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Whether you're buying or selling, or bath.

Peace of Mind. It comes with every piece of the Rock:

ThePrudential @)

€73 Ty Pt i o Doty (BT Lo Compery raimperciensy Dwne and Dperse



APRIL 1994
VOLUME 171
NO.4

Twenty brand-new models—domestic and
imported—that you haven't seen befaore.

64 Project Workahaulic: Part 2
Our Buick Roadmaster Estate Wagon is now a
fire-breathing Gran Sport.

68 Traction Masters
Mew tires from Goodyear and Michelin push the
technology envelope,

97 Car Care
® Car Clinic: Car Care QKA.
# Maintenance Basics: Alming headlights.
® Saturday Mechanic: Replacing front struts,
® New Products: Improve your car.

114 Detroit Spy Report The 1997 4-door full-size
Chevy Blazer, Ford's coming F-Series pickup, the "95
Chevy Cavalier and Lincoln Continental, and mare,

118 Import Spy Report A new entry-level Audi,
Nissan's coming Maxima, Mercedes 5-Class on a
diet and the world's fastest convertible.

128 Danger Under The Hood Can your
dir-conditioning system kill you?

132 Taking A Stand On Clunker Bills Existing and
pending legisiation may kill off the old-car hobby.

50 Letter To A Beeper
Mewest satellite paging systems let you send ar
receive long messages.
AVIATION 4 S e
122 Power Sailing Experiencing the fur—and silence—
of unpowered flight.
DESIGN & ENGINEERING AWARDS '95
54 Call For Nominations
Your chance to participate in our awards process.

POPULAR MECHANICS ® AFRIL 1994

69 SPECIAL SECTION: Customize Your Home

Six projects to make your home look better, work
more efficiently and make you feel more secure,

BOATING

59 Get Your Boat Ready For Spring Before you
hit the water, give your boat a wake-up call.

as ready for spring as your boat.
SCIENCE/TECHNOLOGY
15 Tech Update
® A radical wide-body airliner.
® Tracking gunfire on city streets.
® The Army's missile shootout, and more.
42 Wildest Thrill Ride Yet
Using technology to make you scream.
56 COVER STORY: Alaska-Russia Bridge
The link across the Bering Strait would be the
longest span on Earth.
110 Fusion In A Bottle After several false starts and
a couple of frauds, it may finally be for real.
ELECTRONICS

39 The Magic Box Communicate anytime,
anywhere with this wireless wonder.
62 Best Of The COMDEX Show Nine great
gadgets you'll definitely want to play with.
116 Belicore's Highway
A tour of the "Bell Labs’ for the Baby Bells.
126 Ham Radio For Astronauts
This one lets you talk to space.
130 A New Computer Testing Compag's Presario 425.
DEPARTMENTS
4 Editor's Notes
6 Time Machine

11 _Letters
152 Coming Next Month

PM cover illustration by Alan Gutierrez 3

Downloaded and transformed by the Michael, UB3ABZ



EDITOR'S
NOTES

® Enormous doings recently at Henry Ford Museum in Dearborn, Michigan,
as we held our annual gala, the POPULAR MECHANICS Design & Engineering
Awards banquet. Condolences to our friends at Woods Hole Oceanographie In-
stitute who were snowed in and couldn’t make it to Detroit. Everyone else was
there, though, and what a great evening it was. But that was then, and now it's
time to start the nominating process for our 1995 awards. The details are on
page 54. [ invite you to participate this year with a nomination. . . . If you're
like me, your thoughts turn to home around this time each year. Good time to
check out the old homestead and see how it fared through the winter. It's also a
good time to add those little customizing touches you've been thinking about—
some new shrubs, a little more lighting in the kitchen, that extra deadbolt on
the garage back door. All this and more is in this year's Home Improvement
Guide, which begins on page 69. Home
Improvement Editor Steve Willson
chose six projects that will make any
home a nicer place to live and that just
about everyone can complete. ... It's
not a new idea. In fact, it has been
kicking around since the Eskimos first
made the trip across the Bering Strait.
But now with the end of the Cold War
and with relations with Russia never
better, the dream of a bridge between
Alaska and Russia is closer to reality
than it ever was. Several private archi-
tectural and engineering firms are
seriously investigating the possibilities
as we speak. It would be a stupendous
engineering feat accomplished in the
harshest of surroundin robably the last great engineering challenge here
on Earth. But with the unbelievable natural resources on both sides of the
strait, the bridge might be just the ticket to jump-start the Russian capitalist
economy. For more on how it eould be done, turn to our cover story on page 56,
+«« The telecommunications revolution continues this month with “The
Magic Box" (page 39). This aptly named appliance will probably be obsolete in
about 10 minutes. But right now, it's still pretty amazing to us. Literally, it can
put vou in touch with the world, and maybe even other worlds, electronically,
on paper or in several other mediums. But stay tuned. This is just the begin-
ning of the revolution that will change the way we all live. . . . Back on Earth,
come along for a ride on the scariest roller coaster yet. It's Batman—The Ride
(page 42), and guess what? There's no floor. You just hang there in your chair
for the whole ride. The whole ride? Uh huh. Even the upside-down part? Yup.

No way. Way. Till next time,

Joe Oldham

Francols Castaing [left], vice president of
engineering for Chrysler Corp., and Robert
A, Lutz [right), president of Chrysler, accept
the PM Design & Engineering Award for
the Dodge Ram pickup.
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With its carefully crafted body and durable washerless cartridge. a Moen faucet is designed to provide
reliable performance vear after vear. That's why we back it with a lifetime limited warranty against leaks

and drips. No wonder, generation after generation, so many new homes are built with Moen faucets
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1-800-553-6636
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90 YEARS AGO: APRIL 1904

Water Bomb

Popular Mechanics

The Torpeda ~War's Deadiiest Weapon

havoe on even the sturdiest
battleships. Combat’s cost-
liest projectile, the torpedo
combined the precision of a
Swiss watch with the force
brought by 220 pounds of
guncotton. Navies were ex-
perimenting with steel nets
to snare these fish before
they hit home. Meanwhile,
the submarine was proving
an effective, stealthy plat-

Torpedoes were the cruize [
missiles of the Russo- [§°
Japanese War, wreaking [J5g

Cireunit judges once rode
from town to town, admin-
istering justice on the

towns over the location of
the county courthouse,
there was but one solution:
The building was foreed to

form from which to launch | move. But to settle a bitter  ride the rails from one town
the “cigars." feud between two Nebraska to the next.

60 YEARS AGO: APRIL 1934
Littie Fleet Sky Liner was taking shape on draw-

Sealed-down ships were
cruising up and down Ger-
many's rivers, bringing the
lore of the zea to Eﬂﬁ]uh-
bhers. One of note was the
oceanliner Bremen, which

ft. in length. Inside lay
sleeping berths for six and
a galley. The armada also

Hindenburg. Fashioned
from sheetmetal, the model
fleet was the brainchild of
a former U-boat seaman,
buoyed financially by Ger-
man industrialists.

30 YEARS AGO: APRIL 1964

At the same time, the ulti-
mate transatlantic vehicle

in model form stretched 47 i

included the battle cruiser §

ing boards in England—a
stupendous catamaran fly-
ing boat for 1500 passen-
gers. Each wing, with six
engines, would accommo-
date kitehens, lounges and
dining rooms. An elevator
would connect the wings
with the hull fuselages,
which would carry cargo
and fuel. At the rear: a cat-
apult for launching an aux-
iliary airplane. No need for
gleeping berths—the vehi-
cle would have flown from
New York to Southampton
in less than 15 hours.

Home Remedies

To snap your house out of
the winter doldrums, we of-
fered a bouquet of spring
projects. Slate, always a
fixer-upper favorite, was a
recurring theme this year,
A slate entry floor kept
spring’s mud off the living-
room carpet, while a slate-
tiled patio stretched a porch
into a party space. Else-
where, spacesaving proj-
ects made bunk rooms out
of the dead area beneath a
slanting roof, and tucked
hobby tables and sewing
areas into recessed walls.

PLYMOUTH, CHEYY DWNERS REFORTS

Rocket Wrench

Meanwhile, NASA was
grappling with zero-gravity
home improvement. Nor-
mal power tools flipped
astronauts with
reactive torque.
Trust Black &
Decker to come
up with a fix,
however. Work-
ing with the
Martin Co., B&D
engineers de-
signed a tool that
isolated the rota-
tion of the motor
but still trans-

ferred power to the output
shaft. NASA loved the
tool's mechanism—after all,
it was a planetary-gear
assembly.

POPULAR MECHANICS = APRIL | 994



To treat symptomatic benign enlarged prostate:
Only one medicine can shrink the prostate.

PROSCAR.

(FINASTERIDE)

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

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

How PROSCAR can shrink an

enlarged prostate.
As a man ages, a key hormone can
help cause the prostate to grow.
PROSCAR actually blocks the pro-
duction of this hormone, so it helps
shrink the prostate to a smaller
gize in many men. As a result,
some men treated with PROSCAR
experience an increased urinary
flow and an improvement in uri-
nary symptoms,

Why vou should
see your doctor soon.

Your doctor has several options for
the treatment of symptomatic
BPH: watchful waiting (monitor-

PnnErrATEI'\_
= :|-_-:.‘::_'_ ‘\._'

URETHRA (|
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The promtete surynencls part of the wrethin, the fube that
carrien ierine o the hladder. As the prosinte enlarges
i cooty e the weelfvrn and coicse wetnoey problein,

21094, Merck & Co., Inc.

ing the condition with regular
checkups), medication, or surgery.
It's important to see your doctor
because the problem doesn’t usual-
ly get better by itself In many
cases, the prostate continues to
enlarge and the symptoms may
get worse. So if your urinary
symptoms are bothering you, have
your family doctor or a urologist
assess your condition and ask if
PROSCAR is an appropriate treat-
ment for you.

It is also important to have regu-
lar checkups. While benign
prostate enlargement is not cancer
and does not lead to cancer. the
fwo conditions can exist at the
same fime.

Please see patient information on the following page.

Remember, only a doctor can eval-
uate your symptoms and their pos-
sible causes. So, if your urinary
symptoms are bothering you, don't
wait any longer. You may find that
vour enlarged prostate can be
made into a smaller problem.

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

TABLETS
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PATIENT MHDN ABOUT
PROSCAR" (
Generic name: I'ml.luruie (fin-AS-tur-eyed)

PROSCAR is for the treatment of

m and for use by men only.

Your docto ibe PROSCAR if

Rt A tion sang ot
hyperplasia or BFH.

only in men.

IPIﬂu I'Hd this information, as well ult.hg

before }'uu nﬂ‘.nl'l. FE%R.

read the leaflet ﬁch time you reueﬁmr

rescription, n an
51 Runn::z'her this leaflet

take of careful discussions mth

your You and your doctor should

discuss Pﬁﬂﬁ-ﬂﬁﬂ

vour medieation and at

What is BPH?

BFH ia an o nt of the te
nﬁhl;gume prul?np

prostates. Im-md
heluwl]mhlu.ddﬂr .!ulthe R ot

may slowly restrict the
Thumludtuu}mpmmmd:u

«a weak or interrupted urinary stream
hlﬁdh:}ammpfmu gkt el

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

+a need to urinate often, especially at night

«a feeling that you must urinate right away,

Treatment options for BPH

Theﬁf:? three main treatment options

benign
This oceurs

* of monitoring or “Watchfful
Wi . If & man has an enlarged
ptmutuglmdandmwmpmmuut if his

mpﬂhmdu not bother him, he and his

r may decide on a program of monitor-
ing which would include regular checkups,
instead of medication or surgery,

s Medication. Your doctor may m&&

PROSCAR for BPH. See “What

does” below,
» . Some patients may need
dt:ﬂrplﬁ.r. our :Iuc;ﬁr can describe aeveral
ifferent prucedum for BPH.
‘Which ure is best d on your
symptoms and medical co G
What PROSCAR does

PROSCAR lowers levels of a key hormone
mlled DHT {dLi'P'dmmmﬂemﬂ} which is

D leads Lo the enlarged
Lrndate in men. This can lead
improvement in urine flow and
ptoms over the next several months.
owever, since each case of BPH is difTer-
ent, you should know that:

* Even though the prostate shrinks, }rnu
may NOT see an improvement in urine flow
or symptoms,

*¥You may need to take PROSCAR for six (6)
months or more to see whether it helpa you,

= Even theugh you take PROSCAR and it
hel; . It s not known whether
reduces the nead for surgery,

Whlt.ﬁmudmhnwﬂﬂhtnﬁn[

'Ym mmﬁm&mm have

rng'ul.lr Follow your doctor’s advice
about when to these checkupa.

= Ahout side effects. Lm all preseri tmn
drugs, PROSCAR may cause side
Side effects due to P .A.R may m:lude
impotence (or inability to have an erec-
tion) and leas desire for sex. Each of
these side effects occurred in less than 4%
of patients in clinical studies. In some
cases side effects went away while the
patient continued to take P

to h'nl-urfm with normal
sexual function. Rarely, some men have
reported breast and/or

as lip swelling

You should discuss lrhia eflects with your
before taking PROSCAR and an E&'

umemthnﬂyulamhmnglmﬂu ect.
P ﬁmml bed PROSCAR for sym

r has or -
tomatic BFH and not for canmr—huﬂmp
man can have BPH and prostate cancer at
the same f.imu Doctors usually recom-
mend that men be checked for prostate

40 if a family member has prostate
cancer), These | mﬂmnﬁnﬁnhﬂ&
18 (1]

{glatmeht. for prostate cancer.

]‘meduuaihm h

* About
‘l'wnlu:g:r
PEA can alter PSA values. F-ur

more information, talk to your doctor,
+A warning about PROSCAR and
pregnaney.

PROSCAR is for use by MEN only.
PROSCAR is generally well tolerated in men.
However, women who are pragnl.n'l'..

wornen whe eould been ehould
mﬂﬂmuﬁwmpedlent
If the active i ent is absorbed
woman who u“ﬁ"d’m: with a mnhHAhy
it may cause the hll:ymbebornmth
ltmuul’t.hemur Therefore
un_',rwumnn is pregnant or or who could

1. must not come into direct
mntacf. the active ingredient in

T'l.w of the in which a wo
abearh the active RO e
Bexual contact, Your semen nuy i:nntmn

amﬂmwl?tnfﬂmn:h\-rEm t-.

your partner is or

ir mmmm"“’ﬁ‘“
gﬁy %unutupmkm

If your partner

doctor).
Handling broken tablets. Women who

m?mrn.mt or who could become Eu&-

PRDSCAR tahlets are coated to prevent
contact with the active ingredient during
If this 18 bro-

normal coating is
ken. the tablets should not be handled by

WWLMWMM

Ifa m:m-.n whu uglrngnmt comos into

contact with nt in
be consulted.
Remember, thm i only if
the woman ia preg-
nant or could me pregnant.
How to take PROSCAR

Follow doctor’s advice about how to
FRDB(E:H:TYoummmumm ‘%E
maytnhllmt.hnlr: I'Eah ha
mnﬂwmtmﬁmn’mﬁr

Do not share FROSCAR with anyone else; it
wia prescribed only for you.
mf‘m@uﬂnﬂlﬂmuiﬂn
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Passport 4500 SuperWide = Laser
into 4 single integrated product. The
resilt is complete protection (rom every
SuperWide+Laser's superior anti-falsing
chrenitey minimizes Ka falsing while
Best ol atl, this superior perfor-
Mmange Comes in a product amazingly
iy O TR L S—
b : insanly &t work for you
Antermodrife summed it up hest:
the new Passport 4500 SuperWide
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"
Prassport 4500 Super Wide+ Laser:

A500 SuperWide+Laser (0 @ recent
Achi i
Clievernen.
truly f5 i remarkuble detector. It com-
type of radar and laser used oday.
maximizing sensitivity over the entire
easy (0 use. Plug it n, turn it on snd
1

combining superior range
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PASSPORT 4500
comparison test of SuperWide Radar/
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In addition, Passport 4500
bandwidth.
g 5 N S > = e Passport 4500 SuperWide + Laser is
Withowd o dogdi,
st wser-fidendly prban bebavior,

auything less?

Reasons Why Passport 4500

SuperWide+Laser Is So Remarkable

To order, call toll-free:

1 Lomg-range radar and laser profection combined in a single defeclor 1-800- 433 = 34 87

In Canmba call snll-free 1-MM-B0T-5252

2 Tolal proteciion from every by of vadar and laser used fode Passport* 4500 SuperWide $229

i . s shvippbag & amilbing. Ohao residesiis s 6% sale an
3 Imnovative laser technology from the company which introduced i i et G
the first laser detector THADE UP TO ESCORT!
L , . . For @ Hmited time, trade in any radar or laser
4 complete SuperWide Ka profection with no sensitivity loss detector anid et cash back. Call For details
5 Evclusive DPR™ Anfi-Falsing circustry fo minimize falsing ESCORT
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5200 Fiebds-Ertiel Road

. : i
T Unconclitional 30-day money back guaraniee Cincinnati, Ohin 45249

ESCORT

The fanovafive Bdoe™

6 Complete andio and visial aler! system




EvenWhen Its Empty;
Its Loaded.

_ E-Iuimg‘!"!-:.nr Window:

Rear Jump Seats
Power Steering &

Exterior Stripes
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Save Up 'To $850 On Extra \a]ut. & )pnun I uc ]~.ugua
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'Course, when's the last time you saw an empty So with our Xtracab DX you get all the cool
Toyota Truck? Chances are you're gonna find soaff like options you see above at a savings of up to $850. And

a jet ski, a couple of mountain bikes or scuba gear. But  you even get something you won't find as an option

right now, you can get any one of 17 Toyota Truck on any other truck. For the third consecutive year,
maodels fully loaded with something else. Our Special Toyota was ranked by its owners as the #1 Truckline
Extra Value Option Packages. in Customer Satisfaction’” Now that’s sure to take a

load off anyone’s mind. Toyota Trucks. You just gotta

love em.

