ProCap in the last Super
Bowl. The product is also currently in
18e by more than 2000 youth, high-
school and eollege programs.

ProCap was designed by Bert
Strauss, a former industrial design
=onsultant, who saw a need for more

ion from concussions and other
ead injuries in football, Strauss
*laims that ProCap absorbs “30%
more energy than whatever helmet
it sits on, reducing the impact and
trauma to the head.” He compares the
foam device to the softer car bumpers
that are now standard in the auto-
mobile industry.

Although ProCap is currently only
wailable for $49 list as an add-on to
:xisting helmets, the company is

working on an integrated helmet de-
sign that incorporates a semihard
shell to absorb even more energy.
Despite the advances being pro-
osed by relative newecomers, the
ootball helmet industry is still domi-

pad that attaches to the
outside of a helmet. is an added

safeguard agalnst concussions.

nated by two players—Riddell and
Schutt Sports Group (manufacturers
of AIR brand helmets). The two com-
panies have raised the bar slightly
over the years by using new materials
in helmets. But slow sales, due to
liability worries and budget cuts in
sthool and recreation programs, are
redueing capital available for re-

One new concept, developed by Protec.
combines the helmet, shoulder pads and
rib guard Into a single plece of equipment.
While the helmet Is rigid, the player Is still
able to rotate his head Inside of it. See-
through paneis on the top enhance

the player's fieid of vision,

search and development. Julie Nim-
mons, Schutt's president, points out
that while material and labor costs
have risen during the past decade, the

rice of a helmet has fallen more than
glnnn average, While this limits inno-
vations, Nimmons says the company
is looking into new plastics used in
the aerospace industry that “are as
gtrong as existing materials, but
lighter.” Kevlar, the material in
bulletproof vests, is also being con-
sidered for use in helmets.

Another potential area of develop-
ment is communications. NFL eoach-
es have been searching for decades
for ways to communicate with playvers
on the field. In fact, renowned
Cleveland Browns coach
Paul Brown placed a cit-
izens band radio in his
quarterback’s helmet

in 1956, Coaches are
still looking for a tech-
nological solution to
hand signals and play-
ers-cum-mailmen,
While radios and dou-
ble helmets may seem like futuristic
fodder to football purists, simply
turning back the pages to the days
when Ivy Leaguers grew their hair
long to protect themselves from head
injuries is solid evidence that technol-
ogy typically wins out over tough-
ness—even on the gridiron. o]
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SHOP PROJECT

An easy-to-build child’s
block wagon made out
of solid maple.

BY ROSARIO CAPOTOSTO,
Ce .ﬂ[rzr i Jrrﬂr_Ejl[nr'

® This wagon, with its cargo of 45
differently shaped hardwuod blocks,
provides youngsters with the pleasure
of delivering the materials to the site
and then building with them.

The toy reminds us of a time when
playthings were neither plastic nor
complicated. Made from maple, it's
built to last more than one generation.
And the finger joints used to join the
gides and ends are not only attractive,
but also exceptionally strong and easy
to make on the table saw using a sim-
ple miter gauge jig and a dado blade.

If you're a beginning woodworker,
this is an ideal project because it in-
volves basie joinery and machine use.
If you're an experienced woodworker,
vou'll like it because you can finish
most of it in a weekend.

.,

Wagon buiiding

Begin by ripping and crosscutting the
Ye-in.-thick stock to length. Also cut
two scrap pieces to test the jig when
making the finger joints.

Before switching to a dado hlade,
rip and erosscut the piece for the
auxiliary miter gauge fence and the
guide pin, as shown in the drawing
(opposite). Also cut a Ye-in.-thick x
1-in.-wide x 6-in.-long spacer strip.

Set up the dado blade in the table
saw to cut a notch precisely as wide
and as deep as the stock thickness.
Hold the fence firmly against the
miter gauge and cut a noteh into it

Lead photo: | B Rost

5 -step photos: Rosana Capotosto
L I art; Eugens Thompson

Photo stylist: Gabe Hermick
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BLOCK B (1 REQD |

NOTES—SAND SMALL RADN ON ALL BLOCK EDGES; BLOCKS D-J CUT FROM 3/4" MAPLE

Then, glue the guide pin into the notch.
Next, stand the spacer strip on its %-
in.-wide face, and butt it against the
dado blade. Slide the auxiliary fence
sideways, and butt the &n against the
spacer strip (Photo 1). the aux-
iliary fence to the miter gauge

To make the Ill:ltl_'hea that form
the fingers, hold a sidepiece firmly
against the fence with its edge butted
against the pin. Make the first
cut (Photo 2). Now place the noteh
just formed over the guide pin. This
positions the work for yvour next
cut. Repeat the step for the final cut,
and with the last notch positioned
on the pin, butt the edge of the end-
piece against the edge of the first
workpiece (Photo 3). Make the first
cut in the endpiece, then remove the
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first workpiece. Continue making cuts
in the endpiece until it's finished, and
then repeat this procedure on the
other three corners.

There is one thing you should bear
in mind when using this jig. It
will cut accurately only lf the wgrk—
piece hutts squarely t the pin,
or if the workpieces butt squarely
against each other. Make sure that
fau brush away any sawdust that col-
ects around the guide pin.

Note that the notches in each work-
Fuece may be cut slightly deeper than
/2 in. to allow the fingers to project
slightly and to be sanded flush. To
gain this extra projection, adjust the
dado blade to a height of about "% in.
above the table.

Apply glue to the finger joints of

each workpiece. This is best accom-
plished by pouring some glue into a
plastic cup and using a small “acid”
brush to spread it (this brush is avail-
able through woodworking catalogs
and in hardware stores). Bring the
joints together using hand pressure,
and then use masking tape to hold
the joint closed. Ap—

ply the tape o




diagonally across the corners, as
shown, and let the glue dry (Photo 4).
We inserted two wood strips under
the workpiece. They prevent any glue
drippings from bonding the work-
piece to the workbench.

Next, install a rabbeting bit in
the router, and cut the rabbet in the
bottom edge of the assembly. To
make this step easier, cut a small
support board from scrap. Rip this
piece to equal the width of the assem-
bly, and crosscut it so it fits between
the wagon ends. This supports the
router base on a common plane with
the assembly (Photo 5). In doing so,
the router will not tip and leave an
erratic cut.

After the rabbet is cut along the
assembly’s length, recut the support
hoard so it fits across the wagon's
width, then continue around to com-
plete the rabbet. Note that the rabbet
will have rounded corners. Here you
have two options: You can chisel the
corners square or leave them rounded
and plan to round the corners of the
bottom panel to match.

Now cut the wheel support blocks
to size, and use a doweling jig to bore
the body holes for the lagserew axles
(Photo 6). Since the lagscrew requires
a *6-in.-dia. body hole, you must use
the doweling jig with a %e-in.-dia. bit
and then drill freehand with a *'6-in.-
dia. bit to enlarge the hole.

Cut the plywood bottom to fit the
rabbet, and glue it in place. When the
glue has set, glue and screw in the
wheel supports, and use a wrench to
install the wheels (Photo 7). The
wheels are part No. WW5. You can
order them from Constantine’s, 2050
Eastchester Rd., Bronx, NY 10461;
(RO0) 223-8087. A set of four costs $3,
plus $4.95 shipping. Remove the
wheels to permit them to be finished.
Apply bright red paint to the axle
heads and the pull-cord block.

Cut the blocks to size, then sand a
small radius on all corners (Photo 8).
Sand the wagon with 120- and 220-grit
sandpaper. Ease all edges by hand
sanding with a padded block. Wipe off
any sawdust, then apply two coats of
satin polyurethane finish to the wag-
on, wheels and blocks. Lightly sand
the first coat of polyurethane and wipe
off the sanding dust before applying
the next coat. Reinstall the wheels.

Finally, bore the hole for the pull
cord in the front wheel support. Cut
the pull cord to length with a utility
knife that has a fresh blade in it. In-
stall the pull cord and the pull block.
Tighten the cord knots with a pair of
pliers, and you're done. ™

B4

1 To position the auxillary fence, butt the

fence’s guide pin against the spacer strip
placed beside the dado blade.

3 Hold the sideplece with the last notch
on the guide pin. Butt the mating end-
plece to It, and then make the cut.

§ Place a length of scrap Inside the assem-
bly to support the router when you cut
the rabbet In the sides and ends.

7 Arttach the bottom and the wheel
support blocks. Don’t forget to use a
washer on each side of the wheels.,

Z Butt one of the sides against the guide
pin, and make the first cut. Clean out the
sawdust between the pin and workpiece.

-

& Apply glue to the joints and hold
together with masking tape stretched
across the comners until the glue is dry.

T =Sl

& Use a doweling Jig to bore the pilot
hole for the axie. Follow this by boring
freehand to enlarge the hole slightly.

8 Round off the sharp edges and comers
on each of the blocks and on the wagon

by zanding. Finish with polyurethane.
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TOOL TEST

Snow
Business

Honda’s HS 621A and
John Deere’s TRS26
receive high marks

on winter ground-
clearing chores.

® Here in the Northeast,
we color winter white.
And, unless hibernation
is a realistic alternative,
surviving the cold months
means having the right
kind of snow-removal tools.

Last year, we sampled two
different approaches to easing win-
ter woes. Honda's new offering, the
model HS 621A, is aimed at light-
to medium-duty applications and
places a premium on maneuverability
and ease of operation. John Deere's
TRS26, on the other hand, is a tra-
ditional 2-stage machine that's suited
to the heavier accumulations typical
of Snow Belt regions.

—~ .-:"-.- -
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The midscale, Z-stage John Deere TR326 [left] features an B-horsepower englne and a
26-In.-wide x 20-in.-high auger housing. The Honda HS 621A (right] handies lighter
snow accumulations with a single-stage auger, manual drive and a 5.5-hp engine.

Honda HS 621A

Shoveling snow is not fun and shovel-
ing a lot of snow is really not fun. But
before you check out the big snow-
removal rigs, you should look at a
basic machine—like this Honda HS
621A—to see if it will fulfill your
needs. The HS 621A features a 5.5-hp
ohv engine, manual drive, a recoil
start, a clearing width that's relatively
narrow at 20.6 in. and an overall
weight of just 93 pounds. It's a single-
stage design, and, according to Honda,
it can throw snow up to 33 ft.

The flat, resllient screed [arrow) at the
bottom of the HS 621A scrapes a clean
path along asphait and concrete.
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All of these features seem tailored
for light-duty suburban use where the
ground is flat, the driveways are short
and the town sees no need for side-
walks in front of your house. When
tested in these conditions, the unit
performed admirably. It was easy to
start, kicking in on the first pull, and
ran very quietly afterward. It gave
6 in. of wet snow a ride of just over
20 ft. and proved very maneuverable
in tight spots. And the manual drive
never seemed to be a shortcoming.
The manufacturer currectl;-,r claims

ﬂr:ma:hlm:fﬂmrrsnfuﬂsrumﬂwm
that must be opened before starting and
then closed when finished.

PR T, By FRaOmas ml B e

that the drive on this machine is
“auger-assisted.” The auger action
did help pull the unit along as it
was pushed from behind.

In fact, the machine did so well that
we tried it in harsher conditions. In-
stead of on asphalt, the second test
was conducted on a 200-ft., sloping,
packed-soil driveway that has a 10-
percent grade. The snow was also
deeper, about 10 in., but it was much
drier than that of our first test.

The HS 621A walked right through
this snow and even threw it farther—

There Is an Ignitlon switch that must he
tumed on to start the unit. When tumed
off, the switch kills the engine.
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by about 5 ft.—than in our first test.
When we worked our way down the
drive, performance was excellent.
But the trips back up were quite a
bit more difficult. The self-feeding
characteristics of the auger can help
only so much.

If you have a lot of area to cover
and it's steep in places, you should
look into a larger, self-propelled ma-
chine. But for those with less extreme
requirements, the HS 621A is an ex-
cellent choice. It sells for about $740
at Honda power equipment dealers.
Contact American Honda, 44756 River
Garden Pkwy., Duluth, GA 30136;
(800) 426-T701. —Steven Willson

The last step before pulling the starter cord
Is to pull out the choke switch, located ust
behind the oversize fuel fill cap.

The recoll starter cord—ocated In a com-
fortable posltion—was easy to pull. and
the engine fired on the first pull every time.

John Deere TRS26
In upstate New York, snowblowers
are more the rule than the exception.
With accumulations sometimes ex-
ceeding 16 in., a machine that's too
small can be more trouble than it's
worth. In light of our heavy-duty re-
quirements, the John Deere model
TRS26 seemed to strike a good bal-
ance between price and performance.
The test model came fully equipped
with optional tire chains, a headlight
and plug-in electric start—there’s no

battery. Simply plug the starter into
the nearest 20-amp outlet. Although
the electric start worked fine, we had
no trouble with manual starting.

The TRS26 has an 8-hp engine and
cuts a 26-in. swath, It's a 2-stage
machine—the 12-in. front auger drives
the snow back into a 12-in. impeller
that propels the white stuff up
through the chute. The front auger is
linked to the drive by shear pins that
are designed to break if you pick up
a branch or other type of obstacle.

The machine's choke, throttie and ignition
key are located at the side of the engine.
A primer button facilitates cold starts.

The left handie lever engages wheels, and
the right controls the auger. Elither hand
can be removed while blower I3 operating.

BS

The TR526°s recoll starter features an
oversize handle for winter gripplng. An
electric starter is avallable as an option.

Power is sent to the wheels via
belts and a transmission with six for-
ward speeds and reverse. The blower
easily handles 10-in.-deep snow in
Third gear, leaving the two lower
gears for heavier accumulations.

The controls are well placed and
logical. A handle lever on one side
controls the forward motion, and one
on the other side engages the augers.
A crank on the top of the console di-
rects the chute up to 100° to the right
or left, and a lever-operated cable an-
gles the blown snow up or down.

For our conditions, the TRS26 per-
formed admirably. It handled modest
inclines without a whimper and even
churned through day-old snowbanks
left by the plow. For extra traction.
the wheels, normally driven through a
differential, can be locked to the axle.

The John Deere TRS26 has a sug-
gested retail price of $1199 and is sold
through the company’s chain of deal-
ers. Optional electrie start adds about
$118, tire chains about $27, and the
headlight about $24. Write to Inquiry
Dept., John Deere Lawn and Grounds
Care Division, P.0. Box 12795, Re-
search Triangle Park, NC 27709,

—Thomas Klenck

The rotating hand crank directs snow
chute up to 100° right or left. Crank Is
linked to the chute by rod and U-joints.

PRA FD T By Ty, i TR

To control height and distance of blown

snow, chute spout Is adjusted up and
down with lever on handle console.
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“You can earn up to $50 an hour, too!”

Put Yourself
In Charge
Of Your Own
Money-making
Business
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“I chose Locksmithing, but that's just one of |1 fast-growing
Ever dream of being the boss ... in charge fields in need of skilled professionals. And with Folev-Belsaw, vou
of YOur own pr:]ﬁ,tﬂHf; business! You can turn train at home in vour spare time while carnmg money from the start.”
those dreams into cold, hard cash — if you get Bill Smith
into a growing field where service is in constant
demand. ..Foley-Belsaw, world leaders in training since
Foley-Belsaw's unique in-home training 1926, ide at-home, “hands-on” training in

programs let you gain skills in 11 different career high demand fields where you can start your

fields where the demand is growing and will own business for less than $50.

continue to grow through the twenty-first centurv.
You learn highly profitable skills

at home, at your own pace, from SEND CARD TODAY FOR FREE OPPORTUNITY KIT

Foley-Belsaw, world leaders in

training for more than 70 _ Complete and retum this postage-paid card or write and mail your request to
Tmhuelfe':;u Ezmr t?me ":;Sasm Foley-Belsaw Institute, 6301 Equitable Road, Kansas City, MO 64120

way, tO Start your own money- Yes! Send me the following opportunity kit:
making full or part-time business. ¥ Check one free opportunity kit only

i card 15 missing, write io. Foley-Balssw Company, 8301 Equitable Aoad. Kansas City, MO B4 1201305
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kit telling how Foley-Belsaw
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in your pocket, start a new career,
even get into a business of your own
— full or part-time. Don't wait,
mail the card now.

Professional Gunsmithing, Dept. 92192

Professional Woodworking, Dept. 43472 m
Professional Computer Programming, Dept. 35109 BELSALL !
Upholstery, Dept. 81140 :

Vinyl Repair, Dept. 71074
1 understand there is no obligation, | pay no postage, and no salesman will ever call.
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Just fill-out and mail the postage- "
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Gain the Skills
You've Always Wanted:
No Expenence Needed

for a free opportunity kit on
Qe g il o

Locksmithing - As crime rates rise and millions of Ameri-

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

Small Engine Service & Repair - Today, there are over

65 million small engines in America, wit

. And most owners don't have the skills

to perform even simple repair jobs on them. This course could be
your golden career opportunity. With the skills you gain, you can
earn as much as $49.94 for a simple tune-up that takes about an

hour of your time.

Professional Saw and Tool Sharpening - Imagine

earmning $18-$30 an hour — and 90 cents out of every dollar
you earn is cash profit! Allthewnrkmceﬁumad is a corner
of your garage and you're in charge. Foley-Belsaw provides
everything murw need to master the craft, including your own

Sharp-All machine.

\ CR Cleaning, Maintenance & Repair - Right now,

more than 77 million VCRs are in use and a thousand more
are purchased every month. VCR repair is clearly a great career
choice for the 1990s! And you need no prior experience for
success. David K. Knowton, New York, tells us, “1 thought you
had to be a ‘wiz' in electronics to succeed in VCR repair. Now |
know nothing is further from the truth.”

You could be earning good
money in one of these money-

making fields. Send for one of

these informative opportunity
kits today ... absolutely FREE.

BUSINESS REPLY MAIL

FIRST CLASS  MAIL PERIS™NO, 1014 KANSAS CITY MO
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FOLEY-BELSAW COMPANY
6301 EQUITABLE RD
KANSAS CITY MO 64120-9957
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Folev-Belsaw. The training is respected world

Computer Repair, Maintenance, Upgrade - Most

bmhmm on-line." hndmartmﬂmwh\g number of
homes are practi household appli-
ances! ﬁenccdfuraklﬁ:dmmumiml on, maintenance
upgrades and repair is tremendous. Foley- Bel.nwo&hsd'm
training you need to cash in on this growth.

TV/Satellite Dish Service and Repair - You see them

popping up in yards all over town. The market for satellite
dishes will continue to grow to satisfy the demand for variety ir
entertainment. Get the skills you'll need to profit.
7 Professional Gunsmithing - Skilled gunsmiths - when

you can find one - charge up o $50 per hour for simple
repairs. That's money you can tmrou:pock::withl:h:
training you'll get from Foley- E

Professional Woodworking - Ym.l*ll STAart your course

with the simplest of projects, but soon will be crafting
mortise and :mun joints, creating

heirloom pieces worth thousand
of net- Thtcuum is also
ideal for Lhtdn-lt- lfer. AsJ. B. of

Shla]wnee giw e , writes, “] save:
well over $2 in ltchmrcnmdl:lm
and $1,000 on a deck.”

9 Upholstery - Fumniture prices have
increased yet quality has noticeably
s S s ki w e
inesses now turn to ski .
ers to restyle fumiture instead of
discarding it. With the Foley-Belsaw
course, you'll become an lstery
pmtfmmnnl using your knowledge for
a full-time business, part-time career, or
a sarisfying, money-saving hobby.
10 Computer Programming -

It's a fact: Computers are more
widespread than t;\ré:c bcfm':lkﬁrl::l
programmers wi right skil
command top dollar for their work.
Learn the languages most in demand —
Q Basic, C, C+ and C++ — and watch
yOur income soar.

Vinyl Repair - A fascinating

business that will lead you to a

profitable career repairing vinyl and
similar materials.

Sendmdtoda-,rfur
ur free opportunity kit!
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SHOP PROJECT

Sabre
S

aw
Table

It's a shopmade
accessory that converts
your sabre saw into a
stationary machine.

TEXT AND PHOTOS BY ROSARIO | " @
CAPOTOSTO. Cor itributing Editor

® Nearly every portable power tool
available today has a stationary
sounterpart—a machine that does
averything the portable version ean
handle but with considerably more
precision and control. When it comes
to the sabre saw, its big brother is
the stationary seroll saw—a tool ca-
pable of fine, small-scale woodwork-
ing and fretwork.

If you've been yearning for one of
these versatile machines, you don't
have to buy one. Our sabre saw table
is designed to convert your portable
tool into a full-fledged seroll saw.
And it's able to do this without re-
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stricting utility—you can easily re-
move the sabre saw for portable use.
Our sabre saw table provides a 16-
in. cutting capacity and uses conven-
tional 5-in. pin-end scroll saw blades.
It works with just about any sabre
saw model that has electronically con-
trolled preset variable speed.
Electronic circuitry is important
because it helps the tool maintain
speed under load, and the preset fea-
ture is necessary for locking the tool

at the required speed. Our sabre saw

table works best at low to moderate
speeds. While making the sabre saw
table requires a few special parts, you

can find most of them at any well-
equipped hardware store.

The table is surfaced with plastic
laminate for friction-free operation
and boasts a slot that accommodates a
standard miter gauge. To provide sta-
bility, the two oversize footpads can
be clamped to your worksurface, A
convenient switch wired to the table's
own outlet receptacle allows you to
turn the machine on and off without
touching the sabre saw controls,

We used birch plywood and solid
oak to build our version of the table,
but any other quality plywood and
hardwood will work just as well,
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Building The Arm

Begin by making cardboard tem-
plates of all the contoured arm parts.
Cut the plywood arm with your sabre
saw using a hollow-ground blade
{Photo 1), Then smooth the sawn
edges with drum and disc sanders, or
hand sand them with a sanding block.

Next, trace the arm-cheek pieces
onto Y-in.-thick oak stock (Photo 2).
Note that the grain direction of these
two parts is vertical. Allow about 1 in.
of extra stock at the forward end of
the L-shaped pattern to help during
assembly, Then, cut out the shapes
with your sabre saw.

Cut the oak cheek spacer to size,
leaving about 1 in. of extra material at
one end to match the cheek pieces.
Orient the grain direction of the
spacer horizontally. Check the actual
spacer thickness and compare it to
the plywood arm thickness, If the ply-
wood is slightly thinner, plane the
cheek spacer to match.

Align the cheeks with the spacer in
bhetween and temporarily tape them
together. Bore two Y&-in.-dia. holes
through the 1-in. waste area at the
front of the assembly. Remove the

JOURNAL

tape, separate the pieces and apply
glue to the mating surfaces. Reassem-
ble the pieces, drive 3-in. finishing
nails into the holes to ensure align-
ment and keep the parts from shift-
ing, and then clamp them (Photo 3).
When the glue is dry, pull out the
nails and cut off the waste area.

Next, use a drill press to bore the
1%¢-in.-dia. hole for the pipe that
serves as the plunger housing (Photo
4). After marking the hole location,
clamp the work squarely to the drill
press table. If you don't have a 1%e-in.
bit, grind Y% in. from each edge of a
1'%-in, spade bit. Bore a test hole to
check for a good fit with the pipe be-
fore boring the workpiece. Then, bore
the hole for the lock-knob bolt.

Use a table saw to cut the kerf in the
center of the cheek assembly (see the
top view in the Arm Pattern assembly
on the drawing). To hold the piece dur-
ing the cut, clamp it to a simple jig that
straddles the table saw fence (Photo
5). Place a scrap block between the
cheeks before tightening the clamp.

With the slot cut, apply glue to the
inner faces of the cheeks and the mat-
ing surfaces on the plywood arm, join

1 Mark the arm outline on %-in. plywoeod.
Then, cut to the line with a sabre saw and
sand the sawn edges smooth.

B When gluing cheeks to spacer, use nalls
to maintain alignment. The spacer thick-
ness should match the arm thickness.