& TOYOTA Tirucks

I love what you do for me”

Call 1-B00-GOTONOTA if youtd ke 5 Truck boockmre snd the locmion of your nearest dealer: Topota rerminds you i T Lighthy!™ on public and p1'n.:.|.:1u'u] *Vichickes shown with oprional ven windows. Savings
Mﬁmmlmfmmnwwdmrﬂmdlrﬂnﬂdmmmthﬁnﬂdﬂhmul theaker price of option package and customes svangs may vary **199H9E L0 Power and Associaes Light Truck Costomes
Sanplacybon wiith: Peodisct Chuslicy and Dvaler Servicr Sodies™ 1999 snady based on 88 conseme  sesponscs. Tuckde Uip! Do i oz those whao love yow @ 19970 Toyoms Motor Sales, LA In



LETTERS

In The Clouds

Having followed aviation since my
first ride in a Jenny in Fort Worth,
Texas, in 1928 (1 paid $3 for a 10-
minute ride with my frightened moth-

The hiplane on page 28 is a Consoli-
dated NY-Z, not a Continental NY-2
as you indicated. Consolidated of Buf-
falo, New York, was one of the leading
aireraft manufacturers of that time,

er mitting beside me in the front m::k-

pit), I never miss an

article like your exeel- l
lent one commemorat-
ing 80 years of fight. 1
have, however, picked

and the Doolittle “blind"
flight was a milestone in
aviation history.
D.T. CAPASS(O
HADDONFIELD, NJ

many bones with publi-

eations over the item in
the piece on the Dou-
glas DC-3. The fore-
runner of the DC-3 was
designed mainly by
Jack No a8 was
the Douglas Dauntless
SBD dive bomber.
When Donald Douglas

bought out Northro -
the El Segundo, (?allformm plant,
these two designs went with the deal.
As a tool designer for Douglas from
1941-44, 1 worked from engineering
blueprints of the aireraft, most of
which had “Northrop” in the lower
righthand corner. Anyone who takes a
close look at the DC series up to the
DC-6 will notice that these were sim-
ply DC-3s with the dimensions multi-
plied and with the additions of more
engines. Douglas was a master at air-
craft production management. |
worked in four of his WWII plants,
and it was obvious that the Air Foree
preferred that he get contracts be-
cause he could see to their successful
completion. However, he was not as
much a designer as he has been given
credit for. JAMES A. LEE
FROFESSOR EMERITUS
OHIO UNIVERSITY
ATHENS, OH

You didn't mention the SR-T1, a true
aircraft taking off and [a.m:hng under
its own power and capable of sus-
tained flight above 30,000 ft. at Mach
3-plus. The crowning blow, though,
was giving Boeing credit for the F-22.
The F-22 was conceived, designed,
built and flown by Lockheed's famed
Skunk Works, as was the Stealth
Fighter, the F-117.
ON K. BURNS
CHERRY VALLEY, CA

Letters are subject o editing for length, style
and formil,
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Yon failed to give credit
where it was due. The
first nonstop trans-At-
lantic flight was made in
1819 by John Aleock and
Arthur Brown of Britain
in a Vickers. The first jet
airliner service began in
1952 between London
and South Africa in a de
Haviland Comet. Frank Whittle of
Great Britain designed the first jet
airplane engine in 1930, These are
very important firsts that should have
been included in your article.

ARTHUR R. FELCE
MEADOW VISTA, CA

In the segment on the Hed Baron,
Manfred von Richthofen, you state
“the truth of the endeavor was killing,
and none was more accomplished at
it." A WWI pilot who was just as ae-
complished, if not more so, was Hene
Fonek, the ranking ace of the Allies.

certainly may have aided in

Richthofen’s notoriety and fame as

the top ace in WWI, but please re-

member that the Allies had an ace
who was equally impressive,

CHRIS FONCE

CORALVILLE, 1A

The first scheduled airline was not the
“brainchild of Tom Benoist." It was
P.E. Fansler's idea—my father. He is
the reeo d founder. This can be
verified by the Smithsonian Air and
Space Museum. The air transport cu-
rator is Hon Davies, who is the recog-
nized world authority on commercial
aviation. In 1913, my father read an
article about a trip down the Missis-
sippi River in a Benoist flying boat.
He wrote to Benoist about earrying
people in a flying boat and, after two
or three letters, Benoist agreed to
supply a boat if my father did the rest.
Benoist met my father and they solid-
ified this agreement with a hand-
shake. My father thought Tom
Benoist was “the most honest man
he'd ever met,” Benoist went back to
St. Louis to run his company and my
father began the task of o izing an
airline. He managed to raﬁzan thenn?una
ey he needed for the facilities and,
during this time, he communicated
with Benoist and kept him informed.
He had promized his backers that the

(Please turn to page 12)

Statistically, he
had 75 confirmed
and 52 unecon-
firmed victories.
He holds records
for the most num-
ber of planes shot
down in one day
{six), and the
speed of vietories
(three shot down
in 10 seconds).
Also, Fonck was
never shot down.
These records are
well-deserving of
eredit considering
that much of the
air combat in
WWI was behind
German lines. Fly-
ing a red, tri-
winged Fokker

Reader Project Of The Month

| built this trio of porch swings from plans featured in
your July 1983 issue ("Build PM's Qld-Fashioned
Porch Swing,” page 94). One is for a friend, the other
for our cabin and the third for our home. | am now
starting one for my son's new home. My daughter
wants one also. Mass production anyone?

JACK HADLEY
CAREFREE, AZ
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LETTERS (Contirued from page 11)

airline would have its inaugural flight
on Jan. 1, 1914, The rest is history.

J. DAVID FANSLER

OXFORD, CT

In “Birth Of The Jumbo Jet,” the C-
141 had nothing to do whatsoever
with the engineering of the 747 air-
plane. From the very beginning, the
'H'i’ was designed as a passenger air-
EV'h , capable of hauling lots of cargo.
ile the 747 was under construction

at the Boeing Everett Plant, the Unit-
ed States Air Force released the
specs for the C-5A airplane. After
many presentations to the C-5A Se-
leet Committee, the Boeing team of-
fered the cargo version of the 747 to
the USAF team in place of the C-5A. 1
was told, personally, by a member of
the Select Committee that the reason
Boeing lost the C-BA contract was
that it did not offer an airplane meet-
ing the C-5A specs. | retired in 1983
from Boeing after 30 years of service.
I worked as an experimental flight en-
gineer on the 707, 727 and 747 air-
planes. 1 was also qualified as an in-
structor on those airplanes and
simulators. They were 30 years of
sheer pleasure, STAN GILLIAM
PUYALLUP, WA

Igor Sikorsky did indeed make many
significant contributions to the devel-
opment of the modern helicopter
(prineipally the eyelie rotor), but he is
not the inventor of the modern heli-
copter, The first successful helicopter
was Heinrich Focke's Fa-61, devel-
oped in Germany in 1886, German avi-
atrix Hanna Heitsch flew the Fa-61 on
many flights in Germany in the late
1930s. Another German helicopter
that preceded WWII was the Kolibri
or Hummingbird, designed by Anton
Flettner. This machine was in serial
production early in WWIL So you see,
the Germans must be given eredit for
the first modern helicopter.
RICHARD E. IGOL
CWO, 1.5, ARMY RET.
GARDEN RIDGE, TX

Batteries Reborn

After reading your article on
rechargeable batteries, I purchased
the Rayovae Model PS2, which
recharges sizes AAA through D. As
advertised, it has recharged the AA
batteries I purchazed back to 1.5 volts
or better after use. I have noted one
further item of interest, though. 1
used some AA batteries in a motor-
ized toy, The toy was left on for an ex-
tended period of time and drained one
battery down to 25 volts. The other
had actually reversed polarity and
was reading a negative .25 volts. The
Power Station would not activate on

these batteries since their charge was
lezs than 1.0, or whatever its design
cutoff may be. I very carefully sub-
jected theze batteries to a series of
jolts of less than 1 second duration
each from a 12-volt battery charger
set at 2 amps. After two to four jolts,
the battery got warm, not hot. After
cooling, 1 repeated this process until
the batteries registered a tmnxurury
voltage of at least 1.0 volts. At this
point, the Power Station recognized
the batteries and took over charging.
They charged up to the full 1.5 volts
and have operated normally there-
after. Anvone who tries this should be
very careful and only use very short
bursts of high voltage. It can rejuve-
nate batteries that would be junked
otherwise. JOHN B RYALS
WARNEHR ROBINS, GA

Winter Wonderland
Your wonderful article on “The Me-
chanies Of Speed Skiing” brought
back childhood memories. 1 was pre-
sent when the Italian skier Leo
Gasperi was clocked at 89 mph in a
downhill run. But it happened in
Samedan, not St. Moritz. This is just
two tiny towns down the Engadin Val-
ley away from St. Moritz. Samedan
had the perfect slope for what was
then called the “Kilometre Lancee.” [
was a teenager going to school and on
weekends we would go up to Samedan
and watch this feat. The skiers wore
jumping skis with the three grooves
on the bottom. Just in front of the toe
of the boot they screwed hand-holds
into the skis. In those vears, the bind-
ings were very primitive. The men
had cone-shaped gear strapped to
their backs to act like a slip stream.
They wore the same basic type of
headgear you showed in your article,
WALTER R. MeCORD
LOUISVILLE, KY

Your article on bobsleds was much ap-
preciated. However, there is a better
explanation of why a low, empty sled
weight is beneficial. The bobsled and
erew's total weight should be as near
as possible to the legal maximum total
weight of 860 pounds for a 2-man bob-
sled. The real benefit of a lighter-than-
normal empty sled is that it allows
more flexibility in erew selection, If
the team's 180-pound pusher gets the
flu and the reserve pusher weighs 210
pounds, a light sled allows the team to
run without being overweight. Spent
uranium weights can be added or sub-
tracted from the sled to come up to
the optimum weight of 860 pounds at
all times. JEROME C. BAER
PROJECT MANAGER, BOBSLEDS

FLIGHT RESEARCH INSTITUTE
BELLEVUE, WA
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TECH UPDATE

HOUSTON, TX—No matter how
mauny new spacecraft look good on the
drawing boards, the fact remains that
the shuttle is likely to hold down its
job for years. New spacecraft cost bil-
lions of dollars to develop, and even
NASA can't drum up that kind of
money these days.

All the more reason, argue some
engineers, to develop ways of en-
haneing ll'm shuttle fleat’s ‘l...lhll.* For
example, NASA has long sought to
upgrade the pair of solid-rocket
boosters that usher the orbiter up
through the atmosphere, Now the
ageney is studying a proposal to re-
place these rockets with reusable
liquid-fueled boosters, which would
wing their way home to an airstrip,

Each booster would spar on a pair
af F-1 engines, the powerplants of the
old Saturn V rocket. After splitting

EdditonWiriter: Gregory T. Pope

Reporters: Prulip Chien, Abe Dane, Mike Fillon,
Scott Gouriey, Faul Ruben, Bab Schajer

off from the shuttle, 35 miles up, the
rockets would reenter the atmos-
phere at & Mach-6.5 glide. Onee at
cruising altitude, they'd fire up 747-
caliber turbofans and fly back to Cape
Canaveral.

Where NASA would save money
is in maintenance between missions.
Solid-rocket boosters must be fished
from the sea, hosed down, taken apart
and distributed to various contractors
for rebuilding, with meticulous care

Flyback Rockets Could Boost Shuttle’s Life Span

Flyback boosters separate from shuttle.
Note boattall on orbiter and engines on
fuel tank, other upgrades under study.

paid to O-ring seals and the like,
By contrast, the flyback boosters
would simply taxi to a hangar to be
inspected and reloaded with liquid
fuel—ideally, a matter of a few days,
Behind the idea is none other than
Max Faget, engineering spark plug of
both the Apollo and shuttle programs,
and now head of Space Industries Ine.

Highlights This Month |
e Flat And Fat—Radical wide-body airliner.
® Eye Spy—CIA's stealth drone over the Balkans.
® Missile Shootout—Latest Army designs.
¢ Flight Officer—Airborne police robot.
® Shot Spotters—Sensors track urban gunfire.
® Rock The Bottom—\ehicle bombs the aceanfloor.
® Shoot The Rapids—New wet roller coaster.
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Bat-Plane
Megaliner ~.

|
HAMPTON, VA—Who sayvs -\
every future airliner has to look
like u DC-8 on growth hor-
muones? Not MeDonnell Douglas
Aerospace. Working with NASA's
Langley Hesearch Center, engi-
neers there have designed a unique
multideck aircraft sized to swallow
800 Ngers,

ile flying-wing airliners
have graced drawing boards since
the 1930s, this one is different.
Known as a blended wing-body, the

eoncept lifts some of the best fea-
tures of the B-2 homber, particularly
its high lift-to-drag ratio. Meanwhile,
the aft-mounted engines not only bal-
ance the aireraft but also suck away
a thin, drugjnduting boundary

N R——

Tallored to fly 7100 miles at Mach 0.85,
blended-wing-body airliner combines

structural and propulsive efficiency.

layer of air that surrounds the cen-
tral fuselage. The result is highly
efficient propulsion.

The cabin itself is a deeply cam-
bered lifting body, engineered strue-
turally to behave as a rigid lozenge
and reduce the load on the outer
- wings. It's also a more elegant solu-

e tion to enclozing and lifting a payload
than is a eylinder with wings.
If MeDonnell Douglas decides

i

to develop the aircraft, it's unlikely to |-
see gervice until the year 2020. Good
luck getting a window seat.

ARA

0Old Jet Tests
Shuttle Wheels

KENNEDY SPACE CENTER,
FL—An obsolete airliner is helping to
streteh the space shuttle’s operating
envelope.

knots, a hydraulic ram presses the
shuttle wheels to the tarmae, The
force simulates the load the shuttle
gear would encounter when landing ¢
after an aborted mission—with a |
heavy payload still in its eargo bay,
Sensors on the shuttle gear reveal
how much strain its tives experience.

Data from the experiments will aid
development of emergency-landing
procedures.

MNASA is using a Convair
040, a former American Air-
lines transcontinental, to
stomp on a runway with the
force of a shuttle landing
fully loaded. Engineers
have installed a shuttle-
gear retraction system be-
tween the Convair's main
landing gear.

During tests, as the old
jet touches down at 166

M= =

As NASA's Convair 990
lands, shuttie gear
emerges from cavity In
fuselage to simulate
aborted-mission
touchdown.

Blowin’ In The Wing

ATLANTA, GA—Future airliners may need all the lift
they ean muster, especially on takeoff and landing. To help
out, Georgia Tech Research Institute and NASA's Lang-
ley Research Center hope to parlay technology developed
for military jets into the etvilian fleet.

Under investigation i= a design called the eireulation-
control wing. Inside, piping shunts high-pressure air
from the jet en-
gines through slots
in trailing edges,
The effect is to
inerease suction on
the wing's upper
surface,

Because pulling
gir from the en-
gines reduces the
takeoff thrust, an
aireraft’s auxiliary
generator could
supply the force.

The new system
should permit the
use of shorter run-
ways and a4 means
to combat wind
microbursts.

Circulation-control wing releases air
through flaps to boost lift by decreasing
pressure on wing's upper surface.

16

| that will carry synthetic-aperture radar.

CIA’s Superfly Spy

SAN DIEGO, CA—Warring factions in the Balkans proba-
bly won't notice the sleek drones that may even now be
patrolling overhead. And that's the idea. After all, the
stealthy unmanned air vehicles are run by the Central
Inteliigence Agency.

Built by General Atomics, the modified Gnat-750s are
reported to be operating out of Albania, spending
nearly a day at a time in the air over the volatile

CIA unmanned operative Is
modified Gnat-750 carrying
reconnalssance sensors

southern states of the former
Yugoslavia. Modified with
data-relay links, the Gnats
train electro-optical sensors ©Ver former Yugostav
on ground activity. Despite tapubiict
their 35-ft. wingspan, they give up virtually no radar
signature, since they are slow of flight and masked with
composite materials.

General Atomics is also building 10 bigger versions

|

{More Tech Update on page 21)
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Contender
Could Be

A Contender

RENO, NV—In the dog-
eat-dog category of aviation
that ineludes business jets
and commuter short-hoppers,
a4 new contender may soon
enter the fray. The 12-pas-
senger Contender 202 and its
19-passenger tri-jet variant
303 promise to bring bizjet
performance to the small-air-
liner world.

Looking like no other
small twin-jet, the Contender

APRIL 1994
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is the brainchild of Ldrrj Canards distinguish Contender, which could serve as a commULEr, Cargo or executive jet.

Heuberger, who had a major role in
designing the Learstar 600—fore-
runner to Canadair's big Challenger
business jet—among other craft, Con-
tender distim.tiuns include the large

canards and highly swept fuel tanks
that blend with the main wing. The
aireraft will Ay on two Rolle-Williams
FJ-44 jets and offer a transconti-
nental operating range, topping out at

Mach 0.72. Lightweight construction
from @ new high-strength aluminum
alloy eontributes to that performance,

Contender Aireraft hopes to be fly-

ing a prototype in 18 months,

HUDSON, MA—A brushless
DC motor that puts out
430 hp but weighs only
320 pounds is im-
pressive enough, But
at less than 2 #
across, with an out-
put shaftt less than
8 in, long, this is no
ordinary powerplant.
The disc motor, devel-
oped by Kaman Electro-
magnatics, is an oulgrowth of

Electromagnetic disc mator is a third
DC equivalent.

'Electric Motor Is Cnmpact Disc

- research into military elec-
tromagnetic launchers
and propulsion (see
' Tech Update, page
32. Oct. '93), The
key to its slim sil-
houette is its fly-
wheel-like rotor, em-
bedded with rare-
earth magnets. Inte-
grated power electronics
allow output at a continu-
ously variable speed.
Kaman says the motor would be

the weight and the size of a conventional  perfect to propel electric buses and

other battery-driven vehicles.
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"~ | Easy-Flight

Microlight

MARLBOROUGH, ENGLAND—
Like its unpowered cousin the hang-
glider, a microlight requires the
pilot to throw his weight around to
control the aireraft. A new British
design, however, lifts some of the
burden off the pilot's shoulders.

Made by Solar Wings Aviation,
the Quasar Pegasus features an
in-flight trimming mechanism. A
rigging system allows the pilot to
reshape the trailing edge of the
flexwing, then lock it in place with a
wheel on the control bar.

Powered by a Rotax 582, the
fiberglass Pegasus also flies with air-
intake silencers.

Lofted by flexible wing, Quasar Pegasus
features in-flight trim setter to relieve
pllot of endless weight shifting.

NASA'’s Handy
Muscle Machine

DAVIS, CA—A deviee originally de-
veloped for zero-gravity exercise on
the Space Station allows individual
hand and arm museles to undergo
evaluation and strenpthening,

Dexter, as the machine is called,
presents two bars—one fixed and one
attached to a rotatable drum—that
the user squeezes together, The drum
itself turns on a cluteh-like resistance
mechanizm filled with magnetic pow-
der and wrapped with an electric coil.
A ecomputer feeds current to the coil
to control resistance.

Offered by Cedaron Medical, Dex-
ter can help analvee muscle, endur-
anee, range of motion and reaction
time. With attachments, the device can
isolute muscles for physical therapy,
Computer sets resis-
tance on rotatable
drum for precision
evaluation and
therapy for muscles.

iMare Tech Update on page 24) 21



“Lord Vader, your car




Call 1-800-950- 24 38 for a brochure,

)

Introducing the new Impala SS.

Maybe it's the impolite rumble of the specially tuned 260-HP LT1

engine. Or the totally indiscreet 17-inch BFGoodrich® Comp T/As™ on

custom-designed 5-spoke aluminum wheels. Or the conspicuous lack
- pr ©f chrome. Or the fact that you have just three color choices: black,
1S re ady_ black or black.

Whatever it is about the new Impala 55, before you even think about

buying one, we feel we owe you a few friendly words of advice: thisis

not a car for those who prefer to arrive unnoticed.

Are you sure you can live with that?

& 7 Chevy Impala SS
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One Missile,
Many Missions

HUNTSVILLE, AL—You're in a
Bradley fighting vehicle, Your target:
a helicopter. Which missile do you
use? Now you're in a helicopter bear-
ing in on an armored personnel car-
rier. Quick, what's your weapon?!