90

& Make templates for contoured pleces,
Trace cheek template on oak stock. Hole
at comer handles inside radius cut.

4 Use a 1Y&-In.-dla. spade bit ground
down to 1% in. to make the hole for the

%a-in. plunger-assembly pipe.

the components and clamp them until
the glue is dry (Photo 6).

To install the threaded inserts that
allow the bearing block to be secured,
bore two Y%-in.-dia. x %-in.-deep holes
into the bottom of the cheek assem-
bly, as shown. You ean do the job on a
drill press, but we used a portable
drill and doweling jig (Photo 7). Apply
epoxy to the insert threads, place
them into the holes and let the adhe-
sive cure (Photo 8).

MATERIALS LIST—SABRE SAW TABLE

Key No.  Sizeand dem'iptmn (use)
A 4 10% = 19" plywood (arm)
Bo1 xsdeelln
i L]
1 % 4% = 4% oak (arm block)
* 14 = 2T {Lable)
;:.-ﬁ'-ﬁdlilj:. J:;i {u'lm't]
] W plym,ﬂ{
pl.ll.ei

% x %« 07 plywood (mounting
hxax EI {Iumende]

=

1
2
1
[ 2
¥ 1
DE 1
E1 1
E2 1
F 4
G 4
T 2 Wx3x4 plywood treas ti
2 3= q” {rear el
J 1 Hxb%=xl4 (front pad)
K 1 YNxdxld” {rear pad)
L 1 Wedin. x 10%" steel rod (
I!:: é Exﬁ"plpﬂlﬂppleh tphmg!irhmm}
cap (howsin
0 1 whoioe T
Q 1 EL‘"‘QE i O
1 comy
g 1 Wadia = 27 dowel (hushi
8 1 b6 x b x 24" stoe] (blade d-er}
T 1 1 = 2% = 314" aak (be bloek )
U 1 » % "dia., WW"-bore beaning**
V As reqd, tic laminate (table surface)
W As reqd. 1%4" finishing nail
X 3 W=k balt, washer, nut
; 1 2% u M -18 o thL'l-‘I‘ll'm'
] 1 b-star throagh-hole %" knob®**
AA 3 1% 10-32 rh serew
BB 4 14720 Teenut, washer, 1'4" = %"-20
thumbserew
cC 4 1%"° No. 6 drywall serew
DD 2 1% No, 6 drywall screw
EE 9 2 No. B BOTEW
FF 1 234" w 14" 20 hexhead bolt,
3 washers, nut
GG 2 1%" = %4"-20 hexhead bolt, washers
HH 2 1"-20 threaded insert

"Juu Nn 60, %" = "4q" 0D, cut to %" long.
ax W -L-reclal Co. Inc., 119 Blocunm;&lle'
ﬁ_ Hicks 11801.

** Houter bit F:glt hl.'lnag

*o2 Available from The Wosdworkers' Store,
21801 Industrial Bivd., Rogers, MN 55374,

Mise: 163 wire; wire staples; plug; single recep-
tacle; reﬂpr.uc]e haix; surface-rmount switeh.

5 Use a table taw to cut the kerf in the
arm head assembly. A |ig that straddies
the fence makes the cut safe and secure,
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& After boring the lock-knob bolt hole,
glue and clamp the head assembiy to the
arm. Reinforcing bolts are added later.

7 Use an adjustable doweling |ig to bore
the holes for the threaded Inserts. A drill
press will also work for this job.

Making The Table

Cut the parts for the table, and as-
semble the side frames with glue and
finishing nails. When the glue is dry,
tilt your table saw blade to 10" and
make the bevel cuts on the front and
rear edges of each frame (Photo 9).
Clamp the assembly together while
boring screw pilot holes for joining
the side frames to the end rails (Photo
10). Assemble the table base with
screws and glue. Do not, however, use
glue on the rear upper end rail. It
must be removed to attach the arm.
On the tabletop, locate the blade-hole
center and bore the 1%-in.-dia. insert
recess ¥z in. deep. Finish the hole by
boring through with a 1%-in.-dia. bit.

9 After assembling the side-frame compo-
nents with glue and nalls, trim the frame
ends to a 10° bevel on the table saw.

10 Use pipe clamps to hold base together
whille the end ralls are glued and screwed.
Don't glue the rear upper end rali.

Blade Holders

And Plunger

The upper blade holder/plunger is
comprised of a steel rod, a compres-
sion spring and a wood dowel bush-
ing—all encased in a capped, 8-in.-
long = %-in.-dia. pipe nipple.

When you shop for the pipe, hold it
up to the light and check that the
ingide wall is free of irregularities—
most pipes are smooth, but some are

l‘l To cut spring to length, place It over a
bolt. Then, stretch waste side away from
bolt and cut with diagonal cutter.

g2

not. While you're at the hardware

store, get the %-in.-dia. steel rod, %-
in. SAE washer and the compression

spring. We used an Ajax No. 60
Pnng that had an outside diameter of
s in. and a length of 9% in.

Begin by boring a Ys-in.-dia. hole
through the center of one of the pipe
caps. To cut the spring to 6% in., first
secure a bolt in your vise. EIJP the
spring over the bolt at the 6%

12 Use draw flling to produce flat on
plunger rod. Hold flile perpendicular to
work, Push and pull with even pressure,

mark on the spring. Stretch the waste
end of the spring away from the bolt
to allow room for a diagonal cutter to
make the cut (Photo 11).

Cut the %-in. rod to 10% in. long
and thread 1 in. of one end with a
¥-in.-16 die, Follow by cutting the an-
gled and straight slots with a hack-
saw. Double the hacksaw blade to cut
the wider, angled slot.

Secure the rod in your vise and
shape the flat area by draw filing,
using a single-cut bastard file. Hold the
file perpendicular to the work with
both hands and move the file back and
forth with even pressure (Photo 12),

Make the lower blade holder from a
piece of ¥s x Y& x 2%-in. steel stock.
Form the hooked end by bending the
metal around a Y%-in. bolt. Then, using
an adjustable wrench as a lever, twist
the bar 90" (Photo 13).

When the bends have been complet-
ed, use a hacksaw to cut the shank end
to fit your sabre saw’s blade holder.

Because the inside diameter of the
pipe nipple is *4 in., the %-in.-dia.
wood dowel bushing will need to be
trimmed slightly to fit. First, bore the
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centered ¥-in. hole for the plunger
rod on a drill press. Then, install a
carriage bolt in the hole and secure it
with a nut. Chuck the bolt in the drill
press and use a coarse file to trim the
dowel while it's spinning.

Cut the bearing hlock to size and
shape, as shown in Detail 4 on the
drawing. Use a drill press to bore the
hole for the bearing bolt, Begin the
slotted holes by boring overlapping
Vi-in.-dia. holes. Then, remove the
waste with a sharp chisel. The %-in.
bearing is generally available where
router bits are sold.

When all of the blade holder/plunger
components are finished (Photo 14),
you're ready to begin final assembly.

13 Bend the end of a steel strip around a
boit to form hook on lower blade holder.
Use a wrench to twist shank 90°

14 Completed blade holder/plunger com-
ponents. Bearing block at upper right re-
inforces plunger rod,

Final Stages

Start by cutting the two oak rear arm-
mounting bloeks to size and shape,
and then bolt them to the arm with
a single bolt.

Note that the mounting-block grain
orientation is horizontal. Locate and
hore the pilot holes in the tabletop for
attaching the arm to the table and the
table to the base.

To align the arm, first temporarily

install the plunger assembly. Then,
use clamps to hold the arm in position
on the tabletop. Place a square on the
tabletop so its edge is aligned with the
center of the table hale (Photo 15).
Then, position the arm so the plunger
rod is aligned with the blade of the
square. Adjust the arm angle by
pivoting the arm at the single rear
mounting block bolt. Then bore the
pilot holes in the mounting blocks

15 Clamp arm to table and use a square
lo align plunger rod with hole In table.

17 Make sure Teenuts are Installed In
upper plate before gluing to table. Lower
plate holds sabre saw.

POPULAR MECHAMNICS ® OCTOBER 1995

1% Remowve shoe from sabre saw and
place on underside of lower mounting
plate. Then mark the screwholes.

18 After attaching the outiet bax, single
receptacie and switch to the base, connect
switch and receptacle with 16/3 wire.

guided by the pilot holes in the table.

The sabre saw is secured to a dou-
ble mounting plate that allows it to
be easily removed. The saw base is
attached to the lower mounting plate
with three 10-32 screws—two of
which are threaded into the existing
holes in the tool’s base that were orig-
inally intended for an accessory fence.
The third screw requires a new
threaded hole. After boring the hole
with a No. 21 bit, use a 10-32 tap to cut
the threads (see Sabre Saw Mounting
Details on the drawing).

After cutting both mounting plates
to size, locate and bore holes in the
top plate for the Teenuts and in the
bottom plate for the thumbserews
that hold the pieces together. After
driving the Teenuts into place, screw
the plates together and mark the
center of the blade access hole.

Bore a %s-in. hole through both
plates, Then, separate the assembly
and, using the %e-in. hole as a pilot
hole, bore a 1%-in. hole through the
top plate and a 1%-in. hole through
the bottom plate.

Remove the base from the sabre
saw and lay out the hole positions
for the 10-32 rh screws on the under-
gide of the lower mounting plate
(Photo 16). Then, bore ¥¢-in.-dia. holes
for the screws. From the top, counter-
bore %-in.-dia. recesses for the screw-
heads. Reassemble the saw and mount-
ing plates, and check for fit (Photo 17).

Glue and screw the tabletop to the
front and side top base rails. Cut the
plastic laminate slightly oversize and
glue it to the top with contact cement.
Then, trim with a router and flush-
trimming hit. Remove the rear top rail
to provide screwdriver aceess, and glue
and screw the arm to the tabletop.

Finally, eut and install the base
pads, attach the switch and receptacle,
and run the 16/3 cable (Photo 15). ™™
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normally using vour favorite ooth-
paste. Shuts off automatically and
recharges in (ts own base. Try
UltraSonex. You and your dentist
be amazed. $99.95
[$10.95) #3100, UltraSonex and
¢ Replacement Heads (Yr.s

Supply) $729.95(512.95)

#3325 Now available, the Twin UitraSonex - two
UltraSonex toothbrushes that recharge In one space saving
base. Twin UlrraSonex and & Replacement heads (6 Month
Supply) $£779.95 |$14,95) #3425,

The world’s unly
ULTRASONIC toothbrush
removes 97% of plaque
with each brushing!

UltraSonex ™ Is the world's only
ultrasonic toothbrush! Accepled
by the American Dental
Association as an effective
cleansing device, the UltraSonex removes
07% of all dental plaque with each brush-

lar toothbrush. What's more, clinical test-
ing proves that UltraSonex reduces bleed-
ing gums and reverses gingivits which
leads to gum disease and tooth Joss.
LiftraSonex is not an electric toothbrush.
It has no moving parts, does not vibrate

mitting 1.6 million cycles per second of
ultrasonic waves directly to the teeth and
gums. No other product approved for
home use offers ultrasound technology. It
is extremely gentle, yet you'll quickly
notice dramatic results. Just brush

Haljin remese gl

ani reduces gimgrvitis

0.
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Power clean your laundry without

harsh detergents!

Mot only are these revolutionary laundry
discs as effective as detergents, but they
clean without any chemicals whatsoever.
Clean Power Plus™ 15 a trio of discs that use
activated ceramic particles to produce ion-

water's natural ability to penetrate clothing
by a USDA accredited laboratory confirm

that these anti-bacterial discs kill, without
harsh chemicals, the toxic E. coli and

== Staphylococcus aureus bacteria. These hi-

tech wonders are hypo-allergenic, environmentally correct and simply better for
your health. Pure water {s added to the washing machine and pure water, plus
the dirt from the clothes, is released. Your clothes come out clean, fresh,

ing. That’s twice as effective as your regu-

and is absolutely sifent, It works by trans-

ized oxygen in the water, thereby enhancing

fibers and lift away dirt. Test results certified

Breal‘.he air that’s 90 97% pure!

Introducing the HEPA-CLEAR™ Air
Purifier with lonizer from
Slant/Fin* - the affordable true
HEPA (High Efficiency Particulate
Air| filtration system. True HEPA
filtration s recommended by health
care professionals for sufferers of
asthma, hay fever, allergies or for
people who just want to breathe
mountain fresh air. The HEFA-
CLEAR operates at an astonishing
00.97% efficiency. Literally scrub-
bing the air clean ina 10'x14'
room of billions of pollutants and
= allergens like pollen, dust, danger:
ous hau:lerla muld SDOIES animal dander, even tobacco smoke, every 15
minutes. The HEPA-CLEAR Is 166 times more effective than purifiers
that operate at 95% efficlency, yet it ks so light weight and compact
(12" diameter x 14" high) it can be placed anywhere! Unlike other air
purifiers, the Hepa-Clear discharges purified, negative ion enriched air
from the top of the unit up and back into the room away from dusty
floors and rugs. And best of all, the Hepa-Clear outperforms air puri-

S - i

much. We're so sure
Washalshe hgh FPra- flferad fur 15

you'll be completely satls-
fied with the HEPA
CLEAR, we offer a 100%

money-back guarantee. Fritarod 2ot o

$729.99(512.95) #4280. W‘:f':rm ::“" ihough :"m itk r"ﬂ
e TEATERES pJ.a's.: - i

Replacement Hepa Filter o prenpriiia e

£49.95 (45.05) #4200,

Get relief from the misery!

Steam inhalation therapy has long
been recommended by doctors for
the relief of congestion from sinus
infections, allergies, colds, asthma,
bronchitis and throat irritation.
Prepare yourself for the onslaught
of the cold and flu season with the
new Steam [nhafer. Unlike old
fashioned vaporizers, this Steam
Inhaler won't injure delicate mem-
branes adding to your discomfort.
Its unigue design creates a con-
trolled, gentle streamn of steam.
And the scientifically designed soft
hood allows air to mix with the -
steam allowing comfortable, natural breathing. The patented grille design
lets you control the flow of steam precisely, making it safe for both aduits
and children. Compact and lightweight, its easy to use at home, the
office or when traveling. Fill it with only 1.5 oz. of tap water and get up
to 30 minutes of steam therapy. Add your favorite over-the-counter med-
fcations if you like, Automatic dual-voltage capability for use in the U.S.A
or abroad. Comes with soft travel case. £#9.95 [$7.05) #4040,

IH'I.II'I'I- il for

ORDER TOLL-FREE 24 HDU'RS A DAY

unscented and chemical free with no fiber deterioration, color-fading, or skin irri-
tants commeon with most laundry products.
Three discs will clean your clothes for two

Cot ol Lassing Sapplees For Toen Yasrs
Earamic Drmcs 380 + Laundry Supphes 300

years (that's 700 loads!| and cost just pen- |«
nies & load to use, With the average family 800 644 8 1 0 ?MKU'S
{ing about 5150/ vear on detergents, TO ORDER BY MAIL: The Magelien G
bleaches and fabric softeners, this is one $4nd check or money Dept, PMKOS
i vou can't afford to be without! s et 56 18 2515 East 43rd 5L
Sallsfaction puaranteed of your money T I R e o PO, Box 182238
£49.05 $r 05 #4300 g and enpiraiion dase 1o _ Chattancogs, TN 17422

K22 00 | 9US The Mapellan Groip, e




Homeowners
Clinic

BY NORMAN BECKER, PE.,
Contributing Editor

PM lllustrations by
George Retseck

Chimney Flashing
I'm writing in regard to a persistent
water leak around my fireplace. All
four sides of the fireplace chimney
extend through the sloped roof. The
chimney flashing has recently been
replaced, but rainwater still leaks
down the outside of the bricks inside
the house. This oecurs only after a
steady or heavy rain. I'm not sure how
the water is making its way inside the
house and down the face of the fire-
place. I would appreciate any help you
can offer. BRUCE D. SNYDER
NICEVILLE, FL

The leak is probably due to inade-
quate or faulty flashing between the
chimney and the roof. Chimney
flashing serves two functions: It
seals the joint between the chimney
and the roof to protect against rain
or melting snow, and it accommo-
dates any movement between the
masonry and the roof.

Chimney flashing has four com-
ponents. First is the base flashing on
the lower face that covers the front
and wraps around the chimney
sides, Then comes the step flashing,
which is nailed to the roof deck and
bent up along the side of the chim-
ney. This is followed by the cricket
behind the chimney. Last is the cap
flashing set into the chimney mortar
Joints and bent over the step flashing
and the sides of the base flashing.
Water runs off the cricket (and off
the cap flashing) down the roof, and
over the step and base flashing.
Check the flashing

chimney consists of the cricket and cap, step
and base flashing. Water runs off the cricket

and down the flashing to the gutter.

at the chimney joints for the source
of the leak. The flashing may not be
installed properly or it may be only
partially installed. I have seen a
number of chimneys without cap
flashing, a somewhat common oc-
currence in reroofing jobs. In this
case, asphalt cement is used to seal
the joint between the step flashing
and the chimney, but this frequently
results in roof leaks, because water
is able to penetrate at the point where

the flashing meets the chimney.

If this is the case with your chim-
ney, you can correct it by removing
mortar and setting cap flashing into
the joints. Then, tuck point mortar
back into the joint and bend down
the cap flashing. This is hard and
skilled work, and in most cases it's
best done by an experienced mason.

Water can also leak in if the chim-
ney was installed without a cricket.
Whenever the width of a chimney

Pruning Advice

@ Pruning is one of the least
glamorous and most frequently
overlooked aspects of garden-
ing. That's why we were glad to
see this free brochure from
Ames, a garden tool manu-
facturer. Authored by
Joe Freeman, chief hor-

shrubs and hedges.

the 4-page brochure is a thorough lock at this important
skill. It unfolds to tell you about basic pruning for trees,

cut with a pair of hand pruners, where to cut in relation to
buds and how to remove heavy limbs and pinch off light
growth. The other side explains how to prune just about
any plant through all four seasons and what tools fo use.
For a copy of this brochure, send a business-size self-

On the same side, you leam how to
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ticulturist for Cypress addressed envelope with a 32-cent stamp to: Ames Lawn

Gardens, a botanical & Garden Tools, P.O. Box 1774, Parkersburg, WV 26101

theme park in Florida, —Roy Berendsohn
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along the roof slope is more than 2
ft., a cricket (also called a saddle)
should join the roof and chimney.
The cricket prevents debris or snow
and ice from piling up behind the
chimney, which would cause rain or
melting snow to back up under the
shingles and leak into the house.
The cricket also deflects water
around the chimney and then down
the roof to the gutters.

Oil Burner Location
I have steam heat in my home, and
when the boiler was converted from
coal to oil, the burner was placed at
the bottom of the boiler and fired di-
rectly into the firebox. However, a
service technician later determined
that this setup wore out the firehox
and said it would be more energy effi-
cient to fill the box with pellets and re-
locate the burner to the middle of the
boiler. The system now produces
steam in half the time it took before,
but I am concerned about this new
arrangement. The burner fires direct-
ly on the cast-iron water jacket as
opposed to the firebox. Will this re-
duce the life of the boiler?

PAUL J. GIORGID

PROVIDENCE, RI

There are two good reasons why the
oil burner should not fire on the cast-
iron jacket: First, it results in incom-
plete combustion. To burn complete-
ly, oil must be burned so that the tiny
particles vaporize. The large amount
of water in the jacket absorbs the
flame's heat. This reduction in
flame temperature results in dirty
and inefficient combustion and the
formation of soot (unburned carbon).
Second, the flame brushing against
the cool metal sides of the jacket re-
sults in uneven heating of the metal
surfoce. This induces stresses and
strains that shorten boiler life.

You should be able to correct the
problem by adjusting the tilt of the
burner so it fires away from the jack-
et or by changing the burner nozzle.

JOURNAL

' door sides, then on the |

How To
A Door
A refrigerator door that has a
worn-out gaskel leaks cool air,
which wastes energy and can

eplace

APPLIANCE
CARE TIP

cause condensation to form on

the cabinet. This excess moisture can lead to unsightly mildew and rust.
To replace the gasket, unplug the appliance and place its contents into cool-

ers. Next, to ease its installation, soften the new gasket by soaking it in warm

water. Pull up the old gasket and use a nut driver or screwdriver to loosen—but

- |

not remove—the screws
that hold the retainer
strip. Pull out the gasket.

Dry the new gasket
and place it over the top

ASKET,

corners of the door, Start
at the top of the door in
either comer, and gently
press the lip on the gas-
ket's back edge behind
the rolled edge of the

RETAINER STRIP *

retainer strip. Work the
gasket behind the strip
along the top of the door,
then fold back the gasket
near the door's center

to tighten the retainer

screws. Do not overtight-
en these screws—that
could crack the plastic
inner door panel. Repeat
this procedure on the

bottom. Once the gasket
is in place, close the door
and check to see that
the gasket fits squarely |

and is properly aligned
against the refrigerator
cabinet front.

If it tests okay, tighten
the remaining screws.
—Steve Toth

Lead Paint Info
I read with great interest your re-
sponse to a letter concerning lead-
based paint contamination. Is there a
federal office that can provide me
with more information on this topic?
WENDELL 8. STOLZ
HUNTSVILLE, TX

@ Inshot burners have become the
dominant burner in residential gas
furnaces, according to the American
Gas Association. The burners have
a single port, and fire into a pipelike
heat exchanger. They ditffer marked-
ly from older designs that had mul-
liple burner ports with 2-part heat
exchangers, known as clamshells.

Eﬂ)ﬂl{\fﬂwmw 2 9 2 Inshot Bumer

Inshot bumers have resulted in small-
er furnace cabinets, a handy feature
when remodeling a basement. Also,
they allow haorizontally and vertically
configured appliances with the same
type of burner. This makes for easier
and more reliable service, because
gas-appliance companies need to
stock fewer parts. —AB.

The National Lead Information
Center has two toll-free hotlines that
can assist you. The center is funded
by the federal Environmental Pro-
tection Agency.

Call (800) 532-3394 to request a
general information packet that
explains how to prevent lead poi-
soning. It also includes a list of
state and local agencies that can
provide additional help. If you have
a specific question, call (800) 424-
5323 and speak with an information
specialist. This hotline is staffed be-
tween 8:30 am and 5 pm Eastern
time on weekdays.

Just ask Norman about it. Sma'mrthﬂmh

Homeowners Clinic,
57th St., New York, 10019, While -Em*tn
of gen-

o he wred indandually,
?ﬂ?fn::m n.-';rmfdi be discussed in the colismn,
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PROFIT FROM A CAREER
AS A HOME INSPECTOR

» Wiring

* Plumbing

* Roolfing

* Foundation

* Kitchens

= Insulation

* Environmental
Concerns ¥y .

« and much more!