Yes, it's hard to keep track of mis- | 3

gilez and their mizzions. Wouldn't it
be easier if they were all the same?
The U.S. Army Missile Command
(MICOM) is exploring that very idea
under a research program called The
Army Combined Arms Weapon Sys-
tem, or TACAWS.

A one-size-fits-all missile would
need custom technology. High-resolu-
tion infrared seekers would lock on
either before or after launch, working
against both sky and terrain back-
drops. Controllable-thrust motors
wmﬁ& nse wel fuels. A radio datalink
would allow an abort in ecase of acci-
dental friendly fire—a feature MI-

COM terms “regret avoidance.” -All
may find homes in a future Joint Ad-
vanced Weapon System, or JAWS,

Fired from any platform, multimission
missile could target alrcraft or armored
vehicles with equal proficiency.

LS ARy PO

Four discarding boosters flank
ADKEM penetrator. Orientation motors at

rear guide missile during vertical launch, then drop away.

The King Of Kinetics

HUNTSVILLE, AL—TACAWS
won't solve evervthing, however.
Relentless advances in armor
technology are shifting
more emphasis toward
kinetic-energy penetra-
tors in tank battles.
MICOM, al-

ready developing a new line-of-sight
antitank weapon called LOBAT, is
alzo looking ahead to the next genera-
tion: ADKEM, or Advaneed Kinetic-
Energy Missile,

ADKEM will operate at a range of
i miles, twice that of LOSAT. In addi-
tion, a vehicle will unleash the missile
via an nnusual “virtoal launeh” fea-
ture. ADKEM will first pop vertically
from its stowage in a horizontal atti-
tude. Orientation motors will then
elew it around to its target.

DALLAS, TX—The M270 Mul-
tiple Launch Rocket System
just got a smaller, lighter
cousin. Known as the High-
Mobility Artillery Rocket Sys-
tem (HIMARS), the weapon
puts a 6-pack of the M270's
rockets on the back of a 5-ton
tactical truck.

in at only 15

Steel Rain On Wheels

tons, about 13 tons lighter than
the M270.
can fit aboard a C-130 cargo
jet and reach areas off-limits
to the bigger C-141s and C-55
that bring in the tracked M270, |
Light rapid-reaction forces
would thus be able to deliver
the system’s heavyweight ar-

HIMARS. which was tillery punch, mand
developed by Loral Six-wheeling multiple-launch
Vought, weighs z rocket system could travel with

rapid-strike forces.

For that reason, i

with

with the 101st Air- [
borne Division.
Instead of waiting
for radio relays from
platoon commanders,
gunners will get
threat data that is
only 6 to 10 seconds
old. A handheld com-
uter receives information from long-range air-
Eume and ground radar, including friend-or-foe
distinetions, range and time to closest approach.
Squad leaders can track highest-priority targets
from 18 miles away.

Heads Up For Stmgers

FORT CAMPBELL,
KY—Frontline
infantrymen
aren't used to get-
ting advance warn-
ings of air attacks.
But that may change
the forward-
area air-defense eom-
and eontrol
system now in service

Commander tracks air threats,
while Stinger gunner waits for
target to clear horizon.

{More Tech Update on page 28)



FROM NOW ON ALL YOUR SHOES WILL FEEL
AS COMFORTABLE AT THE END OF THE DAY
AS THEY DID IN THE BEGINNING.

HIGH-TECH FOAM
ABSORAS SHOCK E-MONTH BREATHABLE
AND PROTECTS FEET GUARANTEE TOPCLOTH

Mo small feat. After all, your shoes are under a lot more
pressure than they were probably designed for. Which is
precisely why Dr. Scholl's created an advanced line of

insoles that are specifically designed to give your feet L
Maximum Comfort revolutionary support, cushioning and shock absorption. Maximum Comfort
There's an inscle made for every need and shoe style...
ﬂﬂESSﬂ:ﬂS“M_ Dress, Casual, Work, even Sport Replacement Insoles for wnﬂl(
your athletic shoes. And they can improve comfort by up
to 100%. So now your feet will feel as good in the
evening as they did in the morming

Insoles

Tough and durable
with 8 contoursd
arch, @ molded hee!
and advanced
shock-absorbing
foam, they provide
that extra cushion-

ing and stability

. rour hard-workin
Designed to fit \ :f:r:'a‘ s -]
dress shoes and
loafers. Soft yet I
durable, they're
made of agvanced
custioning MPLLIS™
foam that confoims Cotmite et |
to your foot. " pmsianee g Al
The form-fitting anch 2 average sumo =5 . -
support provides wreslier weighs 420 mmm :
additional comfort pourds, The average

man puts 2,000 times
that much weght on
his feet every day
That’s why Or. Schoil’s
created these revolu-
tionary insoles.

= )

1954 onenng - Poiae Hesthl s Producty, ine

A A s o tis Make life in your shoes more comfortable.
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Itaks Vahwe Deposits

Tast Miles

The state-of-the-art gasoline created
e by Texaco's Research and Development
Team that—in every octane grade—cleans
more vital engine parts more completely.

GASOLIN s

Deposits are harmful to an engine's
overnll performance - from power 1O emis-
sions to mileage. They clog up port foel

1984 Texaco inc. injectors, stick to intake valves and end




up in combustion chimbers
But New CleanSyster
ing power helps remove,
virnd, thiese deposits. This helps provide the
highest performance, lower emissions and
improved mileage in every octane gridi

5 -=.|Iil.|'|H' IR

redince and pr

The buildup of deposits on fuel injes
tors and imtake valves can ohstroet the fow
al fuel and can upset the critical air/fuel
ratio. This can cause driveability problems
suich as hesitation, power loss, poor acee)
ertion, rough idle and even stalling, Thiess
deposits can also lead to excessive exhiaust
emiasions and a decrease in fuel economy.

Deposit buildup in the combustion
chambers, where the ainfuel mixture is
combusted, can canse harmful side effects
such as an increase in oxides of nitrogen
(O ) exhaust emissions

Recently, auto manufacturers have
reduced the top<dead-cemer (TDC) clear-
anice between the piston and the cylinder
head in-an effort to lower exhaust emissions
This reduction in clearance has resulted in
a need to control or even reduce combuis-
tion chamber disposit lovils

In an effort to clean up these deposits
Texaco Research and Development
created npatented detergent/dispersant
molecile for New CleanSystem! gasoline

Ihis unigue detergent chemistry was
designed specifically with engine deposil

foorage Depoalt Thickness (]

& T e, ea = fywem] re avim

Demyonthl Fiwers i L AT e Terrraogy

prevention o mind, from its molecalar
wiekghi 1o its chemical elemenis, all of which
are nportant in g ontrolling deposits in

an engine

With continued use, New ClegnSysiem?

not only helps prevent deposits from
farming, bot can remove existing deposits
fromm fuel injectors, intake vidves and
getually begin to attack the combustion
thambér deposits

With this total cleanup, New
CleanSystem” gasoline can help restore jost
fuel cconomy, lessen exhaust emissions
and produce and maintain the highest
prformance possiple

With one regular and two higl
performanee grades, New CleanSysiem™'s
improved cleaning can allow every cnr-
o new |.|-_I|.-|-~-!f'|-|'-n'.1:|+ & cars (o small
eronomy cirs to older cars—to get their
bt performance and mileage o the octane
grade they need

I yont wonalel ke performance
benefits like these for your car, Visit your
local Texaco station and Gl up with any
grade of New CleanSystem” gasoline

And experience the new generation
of ¢lean gasaline

e



Scud-Buster
With Mustard

SEATTLE, WA—Sheer kinetic
energy remains the quickest
golution to the tactical-missile
threat, the Air Forre reckons.
With that in mind, officials had
high hopes for a hybrid air-
launched Scud-buster that
would climb into space to pick
off missiles. But now it looks as
if planners will have to aim a
little lower,

The original interceptor, con- |
ceived by Boeing, consisted of a
supersonic Short-Range Attack
Miszsile, or SRAM, tipped with
a kinetic-kill vehicle. Originally
designed to earry a nuclear

LEAP vehicle would have slammed Scuds in space. Boost-

warhead. the SRAM has ].'rl‘(ﬂ'f."d phase interception is now Air Force pricrity.
H W

capable of reaching space, where it
would have released Boeing's Light-
weight Exo-Atmospheric Projectile

(see Tech Update, page 26, Oct, '91).
Instead, however, either a high-
speed antiradiation missile or an AM-

BOEING ELLITTRATHOM

RAAM will un-

leash a kinetie pro-
jectile. In this scheme, interception
waould oeeur below a 36-mile altitude
—within 90 seconds of a Scud's launch.

Crash Course
In Anatomy

MILFORD, MI—General Motors
safety engineers are inflicting damage
more anatomically precise than ever
on their long-suffering team of crash
dummies,

They're putting foam-block inserts
into the dummies’ heads and ab-
domens to mimie facial bones and in-
ternal organs. In crash tests at the
company's proving ground, the foam

snstains deflections that medical re-
searchers can correlate to specific
internal injuries. The facial inserts
will aid refinement of airbag technolo-
gies, while the abdominal inserts will
allow designers to tailor seatbelts
more realistically,

Meanwhile, erash testers are also
swinging a huge punching bag to
simulate dangerous vehiele eollisions
with deer.

Crash dummy recelves foam Insert that

\ will help englneers design safety systems
3 to avoid Internal injuries.

GEMNIRAL RACTTCS PaDTO

BANGOR, WALES—I global warm-
ing boosts our almosphere’s green-
house effect, will plants go wild or
will they wilt? To find out, the Uni-
versity of Wales' |nstitute for Terres-
trial Ecology has set up a series of
“solardomes.”

Built of special glass that lets in the
Sun's ultraviolet rays, the domes en-
close different versions of future cli-
mate predicted by global-warming

Greenhouse-Effect Greenhouses

models. Inside, the planis propagate
under various temperalures and con-
centrations of carbon dioxide. Air
monitors gauge levels of ozone, nitro-
gen oxides and waler vapor.

The research effort dovetails with
similar projects in the United States
and abroad.

Solardomes hook up to ventilation

system that controls mix of atmospheric
gases under which plants are grown.

Manhole

Maneuverer

OVERLAND PARK, K5—The next
hard hat you see descending into an
electric-utility manhole may belong
to a robot. Kraft Telerobotics has
developed the M5-A Scout to inspect

| underground transformer vaults if

dangerous conditions are suspected.
The machine can measure
gases, detect tempera-
tures and relay color
video images to human
co-workers on the surface.

Scout can maneuver
through tight spaces,
panning and tilting Its
color TV camera to
Inspect utiiity vaukts.

AT TRLERSDOMNCE PHOTD

{More Tech Update on page 32)



THE FIRST
FRAGRANCE

always wanted: the Sports lustrated Swimsuil models.,
GUAMNTEE Mow for a limited time &t participating retailers:
YO ’ when youl buy two spedially packaged Brut products,
U L you also get the 1994 Sports Nustrated
Swimstil vidao, It's an exclusive behind-the-scenes
GET T H look at the Sparts Mustrated models,
On location. Up close, Wearing this year's
hottest swirnsults. Now, what other
GIR I S fragrance can get you that?
| MEN

SHNSIIT o

H- ;

!Tl"-' gtm' whEa supedies Ty
"0t & i~ reciempbon oifer @ also availabin at sorme misis

Sports Msated i 1 reqibersd tracermark ol Time nc. £ 1994 FABERGE O




“A lot of people

like to do a home
repair pmjerr
themselves

Clara so they know it’s
l_..*cp:a.rlnlr:nt Man ager -

Hardvware

done right.”

0%, B

Every Day Tronataly Light
Extra Mgl right
Erridir Pofuder tbere youl necd
Meobanice™ 480 Meghenics it With 25" cord,
Surpe Profector FPower Critfet circnit Brevileer
Protect bome ard Senip and growinded
office equipment Plag vy to six npatesl Brially pascyrel
JSrom electrical appliances into Lipiat baralts vivat
surges. Surge - one outlet. With iriclisclil
fectar with 15 I 5-AMP circot =TI25GMCH
AMP circuit W breaker.
o breaker. Alarm =701
sotarials when wnft B poanE v
= buis reached LsATS Bvery
o *#Ti6 Dy
SLALH [ THE
LBATSS
S pat o i 5 94
. . E
G 48 i : Ws 56,24
! @ | Heak Mechanics™
\ Dimwmer  Rotany Every Day Toatlet Tark Reperir Kit
Dimnmer Serve woarter aned fix leekey toilots
| Spadfcls itk this stfent fush toilet repair
Saftens or brightens any Irit. It eorsy fo fnstall, a crescent

roc, Single pole, for wse ierench i all you il need
el cnvesneitch circifs, =308TS
# G ISLMS

9

_ Dimmer Electric Day
Push Every Day Erfilorr Mectanic:™
Divprmer Magager Shower Head
Atk o from an fnigorating

] Faull ravige of brighiness con- FRAREAPE B i Fela i

trod atf e fomch of a beadton shrary. Wealer sarer wses
Sinple pole, for wse with e i foy 0% less worter,
switeh circiits. =DIGEHULMS #300232




Day

Stafy irritating

drips. Dviprfree
wesherless design.
Water-saoing 2-gal
o foew pvinuete flowr
rate, =KAGIPM

SLALRE [N THE

sA'Sss
Perfnalerr Mechendes™ Kitchwen Pt
Contenifwrrary stngle-corirod fanicet

Corrosion-resistant non-melaliic con-

E‘.l-. .
n.;,!}-ﬂr struction. With faucet strayer and bose.
#OT203PM
1 Every Day m:s

Tedeatynie Witer Pik

7 F W, Fil

Kearice cbiorine without remmoving min-
erals or [Tuoride. Comes with replaceable
Sfilver cartrivge. Easy fo install,

#=F2C

- il CHNEH 1096

LSA'S=

Holds all of your
shawver sufplies.
Four adjusiable
self~draining
shelpes. Fasy to
irestaalll, voy boaols

16" &

reeded
= 14w
Was $18.67
MATHE [ THE
Popelar Mechanics™
Earil Hefa Shower
Massager
A powerful massage

clear dowens fo e
towes, Yo I pise 400
less water than your
regrilar shower bevil.
Irestall it yoverself in
miinutes. =30915

MADE IS THE
SR —
LSAT =

WAL*MART

ALWAYS THE LOW PRICE.

© 1994 WAL-MART




Security Camera
Prntects Itself

OO PIC TLNES SERCE PHOT

Computer-guided motors Tifll:l‘w Yorick to follow
objects even If they take unpredictable furns.

OXFORD, ENGLAND—If you ever have the
urge to heave a brick at a security camera,
make sure it isn't Yorick. Named for the lively
skull in Shakespeare's Hamiel, Yorick Is a
maotorized camera that can duck projectiles,
then recover Its composure lo focus on the
perpatrator,

Tha device, developed at Oxford Univer-
sity, consists of two cameras mounted on
a T-shaped robotic arm. Yorick's computer
can be programmed to allow the camera

Drones Of The Highway Patrol

FORT WORTH, TX—
A proven high-tech mili-
tary asset, the un-
manned aerial vehicle
(UAV) may now be
poised to buzz into the
civilian world. Vault In-
dustries is developing
a flying robot aimed
squarely at commereial
applications.

Known as the Hum-
mingbird, the vehicle
arose from a classified

defense project, spun off

for dual-use conversion.
Vault is building Hum-
mingbirds in both 8- and
16-ft. versions, each with
a configurable mission
pod on its underbelly,
Two ducted propfans
provide lift for verticul
takeoff and hovering,
while a third controls
horizontal motion. The
bird's twin powerplants
are geared so that the
vehicle can fly and land
safely on one engine—

unlike other UAVs. In Configured for law enforcement. Hummingbird

addition, its flight-con- could carry cameras to track criminal activity.

trol system enables autonomous  surveillance, pursuit and even

launch and landing, criminal apprehension. Firefight-
Vault believes that law enforee-  ing, construction, agriculture and

ment abounds with applications  package delivery may supply other

for the Hummingbird, including roles for Humminghbirds.

Tracking Down
The Sound Of Crime

EDINA, MN—How many lives could be
saved and erimes solved if police had instant
notification of gunplay? That thought has trig-
pered @ novel solution to urban viclence pro-
posed by Alliant Techsystems.

Alliant calls it the System for the Effective
Control of Urban Environment Security, or
SECURES. The apparatus would comprise a
grid of street-corner acoustic sensors coupled
to a network of radio transceivers. The sen-
sors would deteet airborne energy from the
discharge of firearms.

Signal-processing mrcmtry
would then distinguish the noise
from other sharp sounds such as
car backfires. Several sensors
regcting at once could loealize
the sound source by the process
of triangulation.

The units would modem the
information via digital packet
radio to a loeal communications node, which
in turn would relay the data to a command
Am.nstlc sensors ﬂem:tam pinpoint gunfire, then relay data via digital radio to center. The entire process would take less
command post, which dispatches emergency services. than a second.

32

lo track objects of a particular shape, such
as a car or a person. By calculating how fast
the object is moving, the cameras can pre-
dict its future positions and track it. But it
also reacts quickly to surprises. If threat-
ened by an object whizzing toward i, Yorick
can spin over backward and shul its lenses.

{More Tech Update on page 34)



HAPPY MUDDERS DAY -

FOUR-WHEEL DRIVE REAR ANTI-LOCK BRAKES P265 ALL-TERRAIN TIRES
NO OTHER COMPACT PICKUP HAS HIGHER QUALITY**  24.HOUR ROADSIDE ASSISTANCE!

RANGER 4X4

BUILT FORD TOUGH

“Bated on manufacturer's reporad modsl yasr detimries

1987103 **Hased on an avitrage of consumar reportad problems o 3 maines cwrmrship
IR & gurvey of "93 models desgned and uill i Nosh Am

erica {Three yesrs 36 000 mies. Ses dealer for details. Some testunes shoan e aplicral
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Robot Makes It | NOBEL, The Prlze Water—Bo_mber

Shipshape
UNIVERSITY PARK, PA—Built
to repair a crippled nuclear reac-
tor, a unique 2-armed robot may
have a new lease on life repairing
ghips. Penn State University engi-
neers are refitting Manfred (short
for Manipulator For Reactor De-
fueling) as a dockside diver.

WOODS HOLE, MA—The
best way to prnbe the
seafloor’s deep structure?
Set off explosions at precise
locations, then listen as |
tremors propagate.

For that purpose, Woods
Hole {)ceanug]'mphu: Insti-
tute has developed a Near
Ocean Bottom Explosives |

Launcher, or NOBEL,
NOBEL houses 47 small
barrels loaded with explo-
sives. Weighted with a lead
nose cone, each charge can
drop individoally from the
frame on the end of a prima-
cord line. One detonator re-
leases the charge, while the
force of the charge reaching
the end of the primacord
triggers a second detonator.
The double action ensures
that each blast goes off
well away from NOBEL’s
other charges. A hydrﬂ-
phone then picks up seismic

waves traveling through NOBEL is towed behind ship, mmng mq:lmm: .pnd
the geafloor crust. timing seismic waves with data from hydrophone.