Start a Profitable Career as a Home Inspector  business day, according to the National
- Prospective buyers want to know everything Association of Realtors and those sales go a lot
- about the house they're buying. Is the roof OK? smoother with the help of a qualified Home

Is the plumbing going to be a problem? Is the Inspector. Inspectors help potential buyers make

foundation stable and secure? sure they're getting the kind of house re
Home Inspectors have the answers and you can pnyingfnrmda::ggoodmnneyfmﬂm
get them too! appraisals. Consumers, banks and

48 The ICS Home Inspector Course shows you the  companies are hiring Home Inspectors to check
latest skills and techniques being used in home mnmm,mmﬁamapmmmm f
inspection. You also get practical experience with $100.00 to $300.00 per job for their services.

troublesome
spotting areas and structural TURN THE PAGE FOR DETAILS ON HOME INSPECTION (|~ =7~
r mll ur I --------------------------------------- e e S e
l —
parttime busnees! | | Meae™LcamwnG= SCHOOL OF PROPERTY MANAGEMENT
You'll | ey, | PP sysrems —  Depl. PPBTOSS
- L]
mmmrmam: 025 Ok Street SCranton. PA 1554009888
O |
Mfmmm :: \ } .'.l“. "1‘II.‘|IT|-. e FacTs .|}-u_|l h--l.v! can n_"1lr,|'r-r_-:||,'r |-J|r,.|r,,- -ru.m.lﬂ_m
w'lummtﬂ a : my own h e |:II-'.1|-|'\- with ICS career training!
gosklob. Bestofall, | e any ONE of the counes below fill out your name and address, and drop
' ard in the mail. No obligation, no salesman will visit
opportunities are p ' o
I 5 : 15 HOME INSPECTOR 29 Police Sciences
av ery where ' e Un_& Automotive Mechanics _| 60 Business Management
Home Ins Yors are : H T‘u'."-"l:ﬂ Repair (ASB Degrese Program)
pec i 06 Electrician | 55 Diesel Machanics
in Demand! : | 14 Air Conditioning & Refrigeration 22 Wildlite/Forestry Consarvalion
Wﬂtﬂl’f 10,000 ! - 01 Computer Programming 31 Professional Looksmithing
62 Machanical Engineering Technology | 40 Photoaraphy :
m homes are sold E {AST Dagree Program) - 3B PC Spc::ugl:::1
on the average 1 25 Gun Repair 70 Small Business Managament
; 34 Real Estate Appraiser 27 PC Repair
: 1 33 Maotorcycle Repair [1'07 High School
i I"Hi
l = — e
i
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to Celling Knowledge!

You get the knowledge you need!

With the ICS Home Inspector Course, you'll
learn all the fundamentals. Your course will show
you how to check the complete home site, spot
hidden defects in structural supports, inspect the
interior walls, floors, ceilings, heating systems
and more. You'll learn inspection procedures for
insulation and air quality, plus how to do pollutant
inspections and energy audits. You'll become
familiar with VA inspection forms, ADA inspection
checklists and code compliance. Home
inspection opportunities are already there—now
you can get the skills!

In Less than a Year, You Can Be Making
Money as a Home Inspector

Earn your
Career Diploma
in as little as
nine months or
takeuptoa
year—it's up to
you! You'll get
the knowledge,
the materials, a
variety of “tools
of the trade”
and the
confidence you
need to start doing home inspections. The
lessons are clear and concise with easy-to-read
diagrams. And with DIAL-A-QUESTIONS®, our 24-
hour toll-free hotline, you also get advice and
instruction from our qualified educators and
consultants.

BUSINESS REPLY MAIL

FIRST-CLASS MAIL PERMIT NO. 1272 SCRANTON, PA

POSTAGE WILL BE FAID BY ADDRESSEE

ICS LEARNING SYSTEMS
925 OAK STREET
SCRANTON PA 18540-9888

Training that's
Convenient

And all of it—
lessons,
supplements and
equipment—is
sent right to your
home! There are
no classes or
seminars to
attend—you
study when it's convenient for you! Work as fast
or as slow as you want—you set your own
schedule. You learn the latest skills and
technigques being used in home inspection and
you get practical experience with spotting
troublesome areas and structural problems.

The training you receive is accredited by the
Distance Education and Training
Council. The Distance Education
and Training Council is
recognized by the U.S.
Department of Education to
accredit all home-study schools.

Get Started Now!

Send for free information and find out more
about a career as a Home Inspector. Enjoy a
profitable career or eam extra cash with a part-
time business!

Get FREE information on Home Inspector or
one of the other great ICS courses. Check the
box on the other side of the reply card that

corresponds to the

If card is missing, or for

faster service, call toll free

1-800-596-5505

Ext. 8816

Call anytime—24 hours a day,
T days a week

____________________ 7 course you want and
i SEND FOR FREE
i FACTS TODAY!
NO POSTAGE !
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IF MAILED H
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NEW PRODUCTS

Power Take Off

Power tools to take on snow, brush, wood and leaves.
BY ROY BERENDSOHN, Associate Home Improvement Editor

Start
Fresh
The Homelite
Power Start Plus is
designed to trim,
edge, cut, cultivate and
blow debris off pavement
#  without so much as a single
pull on a starter rope. The tool is
a modified version of the Power
Start string trimmer, which
won a POPULAR MECHAN-
1c% Desipgn & Engineer-
ing Award last yvear on
the merits of its removable and
rechargeable nickel-cadmium battery
coupled to a pushbutton starter. Now,
the machine is offered in a split-boom
version that accepts attachments. The
basic machine is a curved-shaft 2-line
string trimmer powered by a 2-cvele
25-cc engine. It costs about $180. The
various attachments range in price
from $30 to $110. The tool and its
attachments are sold at hardware
stores and home centers, For addi-
tional information, write Homelite
Marketing Services, 14401 Carowinds
Blvd., Charlotte, NC 25273,

Feedback

The Power Boost mechanism on Sim-
plicity's 2-stage 9-T0 snowthrower ad-
justs itself automatically to snow den-
sity, making the machine easy to use in
a variety of conditions, the company §
says, The mechanism works this way:
The belts for the drive system and the
auger/impeller assembly turn from a
spring-loaded pulley mechanism, As the -
machine encounters dense anow, and the governor can no longer hold engine
speed, the auger/impeller slows momentarily. The spring contracts, changing
the pulley ratio, which increases the auger/impeller speed while simultaneously
decreasing ground speed. This keeps the engine speed in the maximum torque-
producing range. The machine also has controls that allow you to operate it
with one hand. It clears a 27-in.-wide path and is powered by a 9-hp engine, It
costs about $1600 at Simplicity dealers. For more information, write Simplicity
Mfg. Inc., 500 N, Spring 5t., P,O. Box 997, Port Washington, W1 53074,

Looking Around
Looking for a new chain saw? Include Poulan's new 34-ce model in your search. It costs $130
to $150, and comes with a 16-in.-long kickback-redueing bar and chain. It has a primer bulb
and a compression release valve for easy Start-
ing. And when you engage the choke, you also
activate the start switch. On other yard-care
9 [ronts, consider the VIP SV30 Barracuda
blower/mulching vac (about $140). Powered by
a 30-cc engine, it reduces yard waste by a ratio
of 16:1 by using a pair of flail blades on the im-
peller, Poulan claims. As a blower, its airspeed
18 adjustable via the throttle, with a top speed
of 180 mph. Both machines are sold at hard-
ware stores and home centers. Write Poulan
Weed Eater, Marketing Dept., P.0O. Box 91324,
Shreveport, LA 71149, or call (800) 554-6723,
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Let The Chips Fall

If you've outgrown your chipper/shredder and are shopping for a bigger ma-
chine, the Murray Ultra is worth considering. It comes in two versions: 8 horse-
power and 10 horsepower. The machine doesn't foree material through a sereen
in the cutting process. Instead, material enters the shredder compartment
and is pulverized by a rotor assembly with 12 replaceable flails, a reversible
shredder blade and 16 stationary knives welded to the wall of the chamber.
Another good feature on the Murray Ultra is the hopper—it rotates to ground
level. The 8-horsepower model costs about $600, and the 10-horsepower model
about $700. Both versions of this chipper/shredder are available at home cen-
ters and hardware stores. For more information, write Murray, 219 Franklin
Rd., Brentwood, TN 37027, or call (800) 251-8007.

NO FRILLS.

NO GIMMICKS.
JUST SOLID STEEL, i
PROFESSIONAL

Think Ahead -.'J

Picture this: It's spring and you're
wondering whether you & :
an electric mower. By early ne

season, Toro will have three ma-
chines for your review: 36-volt
and 24-volt cordless models and a
12-amp 120-volt corded product.
Each has an 18-in.-dia. plastic deck
lined with 20-ga. steel. The cord-
less mowers recharge overnight
with an on-board system that mon-
itors the process and alerts you if
a charging problem exists, the
company says. All have 2-point
height adjustment and a full-width
bail across the handle. The 36-valt
cordless model runs 1% hours and
costs about $470. The 24-volt ver
sion has a 1-hour run time and
costs about $370. The corded mow-
er costs about $270. They are sold
at Toro dealers. For more informa-
tion, write Toro, 8111 Lyndale Ave
S., Bloomington, MN 55420,
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A Day At The Drive In
Solve your winter storage problems with a day’s work—that’s all the time it
takes to set up this plastic storage shed. Build the base out of pressure-treated
lumber (4 hours, let's say), and then erect the shed, which is designed to be put
together in about 4 hours as well. The shed costs about $1300 at home centers,
and comes in a package that can be moved in a pickup truck or van. Its base
measures 8 ft. wide and 10 ft. long, and the completed shed is about 7 ft. high at
the ridge. It assembles with slide-lock panels and threaded fasteners. Contact
Royal Rubbermaid Structures Litd., 1147 Akron Rd., Wooster, OH 44691, or
call (800) 949-7410. The plastic tractor cart (inset) costs about $180 at home
centers, hardware stores and farm supply stores. It has removable side and
end panels, reinforced ribbing, a solid-steel axle with pneumatic tires and a
400-pound payload eapacity. Contact Rubbermaid Commercial Products, 3124 Snow e
Valley Ave., Winchester, VA 22601, or call (800) 964-1336. Stormin

- o 7 You ean turn your Honda Harmony
lawn tractor into an all-season ma-
chine with the addition of this 40-in.-
wide 2-stage snowthrower. Powered
by the tractor's 13-hp overhead-valve
engine and a drive system designed
with maximum belt contact at the pul-
leys, it ean move up to 73 tons of snow
per hour, and throws it up to 26 ft.,
aecording to Honda. Another heavy-
duty feature: The chain drive that
powers the auger and impeller is nick-
el plated to reduce susceptibility to
corrosion. The snowthrower costs
about $900 at Honda dealers. For

more information, write Honda, 4474
River Green Pkwy., Duluth, GA 30136.

WE'LL MAKE THIS AD BRIEF
ANDTO THE POINT,

The TURBOMAX ™ cirilf bit, with the revolutionary JET POINT “tip. in shart, it stays shaip
ionger, fo make even the mast challenging jolis go smootfly. Independent tests have shown
conclusively that TURBOMAX ™ Bits drilf wace as many holes as e eading arill bt

PROVEN TD STAY
LONGER

From [he slaring pomt, we st out [0 desin (e iongest-Easing

IN1/"
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Stop Messing Around nsion Team

If you spend more time fiddling Ryobi has expanded the functionalit:

than cutting with your chain saw, of its TrimmerPlus so it can handle

consider the Stihl 023C. The saw  fall and winter work. Specifically, the
has a unique chain-adjustment fea- company has added accessories

ture that works like this: Flip up the circular adjust- for tree-pruning and snowthrowing

ment lever on the side of the saw body (arrow) and turn it counterclockwize, The machine con- =
then tighten or loosen the chain by turning a small thumbwheel located above  sists of a corded
the lever. To make the saw easier to start, Stihl added an elastic shock absorber electric or a 2
to the starter grip, a primer bulb and a compression release valve. It has a cyele or 4-cycle
14-in.-Jong guide bar and a 40-ce engine. It costs about $400 at Stihl dealers. Write  powerhead and
sStihl Ine., P.O. Box 2015, Virginia Beach, VA 23452, or call (800) 486-9100. boom to which
you can add a
variety of attach-
ments. The 2-
piece tree-prun- |
ing attachment |
shown below J
(about $65)
has a recip-
rocating saw
blade for up to
4-in.-dia. limbs.
With the 2-ft.-
long extension
in place, it can

e
= = reach up to 15 ft. And for winter, the
Distributors Wanted | ..o
works in snow up to 5 in. deep, cuts

Start Your Own Business with the Leader in Steel Homes 12-in.-wide path and has a 20-ft.
throwing distance, the company says.

More people are building steel framed homes—over 300% more T{?Ehtrhl:f]*}:]'["ﬁ fil}:'effﬁlﬂnli'im be H-?JIL-*E-
every year. Why? It's simple. To bulld a better home, you need ‘;3 th} 8 1dlng e n:; ; on }:t* drf:n._.
better bullding material and as commercial builders know, the SN H O NE A Y r OmaI
. P SoEs : ’ stores and home centers. For more
best building material is steel. Tri-Steel homes are: information, write Customer Service,

Ryobi, 5201 Pearman Dairy Rd., P.O.
Box 1207, Anderson, SC 29622, or call
(R00) 525-2579.

* Stronger. Build a stronger frame with Foas Sane e
less pieces. High-strength bolis and
screws will not shift or work-out like nails.

+ Safer. Unmatched protection from fire,
earthquakes, high winds, heavy snows,
termites and other vermin.

+ Faster. Pre-engineered system with all
components already cut, drilled, marked
and ready to simply boli-together.

* Energly Efficient. Big energy savings
with 9-inch R-30 insulation. eI e Teed

* Healthler. No fumes from chemically-treated lumber termicides,

* Consistent. Predictable quality. Uniform components. Walls are straight,
floors are flal, doors do nol stick, second floors feel solid. Will not shrink, rot,
swell, creep, creak, split, bow, shift, or deteriorate like wood. Stable pricing.

= + Flexible. Frame is self-supporting, so floor

lans are easy to change and personalize.
1995 SEMINARS P y b
$50/ person. Cail for reservatians. + American-made Recycled Steel

1988

Sept. 12 Boise, ID Steel can be recycled again and again without

Sept. 14 Pocatello, 1D any loss of properties.

gﬁ gg E::;: -Li Join the 19-Year International Loader
Eepti 27 Portland, OR * Refundable Investment. * Training & Support.
Sept. 28 Kennewick, WA * Construction Assistance. * No Franchise Fees.
Oct. 10 Fresno, CA : ; »

Oct. 11 Los Angeles, CA To order FREE info or $9.95 video: { - .x’,f-.l
Oct. 12 Las Vegas, NV ‘ |
oct 18 Denton T call 1-800-TRI-SSTEEL [ ] v

 — —=—1= BO0-E74.TEIY E1T-497.-TOTD Fac (BVTHO7-T49T 'ﬁ_sm
¢ ) Sgra Spaseved 5400 5 STEMMONS FRAWY ., DENWTDM, TX 76200 Sruchues. Inc
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Logger Rhythm

If the sound of a splitting log is music to your ears, consider the Clarke Log
Buster. Rest a log on its cradle (a welded assembly that conceals the oil reser-
voir) and pull the handle to activate the ram. If the ram bogs down, ease up on
the handle, let engine speed build, then pull on the handle to finish the job. After
the split, release the handle, and an internal spring reels in the hydraulie piston.
The design eliminates the need for control valves—oil flows back into the reser-
voir after the split is complete. And if the wedge encounters something immov-
able inside the log, the engine stalls, acting as a safety relief valve in the process.
The splitter is powered by a 3.75-hp engine and produces the 20 tons of pressure
typical of large splitters. Its other high-quality features include a wedge fitted into
and welded to the eradle and a %-in. —thlck ram plate. It r:u:ts $600 to $700 at home

centers and outdoor power tool deal-
ers. Contact Clarke Power Products
Ine., 500 Lehman Ave., Bowling Green,
OH 43402, or call (800) 227-9603.

Start Coild

Husqvarna equipped its new snow-

thrower with the Tecumseh Snow |

King engine, a side-valve powerplant
that's so popular it's been produced

for decades. Consider this: Fuel runs
by gravity to a float-bowl carburetor.
It’s the simplest way to provide maxi-
mum fuel to the earburetor venturi,
says Tecumseh. Further, three things
help it start in cold weather, says the

company: a primer bulb to squirt fuel
directly into the combustion chamber,
a manual choke to ensure a fuel-rich
mix and a capacitor-discharge ignition
that provides a hot spark at low en-
gine speed. For increased durability,
its compression release mechanism
runs in an oil bath. The snowthrower
comes in 6-hp and 9-hp versions. The
former clears a 23-in.-wide path, the
latter a 26-in.-wide path. Both have a
hall-bearing-supported auger, a cast-
aluminum axle and a fully enclosed
transmission with cut-steel pears. The
fi-hp model costs about $1215, and the
9-hp version about $1540, at Husqvar-
na dealers. For more information,
write Husqvarna, 9006-J Perimeter
Woods Dr. (PR), Charlotte, NC
28216, or call (800) 487-5962.
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PERMA WHITE

INTERIOR MILDEW-PROOF PAINT
L'se PPerma-White
guaranteed not to have
mildew growth.

and you're It's also self-priming, which
means it will stick to pOrous of
slick, hard-to-stick-to surfaces

It's a special water-base paint And it dries fast

designed for moisture-prong
arcas in the home

Perma-White comes in a
white formula, tintable to
match any decor. Available
in satin or semi-gloss, I1t's the
perfect paint for ceilings,
dowors, and trim!

Washable and scrubbable, it

won't blister or peel in high-
humidity environments, like -
ordinary paint will —— walls

Perfect for bathromms, closets, basements, garages, laundry rooms, el

Visit vour local hardware, ZIMSE'R &

home center, or pamnt .Illl} ATt
decorating store for free
literature and more information
on FZinsser products

Makers of high-performance
specialty paint & decorating produc

0 198, Wm, fimsser & Co I
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Night Vision EM (1R 4L

Night Vision 1s now aflordable!
Take your Night Vision, camping
hunung, fishing or on vacation

Simple 10 use— press
the power button and
see more than you
can imagine! The
SCOPCS HOWE riul
light intensifier

Bamnlsgint NW-100
Compact  with
irmimation

amplilies existing
light thousands of
times. The opuonal
infrared illuminator
accessory brnghtens
completely dark
arcas with a beam ol
invisible light

'l.“ "'n-l]_'|||| "'.':Hll_'l' 15
covered Dy a one year warranty

Call for a dealer near you

®
==

Masnnlight Produdcts
T Bimaslles Sstrwsi

San Dioego, CA 92127 LISA
Tel: 1% 625 O30

Fax: 619 R25.00159%

MOONLIGHT

N down payment and
AQUFACTIVE consiruciion

financing when you
purchase a Miles home

When vou build with

Miles Homes, vou can
build the home of vour
dreams with no down
PAVITIERL O (U
materials or the mones
lor subcontracied

work. Because at Miles

Homes, we believe
attractive limncing

should be a standard

fEtrure with every new

MILES Hﬁ\-ﬂé

— S NUMECITUT .
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Neat And Trim

The Mantis hedge trimmer is pow-
ered by a 300-watt motor and a helical
gear-drive system, which ensures that
four teeth of each gear are engaged at
any point during the cut. According w
the manufacturer, the result is max-
mum transfer of torque from the mo-
tor to the blades. The trimmer has
blades that are made from hand-flat-
tened high-carbon steel. The handle
and switch are designed so that the
trimmer can accommodate both righ-
and lefthanded users. The tool costs
$196 at Mantis dealers or from Man-
tis, 1028 Street Rd., Southampton, PA
18966, or call (800) 366-6268.

Lighten The Load
Clearing snow is tough work that of-
ten takes place at the beginning or end
of the day—when you're tired. Ariens
lightens the load with an optional 120-
volt starter for its new snowthrower,
the 55322, This 22-in. 3-hp single-
stage machine is also offered in a 5-hp
version, as the 58522, The starter i1
simple: One end of its cord goes inu
the machine and the other end goes to
an outlet. Press the starter, remove
the cord and you're off. The machine’s
gas cap and starter grip are oversize,
making them easy to handle, even
with gloves on. The 3-hp model eosts
about $480, the 5-hp model abou
$600, at Ariens dealers. The eleectric-
start option is about $100. Contact
Ariens, 6565 W. Ryan St., Brillion, WI
54110, or call (800) 678-5443. P
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When you want to go....where no one has been before!
You need the six-wheel drive of MAX.

Six wheels driving, all the time, take you and your friends

through the toughest terrain to the best hunting in the world.

Take your MAX directly into a pond, lake or stream. MAX is
amphibious... it really floats.

Climb the steepest hill with a full load. Turn on a dime to
maneuver through the thickest woods.

The MAX |l holds two full-sized adults, the MAX IV holds
four of them.

Prices are low. In most instances they are less than a
Japanese-made four-wheel drive ATV.

Ask about our credit plan with no money down and as
little as $120 a month to qualified customers

Made in the USA. For 25 years, the world's largest
manufacturer of six-wheel drive, amphibious vehicles.

GO WHERE NO ONE HAS BEEN BEFORE

l i

MIAX IV

FOUR
PASSENGER

FOR LITERATURE AND PRICES

CALL TOLL FREE 1-800-255-2511

OR, MAIL THE COUPON BELOW

T T L e e S a
PC RECREATIVES INDUSTRIES, INC.
B 650 Depot Street
Buftalo, New York 14206- 22940

|
|
YES, Please send me lilerature and prices on all your MAX models. |
Name |
|
|
I
I

I

I

I

|

I

| Address

: City State Zip

| ( ) Please send mea |
Phone credil application |




MOTORSPORTS

A BRUTAL

July proves to be tough for the Western Auto/PM race team.

BY AL PEARCE

Tl

T
T ¥n Auto
=

Unfortunately for the Western Auto/PM team, Wailtrip‘s No. 17 Monte Carlo spent much of July in the pits rather than on the racetrack.

® Poets have called April the eruelest
month. But Darrell Waltrip and his
Western Auto/POPULAR MECHANICS
stock-car team will argue that one,
since no month this season has been
as cruel as July.

During the midsummer heat wave,
the Charlotte, North Carolina-based
team qualified ninth, 32nd, 12th and
eighth in July's four races. Worse,

Waltrip and team PM finished 34th,
17th, 36th and 43rd. Waltrip dropped
from 18th to 21st in the series stand-
ings and completed just 518 of the
848 possible laps.

Through it all, Darrell Waltrip, a
3-time series champion and 84-time
feature winner, remained upbeat.
“We're sitting here ready to win a
race or two, maybe more than that,”

-
Y s ﬂ“_-ﬂ.ﬁ_l‘ LT

1

When the car was running right, Waltrip could race, such as here going around the
Quaker State Ford Thunderbird at Pocono, In Long Pond, Pennsylvania.

he said. "The cars are outstanding and
the engines are great. The only thing
we need now is a little good luck.”

The Pepsi 400

The Daytona International Speedway
in Daytona Beach, Florida, was the
scene of Waltrip's preatest triumph:
the 1989 Daytona 500. It was also the
site of two of his worst aceidents: a
July "90 erash that cost him six races,
and a spectacular flip entering Turn 3
two years later that destroyed one of
his favorite cars. Even so, the famous
2.5-mile racetrack remains one of his
favorite venues.

Waltrip qualified ninth on the 43-
car grid and gained several spots in
the early laps. But it scon became evi-
dent that his Monte Carlo's chassis
wasn't as secure as it needed to be.
“It pot real loose and nothing we did
during pitstops made it right,” he said
afterward. “It's the same car we had
here in February [when it was a eon-
tender to win the Daytona 500], but
it sure didn't handle like it.”

Waltrip lost two laps to the leaders

{Plense turn ta poage 108
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DO-IT YOURSELF POWER WITH
CRANES

MECHANIC

=L Brule Torque and Horsepower Gains
=C Instant Throttle Response

«C Designed Specifically for Today's
Computer Controlled Engines

=L *50 State Legal

Crane Cams offers more camshafts, valve
train components, rockers and ignitions than
any other company! Daily street, weekend
cruisers and late model rocketship's.

* Most Applications.
For additional information send: Year, Make
and Model of Vehicle to Crane Cams Dept PM

PM10vO5

POWER TEAM

Non-Computer, V-8 1955 fo ‘86,

oC Increase Low-End, Mid-Range
and Top-End Power

oL Maximum Power
«C Designed for Mild to Wild Engines
oL *50 State Legal

CEe

The Leader in Performance Technology

Sl CRANE TECHNCOLOWCGIES CGGROUF

PARTS AVAILABLE DIRECT FROM FACTORY PRICES FROM S$%6.00




MOTORSPORTS (Contivued from page 106)

and finished 34th, well behind winner
Jeff Gordon, runner-up Sterling Mar-
lin, third-place Dale Earnhardt and
the 16 other drivers who finished the
race on the lead lap.

Slick 50 300

NASCAR's newest venue is also one
of its finest. The New Hampshire
International Speedway, in Loudon,
also is one of only five current tracks
where Waltrip hasn’t won.

Always good on low-banked race-
tracks that require guile and finesse,
Waltrip expected the Western Auto/
PM team to be a serious contender in
the Slick 50 300. But after starting
32nd and finishing 17th, two laps be-
hind winner Jeff Gordon, he was per-
plexed because the Chevy still wasn't
handling as it should have been.

For much of July, the Western Auto/PM No. 17 Monte Carlo
was trying to make up tme after pitting for adjustments.

“This is the same
basic car we raced here
and at Indianapolis last Rt
vear,” Waltrip said, ¥
“but it hasn't been |
quite the same since we HE
switched to the Monte
Carlo body from a Lu-
mina. It was good going
into the corners here, it
was good coming off
and it was fast down
the straightaways. But
we just weren't able to
get it to turn in the
middle of the corners.
That foreed me to ‘dia-
mand' the corners, and that's not the
fast way around here. Still, 17th is
better than we have been doing.”

Miller Genuine
Draft 500

Some engine-related
problems sidelined the
Western Auto/PM team
at Pennsylvania's 2.5-
mile Pocono Interna-
tional Speedway for the
second time this year.
Waltrip started 12th
in the Western Auto/
PM Chevy Monte Car-
lo, moved smartly into
the top 10 in the early

e Ay AL Ohaareriaid, b 507

4*"'

Engmured specifica

for Pick-ups,

Sporf uﬁmy vehicles and Vuns.

""'Fr Glaed mhm Coremic Insulator
Ve Iy T

Y “mm Center Electrode
h;ﬂ‘ 1 ﬁl.— of a conventional plug

beavy duy performnce.

mmr Core Ground Electrode
dissipates heot ot a foster rote to reduce
gap erosion and provide longer life.

TRUCK PLUG.

THREE YEAR UNLIMITED MILEAGE GUARANTEE.

Chevrolet versus Ford: Waltrip running with the RCA and the
Smokin® Joe Camel Ford Thunderbirds.

laps, then began backsliding as the
race wore on. His crew made several
major chassis adjustments during an
early caution, which helped the No. 17
car return to ninth at the halfway point.
But a broken rocker arm sidelined
Waltrip after 156 of the 200 laps. At the
time, he was getting better fuel econo-
my than almost everyone else after the
final round of pitstops, and was looking
at a top-5 finish, While Waltrip's race
ended in the pits at 36th, Dale Jarrett
snapped out of his season-long slump
to beat Jeff Gordon and Ricky Rudd.

DieHard 500
A tough season got even tougher when
the tour returned to Talladega, Alaba-
ma, for the DieHard 500. After finish-
ing fourth in the spring race at Tallade-
ga Superspeedway, the Western Auto/
PM team expected another strong run.
Waltrip moved from eighth on the
grid to third in the early laps, drafting

Veteran champs Eamhardt and \Waltrip
wish each other luck at the Pepsl 400.

behind Dale Earnhardt to move up.
But the near-100° F heat and high
humidity took its toll, and Waltrip's
engine began overheating. Finally, it
gave up altogether with a burned pis-
ton, leaving Waltrip a dead-last 43rd
after finishing just 45 of 188 laps.

“We have a great race team and
we'll be back,” Waltrip said, as fellow
Chevy driver Sterling Marlin held off
Dale Jarrett and Earnhardt for the
victory, “Right now, we're just having
some rotten luck. We're doing every-
thing we know of to get better.” "M
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Natural Prostate Relief

It's a natural fact. If you are a
male over 40 and don't already suf-
fer from a prostate gland disorder,
the odds are 2 to 1 that you will
before you are 59. By the age of
fi5, most American men have
enlarged prostates.

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

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

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

gland the nutrition it lacks.
Recent scientific research has

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

Owr customers have said
Prostsafe helps 1o

Halt the endless trips to the
bathroom during the night!

Stop that burning sensation
during or after urination!

Prevent uncontrollable
wetting!

Improve bladder control!
Empty bladder completely!

Sustain erections and
enhance virility!

Please a concerned wife!

The most modern application of

these healthy ingredients is found

in Prostsafe from Whitewing Labs.
Prostsafe is the nutritional "tool kit"
for men with prostate problems,

and those who wish to prevent
them.

It is a mixture of zinc,

serenoa serrulata, ginseng, certain
amino acids, bee pollen and
vitamins A, B-6 and E. Working
as a team, these ingredients have
been scientifically proven to shrink
a swollen prostate.

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

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

The reasons why men over 40 use Prostsafe are clear.

"Now I get a good night's sleep "l previously encountered If you are looking for relief, order Prostsafe today.
without gelting up every two discomforts such as bladder
hours to urinate.” urgency. These problems are  RUTTTEANT R IE TS 0 =To T MR 212
- Mr. C. Hussy naw completely absent.” 17939 Chatsworth St,, Suite 408, Granada Hills, CA 91344
. o b ;ruidn:[? | & PS1 1 month supply of Prostsate only $34.95 plus $4 50 S&H|
Fressafe harsiopped the " ; | @ PS2 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H|
burning afier urination This is a little personal but. | 0 pse 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H)|
¥ ﬁi " F.‘l'l":"w Bowe ’;"’h:""g ";1":;::;”'- Check enclosed § CA res. add 8.25% & AZ res. add 5.50%
' ClE-Vll..lﬂ OH I'uflsi.fl'ulistercird # Exp. date |
“I empity my bladder and have r MName
o good stream of urine wirh . amd in the sex depariment, | Address |
no sirain ™ my wife thanks you.™ . - I
— Mr. S.J. Hymel ~Mr G Sawin | City State Zip |
Houns, LA Lymwood WA | or o 1-800-950-3030 pet 100 |
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In the Rocl-y Mountains
there is a hidden glacle.

wlmereuyou can stroll amon8
the wildflowers in summer,
inlaaling the intoxicating aroma
untiljcrur senses ]:mrst.jour
sPirits soar ancljou are
overcome with the feelin

1La.t life 1S 800(:1.

Orjou can Just 80

out to tlw car.

The big sc-ant- of a "Little Tree"

NEW CARS "96 (Continued from poge 5°

wise, the division is still basking in the
ever-growing glow of the Aurora, and
Olds is busy building cars that com-
pete with the imports.

After the flagship Aurora for thi:
year comes the LSS, an upgraded and
more powerful version of the Eight:
Eight. (See our First Drive report
back on page 57.)

For 1996, Oldsmobile continues tn
get its model lineup prepared. Achieva
has a new instrument panel that looks
like a baby brother to the Aurora de-
sign, with instruments and control-
grouped for driver convenience. Un-
der the IP brow is a passenger airbag
Base engine in the Achieva is the new
dohe 2.4-liter Four that produces 150
hp, gobs of grunt at the low end and
noticeably less noise and vibration
than the motor it replaces. Still les-
noise and more power is available
from the optional 155-hp 3.1-liter V&

Eighty Eight and Ninety Eight
models are slightly changed for 199
Both cars offer sprightly performance
from the 205 horsepower of their
3.8-liter V6 engines. Exterior styvling
changes in the Eighty Eight present
a “purified” appearance. (That's
Oldsmobile’s word, not ours.)

The '96 Aurora gets some minor
tweaks, including a slight softening of
its ride and a flatter rear window to
help eliminate distortion.

Oldsmobile finally has its version of
(GM’'s redone compact sport/utility,
the Bravada, due at dealerships by
the first of the year. Like the Blazer
and Jimmy, the Bravada has all-new
styling, more interior room and a 190
hp 4.3-liter V6 engine. Though similar
to the others, the Bravada offers ex-
clusive interior trim, seats and wood
accents in the instrument panel.

Pontiac

Having launched the hot Sunfire last
year, Pontiac’s big news is much the
same as the other General Motors di-
visions with which it shares platforms
and drivetrains.

The Grand Am, like the Achieva
and Skylark, has a new look and gets
pulled around by the newly refined
150-hp dohe 2.4-liter 4-cylinder en-
gine. The Bonneville benefits from
Magnasteer and more power in both
of its V6 engines. The Grand Prix. like
other cars that have the dohe 3.4-liter
Vi, gets to spin its tires more readily,
compliments of 215 hp at 5200 rpm
and 215 ft.-b, of torque at 4000 rpm.

Of course, if you want to really spin
tires, get vourself a Firebird. Avail-
able for '96 with the WS6 Ram Air
package, the Firebird launches at
305 hp—more than enough to smoke
its P27540ZR17 tires. See our First
Drive report on page 57 to find out
just how well it launches. ™
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Cutting Edge
Is there some way to change the strut
inserts in my car without removing
the strut altogether? I'd be happy to
remove it, but that means opening a
brake line—and the bleeder holt is
broken on one caliper. The brake line
goes through a bracket welded onto
the strut. I'm postponing that job for
a month or two, because I'm going to
do a complete brake job then anyway.
JOHN DINWIDDE
TUSCALOCE=A, AL

Remove the elip or nut that secures
the brake line to the bracket, and
loosen up the line's fitting where it
passes through the hole. Take your f

hacksaw and simply cut a kerf

through the bracket. Carefully bend
the bracket enough to sneak the
brake line out. Remove the strut,
and replace the insert. On re-
assembly, simply replace the
line, bend the bracket back into
shape and reinstall the nut
or clip. If you're really anal-
retentive, you can wrap the
line in a wet towel and have
the clip tack-welded together.

Goodbye, Mickey
My wife turned on the air conditioner
in our Toyota yesterday and immedi-
ately heard a loud grinding, banging
noise coming from under the dash-
board. I pulled out the fan blower as-
sembly and found a recently deceased
mouse in the blower case.

How did it get in there? We always
keep the windows rolled up when the
car is parked. My wife is scared that
another mouse will get in.

JOHN CONLON
NEW HAVEN, CT

Mice can get into any orifice just bi
enotugh to admit their skuﬂ—w.‘n’cf
means even a pretty small hole in-
vites trouble. Rodents can be incred-
tbly destructive to car interiors,
chewing their way into all sorts of
places. They're looking for some-
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where to nest,
materials for the
nest and food, They will also chew
on things just to wear down their
constantly growing teeth. Feel good
that you found your mouse before he
set up house.

Where did he get in? Probably
through the cowl vent area, since
you surprised him inside the blower.
To prevent more unwelcome visitors,
put some plastic window screen be-
tween the cowl vent and the blower
box. And in case Mickey's family is
hiding somewhere else in your car,
set some traps. Don't use poison,
unless you like the smell of dead
mouse on warm days.

Oil’s Not Well
My Dodge dealer uses nothing but
30-weight oil in my minivan, and I
have it changed every 3000 miles. Will
the straight-grade oil damage my en-
gine if I leave it in as I drive north this
winter? Also, is there any harm in
changing from straight-grade to multi-
viscosity oil? CLARENCE HUSTED
ELLENTON, FL

Multiviscosity oil is an industry
standard, because it provides the
lubrication your engine needs at
startup and at low temperatures
without becoming unacceptably thin
at high temps. While straight-grad,
oil is technically acceptable to mect



Chrysler's warranty requirements,
it’s not the best. Your dealer may
well be the only one left in the coun-
try still using nonmultiviscosity oil.
Maybe he bought a huge amount of
it awhile back and needs to use it
up. Maybe he remembers when MV
oils first came on the market 30
years ago and weren 't very good.

Switch to a 10W-30 oil at your
next oil change. Bring your own okl
to the dealer, and watch while the
mechanic pours it in. Or have your
oil changed somewhere else.

Clutching At Straws
I have two vehicles with hydraulic
clutches. My 1984 Fiero requires
pushing the pedal very firmly to the
floor to change gears, while my '87
GMC 8-15 pickup engages the clutch
very near the top of the pedal travel.
We used to be able to adjust mechani-
cal clutches easily—is there any way

to adjust these hydraulic ones?
RUSS APRE
VIA INTERNET

Start by bleeding the clutch in exact-

ly the same fashion as bleeding your
brakes. Top off the reservoir with
brake fluid, and have a helper stand

Ring My Chimes

@ | took apart an engine the other day, one that
someone had tried mightily to keep the oil inside
of for more than a year. Obviously with little suc-
cess, as the entire bottom of the vehicle was

coated with oil. The leak came from an D-nngad

access plug set into the bottom of the
aluminum-alloy engine block. -

First evidence of the leak was three |\ ‘x\
different kinds of gasket sealer F
smeared everywhere. Rule: O-rings B
are meanl to seal without the benefit
of any other type of sealer. They rary
on the seal created as the {'J-ring
squishes between the surfaces. And
because of the inevitable contraction
and expansion of metal with the heat,
gummy sealers will prevent the O-ring
from rolling slightly with the change.

The next culprit was too thick an
Q-ring, inslalled in a misguided at-
tempt to close the gap. Seals that are
too thick will eventually cut them-
selves on the comers of the sealing

d leak.

| cleaned up all of the sealer, care-
fully polished the sealing surfaces and ¢
lightly oiled the correct O-ring so it §
would seat properly, and all is well.

a0
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FROM FRONT...

HERE'S PROOF. Only WeatherTech® mats
give you all-season protecton like this: up lo
13 |bs. aof pliable virgin rubber that's
A channeled so deep it can lrap and hold
& up to 1 1/2 quarts ol water, slush or
sand! It doesn’t curl, crack or harden
gvean in sub-zero temperatures
WeatherTech= mats are attractive,
with a high-tech design manufaclured
to fit what you drive. MORE
PROOF. You m 1y not know it,
but Cannon~ of England, the
manulacturer ol
WeatherTech=, is an onginal
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Haonda, Toyola, Lexus, Mercedes
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on the clutch. Loosen the bleeder bolt
at the slave cylinder until the flow
stops. Then tighten the bleeder, ask
your helper to lift his foot slowly and
start again. Don't let the reservoir
run dry, or you'll have to start over.
Do this until the fluid runs clear. If
you get any air, that’s probably the
source of the problem in your Fiero.
It's a good idea to flush the system
this way every year or two anyway.

The pedal has a self-adjusting
mechanism at the linkage to the
master cylinder. Try lifting up the
pedal with your foot a few times—
this should adjust the linkage.
You may need to check the service
manual for the correct procedures
for servicing the adjuster if this
doesn't help. If it does, just remem-
ber to lift up the clutch pedal every
couple of weeks.

An Arresting

Development

My '93 Chevy Blazer (15,000 miles)
just needed a brake job, specifically
new front pads. | was shocked, as 1
don't abuse the brakes at all. This
truck is used for occasional com-
muting, about 30 miles on a freeway,
and errand-running on weekends.

The service manager at my local
dealership says this is normal.

MARK HILGENBRINK

CHICAGD, 1L

You're doing most of your driving on
short urban trips—which is the hard-
est on brake-pad life. Modern vehicles
have low rolling-resistance tires, bet-
ter aerodynamics and tall gearing,
all to improve your fuel economy—at
the expense of using more brake to
slow down. Another factor is the re-
moval of asbestos, a powerful car-
cinogen, from brake-pad materials in
favor of safer but more rapidly wear-
ing substitutes. Car manufacturers
also are very sensitive to the cosmet-
ic issue of squealing brakes, and
sometimes specify pad materials that
are quiet at the expense of longeuvity.

Bottom line: shorter pad life. The
only suggestion I can make is to be
sure you re not being sold a complete
brake job when all you really need is
Just a set of pads. 2]

DO YOU HAVE A CAR PROBLEMT
ofust sk Muke about if, Hnu’ your guestion fo Car
Clinic, Popular Mechanics, 224 W. 57th St., New

Yok, NY 10019 While letters,
cannod be answered mt.liudum’f::" mﬁn
el interest will be discussed in column.

SERVICE TIPS
® Humidity causes squealing/grab-
bing rear brakes on some 1990-94
Ford Explorers and Rangers. Seal
the backing plates and install up-
dated shoes (PN F3TZ-2200-A).
® GM recommends degunking
your cup-holder slide tracks with
warm water and mild soap 1o
restore free movement.
@ The fuel-injector wires can gel
trapped when reinstalling the air
cleaner on 1988-93 GM light
trucks. Twist the wires once to
remove the slack.
® Dodge/Plymouth Neons with
tight window cranks may need new
regulators. But first lube the slides,
adjust the glass and cut the lower
lip off the inner weatherstrip.
® A fresh taillight gasket, applied
with sealant, on 1988-92 Mazda
626/MX-6 models should keep the
lights from buming out. A new lens
isn't necessary.
® There's a new engine compuler
available from Toyola for 1993 V6
Camrys that will improve hot-soak
restarts and driveabillity on mild
downhill grades.

Relieve Back Pain!

o ——

Frustrated With Your Sleep?

Do you toss and turn at night? Can't seem

to find a comfortable position? Does
vour back ache when you awake? These
are signs that your mattress may not

support you properly.
Sleep Better On Air

A Select Comforr adjustable firmness
marttress doesn't rely on springs or
water. Air is better because it gentdy
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body's shape.
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in the surmounding muscles.
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wake feeling great!

Call For More Information
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mr'n]urinnary way to a better nights sleep.
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COMPUTERS

SCANNING THE

Scanners capture images and text for display on your computer.

New models do even more.

BY STEPHEN A. BOOTH, Contributing Editor

Delrina WinFax Scanner

® Hemember how computers were
going to create a paperless society?
This will come as news to trees. The
personal computer has proved prolifie
at churning out printed documents,
and, for all itz electronic storage, the
PC hasn’t put a dent in the filing-
cabinet business.

But visionaries who saw the PC's
magnetic memory as a repository for
printed matter haven't given up yet.
What's been needed is a cheap and
easy way to feed documents to a PC.

Now the missing link is about to
come home in the form of
image scanners designed
and priced for the mass
market. What's more,
these scanners promise to
make the personal comput-
er a truly multifunctional
marvel—for example, a
convenience photocopier, a
fax machine, even an elec-
tronie darkroom for trans-
ferring the family snapshot
album to magnetic disk-

ettes, or a custom print shop  Page Reader B0O Is a compact, hand-fed single-sheet scanner.

Deirina’s WinFax scanner lets you feed paper
documents to a PC for storage, faxing or
making photocoples with your printer.

for your artsy newsletters or T-shirts.

Seanners are optoelectronic devices
that read 2-dimensional images and
convert them to computer files for
storage or manipulation. The ma-
chines and their related PC soft-
ware have been around for years, but
high cost basically confined scanning

e Plustel

5] to well-heeled publishing operations.

Handheld scanners first brought
the technology to small businesses
and home offices, but they were hard
to use and mostly limited to black-
and-white imaging. Now, you can buy
desktop scanners that read full pages
in B&W for $200 to $300, while color
scanners have inched down from the
$1000 level to about $600.

In computer jargon, a scanner is
called an input device, as is a keyboard.
Scanners come in different styles, with
different operating systems and per-
formance capabilities. Their common
function, though, is to resolve graphics
(text or pictures) from a flat surface
(e.g., a sheet of paper or a photograph’
into a data file that a PC can digest.

Once the physical 2D image be-
comes a string of digital code, com-
puter software makes possible other
tasks, such as editing documents or
cropping, resizing and retouching
images. The input may remain in
PC storage—or be output in other
forms. For example, the newspaper
clipping of Junior's touchdown rush
can become part of an electronic
scrapbook. Or, you use your printer
to make photocopies—or even incor-
porate the scanned story and photo
into a family newsletter you'll print
up and mail to the relatives. You
might even fax the sean to a few dozen
college football recruiters.

There are two types of sean-
ners now coming to the home
market: the sheet-fed scanner
and the flatbed scanner.

Sheet-fed scanners are exclu-
sively for black-and-white con-
versions—called “grayscale” in
scanner lingo. Even if the origi-
nal is in color, the output to the
computer will be monochromie.
Flatbed scanners, however, come
in color and grayscale versions.

Mechanically, sheet-fed scan-

{Please tur fo page 117
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D€ your own DOSs and earn
as much as $1,000 a day!

Inspector!

Let NRI training be your first step toward a business of your
own in one of today’s fastest-growing fields. And now, learn to
create professional inspection reports with the powerful new
4865X2/50 MHz computer system included in your course!

Home inspection is fast becoming one of today’s hottest career fields. Already
one out of every four homes sold is inspected. . and experts say demand for this
service 1s growing 30% to 50% each year. FPlus the average home inspection Lakes
just a lew hours to do and you can make from $100 to over $300 per job!

Now NRI's unique Discovery Learning Method helps you build the hands-on
skills and confidence you need to inspect homes from top to bottom, inside and
out—and even earn good money while you learn!

Only NRI gives you all the tools you need
NEW to set up shop last—including a powerful new
HOONLLS0 MR 4865X2/50 MHz computer and home
et - (1 inspection sofltware you keep!

From [oundations, floors, and roofs 10
insulatnion, plumbing, and radon testng, your
NRI lessons cover every important phase of
the home inspection process. NRI even
gives you hands-on expenence with the
tools you need to get into the home
inspection business last. Architect's scale,
drawing tools, feet-and-inches calculator, 1ape measure, flashlight, folding rule
Polarcid camera, radon test kit: They're all yvours to train with, keep, and use on
the job. Plus you get the one new piece of equipment no successful home
inspector should be without

You train with and keep a powerful 4865X2/50 MHz computer system
with 4 meg RAM, 420 meg hard
drive, Super VGA color monitor

fax/modem, mouse, and exclusive SEND CARD TODAY FOR FRE

home inspection soliware!

4 |

NRI CATALOG

| /£ o ;
Your career in home ) ”R Schools ﬁﬁm fm m“::::;; Bill
inspection hggins with your | McGraw-Hill Continuing Education Center " i dhachcfordatal
FREE catalog from NRI | 4401 Connecticut Avenue, NW, Washington, DC 20008
Whether you want to earn extra cash | / mwsmﬁlﬂl only - ?'T;ﬂ'm ";; Servicing
1 = — I
o yu;arllfrgt urp: ] hunch }'?ur | Air Conditioning, Heating, & Relrigeration Appliance Servicing
own full-time inspection business, | CJ Building Construction _ Private Security Specialist
NRI training can get you off to a fast | Automotive Servicing Interior qu,n
start. And you don't have to give up . Home Remodeling ; Etskmp Pub ishSII:Ig with PageMaker
your present job to start making | O Newt - C&f_;;ﬂ:{“:";:;m m‘":"ﬂfr'l}g
money in home inspection. With I Associate Degree in Accounting
NRI, you train at home, at your own |
€...N0 experience necessary. |
Send for all the details today! | Name Age
See other side for highlights | e
of NRI's new training in |
Home Inspccﬂnn | CuyfSume/Lip Accredited Member, National Home Study Council 1302-1095
ﬂ I
I



Now-Only NRI gives you all you
need to !zcnme a sm’?}:;ssﬁd /
home inspector!