Chart A Course For ECDIS

NORTH VANCOUVER, BRITISH The U.5. Coast Guard will install
COLUMBIA—It's full steam ahead for units from Offshore Systems Lid. on
the digital revolution, as both U.S. and Jun!pep and Keeper-class vessels.
Canadian coast guards, along with a .

major Canadian shipping firm, have

Pt LLLISTRA POl sl

Manfred got a last-minute re-
prieve from a work detail at Three
Mile Island, mainly because the
machine had trouble positioning its
arms. The reason: Ocean Systems
Engineering built Manfred to use
water, not oil, as its hydraulic work-
ing fluid. Not only will Penn State
change that, but engineers will also
upgrade its actuators, The im
ments would permit such high-pre-
cision work as paint removal, hull
grooving and nickel-cladding.

embraced Electronic Chart Display
and Information Systems (ECDIS).

Right now, the International Mari- -

time Crganization is finalizing warld-
wide standards for the displays,
which replace pencil-and-paper
charts (see Tech Update, page 19,
Aug. '982). An ECDIS would combine
readings from radar and GPFS with
nautical charts that show water
depth, shorelines, buoys and obsta-

cles. The resull: up-to-the-second cCanadian coast guard inehrﬂkefmuny tender

navigation information.

uses ECDIS in Great Lakes area.

v
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Wterjet Roller Coaster

| Master Blaster

NEW BRAUNFELS, TX—Physics once separated
water slides from roller coasters: Water doesn't flow
uphill. But the world's first water-powered roller
coaster will wash away that distinction.

Master Blaster, under construction at the Schlit-
terbahn Waterpark, will squirt inner-tube riders
uphill at speeds of 10 mph, then let gravity take
over on the dips and curves, The key: d]:mtented wi-
ter injection jets licensed by Water Ride Concepts.

Right now a 200-ft. prototype, built by New

| Braunfels General Store, features two inclines and

two curved downhill tunnels. The prineiple eould be
applied to elevated stair-
could foreshadow water- |€88 people movers in

S coaster amusement rides  amusement parks, mys%e}

and people movers. manufacturer,

POPLULAR MECHAMICS = APRIL 1594
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Performance.

Protection.
FEEEZﬂll < ﬂwn AND

GUMOUT

Solutions to Engine Problems.

PRESENT

THE NATIONAL
AUTO QUIZ

1. This 1994 concept car is the:

A) Pontiac Sunfire. B) Ford Power Stroke. C) Dodge
Venom. D) Subaru Sagres.

2. One cylinder of an automotive four-stroke cycle en-
gine completes a cycle every:

A) 90° B) 180" C) 360°. D) 720°

3. What car was repackaged and sold by mail order
under the Allstate name through the Sears Roebuck
catalog?

A) Model T Ford. B) Henry J. C) Crosley. D) American
Bantam.

4. AMC introduced their Concord model in 1978.
What car line used the same name for a new model
that debuted in 19517

A) Plymouth. B) Chrysler. C) Willys. D) Pontiac.

WIN A FREE VIDEO

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

Send your entries to:
Mational Auto Quiz
PoruLar MECHANICS
224 W, 57th St.

New York, NY 10019

5. What race driver is the only one ever to compete in
Indy Car racing, Top Fuel drag racing and Winston
Cup stock car racing, all in the same season?

A) Mario Andretti. B) John Andretti. C) A.J.Foyt. D)
Richard Petty.

6. What type of vehicles, other than exotic sports
cars, is Lamborghini known for?

A) Airplanes. B) Boats. C) Bicycles. D) Farm tractors.
7. When gasoline and air in any engine burn, about
how much of the total energy in the fuel (gasoline) is

available at the crankshaft of the engine?

A) About 15-20%. B) About 25-35%. C) About 40-
50%. C) About 75-80%.

8. In 1948, the largest producer of station wagons in
the U.S. was:

A) Jeep. B) Ford. C) Chevrolet. D) Crosley.

9. What was the name Ford gave to the 289 cu. in.
V8 engine that was optional in the 1864-1/2 Mus-
tang?

A) Cobra-Jet. B) Challenger. C) Tiger D) Boss 288.

10. The highest price paid for a car at the Barrett-
Jackson collector car auction was $2 million. What
car was it?

A) Ferrari, B) Mercedes-Benz 540K, C) Hispano
Suiza. D) Duesenberg SJ.

VOoLE80BY.LO98SYFPBEQAZTO}
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THINK OF
THEM AS
BOOSTER
SHOTS
FOR YOUR
GASOLINE.

® These days, people are using
detergent gasolines to keep fuel systems
clenn and running. But alone, these
gasolines are just not strong enough ta
truly clean out your fuel system and
help eliminate engine performance
problems like poor acceleration, hard
starts, hesitations and stalls. For that,
you need Gumout™ Fuel System Cleaners.
® These extraordinary cleaners add a
boost of real power to detergent
gasolines 1o clean fuel systems better
and faster than gasolines alone. Gumout
makes a fuel system cleaner just right
for your car or truck -- whether it’s fuel
injected or carbureted. Pick up the one
. 3 AT that's night for vours today. Then pour it
FOR CARBURETED ENGINES /0 e 05 ok Gk o “HFT*“
fill-up. And in just one tankful, you'll
feel a real difference.

~ {7} ) to Engine
| b A Prublems.q;

By - 3idd

FOR FUEL INJECTED
e ENGINES |

Feriirranar usd Chaalry
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Why settle?

MQ

FILTERS TULL
AVOR

SILZE FILTERS

*Based on manufacturers’ fist price.
16 mg. "tar”, 1.2 mg. nicoting av. per cigarette by FTC method.

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.




® Imagine having your own per-
sonal agent—someone who would
interact with the world on your
hehalf. Your agent would take

Communicate with anyone,
any time, anywhere with this
wireless wonder.

all. It looks more like a sealed-
down Etch-A-Sketch, a toy from
decades ago that, in retrospect,
may have been the model for

care of all the little chores that
are ultimately so time-consuming.

. - today's tablet-size devices. Magic

The agent could go shopping for

new clothes, buy food, get tickets for tonight's theater
performance, make yvour travel arrangements for busi-
ness the next day and even take care of your financial
transactions. And, of course, the agent would get mes-
sages to friends and business associates with dispatch.

While all these jobs are being done, you haven't even
broken into a sweat. At most, you might have to pick
up an item or two, presuming it's something that ean't
be delivered or mailed.

If this sounds like a fantastie fipure straight out of
Aladdin's lamp, well, you're right—except in this case
the magic is electronic. But instead of a lamp, what we
have is a Magie Cap. Like Aladdin's lamp, there is
more to this than meets the eye.

The Magic Cap, in fact, doesn't look like a hat at

POPULAR MECHANICS » APRIL 1994

Inc., is a book-size personal
communicator and it represents a new generation of
produets—one that makes portable communication
easier than it was just a few months ago.

What's magical about the Magic Cap is the wealth of
ideas under its lid. Inside the Magic Cap is your per-
gonal agent, waiting to do your bidding.

Like other electronic organizers and Newton-type
personal digital assistants already on the market, the
Magic Cap has a lot of data-organizing features. What's
remarkable about Magie Cap, though, is the way you
access information and communicate with the world.

Every Magiec Cap funetion has its own graphic inter-
face, but the three most novel and important are the
Desk, Hallway and Downtown scenes.

The Desk seene looks much like an office. There is a

39




THE MAGIC
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to your personal taste,
Az in real life, things
start to get really inter-
esting when vou head
Downtown. Every ser-
viee purchased or sub-
seribed to appears as
| its own building on
= Main Street. To ac-
ws tess the zervice,
just tap the build-
ing and vou're in.
Now here's where
your agent goes
places,
Let's say vou
subseribe to the
new electronic

j‘l /
Magic Cap may Be =hopping service

file cabinet for storing folders of
information, a phone, a name-card
file, calendar, drawers for message
forms, an inbox and an outbox for
messages, and other familiar desk-
top features. Just tap an icon to
access the funetion.

Magie Cap, by the way, handles
messages like an experienced secre-
tary. Thanks to a communications
goftware program called Telescript,
messages can be pre-screened, pri-
oritized, filtered, filed or re-routed
elsewhere, automatically.

Like an office, vou can leave your
Desk and go for a stroll down the
Hallway. Here yvou'll pass a variety
of rooms. You might walk past the
Library, where reference material is
gtored like books on a shelf, Or vou
may enter the Game room to play
with entertainment packages down-
loaded from independent zervice
providers. The Hallway has a lot of
rooms and these can be customized

Incorporated into telephones. ..1]a(

Eshop.
Rather than roaming endlessly
through & cyberspace mall in search
of a desired item, your electronie
agent, using Telescript as a lingua
freanca, jumps onto the new
Personalink host network developed
by AT&T. Telescript's importance
lies in its ability to be the eommon
language spoken by incompatible
computer networks. A Telescript
agent, or information assistant, can
eruise throngh any network, thereby
making the idea of a national infor-
mation superhighway practical,

Your agent, carrying identification
eodes that show it is working in your
behalf, finds the item in question in
one oF more stores, compares prices,
interacts with store apents and com-
pletes the transaction using your
eredit card,

Of eourse, you can browse through
a d-dimensional store complete with
aisles, working with an on-sereen
sales assistant and getting informa-

BEnpanooman
P [ TN T O o
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REMOVABLE,
RECHARGEABLE BATTERY

tion on products as you see them.

Your agent can do more than just
shop, Some of the services intended
for Magic Cap include aceess to the
stock market, airline flight infor-
mation and a hotel/restaurant and
entertainment guide,

The Personalink network also lets
Magic Cap aceess on-line services
such as America On-Line, Prodigy
and the Internet. Communication is
via a phone line or wireless services
like that provided by RadioMail

4B ROM
1Z8KE OTP ROM

MOTOROLA
DIGITAL PROCESSOR
3-HT. 16MHZ
FAOLT SYSTEM

FAICROPHONE

Motorola’s Envoy (left) is to be one of
the first Magic Cap devices.
Corp., a San Mateo, California-
based eompany that operates as a
pateway between RAM Mohile
Data and ARDIS radio frequency
networks and wired networks.
Magic Cap can also be linked di-
rectly to personal computers.
Magic Cap alzo comes equipped
with PCMCIA =lots for use with
credit-card-size data packs desipned
for specific tasks, such as navigation,
One of the first Magic Cap devices,
the Envoy from Motorola, has two
PCMCIA slots, in faet. The Envoy
will be available this spring for about
1500, Sony, Panasenie and other
members of what's called the General
Muagie allinnee are expected to have
Maygric Cap products of their own later
this year. Magic Cap may even be in-
cluded in other telecommunieations
products such as telephones, ™
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TECHNOLOGY

FLYING ON
RAILS

New technology lets Batman—The Ride offer
thrills never before possible on a roller codster.

# Suildenly, the foor drops down from under your feet
gnd you're hanging in vourr =eat, seemingly in midair,
held in place by a ratcheting over-the-shoulder padded
restraint harpess, The car begins its long elimb 105 ft.
§ into the sky with the familinr roller eoaster clankety-
clank. You start to sweat. There's no floor! Your logs
dangle in thin air supported salely by their knee joints,
The chairlift-style seat reminds you of your ride up

B ™

Whiteface Mountain five years ago, when you went ;
anid broke your leg, You look down past your sh
the peoplezcape below. A mass of humanity s
about, bent on subjecting their badies to un
nifered by the various thrill machines pep
the 8ix Flags Great Adventure amusement. park, which i=
shrinking as you climb higher.

You sense the approaching apex and your stomach




e

Inverted coaster can do Maneuvers
likke the zera-g roll wherne passengers
rotate around thelr own centers of

gravity for a weightless sensation.

——

tirhtens havd Bkeitalweavs does before the big drop. The  and you're propelled on a journey unlike any other on
track should be falling awsay any second now. You push  the face of the planet. Weleome to Batman—The Ride,

back into the seat, haping to avoitl eertain doom by forve-  arguably the high roller of roller coasters
gy our body into the very molesular structure of the car Disigning a roller coaster to start the adrénalin pump
fteelf, You look sthead for thit ominous cnmve where the  ing of even the most jaded coaster fan requires some-

track bed rises toits erest, rolls over and disappears. But  thing radieal. Drops, loop-de-loops and the like ar
there 15 no tradk bhed rising upin front of you. There's  rather ho-hum these days. So when the Swiss coaster

just. . . nothing. Then, Holy Moly! The bottom drops out  builder firm of Bolliger and Mabillard was contacted by




FLYING ON RAILS

the Six Flags Great Adven-
ture people in Jackson, New
Jersey, for something really
different, they started with
a clean sheet of paper. The
coaster-meister has to com-
bine all the drops, banks,

! ins and other goodies
imssﬁl:g of tricks into a
flowing rhythm or pace, with
smooth transitions between
the thrill sections. Safety, of
course, is a necessary ingre-
dient, as it's recommended s
to have the same number of 7=
riders return as started.

Contrary to what your
senses may tell you, a well-
designed coaster ride is
smooth and will not shake
you around inside the car,
The designer knows that
visual cues can be deceiving,
and he uzes them to good
advantage. Disney World's
Space Mountain coaster, for
example, runs in a dark
environment with flashing
light= to give the impression
of great speed. That coaster,
in fact, maxes out at only
28 mph.

Algo, contrary to what m_:mmmnﬂ
your body is telling you, . eel assembiles m‘mnﬁn
coaster rides are designed mounted overhead, and E.ass o
to exert a positive g-force on  unique chairiift-style cars L

your body at all times—yes,
even those moments when
vou feel that some giant hand wants
to pluck you from your seat and hurl
vou across half the state, the (posi-
tive-g) foree is with you, keeping you
safely planted. What your body feels
as weightlessness is actually the rapid
transition from a relatively strong g-
load, such as 4 p's, to something like a
0.2-g positive load. Even if you rode
the Batcoaster with no restraint sys-
tem at all, the positive g's would keep
you from being ejected.

Unlike conventional roller coasters
that are supported from the under-
gide and ride the rails much like a
train, the Batride hangs (bat-style)
suzpended from overhead rails. Sup-
porting the track from the topside in-
volves using a lot of cantilever struc-
tures to handle loads that are in
tension rather than compression, The
track's main structural element is a
rectangular beam made of individual
panels, welded into the main beam
and reinforced with steel disphragms
every meter or 50 where the track is
attached by supports.

Other suspended coasters use cars
that connect to overhead wheel as-
semblies and track via a bar or beam.
But the Batride is innovative, riding
the overhead rails on wheels attached
direetly to the car's roof. The Bat-
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How It Works

for an Intense experience.

STRUCTLRALS=
BEAM

CWER
RESTRAINT BELT

ride's other unique feature is a car
with no floor or sides, giving the Bat-
rider a new sense of freedom in being
able to swing his arms and legs, and
the Baterew less to elean up in case of
a stomach mishap.

Batride rates high on the thrill-o-
meter scale with its unique maneu-
vers, pace and visual perspective,
Conventional coasters run loops on
the inside of the circle, while Batride's
inverted track design blasts you
arount on the outside of the loop. You
can see the sky by looking straight
up—past your feet, With no visual ref-
erence to the track or the car strue-
ture, it’s the closest thing to flying.

The rigid and direct attachment of
car to track brings the center of grav-
ity of the rider—known as the heart
line (as opposed to heart-attack line)}—
eloser to the track. To maintain bal-
anced dynamic forces, eoaster rides
are designed around this line. Every
portion of track is calenlated and laid
out in relation to the heart line. It's
easier to control the dynamic forces
and design more aggressive maneu-
vers when the passenger’s center of
gravity is closer to the track. The di-
rect car-to-track attachment also of-
fers more control over unwanted car
movements that could make an other-

PR LLLETRATION Y Pl DOMAEE

(-

STORAGE CAR
TRACK FRAME
WHEELS

RESTRAINT
LOCKING LINKAGE

PADDED HEADREST

RESTRAINT
LOCKING
MECHAMISM

CONTOLRED
SEAT BALK

FADDED
ARMPREST

FRAME BASE

wise smooth ride uncomfortable.

The car is plummeting toward
oarth now, at what feels like 200 mph
(actually, 50 mph}, and you jerk up
yvour feet as high as they'll go and
brace for the impact that never
comes. Instead, you're swept up into
an outside loop, Then comes the zero-
g roll—a parabolic curve that also ro-
tates you 360°, It's sort of like roast-
ing a chicken on a rotisserie while the
oven itself is spinning in a circle. You
feel weightless for about 3 seconds
while hitting every point on the com-
pass—in three dimensions.

Another loop, and now you're skim-
ming over the ground at high speed,
the g-forces pressing back your lips
and cheeks. Some transitional banks,
a flat spin, and now you're flying over
Gotham City. Gee, maybe Batman can
come to the rescue and get you off this
thing. Another corkscrew, and you're
upside-down for the fifth time in all of
2 minutes. Good thing you didn’t eat
lunch.

And then it's over. What, ride
again?! Sure, maybe later. Right now,
where are the bumper cars? ™

You con experience the Barride af Six Flags (Great
Adventure in Jockson, New Jersey; Siz Flags
Magic Mountain in Valencia, California; and Six
Flags Great America in Gurnee, [linos,
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® Weleome to the leading edge of the
21st century. You might as well get
used to everything in life coming at
you in continually shrinking and in-
creasingly intense segments. Today's
cut-and-run staccato television com-
mereials and 30-second mierowave
meals are merely harbingers of
what's coming. The blur of modern
existence is accelerating right
through warp speed, and what we
used to consider normal, digestible
life segments are being eompressed
into shorter pieces of time as we go,
This means, among other things,
that the auto industry has essentially
evolved into a 6-month model year.

POPULAR MECHANICS ® AFRIL 1994

The once-hallowed ritual of
discovering each year's
new models is rapidly 1
becoming as ancient
a memory as the

=

|iﬂ.‘.

LUMINA
S ——

—

vacuum tube and
the rotary telephone.
And while traditional-
ists may mourn the
passing of this annual rite of autumn,
the rest of us should rejoice in the un-
ceasing cornucopia of fresh personal
transportation.

As pood as the multitude of new car
and truck offerings now materializing
any time of the year is the magnitude
of their quality. It may be a fast ride

&—

on the "Hs new-car highway, but it's a
sweet one. Consider this roundup of
midyear models as your seathelt.

Fantasy to fulfiliment

Loudly strutting at the brazen—and
distant—end of the new-model spec-
trum, there's the Dodge Viper GTS
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gins with an arousingly svelte, muscu-
lar shape. Truth is, the new Riv pro-
jects more of a dynamiec image
than many people may associate
with a car wearing the Buick

name. The Riviera's beauty

poes bopeath its skin, In fact,
the coupe’s body structure is
as stiff as most anyvthing on
the road—a fact that helps the
independent suspenzion make
full use of the power from either of
the Riv's two 3.8-liter V6 engines, The
naturally aspirated version is good for
Coupe. The long-rumored hardtop ver-
sion of Dodge's 2-seat retrorocket will
be reality, albeit in limited volume.
Since all Viper produetion for 1994 is
gold out and dealers are already tak-
ing orders for 1995, the GTS Coupe
won't appear until early 1896, This
most awesome of Dodges boasts a
180-mph top speed—despite its power
windows and dual airbags. Other than
the steel top, a different chassis, sus-
pension, exhaust and wheels help dif-
ferentiate this grizely bear of a eoupe
from its roadster brethren.

More readily within grasp of the
masses are the 1995 Chevrolet Lumina
and Monte Carlo. In fact, the masses
have heen waiting for these midsize
carg to arrive and rejuvenate GM's
cornerstone division, As of June, the
wait will be over., Built off the same
platform and sharing vital dimensions,
chazsiz and drivetrains, the cars differ
by some appointments and number of
doors. The Luming desipniation stays
with the new sedan, while the coupe

revives the Monte Carlo name. To- - - ‘ |
L -
gether, the two new models should ] - e -
help strengthe i Sl = et——
elp streng hen e E—— -

L] |'||-l';'!'||1||'|:: 2 ta' T E )

206 horsepower. The optional super-
charged variant adds 20 hp and boosts
torque by 45 fi-b. from 230 to 275,

If the Riviera embodies the eszence
of the mature luxury coupe for GM,
the company’s definition of controlled,
yviet raw, youthful exuberanee iz con-
tained behind the Camaro and Fire-
bird badges. For 1984%%, there's o
celebration of that unique driving ex-
perience in the form of the Pontiac
aching backbone. Base power is from F 25th Anniversary Trans Am.
a 160-hp 3.1-liter V6. The more seri- The limited-run (2000
ous can equip the Lumina LS with an copies only) eoupe
optional 24-valve dohe 210-hp 3.4-liter starts life as a
V6, which is the only engine in the
Monte Carlo Z34. All versions come
with a 4-speed overdrive automatic,
dual airbags, air conditioning, anti-
lock brakes and power door locks,

While Chevrolet was content to
let the Monte Carlo name hibernate
since 1988, Buick has brought back
the Riviera after only a one-year hia-
tus. As it should, the '95 Riviera de-
ﬁne.f: Buick's vision of a cutting-edge DODGE/PLYMOUTH
personil luxury coupe. That visionbe- NEoN

16 POPULAR MECHAMICS ® APRIL | 594

Pl PHCITE Y CASPAR PHCTICR A Y

1 BY GASPAR P-CFTGRAPHS

i PO

Pl



Trans Am GT (5.7-liter V8, B-speed

manual and 3.42:1 rear axle are stand-
ard) and adds several exclusive touch-
es, including a blue stripe up the mid-
dle of its white exterior. The original
69 Trans Am had twin blue racing
stripes, bumper to bumper.

Rather than resurrecting or com-
memorating past names, Chrysler has
opted for brand-new ones for its slew
of brand-new cars. The newest of the
new are the "95 Dodge Stratus and
Chrvsler Cirrus sedans, These two 5-
passenger front-drive sedans are aimed
mercilessly at the heart of the imports’
greatest suceess—the compact sedan
market. You spell that market segment
Honda Aceord and Tovota Camry, The
elegantly swoopy Stratus and Cirrus
continue the eab-forward design trend
Chrysler started with its successful
LH sedans. Make no mistake, though,
these are far from being Y5-scale LH
cars, They look like nothing else on the
road, indluding each other, Looks aside,
Lht-"r o share chassis and dyivetrains:

a 16-valve sohe 2.0-liter Four with a
u-:ipr_-ed manual and a 16-valve dohe
2 4-liter Four or a 24-valve sohe Vi,
hoth with a 4-speed automatie. Stand-
ard equipment [neludes dual anrbags

and ABS (except on the base Stratus).

Chrysler's older news is the arrival
of the long-awaited Dodge/Plymouth
Neon. The subeompact with one name
—regardless of which dealership you
see it in—enters a market crowded
with more than a dozen direct com-
petitors, most of them Asian imports,
With aggressive pricing—38795 base
MESRP—styling, spacious interiors
and trunk. performance and quality
all part of the package, the Neon may
well become the benchmark vehicle in
its segment before the end of this
model half-year,

Like the Neon, the Oldsmobile Auro-
ra has been basking in so much ad-
vance publicity that many may think
it's been avound for vears, The truth
is, you should just now finally find this
sophisticated front-drive sedan at your
Olds dealer. Created to elevate both
Ol and GM to the next tier, the Auro-
ra takes dead aim at the Hkes of the

POPULAR MECHAMICS & APRIL | 599

GMC JIMMY 4-DOOR

Mereedes-Benz C-Class, Lexus
GS 300 and Infiniti J30. And this |

glite group would do well to take =T

the sleek Olids sedan seriously.
The Aurora comes armed with |
more interior space than any of |
them, as well as i
ABS, self-leveling suspension
and dual airbags. H\' the way, dicl
we mention the VA7 Oh yes, the —‘smu-—

it s pulled avound by 25()- hp worth of

32-valve dohe 4.0-liter V8,

While the passenger car divisions
of GM have been busy, its truck divi-
sion has quietly given separate and

-

i 4.a-liter V6. But they come in larger
and distinetly different wrappers,

Busy hands across the sea

Nor have the imports been sitting in

Neutral while waiting to see what
fiendizhness the domestic makers

o, have up their sleeves. For

OLDSMOBILE AURODRA

equally modern new faces to its com-
pact sport/utility, The 2-door and 4-
doar versions of the 1995 GMC Jimmy
ride on the same wheelhases ag their
]]I'E‘.l]{-.'[.'i‘.:i:iljt'ti and are still powered by

one, the mujor-domo of the foreign car-
makers has two typically competent
new models. The Toyota Avalon, in fact,
ventures where no Japanese import
has gone before—into G-passenger

The car leading the field around the Brickyand this year will be an essentially produc-
tion Ford Mustang Cobra convertible. The Cobra motor Is a 5.0-liter V8 with GT-40
cylinder heads, a special cam, intake manifold and exhaust headers. For those who
must have one, Ford Is building 1000 replicas. available through Ford 5VT dealers.

— ———



sedan territory, one of the sacred
markets of the domesties. (See New
Cars, page 104, March "84, for de-
tails.) Aimed at a smaller market seg-
ment, the giant from Toyota City is
also dialing up the heat in the fun-
to-drive-in-the-sun eategory with
its Celica GT Convertible. Based on
the recently introduced 1994 Celica
GT Coupe, the ragtop version offers

e

automatically open, the trunklid
opens to swallow the roof and even
the rear guarter windows disappear
into the top’s C-pillars, Naturally, the
turbocharged awd roadster's chassis

TOYOTA
CELICA GT
CONVERTIBLE

everything that its metal-top brother
has except the fixed roof,

While Tovota has swappeid the stesl
roof for a cloth one for the Celien,
one of its competitors has chosen a
different route, The 1995 Mitsubishi
3000GT Spyder VR-4 offers a fully
automatic retractable hardtop. Engi-
necred for Mitsubishi by Michigan-
bazed ARC, the {olding-top mecha-
nism relies on four hydraulie evlin-
ders, 12 links and an assortment of
relays and switches all operated by
one button. To expedite the opening
and cloging, the car's side windows

48

is reinforeed to compensate for the
lack of a fixed top.

A novel engineering feat of a differ-
ent bent can be found under the hood
of some versions of the "% Mazda Mil-
lenia. This front-drive luxury sedan is
the only tangible proof that Mazda
had plans to open its own second
channel of luxury models, following
the Acura, Infiniti and Lexus plan,
Mazda's new division was to be ealled
Amati, but the project died a cash-
sturved death in a8 down market. The
car that is the Mazda Millenia was to
be one of the Amati models. Regard-
less of what it save on the decklid, this
is one slick sedan. Equipped with all
the requisites—dual airbags, ABS, 4-
speed automatic, automatic climate
control, available leather and a sound
system that is the only thing audible
insitle the passenger compartment—
the Millenia can be had with some-
thing no other ear has to offer. The
Millenmin S offers a 24-vabve dohe 2.5-
liter Miller Cycle V6. The Miller Cy-
cle is your basic 4-cyele engine with a
twist. The intake valve does not close
before the piston begins to rise in the

L evlinder, A Lysholm supercharger,

operating at up to two atmospheres,
keeps the intake charge from escap-
ing out of the valve before it does
cloge, The result i= 210 horzepower,
210 ft.-Ib. of torgue with a broad curve
and foel economy of 20 eity/2¥ high-
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way. Non-Miller Cyele Millenias come
with Mazda's 170-hp 2.5-liter V6.

Of course when it comes to getting
power from six cylinders, few auto-
makers approach the results obtained
by that little old family-owned busi-
ness in Zuffenhavsen. Found in the
back of the "95 Porsche 911 Cabriolet
is the same naturally aspirated, hori-
zontally opposed 270-hp Six found
in the 911 Carrera Coupe (see New
Cars, page 89, Jan. "M). The open-air
Cabriolet also shares the C‘E%'['J'é
upper/lower control arm rear suspen-
sion. Performanee and handling are at
Porache’s level of excellence and even
incrementally better than the previ-
ous 911 series, which is still embodied
in the awd Carrera 4, Speedster and

Turbo. In a surprise move, prices of
both 1995 models are nearly 6000
less than the models they replace,
indicative of Porsche's desire to pet
back into the U.S. market.

Porsche is not the only German
automaker looking to reestablish
itself in this market. At the high-fun
end of the meter, there's the
new Volkswagen Cabrio. Like
every VW ragtop before it,
the '95 Cabrio is hand-built
at Karmann Coachworks.
Larger than the previous
Cabriolet, the new model comes
with dual airbags, an integral
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here, Kia products are not. The Korean
carmaker haz been building Ford
Festivas for years. And Kia is also re-
sponsible for producing the Festiva's
replacement, the Ford Aspire (see
New Cars, page 105, March "04).

The folks with the blue oval, how-
ever, can take all of the deserved
credit for their new front-drive mini-
van, the Ford Windstar. This replace-
ment for the aging Aerostar is bigger
than the Mercury Villager and has all
the necessary pieces to be an effective

rollbar, ABS, power
windows and a new |
115-hp sohe 2.0-liter
Four, More near the
practicality zone is
the 1995 Mercedes-
Benz E300 Diesel.
This gedan is like
the others in the
Mercedes E-Class, except that it is
powered by the country’s only 50-
state legal and squeaky-clean diesel
engine. The engine is a 24-valve dohe
naturally aspivated 3.0-liter Six that
eranks out 134 hp and 155 ft.-h,
One nameplate that's
brand-new here is
Kin, a Korean
company.

VOLKSWAGEN CABRIO

Dodge Caravan-fighter (see New
Cars, page 92, Feb. "H).

One model that's quietly sliding
into the midyear market is the Subaru

FORD WINL

Impreza Coupe. Unlike itz 2edan and
station-wagon namesakes, current
plans for the Impreza Coupe only call
forr all-wheel drive.

Other midyear news ineludes the
"5 Hyundai Sonata fwd sedan and the
Honda Passport. The Sonata offers
ABS; a V6 and enough interior room
antl luxury equipment to fool you into
thinking it costs $10,000 more than its
low-teens price (see New Curs, page
44, Feb, ). The Passport is Honda's
version of the Isuzu Rodeo (see New

After introducing the Sephia sedan,

it i= entering the sport/utility market Cars, page 105, March "94). L]
with the entry-level Kia hport-ag‘c
While the Kia name is new

SUBARU IMPREZA

COUPE




TELECOMMUNICATIONS

A BEEPER ..

New paging technology lets you send a !engthy
message—or get one—yvia satellite.

-

BY PHILIP CHIEN
PM lllustration by Paul DiMare

T MASHINGTON STATE
GATEWAT

DEFEMSE

ORBCOMM
R trooe/ Communications

System

An array of 26 satellites will provide

paging and monltoring services

nationwide. Four gateways heip direct

the flow of messages to the intended

reciplenis and work as a link to other
communication networi,




MEW YORKSTATE

GATEWAY

GEORGIA GATEWAY

® Depending on your point
of view, the capability to get
paged in the middle of nowhere is a
blessing or a curse. But nobody ean
deny that the capability to contact
somebody in an emergency is an asset.
And you could go out of range of your
pager by traveling away from large
business areas.

Not any longer. Orbital Sciences
Corp. (0SC) is launching a constella-
tion of satellites into orbit with a Pega-
sus missile released from an L-1011
plane. Ultimately, a constellation of 26
ORBCOMM satellites will permit any-
body, anywhere in the world, to stay in
eontact, “ORBCOMM is planned to be
the world’s first global personal mes-
sage communications system,” says
OSC president Alan Parker.

ORBCOMM is specifically designed
as a low-bandwidth system for trans-
mitting short messages, typically =ix
to 250 characters—about the length
of a4 small paragraph. Unlike conven-
tional pagers, ORBCOMM offers 2-
way alphanumerie capabilities—users
can transmit a message to anybody in
the world. The ORBCOMM system is
optimized for small amounts of alpha-
numerie data, not voice or video, This
niche approach makes ORBCOMM an
extremely inexpensive system to own
and operate.

P2(C2 (Personul Portable Communi-

‘eations Center) transceivers will be

d from $100 to $400, depending
on the unit’s eapabilities. The low-end
units will typically be emergency
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transmitters, or connected to other
devices like sensors or laptop and
palmtop computers. The Ligh-ﬂnd
units will include an alphanumerie
keyvboard and display.

Existing alphanumeric satellite
transceivers with similar worldwide
capabilities cost thousands of dollars
and fill a small suitease. In com-
parigon, ORBCOMM transceivers will
be about the size of a handheld radio
and weigh about 12 ounces.

LETTER TO A BEEPER

Messages sent on the ORBCOMM
system will eost about the same as a
posteard. When an ORBCOMM unit
wants to send a message, it's trans-
mitted from the user to one of ORB-
COMM's 26 satellites, whichever one
happens to be above the horizon, The
satellite transmits the message to the
nearest gateway, which is a large
automated switching center. Four

The ORBCOMM paging sateliite (left]
relays a signal to one of four strategically

placed gateways [above) that act as
switching centers.

gateways are planned for the United
Stutes, located in Georgia, New York,
Washington and Arizona. If the satel-
lite i3 not within view of a gateway,
it stores the message until it passes
over one. The four gateways are
strategically placed. Once the full con-
stellation of satellites is operational,
gaps where satellites are not within
view of a gateway will be limited to
fairly infrequent, short periods for
continental U.S. users,

The gateway determines where the
message should be sent. If an ORB-
COMM mesgsaage is intended for 2ome-
one in an office, it can be transmitted
by electronic mail, a fax or a phone
call—even if the receiving party isn't
an ORBCOMM subseriber. If the
message is intended for another
ORBCOMM receiver, the message is
transmitted back up to a satellite and
then to the user's receiver. If you

One-Way
Notes

® Two-way paging may be the fulure,
send messages one way via pagers.

Motorola and ATE&T now have what's
called alphanumeric capability. This

as well as numarals.

For instance, Motorola's Memo Ex-
prass pager, listing for $219, receives
and displays messages up to 120
characters in length. The pocketable
Memo Express is lightweight at 2.4
ounces and is available in a variety of
fashionable colors.

The comparably priced AT&T 3550
model, meanwhile, ups the ante by

but in the short term you can now §

means the pager can receive letters §

Mew pagers from companies like o

offering the ability to receive electronic-mail messages.
Alphanumeric messages are sent to a pager in a vari-
ety of ways. A dispatch service can relay spoken mes-
sages from a calter. Or you can type the message your
self using a computer and modem it with software supplied
by the service provider for a nominal fee. There are also
stand-alone keyboards that can plug inte a phone line

Alphanumeric pagers can also receive stock guoles,
news updates, weather reports and other types of text
information from service providers. These new alpha-
numeric services are available thanks to new high-speed
transmission technologies like the Flex system from
Motorola. Fees for alphanumeric pagers run from 355 lo

£80 per month for nationwide service —Frank Vizard

5
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want to transmit a message to an
ODRBCOMM user, you can phone in &
message to an operator or E-mail the
message through @ computer network.

Under worst-case scenarios—an
ORBCOMM user in an isolated area
without a gateway nearby—it eould
take a eouple of hours for the mes-
sage to get through. For most users,
though, it will take just a eouple of
seconds to transmit a message.

The first two ORBCOMM satellites
will be launched together into polar
orbits. They'll be followed by three
more launches, each
carrying eight satel-
lites, to cover mid-lati-
tude regions. When the
constellation is complete
in 1995, the two polar
satellites will provide in-
termittent service to very-
high-latitude users in the
sparsely populated high-lati-
tude regions, The other 24
satellites, arranged in three
planes of eight satellites per
plane, will provide near-continuous
coverage to users in mid- to low-
latitude regions where more than
9¥% of the world's population lives,

The ORBCOMM satellite is the
brainchild of satellite designer Jan
King. Each satellite is just 6.5 in. high
and 41 in. in diameter and weighs 39.5
kg (87 pounds) at launch. The satel-
lites are stacked like a roll of Life
Savers mints within the Pegasug' 48-
in.-dia. fairing. In orbit, the satellite
opens to expose two disc-shaped solar
Egnels and a 104-in.-long antenna

om. The state-of-the-art design in-
cludes a Global Positioning Satellite
receiver, the world's thinnest rigid
golar arrays and ultrasmall solar ar-
ray drive motors, earth sensors and
magnetometers. Each satellite has
seven antennas and 17 computers.

The satellites use VHI frequencies
and have sophisticated cireuits to per-
mit them to share those frequencies
with other VHF users, such as police
unite and businesses, without inter-
ference. Each satellite ean transmit
up to 50,000 messages per hour. While
an individual satellite is fairly small,
the entire constellation is one of the
largest, moat sophisticated satellite
constellations ever designed. The
gatellites have a design life of four to
gix years, and second-generation satel-
lites are already under development.

For the 48 lower states, coverage
will be available at least 95% of the
time with blackouts limited to very
short periods. ORBCOMM managers
are evaluating adding eight satellites
to fill in most of those gaps. Alaska
will be serviced primarily by the two
polar satellites, Messages to and from
Hawaii would be stored on satellites
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until they pass over a gateway.

The ORBCOMM system not only
pets a message to you but it ean also
tell you where you are, Since each
ORBCOMM satellite has a GPS re-
ceiver, it can determine its location in
space with a high degree of accuracy.
ORBCOMM transceivers can deter-
mine their approximate locations by
listening to the Doppler shift of the
ORBCOMM signals—how the sig-
nal's frequency changes as the satel-
lite passes overhead. ORBCOMM
receivers cannot determine their loea-
tions as accurately as GPS receivers,
but over time they can triangulate
their location to an accuracy of ap-
proximately 100 meters (330 ft.).