NRI Training

fl

in Home

Inspection:

Wi

\
\

Practical,
Inside
and Out

Train with NR1, and you'll walk onto your
first home inspection job with the conli-
dence of a seasoned pro!
You'll learn how homes are built,
what you need to inspect and how to go
about it, plus how to pass on your findings
and recommendations to clients in custom-
ized reports you create on the computer
included with your training. You'll even get
expert advice on setting up and running
your own home inspection business
Step-by-step lessons, filled with photos,

diagrams, and insider’s ups
show yvou how 1o recognize
structural defects in a home
evaluate plumbing
electrical, and HVAC

systems. .. check lor
proper interior and
exterior finishes
test for radon... spot
termite and water
damage .. determine

SEND TODAY FOR FREE NRI CATALOG

energy efliciency... appraise property

even how to find customers and
manage your new profits! But we don't
stop Ith‘

NRI training is practical training
Your lessons are coordinated with a
series ol “Discovery Learmning™ projects
that give you hands-on expenence with
many ol the special tools you need to
start making money fast!
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Learn how to spot tell-tale

problems in these areas and more:

1. artics 5. moofing

1 chimneys and 6. walls, Noors,
Mues and ceilings

1 windows and 7. foundations
i 8. grading

4 plambing, HVAL, landscaping
rnd :Ir::gaul ¥
svsiems 10. exterior fimishes
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McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW
Washington, DC 20078-3543
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Ag !_'I:!!T of your lmlr‘lmg. You gven
perform a complete home inspection, then
use your computer and software to
prepare an H'I.‘i].'."l:lllll.!lf'l h:r.lﬂﬁ !t'l-r :Hﬁualmn
by your personal NRI instructor

Your FREE NRI catalog
tells more

The home inspection business is
booming, bur skilled inspectors are
in shont supply! Whether you want
to work for yoursell or someone
else, NRI's new course in Home
Inspection could be your ticket to a
brighter future and a bigger
paycheck

Designed around real-world
experience with tools ol the trade
plus a powerful computer system
and one-ol-a-kind home inspection
software, NRI training gives you the
skills and conlidence you need 10
get in on the ground floor of this
big-opportunity field and move
ahead fast. Don't miss out. Send
today for your free NRI catalog

1f the card is missing, write to:
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McGraw-Hill Continuing
Education Center

4401 Connecticut Avenue, NW

Washington, DC 20008
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COMPUTERS (Continued from page 114)

You don't need a
PC with Mustek's
MF5-6000 MP. The
flatbed color scan-
ner Is a fax and
copler when linked to
a phone and printer.

ners operate like the business end
of a fax machine. Rollers transport
the document past a light source and
a row of image sensors. These com-
pact machines, usually about 1 ft.
wide x 4 in. square, weigh only about
3 pounds. Some, such as Delrina’s
WinFax scanner ($299) or Brother’s
ImageCenter 100 and 150 ($200 and
%250}, have an automatic document
feeder (ADF) to send five to 20 pages
through the scanner, one at a time.
Others, such as the tiny Page Reader
800 ($199) from Plustek, require you
to feed each page by hand.

A flatbed scanner more closely re-
sembles a photocopier machine. You
place your document on a glass sur-
face and close a lid to secure it. A
stepper-type motor drives the light
source and image sensor down the
length of the document. The image
sensor is a charge-coupled device
(CCD), similar in operation to those
used in video camcorders and a neces-
sity for color pickup. Some grayscale
sheet-fed scanners use CCDs (such as
the Umax PageOffice, $499), though
most employ the contact-sensing
LEDs (light-emitting diodes) found in
most fax machines.

Sheet-fed or flatbed scanners will
usually handle documents as small
as a business card and as large as
legal-size (82 x 14 in.) stationery.
Letter size (B% x 11 in.) is the max
for some flatbeds, such as Epson’s
ES-1000C ($799) and Canon’s IX-4025
($599), but they’'ll scan legal-size
paper with the proper accessory. To
scan transparency films (such as

35mm slides), you'll also need an op-
tional adapter that costs about $700.
Two scanner specifications you're
certain to encounter are dpi
(dots per inch) and ppm
(pages per minute)—
and they're somewhat
related. Then there's
TWAIN.

The term dpi refers
to image resolution, or
sharpness—in general, the
more dots per linear inch, the better.
Spees of 300 to 600 dpi are typical,
and some scanners use sophisticated
software to interpolate greater resolu-
tion—up to four times greater. Just
keep in mind that your printer will be
the limiting factor here: Whatever the
resolution of the scan, a 720 x 720-dpi
printer can't make it any finer.

Actual seanning speed depends on
the complexity of the document. Most
scanners will state a rate of “up to
[X]" pages per minute—the scanner’s
top speed. A photograph will take
longer than a simple sheet of type.
Some scanners “scan” at a fixed dpi,
but others automatically adjust
their pickup resolution to suit
the subject matter—in
other words, they don't §
waste time over-scanning |
a low-resolution original.

As for TWAIN (literally,
Technology Without An
Interesting Name), it's just |
an industry protocol that en- |
sures your scans can be
incorporated into other
software applications,
such as word processors,
spreadsheets or graphie-
arts programs.

To make this easier, virtually every
scanner sold today comes with soft-
ware that lets you manipulate the
input to the PC. You'll certainly get a
so-called OCR (optical character
recognition) program. This reads the
scanned “picture” of print on a page—

Epson’s ES-1000C color flatbed scanner uses CCD Image-sensors like those In camcorders.
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still just a graphies file to your PC—
and translates it into an alphanumeric
text file so you can edit the document,
change typefaces and whatnot.

Many sheet-fed scanners also come
bundled with software that allows you
to automatically transmit the scanned
image as a fax, as well as to perform
document-filing functions. Most PCs
already have a modem built-in, but
these can only send faxes generated
within the PC. A scanner with faxing
software (such as Delrina's WinFax
4.0) will process external documents
just like a stand-alone fax.

With color seanners, you can expect
to receive programming for such im-
age manipulation functions as sizing
and color adjustment. You could buy
this software separately, but scanner
manufacturers increas-
ingly are providing a
one-box solution,
Another feature of
this increased sim-
plicity in scanning
is how the devices
hook up to your

Canon’s all-in-one solution, the MultiPASS 1000:
combao scanner, printer, phone, fax and copiler.

PC. Installing a circuit board under
the hood is seldom required anymore.
Most scanners, especially the compact
sheet-feds, connect to your PC's
parallel printer port and provide a
pass-through port to reconnect vour
printer. Color flatbeds do require con-
nection to a SCSI (small computer
system interface) port and provide
the necessary board.

Besides stand-alone add-on sean-
ners, you'll find a whole new category
of multifunction machines that com-
bine scanner, printer (usually laser),
copier, fax, modem and telephone un-
der one hood. These include Canon's
MultiPASS 1000 ($1480) and Broth-
er's MFC 4500ML ($1000). There's
even one color-scanning device that
doesn’t need a PC. Just connect
Mustek's MFS-6000 MP ($895) to a
phone line and a printer and you've
got a fax machine and a photocopier—
a color photocopier if your printer can
handle it. Of course, that means
you're generating more paper. Per-
haps it's an endless loop after all, ™
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"Now Instead

Of Looking At
The Four Walls...

B ot s, R
...We Look At The
Four Seasons!"

Youll love the way Four
Seasons transforms your home, turning an
ordinary room into a spectacular one
Suddenly there's light. Space. And the
beauty of nature all around.

Only Four Scasons offers you nine
different models, in wood or aluminum. 50
you add on a family room. Expand your
kitchen. Create a workout room or build a
light filled spa. The possibilities arc endless,
And more affordable than wou ever
imagined

S0 why look at the four walls when you
can look at trees and flowers, Sunshine and
starlight

Visit your nearest Four Seasons Sunroom
Showroom. .. and then youll see the light

Pre-Holiday Sunroom Sale!*
*Visit 2 Participating Four Seasons Showroom for
details on this fantastic limited time offer
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BUNBGORE  SEEERNOUSES - FATIO RGOS
GLASSE swo BEHEEN ENCLOSUAES
Enfoy Dwidoor Living. . ladoors!
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1-800-FOUR SEASONS
1-B00-368-773
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PRICE SLASH

Limited Offer Save THDIISII]S

* Build it Yourself and

You get: #1 Grade steel Frames & Endwalls;
high-strength Sheeting, deluze Trim package;

o 1-800-843-8275
(Fax 612.544-1835)
P MMIRACLE 1TSS .,

Storage * Shop * Office = Etc.

Factory-Direct * Pre-Packaged
STEEL-FRAME Buildings

Save

simple, step-by-step Assembly Directions!

LIMITED-TIME BARGAINS (Call for others)
27 X 36'- VALUE $8,061 - NOW $4,134
34 X 48' - VALUE $12,630 - NOW 46,468
42 X 60" - VALUE $17,940 - NOW 43,138
48 X 72' - VALUE $26,150 - NOW $13,398
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PM HOTLINES

COMMUNICATE
WITH US

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

LETTERS

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

FAX MACHINE

If you have access to 3 fax machine,
you can fax correspondence o us. Our
fax number is (212 586-5562, and It's
available 24 hours a day.

ONLINE ACCESS
World Wide Web
Computer users with 3 connection to
the World Wide Web can log into our
\Web site, The PM Zone. You can
exchange messages with other users
and with the Webmaster who
maintains the site. There are also maore
than 1000 text. graphics, software and
digital mowvie files to browse through.
To log in, simply launch your browser
software and open the following URL:
http://popularmechanics.com.
Internet E-Mall
If you subscribe to America Online,
CompuServe, Prodigy or any other
online service offering Internet mail
capabilities, you can reach us at
popularmechanics@hearst.com.
Dial-Up Bulletin Board
Even without Intemet access, you can
use your modem to dial our computer
24 hours a day. The number is (212)
582-8369. Once you're oniine, feel free
to leave messages for spedific editors,
or direct inquiries and comments to a
specific department. You can also
share your thoughts with other readers
who call in.

Simply set your communications
software to 8 bits, no party and |1 stop
bit [8-N-1] and set the baud at 1200,
2400 or 14,400. Please remember that
we are not a fully staffed database
service. 50 please bear with us if it
takes awhile [0 ansSwer your message.

READER INFORMATION SERVICES

Our Reader Information Services
Department is operational five days a
week from 9 am to 5 pm Easterm ime
The phone number is [212) 649-3127
Please call our Reader Information
Services Department, Mot our edirors.
for information about back issues,
reprints of articles, etc
Subscription Inquirles
Call [800] 333-4948
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ALASKA PIPELINE ROAD (Continued from page 77)

the Tacoma over a 4-day span, Cliff and
I came to appreciate the roominess
of the optional extended cab. While I
packed lightly, Cliff brought along sev-
eral cases of bulky camera equipment.
Fortunately, everything—luggage,
camera gear, fishing tackle and food/
beverage supplies—fit easily into the
generous space behind the bucket
seats, This up the main part of
the cab for maps, binoculars, GPS
unit, cassette tapes, soda cans, guide-
books (notably The Milepost, from
Vernon Publications, 3000 Northrup
Way, Bellevue, WA 98004) and other
1nr‘|ﬁ-distance driving necessities.

he Tacoma’s interior helps fend
off road fever by being equipped with
a sliding rear window (optional) for
excellent ventilation and by making
clever use of tasteful, durable materi-
als, such as molded door panels that
include integrated speakers and map
pockets. On the driver’s side, which
comes with a standard airbag, the
dash is logically designed for easy
access to all controls and instruments.
On the floor, the 4wd shifter is just a
short reach away.

A separate cruise-control lever is
also within easy reach, but it's em-
bedded in the steering wheel in an
awkward position. After reaching
the minilever, which is somewhat
reminiscent of a computer trackpoint
or mouse, the cruise control was
relatively difficult to engage. Appar-
ently, it's unwilling to activate until
average speed is established for 4 to
5 seconds and during that time devia-
tion is no more than a tenth of an mph
(an estimate). Once engaged, how-
ever, operation was exceptional.

In addition to being spirited, the

-looking Tacoma, which features
a stylishly beefed-up chrome grille,
delivers a level of ride comfort that
sets a new standard for compact
pickups, and it does so without sacri-
ficing workhorse strength or front-
end precision. The new rack-and-
pinion steering felt crisp and smooth
from wheel lock to wheel lock, and
maneuvering was quick, thanks to a
reduced turning radius.

Clearly, the new Tacoma is a mile-
stone in the long history of the Toyota
compact pickup. The showroom stick-
er price may be slightly higher than
that of comparable domestics (base

rice for our model was $19,068, and
%ﬂ.ﬁﬁa as tested), but for those who
appreciate Toyota's proven philoso-
pﬁy—mgg‘ednesﬂ. reliability, quality
and operating economy—Tacoma
value will more than compensate.

True Alaska story: Arriving too
late to see much of Deadhorse, I ask
the manager of the Arectic Caribou
Inn a string of questions about the
town and surrounding area. She
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doesn't know any of the answers. Fi-
nally, she explains, “Look, I never go
outside. It doesn't pay.”

You'd have to see Deadhorse to
understand her point of view. Thick
clouds and heavy industry are the
town's main attributes. In fact, there's
nothing to do there except visit the

ipeline terminal and the Arctic

cean, which is called the Beaufort
Sea in this region. Unfortunately, the
entire shoreline at Prudhoe Bay is
restricted, and the only way to see it
is by taking a commercial bus tour.
Many people who make the long drive
each year are extremely disappointed

to learn they have to stop and turn
around 10 miles from the top of the
continent. (Fortunately, ARCO offi-
cials gave us a private tour.)

In the end, 1 guess the only reason
to make the run is to drive the infa-
mous Haul Road, and become a mem-
ber of a very exclusive club. Durin
our week's stay in Alaska, Cliff and %
couldn't find anyone who had driven
the road's entire length. So, if you
want to impress your friends, go to
Valdez, Alaska, and drive to the top of
the world on the Haul Road. If you
want to impress yourself, do it in a
Toyota Tacoma.

1t's simple. Sitting on your couch for
10 minutes bumns about 14 calones.

Exercising on a WalkFit for 10 minutes

burns about 107 calories!”

It's a fact. Combine regular aerobic exercise
with a low-fat diet and you lose weight. And
WalkFir is the toral-body aerobic workourt
that exercises all major muscle groups to bum
maximum calories and get you fast results.

If vou can walk, you can WalkFit.. and
that's just the beginning: WalkFit strengthens
your heart and lungs so you have the energy
o emjoy life. It shapes and romes your body.
And walking doesn't leave you sore and stiff.

* vkl resaln man vars

WalkFit
weight loss this simple.

makes

Getting started is simple. Research shows that
a S-minute workout in the moming, 5 minutes
before supper and 10 before bedtime is an easy

way to start achieving fitness benefits.

Call today and we will help you get started on
a 30-day home trial. WalkFit, with a sensible
diet, makes weight control simple!

NordicTrack’s

WALKEFIT

Call For Your Free
Video And Brochure!

o wnie MondicTrack Dept. MAZJE. 104 Peavey Roud, Chaska, MY 553181355

J Please semd me & FREE brochure | J Alss a FREE VHS videotpe
My fieness goul bs (check onek J Seght Lows  J Candimasoules

I
I
I
i
i 2 Shapeg & Torung ' General Health & Fanes
I
[}
I
I

NordicTrack’s
WALKFIT

Sair Ip
CIFS MordicTrach. inc. A CSL Company =

Al nghts resereed
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2307A HIGHWAY 2 W
GRAND RAPIDS, MINNESOT

21826-6786 or 218326-2636

Dy your own machining and shop work with
i Smithy 3-in-1 Lathe = Mill = Drill

0-Day Meoney Back Guaranire’

AMAZING ALARM LIGHT! |
This amaring device could save your iifel Just push
Ihe switch forward and you have & handy fashlight,
Push it backward and a loud alarm sounds. Or, simply
pull the carrying strap to activate the alarm. You will
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Freraon for Ll o Aol o ot oF

Call 1-800-537-1133 ExLO-TI0-5 1

#Easy (o use!
»Save Money!
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LEARN COMPUTER

No previous experience needed. New home-study I
course explains spreadshests, databases,
operations, applications, commumnica-
tions and word processing. Get t‘rHe- f.u1s
1-800-499-2448, Dept. l
or write Al-Home I-"rufusﬁuum

2001 Lowe St, Fort Colling, CD 80525
- T

L MmovIES!
mone SPORTS!

Build a complete low-cost
foundry! Melt aluminum, brass, 4
iron, more! Pour ingots, machine [
parts! Plans, how-to, & secrets! §
Write for a complete catalog

Build a metal cutting lathe, i-
 milling machine, mare! o
Bu‘?ermgrnﬁ and iools, blacksmith, elec rr'_lp|.l|!1:'
much more! Request our giant metal working |
Hundreds of guarantesd quality books!

LINDSAY’S BOOKS, Box 538-FMP, | |

Bradley IL 60915-0538
I B815/935-5353 » FAX 815/935-5477

Lal 1L -p-r,wu L CTE LYALFLLILAER
From Your Home

With A Computer!

Begin part-time and still retain the security of your
present position. We offer 20 services you can
perform for your communiry from your home. No
experience necessary—easy to learn. We provide
training and computer. For FREE explanation
casserte and literature call:

1-800-343-8014, ext. 532

Computer Business Services, Inc.

1095 JEEP GRAND CHEROKEE LARED

or 520,000 CASH''! or 9 olher cash prizes
(ranging from 5200 to 52000

Only 2,000 Tickets Will Be Sold
Drawing to be heid Oct 14 &t tha ﬂ
3rd Annual Picnic & Magic Show

Town of Bethiehemn, Town Park Pawilion, Deimar, NY

Tickits arm 525 aoch. Serdd your name, addmss A phove § with yo
i or monay orcer (LS fncs only} payabie o
Battisham Sports Group, PO Box 554, Shngertancs, NY 12158
Reuests must be mcerved by Sept 30 o be sigble

The Bethishern Sports Group mserves. e g 2 Cancel e evert & any e
robfyng you 0 wetng and meiuming your 94 Vex whem prhbied. They mant
Tty B Bathishern Cariral gt 5o iew Mooy Term Py aoeiional inik
mation cal (478 AE-826. Weever nead nof be cresen

NEW!

Revolutlonaw File Makes Steel Files Obsolete!

'th. N & Ultra

Available at most Sears (Hem #31324), participating
ACEs, TrueValue®, and other fine hardware stores.

Ar 1|’|"|'I'

-||r

Fﬁr! store néar you
(800) 342-325¢
Patenis pering 10 EdgeCrat 199,

Revu]utmna

Cable Descram bfer

Features...

= Built in Descramibler
= Computes Inariace

= |nfra-Aed Wirsless Remote Comrod = 750 MMz

» Clock * Sequental or
= Oinscrpan Mgy Desplays For AJ «HAL / 3TD
Usar Funchons * Siaep Tamar

- depaflt e pou by

COMMUNICATION TERMINAL

With Technology of the 215! Century!
Raplaces Jerrold, Pioneer and Scientific Atlanta..

« Favonts Channal Memony Bank
& P.-u]rart\-rnl:ule Panental Lockout
= Channed 3’4 Swsdchable

= Inbagrated Volume and Mute Comrol & Lasd channel Racall
Direci Channel Accosss
IRC. Programmable

» Aydio and Video Pors
# Swilchiad Electrical Outet
s jn-Warw™ Pass-Thru

MEMBER OF THE
HATIONAL CONSUAIER
CABLE ASSOCIATION

Easy to use On-Screan Menus

ENTER THE
PARENTA, CO0E

Technolagy

@M Multi-Vision Electronics INc. oescrameLers | CONVERTERS

1-800-835-2330




CABLE TV

NEw it “The Originals”
Novavision & MiLLenvuv™® 9
Revolutionary new universal one-piece converters and JerroLp® TvT & TNT
descramblers, Full}' activates all Jerrold, Scientific ACTIVATES ALL JERROLD EXCEPT BASEBAND
Atlanta, and Pioneer systems except baseband. ScENTIFIC ATLANTAY MBSO
Options include: ACTIVATES ALL SCIENTIFIC ATLANTA
= Picture in Picture = On-screen display T A"
» Simultaneous watchfrecord = Stereo HEW IMPROVED !
« Channel ID  Last channel recall Pioveer® PIO-IN®
= Volume/Mute + Favorite channel WORNKS ALL PIOMEER 5 YSTEMS
= Parenial control = Ch 34 swiich Call for
All Other Modsls Available your MicroCom Inc.
Mo | e —r FREE  800-665-2002
Best Dealer Prices Avallable Anywhere! brochure
h:rh:“nﬁ_ﬂw t‘M'r! MasierCard - ViSA « AN - COD

BLOWOUT

" TOY GEE BEE R-1

First in a series from famows “Golden Age”™ rocing planes

A battery powered or pedal plane version of Jimmy ¢
Doolittle’s famous 1931 Thompson Trophy winner, the
Gee Bee R-1, for ages 3 1o 97. DC Motor or pedals drive
sicerable T dia. tailwheel & tun prop independendy .
For an inieresting info packet which includes 3 view,
exphoded view and component view drawings (both pedal
& motorized veriion), construction photos and 8 177 x 217
full color picture poster send 520 (ph pd.) 525 outside

USA & Canada |

JIM GIBSON TOY AIRPLANE CO.
788 S. JRD ST., TERRE HAUTE, IN 47807

Call or Write for full color literature
showing tools for making
Ornamental Iron

SEHOP OUTFITTERS

Manufacturer of Compact Metalworking
Tools You Can't Buy Just Anywhere

605 South Adams St. (307) 745-5899
Laramie, WY B2070  FAX (30T) 742-55888

MA 1 Flight Jackels

$39 %5

e Shopng)

Tha M1 Jackel featums
* 100% Hyior Outer Shel
= e Pavrnas (Drarge
» 10ir% Poly Fill insuiated
= Kl Collar, Culls § Wast
» Laf Sisped Zopae Pocisd

iviskable n: Blaci Green | Bl et X5 Bmugh OOML
W ncompl VISA, Mastercard, Dhscowar, Mary Dty s C.0.0
A.B.C.+P.0. Box 2121 » Ashland, KY 41105
1-800-325-0482

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic = Hypnosis * Counseling = & Morel
Rush Name & Address To:

P.ULC. » BOX 276265-PM = SACRAMENTO, CA 5877

# BEST PRICES & FRIENDLIEST SERVICE.

FIRST CALL THEM, THEN CALL US.

ALL MAJOR BRANDS AVAILABLE
DEALERS WELCOME

30 Day Chuarantas = 1 %7 YWarmm

CSGLAMORE ELECT IRCIPIIC
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SKHELETON KEY
Wisrks With Mozt Liscks

Amare
Your

%You Can Drill Your
ui»*‘ Own Water Well

r EH Since 1962, thousands of happy

gardeners and homeowners
around the world have discovered
the Hydra-Drill™ secret. They
drilled their own wells and their
gardens prove it! You can,
oo, Call or write us today
and we'll send you a big,
free package of informa-
tion about drilling your
opwn well with the
Hydra-Drill™

Ask
about our

“How To..."
video!

Call Today for FREE
Water Well Drilling

Information Package \%

1-800-333-7762

{Msk for Operator TTE4)
' L & N 5N &8 &8 N _§ _§ |
7764 Anderson Road
| = Opelika, AL 36802
) YES! Sendthe FREE INFORMATION PACKAGE
I and the (lustrated guide HOW TO DRILL YOUR OWN l
I WATER WELL.
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CABLE TV
CONVERTERS/
DESCRAMBLERS!

» Novavision 5600, 5700, 5800
S-lot @ $195.00 ea.

* M-80
10-lot @ $49.00 ea.

. Orlgln:l' Digital Dynamite
10-lot @ $45.00 ea.

* PIO TRIPLE-MODE Add On
10-lot @ $55.00 ea.

CALL FOR MANY OTHER
POPULAR MODELS!

ALL EQUIPMENT AVAILABLE IN STOCK!

FAST DELIVERIES! WE SHIP WITHIN 24 HOURS!
30 DAY GUARANTEE / | YEAR WARRANTY

B -R=cn -
1-800-818-2282

8 a.m. to 5 p.m. C5T, Monday - Friday

PRO;CL

DISTRIBUTORS, INC.