ORBCOMM's applieations are nu-
merous. OSC forecasts a market for
2.5 million units by the year 2000, plus
a potentially luerative market for
units as optional accessories in auto-
mobiles. The value of the potential
market, according to 05C's Parker, is
equivalent to the current income of
alphanumeric paging systems,

Currently, the company fore-
casts four primary categories
for ORBCOMM applications:
SecurNet—emergency alerts,
MapNet—posgition determina-
tion, DataNet—remote data
collection, and VitalNet—
personal communications,

ORBCOMM is confi-
dent that the SecurNet

anywhere.
Depending on the
features, the device will cost
between §100 and 5400,

aspect will make the existing COPAS/
SARASAT satellite emergency trans-
ceivers obsolete. ORBCOMM has
many more satellites, ensuring almost
instant response. It can determine
vour location more accurately, and
the hardware is less expensive than
existing ELTs (Emergency Locating
Transmitters). In addition, ORB-
COMM is a 2-way system, s0 you can
send back a message specifying what
kind of help is required.

Mapping applications for ORB-
COMM include tracking high-value
items, such as endangered animals,
hazardous materials or high-value
shipments, Just attach an ORB-
COMM transmitter to the ohject that
has to be tracked and it will transmit
its approximate location directly to
your computer, Environmentalists
can use this capability to track rare
animals, governments can use it to
track movements of nuclear mate-
rialg, and commercial firms can track
important shipments. MapNet ean
also be used for vehicle fleet manage-
ment. For example, a taxi dispatcher
can automatically determine the loca-
tion of each taxi in an entire fleet, and
each taxi's status.

One of the most esoteric applica-
tions is stolen-property recovery.,
Imagine if your car, equipped with an
ORBCOMM unit, is stolen. You ean
transmit a special code to the car's re-
ceiver—hidden within the car and in-

vigible to the thief. The ORB-

COMM unit then transmits back
its location, to within a couple
i hundred yards.

Remote data-collec-
tion applications are
more specialized,
probably limited to
environmental-

ists and large
businesses.
ORBCOMM

units can be
{Please turn
to page 125)



—CALL FOR NOMINATIONS —

DESIGN &
ENGINEERING
AWARDS
1995

® [t's time again to begin
the nomination process
for our annual Design &
Engineering Awards. As
you know, each year we
honor innovation, inven-
tion and just plain good
ideas in each of the areas
we cover editorially—
automotive, home im-
provement, shop tools,
boating, outdoors, elec-
tronics, telecommuni-
cations, photography,
science and technology.

The winners will be
announced in our January
1995 issue.

If you look back at this
year’s list of winners,
you’'ll get a very good
idea of the wide range of
innovations we recog-
nized. Everything from a
staple gun to a stealth
ship, from a new sports
car that can go 160 mph
to a mountain bike that

Anyone can make a
nomination for a POPU-
LAR MECHANICS Design
& Engineering Award—
readers, manufacturers,
distributors, public rela-
tions people, anyone. The
rules are very minimal.
There are no categories
or set number of awards.
We’ll give as many as
we think are appropriate.
If you want to make a
nomination, send a good,
clear photo or illustration
of the product, project,
or whatever it is you
are nominating. Include
a complete description
with all the details of
what it is, what it does,
why it's innovative and
why you think it de-
serves an award.

The judges are our
editors and their deci-
sions are final. Deadline
for nominees is Aug. 26,
might get up to 30 mph 1994. Mail entries to
on a good downhill run. Design & Engineering
There is every indication that the 1995 Awards, POPULAR MECHANICS, 224 W.
award winners will be just as diverse a 57th 5t., New York, NY 10019. Good
group, and just as interesting in their luck. Joe Oldham
cutting-edge creativity. Editor-in-Chief
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30 Many Awanrds.
90 Little Time.

“Pickup Truck of the Year”
POPULAR MECKANICS
1994 Mlg: and Engineering

NIPLINGER'S PERSONAL FINANCE MABATINF
“Best New Pickup”
NOME MECEANIX
“Versatile Vehicle Award”

CONVSUMIERS DIGEST

'IIA m B“Fll'

Excuse us while we take a bow. With more awards than we can list The New

here in the few short months since its introduction, the new Chevy i:-ll'i"E? As I?Ii'll:l K:

S-Series is off to a flying start. The award-winning '94 Chevy S-Series.
So new from the inside out, everything else is history.™ ﬁ
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COVER STORY

Last Great
Engineering
Challenge

& A

As the Soviet Union fell, so did the final
obstacle to perhaps the ultimate
civil-engineering project.

BY GREGORY T. POPE, Contributing Editor
PM lllustration by Alan Gutierrez

® Big bridges are back. After years of focusing inno-
vation on the short span, civil engineers again have
far-reaching ideas in the blueprints. By the yvear 2000,
the title of world's longest single span will have
jumped from England’s Humber Estuary to Scandi-
navia's Great Belt to Japan's Akashi Kaikyo Bridge,
with its 6528-ft. main crossing. And even longer RUSSIA
bridges loom on the horizon. Sicily to Ttaly? Spain to
Africa? Today, neither seems too much of a stretch.

But to one maverick engineer, a final gap still
beckons. It's the gap between East and West, between
two worlds closer now than they have beenin decades.
It's a gpap across time as well as space, because 1t spans
the international date line. By geographic standards
it's trivisl—about 55 miles—but by engineering stand-
ards it's an ocean to cross.

ALASKA

2 DafEennan,.



It's the Bering Strait. TY. Lin wants to bridge it.

Preposterous? Not so fast. Lin is no crackpot, Yes,
he's daring, but he's also a decorated engineer, with
the President's National Medal of Science among
many honors under his belt. He's written top texts on
conerete construetion, designed dozens of ground-
hreaking structures, taught at the University of Cali-
fornia at Berkeley for 30 years—in short, enjoyed a
glorious B-dec er in civil engineering.

But the A Siberia erossing—which Lin has
dubbed the jI'I.[FILII‘LTHI:*J!LIl Peace Bridge—has been

this man’s dream I'nl‘ 25 years. In l"iln. )
charitable organization to finance fe: |-1h|jtr1. -tu+|u=-
In 1986, he nonplused Ronald Reagan by handing him
race Bridge construetion plans after the president
spoken fervently on the Strategic Defense Initia-
id in 1994, a= Russia reaches out to the West,

Peace Bridge has returned in a new incarnation.
Only this time it's no longer just about peace. It's
about oil.

That's because the attention of petroleum compa-
nies is shifting toward Krasnoyarsk, Irkutsk, Yakut—

carry road and rall traffic along with
ol and gas pipeiines. Curved piers
wiolld deflect blows from shifting ice,
whiller concrete wisuld cover everything,
Including cabiles. The resull: a super-
rigid, weather-resistant Siructure,




ALASKA-SIBERIA BRIDGE

Lin and Phillp Chow blueprinted Gibraltar bridge with hybrid cable-stayed/suspension design. Each span would run more

the vast, unexplored eastern stretch-
es of Siberia. Already, Japan and
South Korea are considering pipelines
to siphon natural gas out of the re-
gion, Supplies there could dwarf the
current exports into Western Europe;
Last summer, geologists at Russia's
Academy of Sciences prophesied that
quadrillions of cubie feet of natural
gas and billions of barrels of oil await
exploitation in Siberia's hinterland,
This potential bonanza may just
provide the finaneial underpinnings
of the Peace Bridge. Lin wants to
leverage construction by running oil
and gas pipelines below the bridge's
roadbed. “I've switched to an eco-
nomie front,” he says. “You see, the
bridge will cost a few billion dollars.
The road on both sides will cost 850

= e e .

billion. The petroleum resources are
worth trillions of dollars. But to get to
the oil and gas you need roads. And
you need the pipeline.”

Stepping stones
Laying the economie groundwork for
the bridge will probably be harder
than building the structure itzelf. In
Lin's scheme, the bridge practically
rolls off an assembly line in modules.
A total of 220 spans—each a double
cantilever, stayed by two pairs of
heavy-duty steel cables—march across
the strait, the sequence hooking
slightly north at the Diomede Islands.
Every unit crosses a modest 1200
ft., except for two 1800-ft. spans for
the major navigation channels east
and west of the islands. The deck

® Think the Bering Strait connection is a
bridge too far? How about a tunnel in-
stead? That's the proposal of California
architect Stuart Resor—in fact, it's the
linchpin of a globe-spanning railroad
called WorldLink.

Resor's concept calls for an elevated
track from Washington, D.C., to Paris
through “the world's backdoor™—swing-
ing up through Canada, diving below the
Bering Strait and arcing across Russia
and Europe. The 300-mph needle-nose
trains would run on side-mounted wheels
locked into grooved channels.

Faor the sub-strait tunnel, Hesor would

Trans-Bering Express

Trains race through WorldLink tunnel made from prefab double-tube segments.

———

SO AR

ADHCHPH E

adopt the procedure now under way at
the Central Artery tunnel project in
Boston Harbor. Prefabricated stesl-tube
sactions are sheathed in concrete. low-
ered into trenches, pumped dry. buried
with rubble and gasketed together.

As with the Peace Bridge, the gquest
for oil would fuel construction of Resor's
tunnel. But Resor also envisions a day
when abbing patroleum supplies will ren-
der airling travel too costly, “Thera won't
be any easy solution replacing aviation
fuel for the long-distance haul,” he pre-
dicts. Further justification, in Resor's
view, for WorldLink. —G.T.P

than 3 miles.

consists of a double box. While road
traffic rumbles across the top face in
summer months, the upper box ac-
commodates an all-weather twin-
track railroad, and the lower box pro-
vides space for pipelines.

Drawing from offshore oil-rig tech-
niques, Lin rests this modular super-
structure on a series of concrete grav-
ity piers, curved like fat bugles to
fend off marauding ice floes. Each of
these is towed to its position, sunk
onto a base raft and weighed down
with ballast. Then a huge catamaran
barge floats each span to its pier. The
waters themselves offer little chal-
lenge—the strait runs no deeper than
180 ft.—but as in all Arctic construc-
tion, timing is eritical: Weather re-
stricts activity to only five months out
of the year.

And beecause of the climate, con-
crete must swaddle everything, even
the cables. “That's important from
two points-of view,” explains Lin.
“Number one, the conerete protects
the steel. It simplifies maintenance in
an iey area. Number two, it stiffens
the bridge, so it's not just hanging
from rope.” Only at the deck's expan-
sion joints would steel—coated to re-
sist rust—esee daylight.

The Peace Bridge is typical of
Lin's designs: At first glance they fly
in the face of logie, but eventually
they fly. Case in point: an award-win-
ning proposal for a bridge across the
Strait of Gibraltar, linking Spain and
Moroeco. Lin and colleague Philip
Chow picked an 8.75-mile route that
European engineers had written off
becauge it erossed water too deep.
The Lin solution: straddling the
depths with two enormous main spans
that leap 16,000 ft., made possible by
cable-stayed cantilevered struts that
trim each suspended length to 9842
ft.—still a record span, but within
reach of current technology.

Only time will tell if the Interconti-
nental Peace Bridge gains similar ac-
ceptance, or if fortune leads two na-
tions to forge this link. If so, then the
bridge will redefine not only geopoliti-
cal boundaries, but also the bound-
aries of civil engineering. PM
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BOATING

When the ice melts, it’s time to
give your hibernating boat a
spring wake-up call. Heres how.

i
IS

-
i
% N

® After the big chill of winter, the big
thaw 4 it's time to
Preparing
spazon of wet
time. Thou
f skiing, fishing
and eruising shoulid make spring tune-
up ehores practically fiv by

Yeah, right. Instead of warm
thoughts of summer, most of us are
-|i||.i'li '-".'Ir.:'l il'_'. I|I'I':|l| I'.lll 1EL '.'-"l-i Wik =
whier shrink wrap? A
cracked block, corroded pistons,
frozen bilge lines, split

tered belte? Op

of sPring means
-i,r-l.x.|.1-'|';_a'_|- yvour Dol
.'_.l-:||' |I||;|| I.II!" ;||||||i.| i
fun should be a happn

'
Ol & SIIMImEer s worth

his

we tuke off the

hoses, splin-
there be some-
'..'Ii:'_|_' lpss Illl'l.iH!.I-. 1 -fil"il"||‘.-ll|---|r|ll
problem that turns into a major head-
ache onee the boat pets under w &y
T.!:r |'I';l:-.'-.i|'i|i'_ HOARWEMS L '.i [l
found 'h_'
putting vour boat through a thoroagh
spring recommissioning composed of

guestions can only be

checking and
repairing long-term storage damage
undoing preventative
in the fall and giving the boat regular
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thres I'il""l F'll":‘ll"li' =

measires taken

maintenanee. The following are tips to
|.--§!'- v el 1t "I;._'||r

Log on
[T vou didn’t vse o checklist to winter-
ize in the fall, start one now. Onee vou
start, Reep it up to date for all future
deeommiszionings, recommissionings
and repairs, The list will serve as an
mgmng maintenanee log, an impor-
funt pear --I---\-_']'I'. hoat'= nperating
114 1'|-4".: An 1154 ':l'ii*- |'II:
keep track of the regular maintenance
indicated in vour owner's manuals
Clonsult these manuals for all repair
and maintenance operations, includ-
g spring funewmp.
Now move on to visual

inspections. Check im- =

portant systems first . ,f

to help vou

Start with holding
tanks and reser-

nirs. Inapect

the bilge, fosl

ank, transmission,
tilt/ trim pump, holding

e g

tanks, lower unit, oil reservoir and
any place where fluids colleet, Look
for puddling or signs of leaks. If none
ure found, top off levels where neces-
gary. Thiz is an important step before
attempting to erank the motor,
Marine sanitation devices and
freshwater holding tanks additionally
need to be inspected for mold, mildew
and insect invasion, Clean and repair
where Then disinfect and
I'i'l.--.' ]::!"“'”."I' |';.II-'I'J-\. Liw

NeCessary

-

Expozed to the elements

when under way. the fuel

line and bulb an outboards

need to be checked for I'Il
cracking and wear, Check

the clamps for corroslon and
tighten for a good seal.



gee if the aystems are operational
{aftor installing batteries), and do one
more visual inspection for leaks.

Since so many of the boat's systems
depend on the {atteﬁﬂ, they should
be among the first things checked, al-
though they already should be in good
working order. Why? Because they
ghould be sitting in a protected base-
ment or garage after removal in the
fall, Also, they should be in good con-
dition, because they've been recharged
every 30 days. Right? Leaving vour
battery idle and uncharged ean kill it.
But you already knew this,

For some batteries you will want to
check with a hydrometer for accurate
testing of the specific gravity. Double
check the manufacturer's specifica-
tion and charge as neceszary, Gener-
ally, slow charging is best. A hint: Be
careful not to overcharge. This ean
damage the grids and cause internal
corrosion. Whenever possible, use
battery chargers with timers, auto
shu and a variable output.

Before charging, remove the vent
caps and add water (some batteries
require distilled water), if necessary.
The water should cover the plates in
the cell. Remember that batteries
emit highly volatile hydrogen with the
vents open, 50 them in an area
isolated from sparks, smoking and
other potential sources of ignition.

Maintenance-free batteries cannot
be checked by uging a hydrometer
and do not require additional water.
@ However, they may require
charging. Make sure the
charger is properly set.
~. Monitor the charger

gauge frequently if it doesn’t have an
automatie shutoff.

Finally, check all battery terminals,
connections, fuses and wiring har-
nesses for corrosion. If you find signs
of corrosion, scrape them away and
use a corrcsion retardant. This is also
a good time to check all wire con-
nections for solid contact, and all wire
insulation for eracks,

The hull picture
Inspect the entire hull for soft spots,
blistering and hairline
cracks. Clossly check the =
integrity of the tran- -

som, especially
around the out-

<
board motor mounts SRS —

and sterndrive cutout. Since
transoms are typically cored
with wood, they routinely nead
rebuilding every 10 years—an expen-
give and complex proposition. Improp-
er storage, manufacturing defects and
unauphistiq}:ltierl resj::)uix can lead mﬁg
premature failure. So, be sure to
every hairline erack seriously. Water
intruzion between fiberglass layers
can cause wood rot or delamination,

This is a good time to finish inspect-
ing all the wood in your boat. Look
under seats, helm, storage compart-
ments, engine compartment and in
the bilge. Repair any rot if necessary
with protective coatings and marine-
grade plywood. Don't forget to open
all the inspection plates to check the
stringers, and also to look for signs of
collecting water. If you have serious
gquestions about the stringers, seek
professional advice.

Now, go to the dashboard and turn
on the running lights, blower, anchor
lights, bilge pump, radio, accessories,
instruments and any other electrical
systems. Typical problems in this
area include burned-out bulbs,
loose connections, burned-out
fuses and faulty switches. Check
live-well motors and bilge
pumps by filling them with
water from a garden hose,

Another area that requires
cleaning and greasing is the
slider assembly for the hy-
draulie steering. To ensure
complete grease cover-
age, turn the steering
» wheel through a

’ uple of wheel-
. loek turns. On
U a standard
steering sys-
tem, don't forget

To bleed hydraulic traller
brakes, connect a rubber hose to

the bleeder fitting and submerge the loose
end In a container holding some new brake
fluld. Then loosen the bleeder screw and

bleed untll alr bubbles are no longer visible.

PRA ILLLIETRATACRS BT ADCLP T BREITRASM

S,

sterndrives, remove the

lower unit to replace the water-

pump Impeller, a critical hard-to-

Inspect component that's easlly damaged.

to check the cable and all connections.
Ditto for the trim tab hoses, jack plate
assemblies and trim/tilt hydraulies,

At the helm, check the throttle or
binnacle, the key switch and emer-
gency stop switch., Adjust and lube
where necessary. Now, put the trans-
migsion in Neutral, remove the key
and move to the engine. Make sure
the spark plugs are clean, dry and
properly gapped. If any reservoir is
filled with corrosion-inhibitors, drain
and replace with proper fluid. Recon-
nect all parts you disconnected in the
fall, and check to see that all wires,
hoses and belts are in good condition,
properly in place and torqued tight
where necessary,

Time to erank up the motor. As
mentioned, refer to your owner's
manual or a repair manual for all
spring engine tuneup procedures.

Marine power
One thing that all marine engines
have in common is a cooling system
that uses a water pump. Manufactur-
ers recommend that replacing the
unit's impeller should be an annual
duty. This task involves removing the
lower unit on outboards and stern-
drives, so if you aren't comfortable
with this procedure you may prefer to
have this done at your service shop,
Impellers are easily damaged by
running them dry (caused by either
raising them too high out of the water
or by blockage of the water intake) or
by sucking in sand and grit. After you
remove the old impeller, and before
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installing the new one, be sure to
clean and grease the pump assem-
bly. This is also a good time to
check the level of lubrication
in the lower gear case.

For specifie tips, let's
start with outboards,
Fuel filters and sepa-
rators should be ex-
amined, cleaned and
replaced, if neces-
sary. If no leaks are

apparent, squeeze
the primer bulb to
check for firmness,
cracking and pin-
hole leaks. Check
adjacent hoses and
clampe. Replace any parts that show
sign=s of wear.

Check oil in lower unit, If water is
present, or if oil is milky or burnt,

ou may need to replace the seals.
¥‘tnn.lly, check the seal and fasteners
for the engine cowling.

For sterndrives, vou should also
check the oil in the lower unit. Then
inspeet the bellows and replace if they
are showing signs of wear. Do the
same for the air filter and thermostat.
Then, give a close visual inspection to
the raw-water cooling system, payin
mial attention to the hoses an

ps.