13 5. Randall Road #507, Algonguin, IL 60102
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u Hagvy-duty rubber for years of sennce.
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» Spif-adhening—no clips, hoots, adheswes
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*ALL FOR FREE CATALOGUE
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about the weather,
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BEST DEALER PRICING!

T

[OPY RENTAL TAPES WITH OLR

VIDED STABILIZERS

Mt U CmN fune-in 10 your [mvonte
cabig TV programming and

SAVE 5100°S - EVEN §1000°S
on prammeum CALBE TV EQUIPMENT

FREE Cable TV Catalog. 1 rean waRmANTY
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25 5 1545TH CTRCLE « DMAHA. NE 68130
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BUY FACTORY DIRECT & SAVE!

[
UNIVERSAL SHELTERS of AMERICA
« AJl waather protection for all types of
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CALL TOLL FREE 1-800-822-9658
@ T Bl FAX 1-203-758-8967
Deaierahip Ing Walcame
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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 CATALOG & INFORMATION

Mastercund » American Express « Visa « C.OD,
PAAVE MARKE AND) LAOCIEL, MURSIER OF X0 0PMENT USSED IN YDUR AREA

1-B00-284-B432
P OFCFEFE DNLY
For techrical & cusfomer service: 305-749-3122
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“CABLE WAREHOUSE

[Presenting...

- the amazing walk-behind
mower/brushcutter that-

* CLEARS & MAINTAINS meadows,
pastures, roadsides, fences, wooded
and rough non-lawn areas with ease
Mows over 1/2 acre par hourl

= CUTS tall grass, weeds, brush,
brambles, sumac - even tough
saplings up to 1° thick!

= Plus CHOPS and MULCHES f
mast avarything it culs; leaves NO

TANGLE of matarial 1o trip over
of to pick up like hand-hald brush- §
cullers and sicklebar mowers

= POWERFUL 8HPBriggs &
Stration engina; opfional
Electric-Starting. BIG
20" SELF-PROPELLED
WHEELS roll
through dilches
furrows, over
bumps and
logs with sase

MADE IN USA

The DR® FIELD and

OWER

© 1(800)847-2400
* ;E_. Please write or call
% TODAY for complete
% FREE DETAILS of the
¢ Amazing DR® FIELD
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800/334-8475
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Cable TV Descramblers converters & Accessories

For the amount of money you spend each year on

cable rental, you could own your equipment.
You Now Have A CHoOICE...

save money by purchasing your cable equipment. ACCeSsS
all premium and basic channels. We offer the lowest
prices on all major brand names including Zenith, Jerrold,
Scientific Atlanta, Tocom, and Pioneer. FREE 30 day
trial period and 1 year warranty. So, if you are tired
of the rising cost of cable TV...

Call for your free catalog today
Add-on Cable Company

FALL CLOSEOUT

AVE UP TO 45% LOW MONTHLY PAYMENTS!

Buy foctery Direct: 10K T4 o 20 X 26 e
Balld i yamraall 111 25 X 38 - 40X T2 8
The Parfect Bufiding For Al Your Meede 0 | B0

SHOP - TASK

The Original Home Machine Shop
Dasigned in USA by Shoptask
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Satellite-TV F REE

100% Satistaction
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l" * Hugae Savings
H * Enny Installation
: * Complate Inatruct.
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FERGLIE FALLS, MK 58537

STALL OR UPDATE YOURSELF!

THE POOL TABLE SHOP
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CABLE TV DESCRAMBLERS

JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC

% ONE YEAR WARRANTY ON ALL PRODUCTS IN WRITING !
% Buy 2 save 10% on SEcoND UNIT.

9% Easy 10 INSTALL INSTRUCTIONS WITH EVERY ORDER.

9% FRIENDLY, COURTEOUS SERVICE.

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A

30-Day No-Risk TriaL PERIOD

ONICS

X ;ryuw Dud e Ad, #334

E G814

1

FOR A FREE CATALOG OR TO PLACE AN ORDER CALL:

i I'r‘-a.ll'rlut EVERY GAME.  SAWE v WADNE
et L AT Cew NG PROROA. SN MOes
TR AT 'i-d iy Dy B dheoiom o B I
Fun S8ad Duge 07, Toewren CA 5051500
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CABLE TV DESCRAMBLERS

* Luantity DHscounts = 24 Hour 5h1;rpln,g
= S5ave Money. Don't Rent
NOBODY BEATS OUR PRICE
Call Us Last For Best Price

1-800-677-0321

Arvyang imphang el of sarvios will be denisd servics
VIDED COMMECTIONS, INC - NO FLORIDA SALES

SAWMILL s3795

FREE INFORMATION
Sdvacral Spwmidig
00 Custwright Dr

Umi 3
Ambarst NY 1473

1-800-661-7746

- LASOREE iy Tl Com
@ 1 Fom Bl Sube 1004
Socrormerin. Colfomls ST

& Myson . We're always in Hot Water!

PLAZAC SALES INC

Cable TV Converters Plus Panasonic, Schentfic
Atana, Jermrold, Ploneer and more. Professional
Service, Good Prices One Year Warranty - Ship
theft of service will be
i Sorry, no New Jemeymles Dealens

PLAZAC SALES INC

COD. Any one implyi
de limed
Wanied

1-800-A-WIRE-4-U (1-800-294-7348)

II"f—anIJE(:I GAME ETZ RI ETIS

Theey're mvnilable  Theey're cheap
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[:I Plaase include my o subscriphon at this special Chnstmas rate gil't subscriptinn

e | $13.04

[[]Encloseds [ ]| ‘Bilime$

Initial here

A Publication of The Hearst Corporation

POPULAR MECHANICS

SPECIAL CHRISTMAS

zp GIFT RATE
Each 12 issue

Save over $4.00 on
each gift you give.

Tear along perforation. Fold down gummaed fap and mail Carstiarn arel formge submenghons amkd 118
This envelopa s already addressed and requires no stamp

Popular

Mechanics

Yoursell

Every effort will be made to start gift subscriptions with
the January 1996 tsue. Orders not recehved in time will
start with the next issue — or within 6 1o 9 weeks fram
receipt of order. If you areé renewing your own subscrip-
tion as well, and we recelve your instruchions at least 8
weeks belore expiralion, we can provide conbinubus
sarvice Ofter expires 2/28/96

opmila Mochanecs 1095 EGS51000

Pianss send gifts fo

rALIE o
P (TS
ADDRESS
oIy STATE __Iw
hiAKAT
e el TR 8
ADCHE 55
CITY STATE LiF
AT
[ep—
ADCWIESS
Ty STATE hip

FREE GIFT CARDS! We will send you alractive gif! cards 8 you Can
pernonally arnownce your gifts For rrlers receved gfer Decsmiber 150

we'll servd cands in your name directly 1o your recipeants
A



BJJS_}II:!ESS REPLY MAIL

POSTAGE WILL BE PAID BY ADDRESSEE
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PO BOX 7118
RED OAK IA 51581-4118

HAFmAnnanamamnrnmmnn

Solve your
Christmas gift problem
the easy way,
and save money, t00...
fill in and mail
this envelope today!



CONVERTERS &
DESCRAMBLERS

ASK ABOUT OUR STARGATE SST

30 DAY MONEY BACH GUARANTEE
ALL TODAY FOR YOUR
REE CATALOG!

1-800-643-4258

SHOW TIME, INC.

643 N. 98th Street, 5t1e. 260 - Omaha, NE 68114
COD - Major Credit Cards

[ ""' Wet basement? ¢
Here's the solution

Simpie to Linderstand - Step by Step VIDEOQ
Sobves Leaking Basement Problems

Viordi Corp. 52995 ®
Flushing, Ny JCTIre, o
1-B00-430-0118 L Handlng

i‘l

.
[ ]
)

LumberCalct Vor. 2
LumberCule® PC soffware stores all constroction matenal
costs (i plimbing electncal). Estmate humber needed for
my house plan Sumply enter house nze, LumberCalcD does
the rest. LurnberCale® can calculste bourd fool end cost for
uny sze hember, including &8 sheets of enythung! Ouly 349.
Free UPS 2nd Day Air. Major credn Cards sccepted

For M3 Windews® Ver L1. By ASAP Software, Inc

Call toll free B00-454-SOFT (T630)
14 bour FAX erders (T04) 132-40%)
w 93 Version!

JERROLD
ZENITH
TOCOM

OAK SIGMA

HAMLINE
PIODMNEER
SCIENTIFIC
ATLANTA

Get the
Clonar
Pigiure

WVIGA - M - CDD

A = OO~ R R~ SO
MICHAEL'S ELECTRONMICS

Enlarge Project Designs

umnclurnSirﬂe'Fmtmw
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‘-‘..'nf wel™ Coew Mndm.-.—r:t\q'-
g T eSgTS DO BB e anoscape
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Morion, Dapt G'F-H hﬂ‘l! Riw

miversal Cable TV Descrambler

NO Converter Box Neeessary

Sales 1-800-664-6999. mz=m
Catalog 1-941-954-5875
The Halcyon Group

Surveillance Devices!

M3 - 25 Tiry - 1,3 the sizw of & gimes| Professonal gusity
| Micwo Speck  Crega cinsr necepnon on ey P e up o 104
""F"'"'u i “SAAGHE” TeChROlogy Tor ensy RMeTal!
Also avallable: Tiry room Uanamitter with the

Fighest power availabie, ard with fhe most
sensith ity of pey UNM ofered - MDIS0 S44.95

Guaraonteed o be smaller than any
20 95 olher fransmitters offared anywhara!
'lﬁnnhmnmnmmm [
Tranamits. hoth sioes of Corversation 10 any FM o up 1o 14

oo sare s 2ed Vi@l (214) 255-7400

"Hﬂr R b R b s v W L e R e e e B

"HVLP..

Paint System
Volume, Low Pressure

For a show quality finish
50% paint savings and vir-
tually no overspray, try our
HWLP-80 Turbine Sprayer
110v Systams w10 gun
38" hosa. Mada in LISA.
30 day tnal. 2yr war-

ranty. 80ctm @ 4psi

Mo compressor reg

499

70

FREE Catalog

+520 UPS-48 State

TiP TOOLS & EQUIPMENT, Dept. PM,
75 Rt 448, P.O. Box 649, Canfield, OH 44406

800 3219280 Fax 214-533-2874 VISAMC

Make *25t0°100 per hour

with ‘Badge JA Minit

Yes, il
selng brgéd colorful Baoge-A-Minil
24" buftors Bumons are proven
mpney-makers o firs Niea mar-
kets
people congregate. They re
lisl ind sasy o mike with
ﬂ.‘h!l:z AWMt and ingxpengove!

Send for o FREE full coler L5 2,

resadents add §1 87 tax)
Badge-A-Mainn,

Fhoas 1-800-273-4103

tRiily DoisiDle Dy mlking g

COTVENQNS, O ywiere

Dept. PM1095, Box 800, LaSalls, l.ml'l

c

SCRATCHED OR CRACKED
WINDSHIELDS & PLATE GLASS
b Our Mi-Tach Oplikisss syalam
Fa repadrs mosl glans tosaks in

seconds withou! removal st
J500% profit. Easy to lssm
Low Invesiment

:
aLL wow - oL Free BOO- 595 6224 E
-

NVS/OPTIKLEER 0€PT
P.0. BOX §098, LYNN, I.i.lh'lﬂli-ﬂll- ri1'|'!“‘l-ﬂl‘l

WL‘I .ux ’I.; - _-:E
ERCOURAGEMENT

Snlrli"fanrsl

All gentlemen shipwrights and able bodied
modelists who have a mind to provide for
themselves amusement and satisfaction
through the traditional craft of ship
modeling. an opportunity now offers to
acquire, through the minimal cost of one
Colonial Dellar ($1.00), a catalog of fine and
unique ship model kits, plans, books and

fittings from the renowned company of
Model Expo located in ML Pocono in the
State of Pern

wylvania

ge color catalog ¢

Zip
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“ "Leading the wlj;!qﬂcdﬁm:e v

NU-TEK ELECTRONICS
offers all major brands of
cable TV equipment

&

STARGATE SST
Features include:
® Upgradeable card slot
®* Volume control
® Parental control
¢ Audio/Video ports
® Sleep timer

1-800-228-7404

mam B FREE caTALOG

Cable TV Converters
‘: ~_and
i DESCRAMBLERS

e SR

Revolutionary = Easy to Use

TRIMMER on
WHEELS!'!

Rolls “light ax a fearher”
on two BIG WHEELS!

TRIMS far easier, betier, more
precisely than hand-held trim
mers. Plus MOWS everything
from whole lawns (even wet!)
to tough wiist-high growth with
case! Rocks, roots, stumps, elc.,
do it no harm because the “DR™
has no steel blade to bend or
dull. Perfect for ALL mowing
and tnmming around smaller
properties, vacation homes,
etc., of for finish-
up mowingfrim-
||:||rt:__' after rltilll!!
MOWETS O
larger parcels

A delight for

S —

T e

TV ENE

tor lseS

} Please mail this coupon today for FREE DETAILS about
II_.'u_ Revalutiomiry [HR® |H'|"||'|"||FR'\“H|'I-FH il ilung
|"l|' ot Manual and Electnc-Starting Modeds, Ui
|\ ason” Savings now in effect, and MkDay Risk-Fre
“llm- ||.|! There is no obligation

|

I“.I':II.'

To: COUNTRY HOME PRODUCTS®, [
Ferry Rood Box B9 C harlott



FREE ‘SCIENTIFICS’

It progects a brilliant red laser dot to focus attention to slide
prasantalions, charts. business and sales mestings af
distances up 1o 150 teet. This compact pen atyle clss (il
lasar pointer is crafted of the finest mabenals and bul to the
highest industrial standards. 8 hours cortiruous baftary life
it 2 “AAA” baneries (incl), weighs less than 2 oz Raisg

PUT A DRESSER UNDER ANY BED

1-800-T82-4825
REQUEST FREE CATALOG 74

ouiput ImW ot 675nm. Cavdion [aser light, Jvwoug diree!
MHS2 442 PRICE BREANTHROUGH! $40,95

DR PHONE ORDERS CALL 1-409-547-B880
sa-Fri BAM-BFM; Sot SAM-APM EST 45 Doy Money Bock Gearsster
SERVING SCIENTISTE FOR OVER FIFTY YEARS

Edmund Scientific Co.

ipt. 1604, (908 Edscorp Bldg., Barringlon, NJ DBOOT

FACTORY DIRECT 1-800-66B-35421%
Sires 500-20,000 sq. fr.

LT T g T Sy N —
S el (COTTAEE OF Pl ey et e o
R TR S A A R -
o A
T i i tecee
R oy -rv-l.ll ..A.a.n.-:..- -
e comgratac s A ek Do e
ar: wfrrsinie 4 UMI-’:'..J it
Morenme Iremage ey awn Bl G

f“tal-ml Ine

1O T e e et Taww Hrwaw b O 0 TROTT S0

GUARANTEED LOWEST PRICES

lwl:?iuu-nwulnu 190 ey

Don‘t Los
over High

Owning your cable
equipment saves vou
the high cost of monthly
rental charges and gives yvou
complete control of your TV,

‘e have the Best in

CONVERTERS

Everquest * Panasonic *» Jerrold » Zenith * Pioneer
Scientific Atlanta » Oak » Eagle » Hamlin * Tocom

800 624-1150

e Dféﬂ“ 1o s—

B75 5. 72nd S5t * (Odmaha, NE 6R114

e SRR
Cabde Assurint

YOIII' Head

Bié TV Bills!

DESCRAMBLERS
Bfg Sale

DEALERS WANTE
EARN EXTRA $53

Fiease have Model numbe

1- Bllﬂ 535 184 5

CNC Concepts Inc
Box 49503-PM  Mpls, MN 55448

e Pl icen Coomen : g
[ . T T 4
Fein Pars & PAL Vase Dot D38
L (Toewge e s § 00 b S

**CABLE T.V.
DESCRAMBLERS

LOWEST PRICES!!!!
CFS ELECTRONICS
1-800-995-1719

[ Absoltely _FoursaL g1 3

FREFI 4§

3 EXOTIC

LOCKSMITHING
Course where yOu chooss only the lessong you wan!

fopcE ke Lock Cpereng Secrefs. Emegency’ Cpening Sroos-
e Mk [ cokamith Tools snd More' Counse et and FREE

Lesson Sampis MEDﬂ.uﬂRmNmu

%“  Box 1

KARTING

COOKEVILLE, TH 38503
F3E o # BOMT Chaln

Final, 3 dependabie fun Karting clutch that fast!

", ¥a* or 1° Bom
NORAM, P.O.Box 09338, Milwaukee, W1 53209

mwnimz“

unvenu_.nuce

Exird Long Play Feleprone Rece
et

& COUNTERSURVER LA

Hedgen Videa Camaras » Elecironic Kits + Voles Changers
Blsg ar

it Fhana Tap Detectors » Shotgun Mics » Miem Riscorders
* Vahicle Tracking +L.u:lulﬂq mm

oy Pane ca

[TE 3 mncmmc.ssmummnl-m
OUTLET Butfalo, NY 14228 (T16) 891-3470 - - (T1E) E95-5680
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Classified Ads

Dorothy Nolan, Classified Manager Circulation: 1,600,000
Rates: $12.60 per word. 10 word minimum.

Bold Face Type—$1.00 extra per word. (First word automatically set in Bold Face Typel. Gray Background—Additional
$54.00 per advertisement. Centered Headlines (5 words or less}|—$65.00 per line. Our DECEMBER issue closes on OCTOBER
5TH. (On sale date is NOVEMBER 15TH). All advertising is payable in advance by check, money order or credit card. Advertis-
ers 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, P.O. Box 33578, Charlotte, NC 28233-
9920. Be sure to indicate classification under which advertisement is to appear. For additional advertising information call
1-800-367-5452/1-212-648-3187 or FAX: 1-212-877-5415.

Advertisers using a P.0O. Box number must furnish complete name and street address for our records. To avoid delay in the
publication of your advertisement, please send samples and descriptive materials with your request if your advertisement
does not state clearly what is being offered.

YE S ] | | We do take advertisements over the phone. Contact Dorothy at 1-800-367-5452.
¢ o Please have credit card information handy. Thank you.

ALTERNATIVE INCOME it Exgmning 70 B K. oo Fete, i 1800 | BOOKS & PUBLICATIONS

“AMARCHIST COOKBOOK™ Available again| $25.00, de-
AUTO SUPPLIES & EQUIPMENT Wvered. Baricade Books, Box 1401-X. Secaucus, NJ 07096,

“SHARPENERS REPORT" Monthly Newsietier. Valuable
WINDOW DELAY operate powe

ot B ot 1o 54 M Aot anies off on, Caay | TIPS-Sources-Buy/Sell Used Equipment. Free Brochure.

to install §19.95 « S&H, 1-B00-558-0454 Ww.mmm. P.O. Box 22187, Minnesgnis,

- and naxpensive. Plans, 55.00. WALTECH, 35085 Row River FREE BOOKLETS: Life. Death, Soul, Resumaction, Pollu-
ANTIQUES, RELICS, Fl'ﬂ Ad., Cottaga Grove, OR 87424 tion Crisis, Hell, Judgement Day, Restitution. Bible Stan-

- : dard{PM]), P.0. Box 67, Chester Springs, PA 18425,
ALTERNATOR Generator Rebuilding Book. Details: HY
HOW To \dentily Valusbls Antiques BEFORE That Carsge | v,y ey 7505 Aaraniting, Las uwn“ NV “m_' HOW FAMILIES SURVIVE LAYOFFS. Dynamic, instrac-

Sale. Amencana Guide has 20,000 current price Ests. $19.95 thonal, kit reduces 1ears, enhances togothermess. Rush!
Dwlverad. M. Allan, 10118 Wast BOth #54, Ovarand Park. KS CORVAIR PARTS - Over 10,000 pans, 550 page catslol | 9 65—Bokd Vision, P.O. Box 262347, Tampa, FL 33585,

GE2. rushed 55.00 (USA). Clark’s Corvair Parts, Inc., Box PM,
Shalbume MA 01370 413-625-077H. PUBLISH YOUR BOOK! All subjects imviled, Attractive
FREE Lis! o Serious Colisctors. 300,000 Inckan Ariacts, ks, DUDRGIY, dvertivhis, ity SeroR. Daveciig

Spears, Pots. 50,000 Minerals And Fossils. Caddo Trading. WHOLESALE Auto Parts—Top Brands—Unbelievable | & decades of satisfied authors. Send lor fact-filled bookiet

Bax 666, Murfreesboro, Arkansas 71858, Photns—All US/Forsign Vehickes, 1-800-435-6460, s Fros manascriet avaluiien. Carlicns Press, Dast PAV;
ARTS, CRAFTS, SUPPLIES e

. . AVIATION, HANG GLIDING “l-:::l- KITS. DT:&TFBMTI:W. Wils, Dmr:ns-

“GETTING Startad in Stained Glass* §1.00. Whitiemans, TTOANEY ree Information. Aleor, P.O.
Bou 2065T, Hanowar, MA (2338 ULTRALIGHTS - Sample $3.00. Annual Subscription | Bax 957, Canaan, CT 06018-0857.

— | $24.00 Unmatight Magazine, 12545 70th Street, Largo, Flon- CODED MESSAGE SYSTEM. Used by Spys, Govern.

CLOCK WORKS. Beading supplies, rockhound supplies, ¥ Spys, Govemn

belt buckles, cut stones. Wholesale catalog $1.00. Eloute, | ob 24543-3025 (B13) 5390814 maents & Corporations Around the World, Impossible to

Bax 720, Whealiand, Wyoming 82201, BUILD/FLY Your own BACKPACK POWERED PARA. | decipher without key. Comespond with confidence, Associats

CHUTE for fun/profit, Takes off from level ground unassisted. System 515.99 Execubive Systern 534 88, Link Enterprises,
Smmm mﬂ “D"""’h . lm"'"“"d'"ﬂ > mwm-hﬁ;ds:nm. Safe, Simple, Inexpensive. Detailed book with sources Now | P.0. Box 351475, Toledo, Ohio 43635,

haim, 4930, South Africa. only $18.85 Easyup. 1089 Mediord Center #2440, Madiord, BE JUDGEMENT PROOF. Lagal self-haip books. Informa-
OR 97504 tion, $1,00-rafundable, Midwast Publications, RLR.#1, Bax
AUTOMOERILES m-mﬁm DESIGNS] Incredible Fe- 39E, Campball HEl, lilinos 82916,
twns Amaring Fun. FREE CATALOGS. Boornaranghlan, SLASH MEDICAL BILLS! Aromatherapy Heals AN 57,99 +
$295 DAILY "CHROME PLATING™ Auto pars, Motorcy- | 10081 N 3rd, Monme, LA 712014222 51.50 postage. Fay Bayliss, 201 Crofon Avenue, Ossining,
tles, inexpensive, sasy. (Free) information. Chrome Findsh AIRBOATS, Hovercralt Supplies, Plans, Propellers, En- | NY 10582
Bax 5748, Deltona, FL 32728, s e mfmmmm Arrowprop, Box 6108, Mesker, Okia- UNDERGROUND sourcabook of rans devices | knowleage.
VAPOR CARBURETOR TRIPLES MPG. Fres information | NOMa 74855 Wiite: #365-X10, Panfisid, NY 14526-0365.
HLA, AZEISP Bowling Grean, MO B3334-8350, BLUILD YOUR DO'WHN AIRFLANE - 400 PAGE DIRECTORY

—_— — SAVE Moy On Auto And Homeowners insurance. 5705,
FUEL ATOMIZER 2000. Famous, small and doubling gas | SHOWS ALL THE KITS AVAILABLE. Sport planes, Ul | o \Weenal 3840 Wagner #3, Erie, PA 18510,

for many. Save gas and earn money. Costs less | Nghts. helos, hang-ghders. $30.00 ppd. (USA). 1-800-557-

mileage

than $150.00. Guarantesd. Free Information, 307-577-3080, | 2378 (USA) or [7O7) T47-1508, or Check to. AeroCrafter, 840

24hw racorded message. Wyoming Instruments - A Name To | Adams #G(HBenicia, CA 84510, BUSINESS OPPORTUNITIES

Be Trusted

CARS FOR $1001 Trucks, boats, &-wheelers, molorhomes BANKRUPTCY IMPORT-EXPORT opportunity, profitable world-wids, mall
lumiture, electronics, computers eic. by FBI. IRS. DEA Avail ﬂrwmm.mm.w;mumnw
able your area now. Call 1-800-513-4343 Ext. 5-20024. DEBT CANCELLATION. Bible Teaches How - Booklet | = m"“g;"j"’"- g by e

94 MPG On My Car Using $20 00 In Supplies’ Frae | 5800 Order 818-322-2448 Mesinger. Depl. J2T0C, Woodland Hills, Calitom

Repon:2 Stampa. MIF|. Box 1465M, Seneca, SC 20679 In- BECOME A MILLIONAIRE! Muftiple Income Sources For

k.:'c:::ﬂ :?L‘l::'" - BOATS, OUTEOQARDS, Your Home-Based Business. (B16) 323-0057.
wams thieves with message you | TRAILERS, KI ; A =
sioont Fros bilonmaios G0 Elsctintcs: S at. Wi 5 & KITS EXCITING New Book. Make 555 Using Your Computer

518.95 + 52.50 5. JAB Marketing, 121 North ML Vemon,

-_-g:n.ncm = — BOAT KITS - PLANS - PATTEANS - AMERICA'S | Prescoli, AZ 85301
UCTIONS/GOVERNMENT — Buy cars, fucks. boats LARGEST SELECTION - /70" - Powerboats - Sailboats -
more lor Bargain Prices. The Buyers Guide, 717-672-2958 Trimarans - Dinghies - Housaboats - Hydrogianes - Tunnek SRR SYAEY Wt Yo Qi Inbrwion. Fhy M Sy -
$250 DAILY ELECTROPLATING, Datails, Communica- |  hulls - Duckboats - Canoes/Strippers - Kayaks - Dories - DIS- m”'“ﬁf;‘ Dotals. KGO Cotpany. 03 'W. 6750 8., Monay,
Bions Enginsening, 78 Bivd., Hudson Fails, NY 12838 i COVER Mo drymot epoory boatbulidng - HUGE ILLUSTRAT-
ENGINE COOLING SYSTEMS: 22 chapier imubleshoor. | ED CATALOG 53.00 (Airmail $5.00). Book "Amateur FREE information On How To Find The One Opportunity

ing manual explains how and why thiy work. B0+ illustrations Boattwsiding”. $8.00. - Fres Epoxy/FiberglassSupplies Cata- | Thai Can Make You Fich. Reliable Distribuiors, 3830 Carver
521.05 Postpaid. VCD Products, P.O, Box 224-PM, Monioe log - CLARKCRAFT, 16-6 Aqualane, Tonawanda, NY | RAd., Modesto, CA 95356

OH 45050 14150
g =¥ —_—— 51500 Weekly Processing Mail. Free information, Rush
TAURUS/SABLE WAGON 3RD SEAT KITS complete with BOAT PLANS - PATTERNS - KITS - Over 240 Cances - | SASE: P.O. B;f"ﬂ,h L ahe I, VW 83541
Seal baits. Comes with padded vinyl upholstery in gray, tan, Kayaks - Hydroplanas - Sea Flaas - Powarboats - Sailbasts.
black snd burgundy. $279 plus shipping. VISAME AUMBLE- Cuick/simple Stilchenglue. Save! 188-PAGE DESIGN EASY Business. Assembla Furnitura! High profits. Eam
SEAT SALES, B00-436-3472. BOOK - $5.00. (Sent Airmail] Inciudes Free “Boatbuliding | '8st. Spare bme. Experence unnesded. Very simple. Fres
FREE AUTO REPAIRS! INSIDER SHARES INDUSTRY | Supplies™ catalog. “Epoxy Marual” §2.00. GLEN-L, 5152 | prook PVC/PM. Bafile Ground, Washingion 38604-0010
DETAILS: Pastek, 21522 Lhe-PM, Lake Forest Rosscrans, Box 1804/PMS, Ballflowar, CA S0706-2138 s
CA 2830, T1OMBI0-B258, OCTOBER 1295 127




BUSINESS OPMORTUNITIES

BiG PROFITS in Asal Estate MNes Aaport Availatis T4 20
JOAM. Dept PV 0870 Dake 9 Anpd, Catarsugus WY
1418

FREF MARKETING REPOAT. Duicovn poasrty” proft e
plocing marksting and Sopyvating Tt dengred o rane
form your Business o warp spea’ Wesichesier Win inft
Dept M1095 2874 Plantant Ridgs BT Poyghquag MY
1!'.!-?'&

Mm mmm-mmm Stant af
ma n pour ApASe eme Busia 7711 Mongan Sute CX Min
neapals, WA 55433 BOO-3A2-1180 Ext 105

$80 000 incoeme growing plarts tees ficwars' Erpe infor
mation Andmarm Opporundies Bos 217 Wdls Wyaming
82644

HHLO'HI!H Bocks 1 700% Proft Selcten Brw 1140
G‘lll'ﬂlﬂ' Fl ‘HHIT

$725 DALY "CHROME PLATING™ Auto Paris M:nr*‘r
cles nexpensive sary (Frea) minmmabon Chrome Plating
Box 5748, Deitora. FL 32728

TLET the qnv!rnﬂmn'r limanca your sl Businegs

Grantafcans 1o 5500 000 00 Free recomied message (TOT)
4498800 (K73)

T PLASTERCAAFT  Profatie Home Busness 7000
Moks Apadable  Detaim L ymioene 2510 Meripark Riantor
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HEW! GROW EXPENSIVE PLANTS. 2.000% PROFIT
n Orgwhiy Bre IO Sermmary. MS
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$2,000 DALY From Your Tedpphane -ﬂ-n-wenr\g M- hina!
I'vie made cver 51,000 000 using mine! (303) 837 1402
i v i ST

RECYCLE! (AMATING PROFITS MADE) Recondticrang
Agtomabile Baterey' [Froe) Informaten’ Bafery Dufled, Bos
TI00FK. Hickory NC 286017900
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$40.000 ON /s ACRE! New Hydfopanics - Indxpenswve
pleasant peacticall Froe nlesmaban. FAobin's Box BR1B04
Frankhin_ Th 37066 104

81,000 WEEKLY AIR TOOL REPAIRING. Free Doyl
Box 4177 Wichaa Falls. TX TRIOA-DATR

MAKE 515 000 monthby! The Podnsy Busineas o Imyeat
ment Easy Fros Bookiet RPM Boy &7 Lencen 1D 83541

$2000 WEEKLY! Acsembin Produss At Heme Freg tn
Topack UNIVERSAL PR Bor D607TA Brokhn NY 11236

MMLDHDEH BELF-PUBLISHING — Cher "II“:I L“'l’“'d
Fres detailr or repeodyon ngivic. £ Poble ptmee BA0R S
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RECORD '-fm“-s A Homa 55 000 Manhiy Possi-
e Mo Pomography Free Details Wnie TMS Viden Compa-
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A58 .
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$50,000 YR, PIT INSTALLING LOCKS® Lcchumith Boa
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eta Mine *ave sarned 5952297 Free repor Dor Macss,
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MAKE $75.00 ! POUND From Fres Alumncm Zorap? YEE!
Ergs Rppert! Amadiscrap - PRMTYGE Mera=5 Bay %4
Yok 138070127

RECYCLE METALS, MO, NOT BEER CANS' E3-y 2450
wiakly! Frae wmiprmahon Aecycier Row GRVA0E Frark'in TN
3"".'!!-!- 1m0

'RETIRE WEALTHY Wimin Mortns Sell infoematon. Offers
wie. You Coliect Money. FREE Pracl. Information 1A
B0 Beow T Tupmga, Caldormia 91043
" GET PAID $268.20Fi0d Taking Fasy Saapahets At Home
Prototel Bos TTOE PM, IgyPatd CA 02640 (303 55 2937

mﬂ l Bﬂl Homa Bul-n'ﬂt' Arraging Trea-519p 'D-:t
revedled! Fraa hook! Mailmax, Bas 1654K Shampev®e P
18150

ADDRESS Envelopas Eam 5200 Tay Seng SA5F To
PO Bew BOASS, | atayete. LA TOS9R-DRES

SUCCESS! Name ampone (pubiic or prdale] whog bty
sucoassiul He of she eamed safy on how 19 32 wameting
mort people mover d0f My repart 12 B st you ouor Belod
about this amating technigoe 1or suscesy’ Fron' Writs
phone of faw. Wen Roberis, Dept YH 333 5W &t
Siresl. Granta Pasa. OR 9T506—Phane (507) 955 2700
Fax {507 9552730

$50,000¥ear, Seling, Whalrsaling = Exportag Dar Fras
Rapon Do Massey, Box 27T0910-PRMA Fort Collre 0D
BOSIT0810 1:9T0-495-4T724

P MONEY MAKER Spare Time' Mo seling! M aventony
Pubhcly documenied seven weesk 519 018 incoma' Free oy
o casseffe and Aepor reveal everything Raal Money 371
FSCS SW Sth Strest. Grants Pass. OR 97526

'Dﬁ-r_‘ﬁ\l'ﬂl The ﬂﬂHE‘r T‘HEE Az mﬂq F‘ pRuTL fnasder
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Home' Homeworkers Plus, Box 2684, Depit PR Mew York
MY 10008

GET LISTED! Ascive opportundy oMer in your mailbes
Amdy? Write Vineyarm, 705 M. 2184 Fort Sreth. 48 TR0t

IMPORT-EXPORT pusness from home The Bl 4as
Dapt 210 5077 Nodoll Dveve. Plano, Teeas 75023

BTART YOUR OWH BUSINESS. Laam To Fabrcaie Bost

mmﬂﬁwmhh |

$1,000.00 Weekly Poasitla Bronring Pur-, ‘:hr ar M-
Suppliea natruchons 1-B00-579-A047

STAAT TODAY! ProMabie Busmass' Sedl Whotisale O
rect For informatye informatcn Sesd (LSASE) To Gichal

Maritng Sarvice, PO Box BE14A F o2 Angeias fﬂ-‘ll'.WIE

FAMOUS FINANCIAL ADVISOR'S EASY SYSTEM CRE-
ATING LIFETIME RESIDUAL INCOME® RETIRF FARLY
LIKE KINGS! RECORDING: (714) 698-4084.

EARN Money Stuffing Envelopas A Home Star Immed.
ately Send Samped Addressed Envelope Afrse 3404
Diedvware. Sute B0SC. Buffalo, NY 14217

MOMEY-MAKING SECRETS!!! FREE Detnis Sanz
Gtamped Emvelope To. SAT Edt Box 014 Dwieitand Park
WS BEPTA 4004

“MANUFACTURE GIANT & PROJECTION TVs" - Huge
Profits!™ Simple!!! “Sony Quality™!! Catalog $1 00
“POLEVISION™, 187.PM Cypiess. Throop, PA 1BE13.§ 400
iPH T1T-4A9 3292)

DISTRIBUTE Vandal Proot Miroe Clienta incluce Major
Fast Food Companies. B00-504- 2885

EASY 53 000 Weshkly!! Sslhng CD-Rom Saftaare 1o
3. 00y DOO Eager Prospects! No Expenance Neodnd Tom
pirte Intrrmaben 7 00 AMG Bor 1737000 Tr_':-!.- L s

S60-STSHOUR Parormmeng Used Vehls Insgachions A7
praals. Part-Tone [ Full-Time Fres ndomabens | -BOO-J0E
2525 v

MAKE YOUR FORATUMNE From Hememade Baokial
Hewsletier Self Pubbihng On Shosstinng  Details' Stk s
AN Westrheuier, Willinmawille, NY 142210 500
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BULLET BUSTER, Clectron. ';u"'y =rioid g your ‘cabie tox
$1295 - 5000 5H VISAMC Cloctroman (S04) 482-3017

CABLE TV CONVERTERS AND ACCESSORIES. Fair
Proan Quaity Sotvoe ornd 14 yaars Expanence Gives U=
T ADVANTA QE CALL 1-!-Dﬂ-ﬂ?-ﬂ'll W NC C AMER
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B LR DIRECT E-ILFLE SUPPLY INC

1 5r-'- BOE 135F

LINK YOURSELF TC THE FUTURE WITH OUR EXPER-
ERCE! Cat4r TV Canvedars And Descrambiers Oualdy See
o Cosrinimad! Vied WCAMENTOD A
CABLE-LINY, INC Mirrsapois
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CABLE TV EQUIPMENT

CABLE TV Descramblers—Excallent Pricea. immadiale
Shipping. VISAMCACOD. Wing Wholesale B00-304-4408

e e

DESCRAMBLERS.... CONFUSEDT We'll Explian Al Your
Ophors. All Models Available. Ouality Seneice Open T days
3.0 EST. SUNSTATE ENGIMNEERING, 1-800-T17-1575,

m. oum.'p F'rlm.& Servce. VisaMC - dealer inquines
invited. EAGLE Electronscs, inc., 1-800-258-1187, 1301 Rail-
head Bheo . Maples, FL X863,

CONVERTERS/Descramblers 10°% Under Any Compet.
VisaMasiercardDiscover

g
'
:

CAMPERS & TRAILERS—KITS, PLANS

CAMPERS - TRAVEL TRAILERS: Plans/®ils Catalog
5100 Glen-L, 9152 Rosecrans, Box 1804AVS, Baifiowar
CA BOTDS-2138

§=8' TILT TRAILER PLANS. Haul 4-Whealars, Mowars,
Gol-Karts, Jot Skis. Easy Step-By-Step Instructions & Pac-
wres. Parts Catalog, Plans Send $5.00 Taylor Trailers of
Adansas, P.O. Box 517, Higden, AR T2067

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

52 Lesson Cartoon Course And Canoonisi’s Magazing
Both $10.00. Canoonssis, Box 30387, Lincoin, NE 68503

CATALOGS

ié

UNLIMITED, 1118 MOCKINGBIRD LANE, LOCKHART,
TEXAS 78644,

x FHEE C-uﬁgl_éhsrn:lwn and unigue (tems for home
bussness and personal use. Bonuses and bargains. Ove's
Gifts, 3180 Riva Road, Riva, MD 21140

CE'S, RADIO & HAM EQUIPMENT

SECRET Scanner Frequancios! Foderal , Surveil-
lance, Polics, More! Catalog §1.000 CRB, Box 56, Commack,
NY 11725

TEMMAS. HPR, BOX 621136PM. LITTLETON, CO BO1E2.

CB MODIFICATIONS! Frequencies, shdoers, FM, ampiifsrs,

books, kits, repairs. high-pardlormance accessones. Catalog
§200, CBCI, Box 31500M, Phoenix, AZ BS048

@
:
5
5
:

CHRISTMAS GIFT SHOPPING

ATTRACTIVE Git Catalog, Fascinaling Merchandise.
§7.00. (Refundable). TR Sales. 1448 Eas: S2st. Chicapgo, IL
80815

COMPUTERS & SOFTWARE

COMPUTERS, How To Buy Your Firsl. FREE Information,
Norfrwing Productions, P O. Box 46102, Seartle, WA 58148

GET THE VALUABLE SOFTWARE containing ower 500
papes of business & fnancial mio, For free information wile
o Hawk Express. 8728-3rd Ave.. 453PM, Brookiyn, NY
11209

THIS 18 Word advermsemend costs 5226 80. Your product/
service reaches 10 Milion Readers sach month! Join PM
Classaiad!

CONTACT LENSES

WHOLESALE Contact Lenses. Al Brands Exampes Des-
posables-517.00. Bausch & Lomb Softens-511 00 1-B00-

L
%

CONVERTING BUSES TO
MOTOR HOMES

FREE INFORMATION - Bal Lowman, 3068 Rrvertay, Tam-
pa. FL 3 w9 1-B00-621-5325

DO IT YOURSELF

MAGHNETIZIE & DEMAGNETIZE Flat & Phillips-Head
Screwdrivers, Alen -Wrenches & Other Tools Safely & easily
in seconds. Wil last forewer, Pockel-Sire sCrewdmeer will hive

anough power bo pick up 3"« 1/4" boll, 1o order yousn magnetiz- |

ing tool send $8.75
Hidgen, AR T2067T
PROTECT FAMILY HEALTH Massrve Madical & Health
Encyciopadia Can Haelp. Fres Dstais J'W. Enterprisss, TO40
Avensds Encinas. Ste 104M292 Carishad, CA §2000-4858
HOME AUTOMATION for less than S2000 Inatructional
video domonsirabes Basy 40 instell comporents and appbca-

52.00 5 To: Magnetiser, P 0. Box 517

tiona. Send §18.95 to: PLM-AS, PO, Box 1478, Wmyne. NJ |

LEM:IH Modern Arrowhead Making VHS $28 85 5/H
£3 50, Commons, Box 5012-M, Cantral Point, OR 87502

E.!.FII; MORE Il-I:lHE"I;'! Laarn alectianics fraim wideod
Gaaranteed. 1-8B00-6T8-61'3

: i'éﬁ_mms lor coins, stones, @welry mounbings, cul
stones, clock works, Wholesale catalog 51,00 Eloxite, Box
TZ20, Wheatheld, Wyoming 82201

LOCKED Out? lilustrated mamss” explains amangancy an-
Iry procadures. How 1o make your own 100ls inciuding alecinc
lock pick. Only $10000. Locksmith, Box 390, Hollywood, FL
02

WIRE OR MIG-WELDING VIDEQ. Easy Step-by-Step In-
structional Video That Teachas You Ovarhead, Horizonial,
Verbcal & Flai Welds. How To Sel Your Walder By Sound
More Than Words In A Book Can Ever Teach You. Send
$20.95 « $3.50 SH To: Mep-Weiding. P.O. Bax 517, Higden,
AR T2087

or4aTo

DOWMN THE YEARS
TOOLS EQUIPMENT NOSTALGIA

DATABAMNK RESOURCES NETWORK — MO 51500
JARA, ET0 Montandlla, Saint-Bruno. Quebec I3V BB

EDUCATION & INSTRUCTIONS

HONRESIDENT UNIVERSITY DEGREES. Bachelor's,
Master's, Doclorales Accredied, inexpensie, fast. Credit lor
lite expernence. FREE BROCHURE. Bears' Guide, Box

| TOTOPM, Barkeley, CA 94707, (BOO) B35-8535 x26

TERMPAPER Assisiance. 19 278 Papers Availabla!
306-Page Catmlog—HRush §2.00 Ressarch, 11322 ldaha
F206ME, Los Angeles 20025 Toll-Free Hotine: B0OO-351-
0222 (or I10-47T-8226),

FREE VIDEO External BA/BS, MS/MBA, PhO/LAW-Ac-
credited, financial aid. (8COM431-3775. La Salle Unhversity,
w WTTS, Mandevilla, LA TO4T0-4000

EDUCATION IN CRAFTSMANSHIP, Full-time courses
Locksmithing. Pisno Technology, Cabingt & Fumdure hMaking,
Carpantry, Jewebry Making/Repair, Preservabion Campentry,
Violin Making/Restoration, Bookbinding, Some workshops
avadabla. NOARTH BENMET STREET SCHOOL, 28 North
Bennai Street, Box PM, Bosion, MA 02113 (817) 227-0155

ABANDON Davil; Acls 1-3, Rom. 6-12 Tracts. 1708
Fredricksburg Ave., Lakeland, F 33803-2561

PARALEGAL GRADED CURRICULUM. APPROVED

B7T1449, Dept. PM, Dallas, TX 75287

OFF CAMPUS UNIVERSITY DEGREES, Credit For Lile
Experience. Call Columibia Southem Uneversity BOO-877-8449
For Frea Student Catalog

SURVEILLANCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING! Catalogs §5 00. PEF, Box 830024-M,
Morcross, GA 30080 N T

BUGGEDT PHONETAPPED? Free Catalog Countar Sur
caillanca Eguipmant 1alls you 1asy 1-800-T22-5000

EMPLOYMENT INFORMATION

STUDIO JOB D'AECTORY lor Sunny Southem CALIFOR-
HIA Filmmakng Indusiry Expanding Mew Publication Re-
veals Wha Empioys In All Job Classifications. Over 100 Liss
nga Of Studios, Unions, Employers. Send $10.00 To: Ouford,
PO Box 382, Lake Hughes, CA 33532-0382

ADDRESS Envelopes Pari-ime At Home Make Up To
$100 Per Day. For More Informabion Send Name & Address
To: P.O. Box 28310, Mewark, M 07101

ALASKA EMPLOYMENT. Fishing Industry. Earn fo
$6.000+/mo. ! Call (206) 545-4155 Ext. ABD131

DON'T LOSE YOUR JOB! A Gude To Avouding A Lay-O#
$10.00 To: Flgrentin, 138-14 TBth Avenus, Ste. 38F, Flushing
MY 11387

ENGINES, MOTORS
EMNGIMES - Brggs, Hohler, Others - HUGE DISCOUNTS!

Catalog $2.00. Engine Mart, 2642 Newlound, Merritt (sland,
FL 32852,

FINANCIAL

FREE GOVERNMENT GRANTS! Bilions Availabie! Newer
FRepay! Call (24 Hours): 1-(819) 586-3502

VISA/MASTERCARD. Bad, No Cradit, OK. Call Now!
1-407-844.TI06

FREE CASH GRANTS Never Pay Back! Business. Medscal
Debts, Othars. Information SASE: CompuGrant, 5473
N, Unbsarsity Drive, 8202, Lawdednill, FL 33351

MOMNEY Im.l;l_u" Reduce Interest, Cul Payments, Save
Thousands., 1-800-5SAVE-ME-2

NEW Valid Credit File, Fres Info. 24HRS, 213-368-8114

CREDIT CARD USERS: Discover hiw 10 58w yearns in re-
payment & thousands in interest. Raference books used by
professional financial planners now available 1o &l P R Hara-
dine, 620 Park Ave. #1187, Rochester, NY 14807 Brochure
£1.00

WOULD you like o salely sam over 40% yeardy on your
money? §1.00 lor information. ‘Waesiam, 4195 Chino Hills
. Box 107, Ching Hills, CA 81708,

H

GO-HARTS, MOTORCYCLES

GO-KARTS, Minibikes & ATV's. Assembled, Kits, Pars,
Engmnes. Discount Prices, Large Selection. 88 Page Catalog
$3.00. 218-35T-5560, Kart World, Dept. C._, 1488 Mentor Ave ,
Painesville, Ohio 44077

GOVERNMENT LANDS
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GOVERNMENT SURPLUS

GOVERNMENT AUCTIONS - Your Areal Cars, trucks,
computers, more! Must selll Call Now: 1-B00-801-2212
exSPTO30

HEALTH & NUTRITION

HEARING AIDS: So tiny yat so powsiul, NEW FREE CAT-
ALDG. All styles avadable al savings of 1/2 or more. POWER

| HEAFH_I_HJ.PO Box 31, Alping, NY 14805, 1-BO0-260-4134

HEARING AIDS - GUARANTEED LOWEST PRICES!

FREE Hearing Aid Catalog. All Models. Hupe savings!
salesman will call Rhodes, Dept 31J, Brookporl. IL 62910,
1-B00-458-3100

HELF WANTED

ASSEMBLE Easy Products Al Homa! Top Pay! Guaran-
toad! 1-B00-377-6000 Ex. 703D

EASY WORK! EXCELLENT PAY! ASSEMBLE PROD-
UCTS AT HOME. TOLL FREE 1-qlnqmauggm.m

HOME TYPISTS. PC users nosded $45 000 ncoms po-
teribial, Caf 1-805-062-B000 Ext. B-20024.