For inboards, start with a visual
check of the stuffing box and follow
manufacturer's recommendations for
paying particular attention to the
glands and torque on the locknuts.
Clear all drain cocks. On diesels, drain
water traps in gas tanks, and crank
engine for a few seconds to prime oil.

Now it's time to test-start the en-

ine. You can either conneet a garden
mmthemuteryuueﬂndmpthe
boat in the water and let it idle while
inspecting for leaks, peculiar noises
and smoke. Adjust idle and timing if
necessary.

When you're satisfied with how the
engine runs, it's time to install the
prop. Inspect the blades for nicks,
the hub and washers for wear, and
the splines for damage. Use manufac-
turer-recommended lubricant on the
splines and shaft before reinstalling.
Torque the prop nut to spec and in-
sert a new cotter pin.

The final duties are to inspeet your
safety gear. Check the expiration
dates on the flares and fire
extinguisher. Replace if
necesgary. Check all lines
for chafing and rot. Last
but not least, run your
electronic instruments in
their test mode.

Trailer time
Hook up the wiring harness and
test all trailer lights. If there's a

POPULAR MECHANICS ® AFRIL 994

problem, chances are it's a
burned-out bulb or fuse, or a bad
connection due to corrosion. Clean
and repair where necessary.

Check and lube the winch, When
you loosen and retighten the tie-
downs, check for chafing and buckle
deterioration. Then inspect the winch
cable or strap.

Check wheel bearings for water in-
trusion, foreign matter, pitting and
wear. Replace or repack them with
mmrine—mdeﬂ@eel— aring grﬁat:]e

atery or milky grease is a telltale
gign that the seals are shot. A burnt
smell or appearance is a sign that the

ings are running hot.

If you find any leaks or breaks in
the hydraulic-brake system or if the
fluid level in the reservoir is lower
than the master-cylinder ports, the
system must be bled. To do this, con-
nect a rubber hose to the bleeder fit-
ting and submerge the free end in a
container holding some new brake
fluid to ensure that no air is returned
to the system. Then loosen the bleed-
er screw, Make sure the master cylin-
der is filled during this procedure.
Bleeding is completed when the ex-
pelled brake build is free of bubbles,

Lube the trailer coupler and jack

T

Check all propeller assembly
components for signs of wear
and don't forget to lube the prop-
shaft splines before reinstaliation.
For good measure, throw away
the old cotter pin and

before hooking up the
boat. Also, apply a
short burst to all nuts
and make sure they're
| wrench tight. Don't
forget the lug nuts,
Inspect the tires for

tread wear and sidewall
cracking, including the spare. Then
inflate to spee.

What else? Lots, including inspec-
tion of the toolkit, first-aid kit, galley,
fishing equipment, skiing equipment
and too many others to eover in a
story of this length,

A good dewinterization plan will
not only help ensure a safe, trouble-
free season on the water, but it will
help your boat retain its maximum
value, As always, a pound of preven-
tion is worth tons of cure. ™

|

=)

Handy grease fittings on
bearing protectors make it easy
to lubricate traller wheei bearings
with a cartridge-type grease gun.
Finish job with a dust cap to

keep out road grime. Refill
throughout the season.

(
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ELECTRONICS

UuP:

At COMDEX,
multimedia and
laptop computers
take center stage.

BY STEPHEN A. BOOTH,
Contributing Editor

I'™M NOT SURE WHAT | SAW, SIR.

® No doubt about it: This is
the year computers get up DOR. MARKS WAS KILLED BY A BUG.

cloge and personal and come

home to stay. All the indicators
warrant this tq:ﬂar@_ss Fm'e?ast. : . . - Interactive Movie

Amid t%w. dizzying cornucopia of new products displayed at COMDEX, If you're going to save the world
the world’s fair of computing, in Las Vegas, Nevada, one trend emerged that sci-fl style, then the place to do It Is
will be weleome to the vast majority of people who have yet to see a reason with Quantum Gate 580). a plece
for owning a PC. Simply stated, this year's crop of personal computers and :;;E::'m': At ’:h”uﬂé':"f.":sg
peripherals let you an more things, and do them more Eas.ill_'r than ever ]Jefnre. titie Is packed mm;ium pages of

For example, vou'll find more usefulness than novelty in multimedia PCs, text and almost 2 hours of video
which access video, graphics, data and sound from compact discs. A growing [45 minutes of which Is full-motion).
library of CD-ROM titles ineludes how-to programs, interactive games and The reai difference, though, Is in the

’ x fuglley ; .. ; ; 3 . el use of animated video actors—real
reference works ranging from movie guides to encyeclopedias. Innovative o Wihose aetions v Basn
3 3 = £ .- & z + T4 r 1 #
Eidd—nn ho_ards E_et you mamp_uulate this multimedia data in new ways. Clever animated—and a multiayer
input devices will let you assign chores to the PC by means other than a key- Virtual Cinema landscape that
board, while new output devices offer versatility beyond printing text. Here's CTeates & resfistic sense of
depth and perception.

a sampling of the future.

Road Warrior

Tashiba has packed a lot of
Innovation Into the 4 pounds
and & ounces of Its deverly
named Portegé T3400CT, a 486-
class subnotebook computer
[53999). Most vislble Is the
7.8+n. active-matrix color
LCD dispiay. Also obvious is
the slot for PCMCIA cards and
the expandabillity they offer.
Under the hood there's a VL
Bus—as In local-bus video-
graphics accelerator. And It's
all powered by a long-life
{3 to & hours), quick-
charging |3 hours)
lithium lon battery.

Not Just The Fax

Besides squirting Ink. Ricoh’s latest output device
resembles an octopus for the number of tasks it can
handie. It's a plain-paper fax machine, which means
it's also a convenient photocopier. With the addition
of an Interface module, |t becomes a computer prinber,
The Ink-jet engine prints sharp text or images on plain,
cut-sheet paper. You can feed It 10 sheets at a time,
for sending faxes or making photocoples. Its name?
Simply and deceptively, FAXB00 [$1695, optional
printer interface 5150).
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Better Mousetrap

Want to draw on your computer? This used to be a costly
hobby, but Aristo’s College Board/Digital [$295) makes graphic
input as easy as feeding cheese to a mouse. The company, a
division of Kah-I-Noor, of graphic-arts fame, combines a mouse,
digitizer tablet and drawing board In one package with the
necessary software to run with Microsoft Windows. You simply
draw on the digitizer tablet with the mouse, and the rodent
conveys the Input to computer and screen. It doubles as a
regular mouse for routine cursar chores, too.

Scan ‘N’ Can

One aspect of deskiop
multimedia s the ability to
Incorporate images In a
computer presentation by
scanning objects with a video
pickup device. Most scanners,
though, are optimized for
capturing flat objects or are
designed so that the abject
has to be brought to the
scanner. VideolLab's FlexCam/
Document [$895) Is more versatiie. Its gooseneck design adjusts
for the job at hand, a boon for scanning 3-dimensional objects.
Also, the video camera’s lens can be focused to within a guarter-
Inch of an object, effectively permitting magnification. Now you
€an scan your stamp or coln collection into PC memory.

Golden
Age Of

reless
That's where personal computing
Is headed. and Motorola is alrborne
with I3 NewsCard wireless recelvers
for electronic Information. These
credit-card-size modules are designed
to fit into PCMCIA-type slots on
portable PCs, as well as those on
the new personal digital assistanis
such as the Apple Newton, Casio
Z-7000, Tandy Z-PDA and GRID
23%90. Prices will be established
by the respective companies.
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Have ROM, Will Travel
Panasonic’s embarking on a
multimedia roadshow. The
company's 486-CF-VZIP, a
486-class notebook PC, Is a
modular design with a slot
for either a nonstandard 3.5-
in. CD-ROM drive |5499). a
floppy-disk drive, a second
battery or other add-ins.
Prices begin at 52549,

but with CD-ROM you'll
probably want the unit
with a 10.4-In. color
screen [$4199).

Catch A Wave
What's better than going gold on the Bilfboard

charts? Goling platinum. Multhwave Innovation is taking
digital soundcards to the next level of performance with
Its Audiowave Platinum 16 (5299)
for multimedia PCs. The 16-bit card
has too many features to mention
—amaong them the ability to create
a 30 surround-sound fleld from
Z-channel stereo material, But
its unique feature
amaong all boards

Is its capabiiity for
simultaneous digital
recording and play-
back. This means a
PC-savvy musiclan - -

can recaord and mix new soundtracks by playing live to the
accompaniment of recorded ones In computer
memaory. The AP16 Is compatible with Creative Labs" Sound-
Blaster, Microsoft's Windows Sound and other audio standards.

The Memphis Sound

It Memphis makes you think of Elvis, you're on target.
Medla Vision's Memphis [$999) Is a kit for upgrading
PCs to multimedia status. It combines a CD-ROM drive,
stereo speakers and an
interface card that installs
Inside computers with 386-
class or higher micro-
processors, Also Included:
several multimedia discs and
all the necessary connecting
cables. The disc drive offers
double-speed operation, for
faster data transfer. And since
it plays CD-ROMSs, It also plays
music CDs. Just detach the
speakers and place them apart
for wider stereo imaging. PM
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PROJECT CAR

A

A
Transforming our Buick Estate Wagon 1 H- a contemporary
Gran Sport with new Ionks power and\§uspension.
-l
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punched it to whip back across our bow and leave us
wallowing in his wake,

But it didn’t work that way, because we punched it
too. Not that we were in the habit of playing boy racer,
mind you, but sometimes it's just necessary to deal
with a situation. Mr. Stealth’s eyes widened in divect
proportion to the swinging speedo needle, astonished
that hiz sports car could not pull an inch on our wagon.
- At 75, he let up and meekly turned in behind us, 1t was

~ justone instance of our project Buick (turning a roly-

To say that those new-found capabilities are formi-
dable would be a gross understatement. To say that
our Roadmaster Gran Sport Wagon is, arguably, the
best-performing station wagen we've ever driven
would not be an overstatement. To suy that we are
delighted with the way our project turned out would
be, simply, the truth.

In our initial episode (Nov. "93), we established base-
line performance numbers for our stock 1993 Road-
master Estate Wagon., Now we get to the fun part—
more horsepower, better handling and looks to mateh.
- The stock 5.7-liter LO5 throttle-body injected engine



with its 300-horsepower LT1 VB and special Blistein Police Pursult shocks, our custom Bulck Roadmaster Gran Sport Wagon pulied llke
a champ without Its former white-knuckle handling Ilis. Buick factory chrome wheels and dual exhaust add to performance image.

in our Buick put out 180 horsepower.
For '%4, Bui{:E ups the ante to 260 hp
with the LT1 multiport injected ver-
sion of the engine. As of this writing,
however, Buick has yet to build its
first production car with this power-
plant. We went even one better than
Buick by installing the 300-hp Cor-
vette LT1. A specific camshaft and
aluminum cylinder heads help squeeze
more ponies from the same displace-
ment. The actual engine swap was
handled by Specialized Vehicles Ine.
(SVI), Troy, Michigan.

Unlike the old days when swapping
an engine was basically a matter of fit-
ting it all into the engine bay and lin-
ing up the motor mounts, late-model
computer-controlled engines present
a whole different kettle of worms.
First there are the usual underhood
clearance considerations. Differences
in frame rails and engine mounting
points between "93 and '94 Roadmas-
ters meant that the LT1 would not
simply drop in and line up. Seems that
the frame rail and the Corvette en-
gine's accessory drive were fighting
for the same real estate. While others
have notched the frame rail for clear-
ance, 3VI used a different tack.

To keep accessory components, such
as the air-conditioning compressor,
close to their original Buick locations
for the easiest fit, SVI mounted a
Camaro accessory drive on the en-
gine, and then spaced it out to line up

]

with the Corvette balancer pulley.

Another worm in the kettle was
the LT1’s reverse-flow cooling sys-
tem. The trick here was to reverse the
inlet and outlet nipple positions on
the stock radiator and run dual elec-
tric cooling fans in place of the LO&'s
engine-driven fan.

A dual-exhaust system with larger-
diameter 2'%-in. pipe to and from the
single catalytic converter frees up the
LT1's breathing.

The biggest problem, though, in-
volved the electronics. A Camaro (F-
car) computer was determined to be
a better choice than the Vette ECM
to handle the requirements of the en-
gine and body. Then, using factory
schematics and determining comput-
er input and output values for every
circuit, SVI fabricated a new umbilical
cord, one wire at a time.,

Once the drivetrain, using the stock
700R4 transmission with modified
shift points, was buttoned down, the
suspension was beefed up with Deleo
front shocks from the Chevy Caprice
police package. As a nod to Buiek's
performance heritage, factory 15x7
chrome road wheels were shod with
P245/60R156 Goodyears. The fat tires
filled out the wheel wells and added a
more serious performance look.

A police-option steering box for B-
bodies, with a 12.7:1 ratio, gave us a
snappier response to steering inputs
for a sportier feel.

Our wagon took on a really distine-
tive appearance after we had Lentz
Auto Body in Belford, New Jersey,
gwap Roadmaster sedan front-end
body parts (hood, grille, headlights,
bumper, fascia and fenders) for the
wagon pieces. Theoretically, this
should have been a direet bolt-on, but
Lentz had to fabricate and add spac-
ers to the radiator core support to
make the fenders line up evenly with
the doors. Another bugaboo was a
hard-to-obtain factory wiring harness
to hook up the new headlights.

For a more custom look, we had
Lentz shave the hood ornament and
black out chrome on the body and
grille. Once again reaching back into
Buick's performance heritage of the
muscle-car '60s, we added reprodue-
tion Gran Sport and G8 emblems to
the grille, rear quarters, tailgate and
engine compartment.

As a final sinister touch, we had
AutoWorks in Middletown, New Jer-
sey, dark-tint all glass, except the
windshield, of course.

Visually, our wagon's transforma-
tion was complete, Performancewize,
it was lacking. The police Delcos
didn't give us the control we had
hoped for. The wagon still porpoised
and floated. At higher speeds, we felt
the need to contact air traffic control
for takeoff clearance.

Doing some research, we found a
factory-option shock package—8X3-
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Police Pursuit option on the already
optienal Caprice sedan police pack-
age. Congisting of heavy-duty Bilstein
gas shocks, front and rear, we found
that the shocks were a simple bolt-on
replacement. What a difference! The
Bilsteins dramatically improved han-
dling and solved the float problems.

The transmission proved to be
another headache, Working fine when
the wagon was stock, it was now
giving us mushy shifts under heavy
throttle, and eventually quit shifting
altogether. Inspection by the high-
performance specialists at Lombardi
Bros./Gibraltar Transmissions in
Brooklyn, New York, showed the
TOOR4's internals to be thoroughly
cooked. A rebuild with heavy-duty
and high-performance parts—a new
input housing to replace the original
that was eracked, competition-style
cluteh packs, Kevlar band, beefy
torque converter with slightly higher
stall speed, larger servos, mild shift
kit and big oil cooler—put us back in
the tow "n' go business.
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Heartbeat of our praoject is the Corvette
S.7-liter LT1 multipart Injected VB, which
replaced the Roadmaster's stock throttie-
body Injected LOS engine, An F-car
accessory drive was used for easlest
engine fit without the need to notch the
frame ralls. The wiring hamess [right)
had to be strung wire by wire, following
factory schematics, to mate the F-car ECM
with the Vette engine and Bulck body.

Steve Lombardi also found a GM
service bulletin recommending drilling
a hole in the valve body to inerease
hydraulic preasure to the 2-3 shift
clutches to avoid premature failure,

=0 what's the bottom line on our
haulin’ hauler? For openers, our quar-
ter-mile times dropped from 16.8 sec-
onds/T9.6 mph to 15.1 seconds/87.3
mph. Qur firmer-shifting trans now
chirped the tires in Second and Third.
Slalom speeds increased from 50.6
mph to 53.2 mph.

Handling and response overall were
greatly improved, primarily beeause
of the more stable platform resulting
from the Bilsteins. Transient response
was more crisp, and the big Buick was
better able to answer the helm, espe-
vially with its quicker-ratio steering.

Towing now became a more pre-
dictable exercise. Our wagon was less
susceptible to crosswinds and those
dreaded side-to-side oscillations. More
often than not, our knuckles retained
their natural color instead of glow-
ing white all the time. The increased

power was especially noticeable in the
midrange, where, previously, carpet-
crunching throttle stomps were nee-
esgary for any kind of acceleration.
Fuel mileage increased from 5 mpg to
more than 10 mpg when towing, and
from 17 mpg to 21 mpg unhooked. So
on top of everything else, our hauler
rewarded us with a little savings that
we could haul to the bank. ™

|’ SOURCE LIST
The {r.r”ﬂu'mg iz a list of some of the
suppliers for this project:

& Buick Motor Division, Flint, M1.

¢ Delen Chassis Division, Dayton, OH.

® GM Powertrain Group, Pontiae, M1

& M Serviee Purts Operations, Flint, ML

& Saginaw Divigion, Saginaw, MI,

e AutoWorks, 66 Leonardville Ed.,
Middletown, NJ 0TT18; (908) 455-0330,

® Lentz Aute Body, 902 Main St
Belford, NJ 07718; (208} TAT-0804.

# Lombardi Bros./Gibraltar Tranzmig-
sion Corp., BG699 18th Ave., Brooklyn,
NY 11215; (718) 236-0121.

& Specialized Vehicles Ine. (SVI), 1401
Piedmont Ave., Troy, M1 48088; (313)
(80-1400.
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New tires from Goodyear and Michelin push

the technology envelope.

BY MIKE ALLEN, Associate Automotive Editor

® Computers have changed virtually
every aspect of modern life, even in
the design of what otherwise seems to
be a prosaic commodity such as a tire,
Round and black, right? Comes in dif-
ferent sizes, and the tread pattern is
different depending on whether you
want a quiet highway ride or good
gnow and off-read traction at the ex-
pense of a smooth, quiet ride.

The days of when the art depart-
ment of a tire company designed a
tread pattern to catch the customer's
eye are long gone. With the use of
computer modeling and CAD/CAM

(Computer Aided Design/Computer

-

t
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sign to life has shrunk from
years to months.

The obvious advantages are
the ability to optimize the dif-
ferent elements of the tire's
construction separately and to-
gether, the ability to bring a tire
to market in a short period of time,
maintaining a competitive advantage
and reducing costs.

Goudaze_ear Eagle

uatred
Goodyear recently introduced a high-
performance version of its passenger-
car Aguatred all-season tire, dubbed
the Eagle Aqua-
tred, which was
almost totally
fleveloped on the
computer. The
Fagle Aquatred
is available in
low-profile sizes
to fit a wider
range of vehi-
cles than the
original Aqua-
tred's intended
market of mid-
size and large
sedans. In fact,

Note green patches of fluorescein-tinted water under the tread of
Goodyear's GT+4 (left] as tires pass over wet glass plate at speed.

Alded Manufacturing), tire engineers
are able to optimize a new tire's con-
gtruction in a fraction of the time for-
merly necessary.