£320.84 Weokly Assembling Our Products Al Home. Tall
Free 1-800-460-WABC Ext 1292

580,000 From One Acre Grow GINSENG. Lee's, Box
GEZTE-PMID, New Augusta, Indiana 46268

HOEEBIES & COLLECTIONS

HUGE DEMAND Gat Pasd 55 lov Your Photographs. How
To Prepare And Subrril Lows, Fighis, Siock Agencies And
Morad $8.00, Mictand Mad Onder, Dopt 12 Box 12668 Wallor
MM 5GBS,

PINBALL MACHINES! - Books, Parts, Calalog 52 00
Hiﬁcu. 5290 Pat Sprngs tEJl_.l[\_gll:ln ElC FO073-9252

BASEBALL CARDS! “Mint-Conditionsd,” “Cut-al-Print
Colleciibles! 500525 .00, 1000/545 00. 20000865 00
O'Hara's, Dept. PM1085, 571 Chastnut, Oranga, NJ 07050
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HOUSE PFLANS

CONCRETE MONOLITHIC DOMES: 400%« Stronge:
Fire. Tomado, Esmhquaks Prool TO% Energy Savings. Hous-

%
g
:
|

HOVERCRAFT

HOVERCRAFT Plans, Mids. informaton $8. 00 (Retund-
abie). SevTec, Box 548, Monma, WA SBIT2

HOVERCRAFT Parta. Catalog 55.00. GPL, 1220 Tangsio
#A13. Doy, FL 33444-1358

HYMPNOTISM

Issuss). USAL 5§ Colomba Drive. Sie. 1614, Miagara Falls,
NY 14305-1278

INVENTIONS WANTED

INVENTIONS DEVELOPED & MARKETED - FREE -

DEAL DIRECTLY WITH REGISTERED PATENT AGENT
and gualilied U.S Patant OMice Examiner DON'T BE
FOOLED BY PHONIES. Free paten| informabon - “Fahent
Dovalop, Marot, Your Imention”™ Fichand L Miler, 12 Park-
side Ovive, Suite-8, D Hills. NY 11748-2870, (516) 400
4343

PATENT IT ECONOMICALLY! Freo details Licensed
since 1958, Raner Associales. 2008 Fondulac, Richmond, VA
23239

SELL®™ YOUR IDEA_.._ Fres mio on Paients, Licens-
ing. Markating. basad on 25 yrs Exp. Harshaw Feaaarnch 800-
A51-134

INVENTION PATENT DEVELOPMENT MARKETING.
FREE PROTECTION CERTIFICATES. U 5. Patent Office Ex-
York, NY 10278

FREE haip for inveniors’ No charge for protection iorms
and imtroduction kit Afsaied inventorns Foundabon, 1-800-
535 SRAG

PATENT YOUR OWN INVENTION. Comprahengive in-
siructions and loma $15.00 o free deisils Richard Poole,
350 Poole Drive, Fose Bud, Afansas T2137

DOUBLE your mvertion's valus AND sscure strongest pos-
sible patent protection. Free information Packet Money-Back
Guamnisel 32 engineering exparence. Michasl Fitz-
pairick. USPTO Registration #39.180, Call 1-800-4-RE-
SULTS

PROTECT & Marke! Your Imeention Gmﬂlﬂ;l!m
Comprehensie Video Gude 5§20 00 ppd 1-800-T10-6273

INVENTION Halp Fern Sasking Ideas To Markei No Fee
For Approred |deas Lint Sokd B00-564-2004

INVENTORS: If you have an invention for sale or icense,
eall for fres booklel explaining how wa can halp you
1-800-537-1133. Kessler Sales Corp., C-5-IW-5, Fremont,
iy 43420

LOANS BY MAIL

IMMEDIATE CABH LOANS| Bormow §1,000-875 000 Fe-
gardiess of credii or income-Mo Coflsieral Raguired. BAME
DAY PROCESSING. Cad Toll Free 1{B00-452-3889,

SIGNATURE Loans Mus! Have Checking Account and
Staady Job. 1-800-445-0880.

BOAROW $500-5 100,000, 8% Eligibla Chemighl Service:
{910) ITe-g162.

CASH HOTLINE 5500 TO 35000 IF EMPLOYED. (112)
3295188 (24HAS).

FEDERAL LOANS for small business now available
1-800-TTT £342 for rea delads

BORROW S100-8100,0000 Mo Colaiersl Personal Debt
Consolidaton. Business, Aessdental - 1-B00-444-8509

INERY, TOOLS & SUPPLIES

HOBABYISTS improve your LATHE with e ultimate 1o0l-
post sysiem: KAF, Bax TA3C, St Joseph, MI 49085, 616429
7050

FOUNDAY SETS Suppiies, Brochume 51.00 Prod-
ucts, B53IST Amencan Cansl Rd. Niland, CA 82257, (618)
3544265

LATHES - INDUSTRIALMHOBEY FROM S410.00. MET-
ALS, SUPPLIES, CATALOG §1.00. CAMPBELL TOOLS
CO., 2100-0 SELMA RD,, SPRINGFIELD, OH 45505, 1-513-
123-8582

47 METAL Cumting Latha 5132 40 Taig, 1241 Nightngale,
Chantiar, A7 BE240

INVENTORS! Can you paten! and profit from your idan?
Call Armiiscan iratitute lof Reassrch And Development for
frea inlormation. Full rengs of palenting and marketing ser-
vices 1-B00-582-24T3

ACCUSEARCH in Thorough, Prome, Inexpen-
siva Patent Searchas. 1-B00-000-5408

INVENTIONS. Now products. Wa subed ba industry. Patent
serdces | -BO0-288-1DEA

INVENT SOMETHING? ESI Inc links unconnected indi-

widuals with decision-makers. Free brochure supplied
1-B00-547-TBAS

REGISTERED PATENT ATTORNEY. D A Keftesiings
Froa Infommation. 1-800-086-T5TT

SELF-PATENT INFORMATION KIT, C-ﬂrnp-lolq AT
instructions, Forme. How B0 apply, eic,, §34 08 1.800-753

445

PROTECTIONMARKETING MOMPROFIT OR.

G T A TN | | -B B AT 2,
INVEMTORS Don't Be Fooled - Caill Owr Ireesioes Club

1-B00-466- 1790 )
INYENTORS: Experenced patent afiarmey & Waskurgion

DT Fres miormation packags BO0-BTH-BET0. J P sty

FHEE IWVENTION PACKAGE Dusvetn & Assocrivss oy
cumioenim] Devekcgrrnint, Palimmng, and Losnoing. Prosen
PRy | -S00-E77-6383,

PATENTIain INCORPORATED DOES IT ALL; SEARCH-
ES. PROCURES UTILITY PATENTS MARKETE AND LI
CEMNSES IMVENTIONS FOR A PERCENTAGE 1-B00-281

rAaT

PLPULAR MECHANICS

MYFORD Lathes. Super Ouality From England. Fres Cats-
log Blus Ridge, Box 538-V, Husricane, WV 23528-0538
(04 562-3538

MACHINE BHOP VIDEDS—MiN, Latha, inspaction-513 B8
Each/$89 95 Per Sei. Masier Machines! Videss, PO Box
4579, Akron, Ohilo 44310

MAGIC TRICKS, JOKES,
VENTRILOGQLISM

PROFESSIONAL MAGIC! Huge Catalog, over 1.000
Tricks and Books 56 00 Hank Lee's Magic Factory. Dept
PuA. 127 South Streel, Boston, Masaschussiis 02111

VENTRILOGUIST Supplies instruction. Information FAEE!
Dumemy Catnlog 52 00 Mahsi, Box 420-PM, Liffielon. Col-
oraco BOTE0

FREE! World's Leading Movelly Catalog. 1600 Jokes,
Tricks, Science, Sports, Hoblwes Johnson-Smith. F-O1
Brademon, FL 34306-5500,

MAILORDER OPPORTUNITIES

MAILORDER opporunity. profable busmess seling micr-
mation Everything you need 52000 Faul Buchanan, 308
Wondiand Trail, Sanford, NC 27330

MAILOADER Milcnasrs Reveals Monsymakesg Secrets
Frea, ancsling cassofie Ml Powers. 12015 Sharman Road |

| No. Hollywood, Calllornia 81808

" FREE S00#5 . Dutstandng Opportunty. Linlimebed income - |
Fema méormanon Call (914) 573-2067

MISCELLANEDUS

FREE DEGREES! COUNSELING, SPIRITUAL, HYP-
NOTHERAPY! MINISTERIAL LICENSE! PULC . Bes

REPLICA Swes Waiches Gokipiated’ Lowests! Warranty'
[Dd) 6A2-DEOD. FX (404) 682-17710

MODELS & SUPPLIES

BALSA and Tasue Model Aiplanes Large Selecton. Cal
slog §1.00. Mode! Man. Box 510652, 51 Lows, MO 63151

MONEYMAKING OPPORTUNITIES

CRAPS SYSTEM. Wins consistently GUARANTEED!
Free racorded inlormaon: 1-B00-217-TT11

MAKE MOMEY—Heip Us Locate Abandoned Railrosd
Tracks. Spurs Or Asiyards We'l Pay You 52000 o 53000
Finder Fea Par Mils Of Track We Purchase. Giobal Materiss
BOO-4T1-03T1

T e a7

CLOCK REPAIR Homs CASBH Income! Sehool of Clock
Faspair. 8313 Come About Way, Awendaw, SC 20429

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDION Top Brands, Cordovex. Buy Direct Tremen-
dous Discounts. Trades accepted. Free brochure PM, Accos-
dion-0-Fama, inc . 307 Tth Ave.. New York, NY 10001
Phore 21 2-6T5-0086

ACCORDIONS, CONCERTINAS, Button Boxes, naw,

s, repairs, irndes, cradil cards. Castgions, Box 405, Wer
ran, M| 48090 Catsiogs B00-125- 1812
NEW TECHNOLOGIES

VAPDA ingecton Systems increase fusl efficiency 400

188185, Carsbad, CA §2008.
FREE PRIVACY CATALOG. Cash income

SMOKEFREE Conquared tuccesstully, haaftrry, nsncs
W, 3500 JEP PO Box 28035 Moncion, NB. Cansds E1C
BT
TACHIEVE! Retain ERECTION, Froe info 1971 Lutnsden

OF INTEREST TO MEN

RECEDING HAIRLINE STARTING TO WORRY YOU?
Siop har ioss and wabch A o back. Mo medcal procsdures
of chemicals 100% MONEY BACK GUARANTEE. Sena mt
for §27 S0 40 Hasrling Remedy, P O Bow 42768, Tucson AL
A5733

VITAMING FOR SMOKERS scientifically lormulsies’
Imrnipee-bocating natural herbs. pobent vitming and minersl
vigorousky combat harards ol amolkng Free delaids! Wrase
Layorhouse, 148 Wast BTTh Streel. Depl 14-A, New Yo
Mew Yok 10023




PERSOMAL

FRIENDLY Psychic Talks Personally To You Leam The
Secrets Of Your Life. Have Your Destiny Flevealsd. 1-800-
ATE-TTO0 Ext 451 18+ §2.90Min

" COLLEGE DEGREES, High School Diplomas. Authentic

ooking. Free Catalog. Dept Ph-184, National Certificats, 126
131 Si. Brooktyn, NY 11215, (718) T66-6803 (24 Hours). FAX

PHOTOS & SUPPLIES

Walngion Ad., l;-h.-m' Lo

PLANS, BLUEPRINTS, PROJECTS

POP GUNS, Unigus designs. Build los fun, profit. Plans
§10.00. Mark Morehart, 1101 East Cypress, Lompoc, CA

:

PLANS lor Shop Equiprmant, Tools, Home and Gamen Pro-
sects Grean-Houses, Alternative Enargy, Trailers. Send
SASE For Frea Description List. TDS. P.O. Box 738, Sparks,
NV 85432

PLASTICS

%‘

B
:
:
2
:

RUBBER, plasbc compounds, ues, sources. Free
inforrmation. Casteralt, Box 17000 (A10), Memphis, TN
Wmiaz

ng, embedding. coabtng, fibarglassing, repairing and rapro-
Aong with our Mokd Supples. Catalog 53.00 refund-
sl CASTOLITE 95M/PM, 4915 Dean, Woodstock, IL

PRINTING PRESSES, RUBBER STAMP
OUTFITS

Ii

PRINTING Presses Type Supplies. Lis! 51,00, Tumbaugh
Supply. Mechanicsburg, PA 17055,

REAL ESTATE

BARGAIN HOMES-Foreciosed, HUD, VA, SAL Ballout
propadties. Low down. Fantastic savings/ Call 1-805-862-8000
E_de Hior lisd.

LET Thie gowemiment pay lor your néw o 8xiSBng homme. Owie
100 defferent programs available. Free recorded message: (T0T)
HE-3210. (BKZ3)

HOME BUYERS GUIDE, save money, be propared. Nego-
tating, Prepaying. Grants, Foreclosure’s, what the agent

Goesnl tell you. $9.85. GRAF, Box 7573, Princeton, NJ DB543-
b 1 |

“CALIFORNIA. Lots. Acreages. 540.00 Down. $40.00
Monthly. Box 35281, Los Angedes 90035,

_muumw-mmmmmm

SATELLITE - TV

SERIOUS BUYERS: LOWEST PRICES AMYWHERE.

FREE Catalog - Lowest prices world wide. SKYVISION,
1022 Frontier, Fergus Falls, MN 58537, 1-800-334-8455,

45 DIFFERENT US AIRMAILS. Used £2.00. Mint $15.00.
EBERLING, Box 2218, Meptuns City, MJ 07754,

FREE Wondwide Packel Penny Approvals Froshbch, Box
177TDA, Pine Fiver, W1 545085

300 Breathtaking Stamps. §1.00. Plus tantastic approvals!!
MeoTrends, MJGS5, Box B82F, Toronbo, Cannda Md'YZNS,

WORLDWIDE Philstelic Agancy Directory $12.95. Saggal,
Bax 150793, Brooklyn, NY 11215-0783.

10 OLD Mint L1.5. Commemorives. 25¢ Approvals, Giob-
al, Box 7429-P17T, Ofyrnpéa, WA BRS0T.

TELEPHONE & SERVICE

F

aatadsdamt. |
TELEMARKETING & Voscamad Machines New & Lissad
From $395 00. 703-768-8443

TOBACCO

LY PAYMENTE. INFORMATION FREE. EST 1887. CALL
1-800-228-5600 OR WRITE AMERICAN SCHOOLE, DEPT.

SCIENCE & CHEMISTRY

‘EXPERIMENTER' LABORATORY CHEMICALS GLASS-
WARE. Catalogue 52.00, Established 1853, HAGENOW
LABORATORIES, 1302 Washingion. MANITOWOC, WS-
COMSIN 54220,

LABORATORY SUPPLIES: Catalog $2.00. Chamiabiach,

?
i
_5
;
§

SELF IMPROVEMENT

FREE, Interesting, IBustralad, Self improvement Catalog
Write: Thaodore Daves, 6125-8 Mame Court. Cirus Heights,
CA 5821

S5OLAR & ALTERNATE ENERGY

:
:
;
¢
i
§
ﬁ

$280 «+ $35.00 5. Special $250 + $35.00 S™H in Continenial
USA Visa, Master Card, Amarican Express. Call E.8.5.
1-B00-934-3848,

NEW! BUILD AMATING LIQUID PISTON ENGINE from

NEW FREE ENERGY! Fuel-iess 350hp Engines. Creative
Science. Box BOO1, New Albany, IN 47150

n 15 days. No agent neaded. Works anywhaera, P
Guararesd® Frea report. 1-503-081-4421

RECIPES, COOKING, ETC.

THE Owiginal Sicilian Spaghetti Sauce. Send §2.85 To:
ARZ, Box 123, Drums, PA 18222

MOUTH-WATERING AUSTRIAN POTATO SALAD Rec- |

pe §4.00 SASE. Bob Davenport, Box 5666, Glen Allan, VA

:

EASY |ndian Recipss: Chicken-Tikka, Seakh-Keabobs,
Biryani. 53 DOVSASE, Nooruddin, 11218 Liberty Avenus, 110,
Fachmaond Hill, NY 11418,

MAKE Sof Drinks For Pennies! Send §1.00 (Mo Stamps)
For List Of Equipment & Supplies To: JAJ Ballasi Co.. P.O
Box 14751, Long Beach, CA BOE14

REMAILING SERVICE

CONFIDENTIAL Aodress. Forwandng Worldwide. Vose-
mail. Maiipoat, 2421M Pratt, Chicago. 80645 (312) T64-0100
BOO) B90-3190

FREE! REMAILERS LIST. AGENTS NEEDED. PS5, Boa
20856, San Anonio, TX TB229

REPAIRS & SERVICES

626, VISAMC

RE-UPHOLSTERING VIDED TAPES

£
:
{
:

SIM, Mayo, MD 21106, (410) B58-4225

EMERGY, linancial independance solar Systems,
Send S AS.E Gimi Group, P.O. Box 288, Mooers, NY
12958,

NATURAL SOLAR FOOD DEHYDRATORS Size 22° = 21°
Ragularly $115 + $14.00 SH. Special $88.00 + $14.00 S,

FUTURE FUEL - NOW. Build ESKOTA Hydrogen Feac-
tors. 2 O Plan - $18.50, Kit - $225; 5 Gal. Plan - £37.50, K& -

SPECIAL SERVICES

INFORMATION. On anything Ferguson Ressarch Specsal
mis, B0-15 Woodside, Woodside, New Yok 11377

LIFETIME REMINDER SERVICE — Marvar fonps! an impor-
tant date again; annpsarsanes, birthdays, any important date,
Lietirme membership ondy $7 « £2 85 S - Reguiary $39.00
plus fres book “1001 Things Free™ Sand M.O. 1o Evans Fanos
Bax 1858 NY_ NY 10156-18508. 30 day monay back guarantes
loss SH

STAMP COLLECTING

DISCOUNT Stamps. Packets, Free List iva, Box 197-C,

| Harford, CA 93232
1-800-NEW-FOAM Repair Speakes Foam Rot 1-B00-639-

FREE sample plus catalog Jeferies. 3480 Middiebell,
‘Waest Bloomiiasd, M| 48323

OLD U 5. siamps on approval. Sherman, Box 15355E,
Phiadelphia, PA 19111

500 Differant Worldwide Stamps. $1.00. NO APPROVALS
Gibson, Box 471, Williamsiown, b 08004

CIGARS. Tobacco, Pipes, Chew. Free Catalog. Ere To-
bacco Co., 1826 Euclid, Clevedand, Ohio 44115,

SNUFF LOVERS... 52, £3. X per can? Fight back! Make
your own. Full Flavor, Full Satisiaction. Send Twebvs Bucks
Te: DP.P., P.O. Box 4113, Shalimar, FL Z25T8-4113.

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guaraniesd. Catalog §2 00 (Refundable). Camelot, Depl.
44, Box 65, Bratol, Wisconsin 53104,

TREASURE FINDERS

BURIED TREASURE—Sensitrvs eguipment allows local-

TV, VIDEOS & VIDEOQ EQUIPMENT

E OF CERTAIN |

Theaters. AVAT Videocassatie, Free Info, Sabsfaction Guar-
ardead 1-B00-835-0110

WANTED MISCELLANEOUS

BUYING Tungsten Carbide, Moly, Tantalum, Gold, Sikver,
Platinam 1-800-221-6914

WEARING APPAREL

ONE BAD BEAR. Big Men's Fun Casual Ciothing, sires
2-100, siso 8-NL. Frea Color Catakog, 1-B00-T76- 1048,

WINEMAKING, BEERMAKING, ETC.

BEEAMAKING-Winemakers Frea Calalog Fast Service,
Fres Recipes Cellar-M, Box 33525 Searis, WA 88133
BO0-343-1871. E-mai: homebrew & aa.net.

DONT BUY BEER! Make it yourself. Batier Quality, Lower
Cosi. FREE Dwtails. 1-800-481-1348

FREE BEERMAKING BOOK Catalog. Fines: Equipment,
Ingredients. Fast Service’ 1-800-B52-3545,

BEGINNERS SPECIAL. Fres Catalog and GREAT
PRICES. Call U-BREW 1-800-845-4441, North Myrtie Beach,
SC 29582

WINEMAKERS - BEERMAKERS. Free Bustrated Catalog
(B00) B41-Ta0d - Hraus, Box TESO-L, Indepandancs, Messoun
B4054

GOURMET Kits. Free Catalog. 7710 81 Avenus, Vero
Bamch, Florida 32067, 1-B00-TA0-5U0S

HOMEMADE Baar — 13 old country riscipss plus one sasy
o make. Send $10.00 LSASE Homebrew, Box B35, Beau-
maont, TX 77T

WOOD, WOODWORKING

HOAH'S ARK Wooden Toy With 38 Animads Fun And
Eany To Maksl For Pisna, Send 38,95 o ©E Wiard, w20
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Coming Up In
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The Navy SEALS is one of the most elite and
effective commando-type special operations
units in the world. Our cover story gives you
a rare up-close look at these special men and
the extra-special equipment they use.

Annual Woodworking Guide

This year’s special section shows you, step
by step, how to craft an heirloom-quality
bathroom vanity, country cupboard and
coffee table—using off-the-shelf home-
center lumber and moldings.

Picture Perfect

Check out the new high-quality digital TV
sets, which give you more control over fine-
turung WE Il shnw you h—:::w they work.

POFLULAR MEUCHANNI™S ([23% g4 e pubilssbied memthls by |
BT O Bk ot i i ia -

- vars i miel adl e ooen 1#
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T 1 i Ak : v il

The New per

The slap of the daily paper hitting your porch
is being replaced with the click of a mouse, as
many newspapers are now delivered electron-
ically. Here’s how the news is going online
and what you get when you subscribe.

Flat Out On The Divide

We conquer the new 400-mile Continental
Divide Snowmobile Trail in a unique 3-day
adventure on an Arctic Cat. Experience the
thrill of speeds over 85 mph and altitudes up
to 10,000 ft. through magnificent scenery.

Minivan Melee

Chrysler’s benchmark minivan has just been
replaced with an all-new model. But does the
new minivan still outdistance the competition?
Th.ar. s what our 7-way shootout will determine.

i mih Avensie, Svew Ut S0 NN, L5 A Subsoriplion prcoes. United States and
comid class postage paid 81 New York, NY. and additioral affices. Cansds Post [n -l
LR Rt S, petarme b Canamdian Threct Mailing Sya L, %0 Mepeer 51, Windsor, Ongass
The Howrst Corpeosration. All Aghts reseresd Printed in U S A POSTMASTER: Send seicdress
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SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease

4§

Emphysema, And May Complicate Pregnancy i i
- 100 1B'mg “tar’ 12 mg nicoting av percatertiayEIE m
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Now You Won't Have To
Sit S0 Glose To The Screen.

Chevy 3-8erles. /fang on to your popcorn. Now you can watch your
|

Jfavorite action and adventure show without getting a cramp in

your leg or a crick in your neck. The roomy new Chevy 5-Series

is here. Designed from the inside out, the S-Series Extended-Cab

gives you an extra notch of seat travel for more leg room than almost any full-size extended-cab

pickup made. How’s that for good measure? And the S-Series is exceptionally quiet. Foam

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

For a free product brochure cali | -800 @50-2438.
Tt Cherobet Emblem and 510 are registered trademarks and Chevy i 2 trademark of the GM Corp, D14 GM f'm'p All Rights Reserved, Buckle up, America!