In years past, test tires were fabri-
cated to a new design from the engi-
neer, tested and evaluated, and then in
turn a better tire was designed. It
took months for every iteration, mak-
ing the overall design process for a
truly new or innovative dpem gn lengthy
and expensive. Now it's possible to
change a single parameter in the com-
puter model of a tire design and eval-
uate a simulation of the tire's project-
ed performance within a few hours in
the lab before a tive physically exists,

Test tires still need to be built
to validate the simulation data, but
the lead time to bring a new tire de-

&8

the Aquatred
matches the Ea-
gle GT+4 pretty much size for size.
Hydroplaning, or aquaplaning, is a
simple-to-understand phenomenon—

The Goodyear Eagle Aquatred Is a high-
performance all-season tire that's avallable
In low-profile sizes.

gented by rubber meeting the road.
The rest is composed of grooves, or,
in the case of the Eagle Aquatred,
aquachannels. The Aquatred has a
larger percentage of void space, but
that'z not the whole story,

With increasing void space, it be-
comes more difficult for tire engi-
neers to control the individual blocks
of rubber as they squirm their way
along the pavement. Especially when
the tire is ealled on to generate cor-
nering, acceleration or braking force,
the tread blocks distort, If they dis-
tort too much, you'll have a loss of
traction or, in extreme cases, chunks
of rubber being separated from the
tire carcass.

Look at the images at left contrast-
ing Goodyear's GT+4 with the new

(Pletse turn o page 1.33)

water normally is squeegeed out
from under the separate rubber
blocks of a tire as it travels down
a4 wet road. When the water
iz deep enough or the speed is
high enough, the water simply
builds up in a wedge between
the road surface and the tire.
When the rubber leaves the road,
braking and steering are no
longer possible—and your ear
goes out of control.

The largest single variable in
the design of a tire that influ-
ences hydroplaning is void space
—the percentage of the tread's
footprint that is actoally repre-

Rubber tread blocks are different sizes to change
drone of tread o white nolse.
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Customize

Your Home
With These Great
Remodehng =
Projects

-Install ﬁ‘ oot
Floodhghifmﬁr

-f%’h‘PIfuhi;Tmesw‘#
... And;Shrubs ..

@ Install A ,
Garage Door
Opener

III!’I’]I1|'!IIII'.1 i

® Install A
Deadbolt Lock

® Install Under-
Cabmet Lights

® Seal Concrete
Floors




here's no hetter wiy to extend

I a day than with a house- or
garage-mounted floodlight. 1f

thiz iflea doesn't a‘pfmul ta you, rest

assured that it will appeal to the
youngsters around the honse. Aside
from offering a measure of added
security (and safety), a floodlight ean
improve a range of outdoor activities,
from backyard barbecues to driveway
baskethall. And to top it all off, flood-
lights are relatively easy to install,

Variations on a theme

Floodlights take a variety of forms
and are installed in a variety of ways,
A guick trip to your local home center
will reveal several design options.
You'll see the traditional fixture—
like the one we installed—hut yvou'll
also see rectangular quartz-halogen

70

Keep your yard well-lighted for outdoor
activities and improved home security.

TEXT AND PHOTOS BY MERLE HENKENIUS

lamps, Both are available in 1-
and 2-lamp kits. Quartz lights
l!._. are more efficient, but also
more costly,
Of these, you'll find
some designed for wall
installations (like ours),
and others for soffit
installation, The
primary differ-
ence is that wall
installations are
weatherproof. Sof-
fit lights, because
they enjoy eave protection, are less
a0, Some will have motion-sensing
UN/OFF switches, and some will have
light-sensing photoeells. Still others
can only be switched manually.

When it comes to wiring a flood-
light, you'll have several options. You
ean fish eable into finished walls,
thereby providing indoor switch con-
trol, or vou can surface-wire with con-
duit, placing the switeh on an exterior
wall or post. Another option is to sur-
fuce-wire some of the installation and
fish the rest. If you opt for surface-
wiring, all boxes and connectors will
need to be weutherproof, Where al-
lowed, plastic boxes and conduit make
these installations quick and easy.

As for our installation, we opted for
a standard, 2-lamp fixture with a
light-sensing photocell. When the

switeh is left in the ON position, the
light comes on automatically when it
gets dark, This feature, while not
foremost in our thinking, does offer
some security when no one is home.
On the majority of days, however, we
plan to switch our light manually.

Our light, made by GAMPAK (475
Bloy St., Hillside, NJ 07205), accom-
modates two 150-watt, weatherproof
floodlamps. We paid about $15 for the
fixture and $5 for each lamp. The fix-
ture came with its own weatherproof,
surface-mount box.

Electrical access

In many cases, the easiest access to
existing power is through the parage.
Unfinished garages make wiring easy,
especially if you don't mind having the
gwitch in the garage as well.

In our case, we chose to install our
light on a gable end of our house,
aceessing power in the attic (from an
overhead hallway light below). We
also wanted our switch inside, near
the back door. This required a little
more work, but not much more.

The hallway light we wanted to tap
had its power originating at a ceiling
box, with a 2-wire switch loop running
down to a wall switch on the main
floor. This eonfiguration, which is
very common in newer homes, is re-
quired if you hope to pull power from
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a ceiling box. Had the power origi-
nated at the switch box, with only a
switeh lnuﬁumndmg to the ceiling,
we would have been foreed to find a
different power source,

Begin by shutting off’ power to the
cireuit in question and removing the
ceiling fixture. This done, go into the
attic and use a serewdriver to punch
through an unused Enockout in the
existing ceiling box (Photo 1). Alter
feeding 14/2 (with groond) cable into
the ceiling box, staple the cable next
to the box and every 4 fi. alongside
the eeiling joists (Photo 2).

After reaching the top plate of the
wall that will hold your new switeh,
bore down through the top plates

two cables into
the wall cavity
(Photo 4). One of
these eables extends
power to the switch from the
existing ceiling box, while the other
will earry power from the switeh to
the new floodlight. Be sure to push
through enough cable to reach well
pitst the switeh location in one direction
and the floodlight loeation in the other,
If your eable needs to travel across
several ceiling jolsts (like ours did) to

1 To access power from an existing celling
box, first use a screwdriver to punch a
new box hole for the supply cable.

2 Staple the new cable alongside the
ceiling joist within 8 in. of the ceiling box
and every 4 ft. thereafter,

reach the floodlight location, bore
through each joist and pull the ca-
ble through these holes (Photo 5).
After pulling eable to the gable
will of the attie, staple it several
times mare on its way to the fixture
location (Photo 6). Codes require a
staple within 8 in. of the fixture box.
Finish running the eahle by hringing
it through a 1%-in.-dia, hole bored
through the outside wall where yvou
want the light to be,

Installing the fixture

Chur fixture consisted of a weather-
proof metallie box, two adjustable
lamp holders, a rubber weather gas-
ket and a cover plate, which contained

3 pDetermine the wall location of your new
switch, then bore through the top plates
of the same wall from abowe.

o

& Feed two cables—one for the switch,
and one for the Moodlight—through the
switch box hole and Into the wall cavity.
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5§ When crossing celling joists, bore a
cable hole through the center of the |oists
and pull the cable through.

& Bring cable up the attic or the gable
wall that will support the floodlight and
staple it alongside a convenlent stud.

7




7 Tum a nipple or threaded adapter into
the back of the box and feed the new
cable through this extension.

8 After instaliing a lamp holder on each
end of the box, mount the box on the
outside wall with two wood screws.

9 Join all white wires together and all
ground wires together. Then hook the
biack [hot) wires to the photoceil.

10 Push the sensor Into the bax, then
press the fixture's rubber weather gasket
in place. Tighten the cover securely.

.
i
3
-

| /

11 Determine the precise location of your
switch box, then hold a cut-in box In this
spot and trace around it.

12 Use a drywall saw or sabre saw to eut
the opening for the new box. Be sure to
cut right on the line for the best fit.

\

13 Pull the cables into the cut-in box and
press the bax into the wall. Then tghten
the bracket screw securely.

the photocell. To keep water from
entering the box through the cable
opening, it's a good idea to install a
nipple in the rear opening of the box.
A threaded-steel nipple will work here,
but we opted for a plastie conduit
adapter. After wrapping Teflon tape
around the threads, tighten the adapter
into the box opening (Photo 7).

We also threaded the two lamp
holders into the sides of the box.
Again, use Teflon tape to seal the
threads. The lamp-holder fittings come

iz

14 Join both white wires together and all
ground wires together. Then attach both
black wires to the switch.

with locknuts, like those used on box
connectors, which lock in the angles of
the holders. With the adapter and
lamp holders in place, pull the switch
cable through the adapter and screw
the box to the house siding (Photo 8).
To wire the fixture, begin by join-
ing the cable's bare-wire ground to
the fixture's grounding lead wire, and
to an insulated grounding pigtail.
Then bond the pigtail to a serewhole
at the back of the box. Next, join all
white (neutral) wires in a twist con-

H

15 To access power, join all white, black
and ground wires. Then join the black fix-
ture wire to the white switch wire.

nector, To power the fixture, join the
eireuit’s black wire to the black wire of
the photocell, and the photoeell’s red
wire to the black wires from the lamp
holders (Photo 9). Finally, install the
cover plate, making sure that the
edges of the box are covered on all
sides by the fixture’s rubber weather
gasket (Photo 10).

Installing the switch box
To install a new switeh and switeh
box, begin by identifying the stud
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space that contained the cables pushed
down from the attic. Because a cut-in
box needs to be held several inches
away from a stud, echoose a spot in the
center of the stud space and 42 in.
above the floor, as measured from the
bottom of the box. Hold the cut-in box
against the wall, face forward, then
trace around it with a pencil (Photo
11}, and cut along the traced lines
with a drywall saw (Photo 12).

With the box opening cut, reach
into the stud space to retrieve the
cables. After trimming them to
length, feed each cable through its
own box opening and press the box
into the wall (Photo 13).

Finally, tighten the screw that
draws the support bracket against the
drywall, and strip the cables of their

sheathing within the box. At this
point, you can also strip % in. of insu-
lation from all black and white wires.
To wire the switch, join the white
wires in one twist connector, the
ground wires in another one and
press the two black wires into their
stab-in slots in the back of the switeh.
After screwing the switch yoke to the
box, install the cover plate (Photo 14).

W’irlng the access fixture

As stated earlier, our hallway light
was powered from the ceiling box,
with only a 2-wire switch loop di-
verted through the switch box. At
first glance, the wiring in this box can
seem a bit confusing. The best way to
work through the confusion is to wire
the obvious—the ground and white

(neutral) wires—and deal with the
black (hot) wires later, when there are
fewer wires to think about.

Begin by joining all white wires in a
twist connector, except for the white
wire from the switch loop. If this
white wire is not already marked with
black tape, mark it now. Then, join all
ground wires in a twist conneetor.

This will leave only three unconnee-
ted wires—the black lead from the fix-
ture, plus the black and white switeh
loop wires. To complete the job, join
the white switch wire, (marked with
black tape) to the hlack lead wire from
the fixture. Then join the black switeh
wire to the rest of the black wires in
the box (Photo 15). Finally, install the
fixture and globe and return power to
the eireuit. ™
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How To Plant

ees And

Shrubs

Dress up a barren yard with these staples

of the landscaping trade.

TEXT AND PHOTOS BY MERLE HENKENIUS

he nice thing about building a

I home in a new development is

that everything is new and
clean and uncluttered. Unfortunately,
these are also the primary disadvan-
tages. Without well-estahlished trees,
and the sense of permanence they
confer, that spanking-new home can
appear misplaced—even foreign to its
environment.

Of course, after the down payment,
and after that breathtaking cash drain
known as “new-house incidentals,”
there's often precious little left for
landscaping. And it’s all compounded
by the nagging realization that trees
take a long, long time to mature.

A 5300 Iﬂl’l’l‘Pl"ﬂl‘HH!
solution
While contemplating $3000 to $5000
worth of landseaping can cause the
average new-home buyer to break out
in hives, a few hundred dollars is more
manageable, at least conceptually.

What ean yvou buy with £3007

A start, consisting of a few trees
and shrubg. But this iz a good and rea-
sonable start. By planting a few trees
now, they'll have several years of
growth while you work on the finish-
ing touches, In this sense, trees and
shrubs are more timely investments
than perennials along the walkway.

This is compromise thinking, of

course, and compromises are best
measured against the all-or-nothing
alternatives. In the ALL corner are
those who advocate rolling the cost of
plantings into the mortgage. But do
you really want to pay interest on
those plants every month for the next
20 or 30 years? If you do, expect them
to eost up to three times their pur-
chase price,

In the NOTHING corner, of course,
are those dear and sensible souls who
don’t mind living on a moonscape until
they've saved the money to do it all at
once. Each theory has merit, but in
the end, compromises aren't so barl.

I nsive

mnmﬂ help

Our first suggestion is to have an
architectural landseape plan drawn up.
Not only will this give you some pro-
fessinnal help in designing an attraec-
tive vard, but it will help focus priori-
ties. It's a simple matter of scale. One
look at a blueprint and you'll know
which plantings should come first,
second and 2o on, as finances allow,

A professional landscape plan need
not be expensive, and shouldn't be,
when expense is the primary incen-
tive for doing your own work, Many
nurseries and garden centers have
certified landscape architects on staff
or on retalner, and they also make
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good usze of university students ma-
joring in this field.

For 350 to $150, you'll get a work-
able plan, and in many cases this fee
will be refunded with the purchase of
a given amount of merchandise. Once
yvou meet this minimum, of course,
there's nothing to stop vou from buy-
ing the rest of yvour plants elsewhere.

e paid 250 for a landscape blueprint,
which will be refunded when we reach
500 in purchazes.

Timing r plantings

The best times to transplant trees and
shrubs are in early spring and fall.
While summer plantings are commaon,
owing mostly to mortgage company

1 Dig the hole slightly larger and deeper
than the nursery pot and check all meas-
urements with a tape measure,

& With a helper holding the pot, raise the
bush by its stem untll the root ball Is com-
pletely free from the pot.
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elosing dates, summer heat can take
itz toll. Even if you were to water
religiously, and at the same time not
overwater, a summer-planted tree is
going to just hold its own. It probably
won't grow, but will hunker down and
uge all of itz reserves to stay alive. In
that sense, a tree planted in July has
little growth advantage over one
planted in September.

Planting bushes

We began with a black haw bush
(Viburnum prunifolinm) near the
front corner of our house, Our first
step was to scale off of our blueprint
to determine its exact placement. A
quick eheck with a ruler will get you

& Measure liquld fertilizer in the proper
amount and pour Into a watering can. Dry
fertilizers can also be used.

5§ Lower the root ball into the hole and
center it from side to side. Make sure the
stem Is as straight and plumb as possible.

pretty close. Our print, for example,
was sealed 1 in. to 10 ft.

If you'll be planting without the aid
of a scaled plan, try to avoid the com-
mon pitfalls of scale. When determin-
ing placement, remember how big
vour tree or bush will be when fully
mature. A bush that will spread to
8 ft., for example, should not be plant-
ed 3 ft. from the house.

After pinpointing vour preferred
location, measure the depth and diam-
eter of the temporary planting pot,
and dig a hole to mateh this size. Then
over-excavate the diameter by several
inches and recheck all dimensions
with a tape measure (Photo 1), The
slight over-excavation provides room

3 Pour 1 gallon of fertllizer solution Into

the hole, making sure that the sides of the
hole are also treated.

& Small, Irregular branches may be
trimmed at planting, but most shaping
should wailt at least one growing season.

I3
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7 Determine the best location for the

plant. Then using a spade, cut the sod and
lift It out for use elsewhere.

10 Use a 2 = 2 to tamp the soll Nirmly
around the sides of the root ball. This re-
duces the need for support stakes.

[

18 Once the ball Is lowered Into place,
use a utility knife to cut off all the buriap
from the top of the root ball.

for a layer of uncompacted soil next to
the root system.

To feed the plant, mix liquid starter
fertilizer in a watering can (Photo 2)
and pour the mixture onto the sides
and into the bottom of the hole (Photo
3). The recommended volume, in our
ease, was about 1 gallon. Lacking a
specialized starter fertilizer, vou can
use any blend that has a high phos-
phorous content, such as 5-10-5 (the
middle number denotes the phospho-
rous percentage). When using granu-
lated fertilizer, 1 to 2 tablespoons
sprinkled into the hole will be adequate.

With a helper holding the pot, lift the

-]

8 Excavate the soll for larger trees using a
shovel or spade. Keep this soll on hand for
future gardening needs.

11 Use wood-chip mulch to help hold In
moilsture. Cypress mulch Is good because
it's long-lasting and rot-resistant.

® Pour liguld fertliizer on both the root
ball and around the Inside of the hole to

encourage new root growth.

12 With ball and burlap plantings, make
sure to wet the ball thoroughly before
planting. A garden hose works best.

2 Wl BV
1% To help support the tree, drivea 2 x 2

stake—dlagonally across the trunk—at
least 16 In. Into the ground.

bush by its stem (Photo 4) and sepa-
rate the root ball from the pot. Then
lower the ball inte its hole (Photo 5)
and pack the area around the root ball
with sail. Water the area generously.
Finally, to slow evaporation, and to
make mowing a little easier, cover the
excavated area with wood-chip mulch.

Traditionally, the over-excavation
gap has been packed with peat moss,
to encourage root growth and to hold
moisture, But these days, most experts
recommend packing this gap with
some of the soil that was taken from
the hole. The thinking here is that the
plant needs to make its way in real

15 Wrap the trunk a couple of times with
a strip of sturdy cloth. Then loosely tie the
trunk to the stake.

soil eventually, and that prolonging an
artificial, potted-plant environment
does more harm than good.

Finish up by using pruning shears
to remove any small, irregular
branches that may have sprouted be-
low the primary branches on the bush
(Photo 6). More of the lower branches
will need to come off eventually, but
it's a good idea to allow a full season of
growth before doing any real shaping.

Planting potted trees

Next we turned to some river birch
trees (Betula nigra) that we wanted
to plant on an open area of the lawn.
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We began by establishing the best lo-
cations, and then we cut through and
removed the sod in these places with a
spade (Photo 7). You can use these
pieces of sod to repair thin spots in
your lawn or simply add them to your
compost pile.

Our river birches came in larger
pots than our black haw bush and
thus required larger holes, As with
bush planting, use the dimensions of
the pot to determine the gize and

support, at least for long periods. If
pushing and pulling on the trunk pro-
duees much movement in the hole, go
ahead and stake the tree. But if it
doesn't, leave it alone.

When staking evergreens, drive
three stakes—about 120" apart—
several feet from the tree and run
wire or rope supports to the trunk. To
keep the supports from cutting into
the trunk, pad the wire or rope with
ghort lengths of garden hose. When

staking trees like our autumn ash,
drive a 2 x 2 stake diagonally across
the trunk (Photo 14) then tie the tree
to the stake with a length of sturdy
eloth. To keep the stake from damag-
ing the tree, the trunk must be pro-
tected, You can either wrap the trunk
in eloth before tying the two together
or you can wrap the trunk to the stake
with several figure-eight twists mak-
ing sure plenty of cloth separates the
two (Photo 15). P

ghape of the hole. Shovel all excavated
goil into a wheelbarrow, and save it
for use elsewhere on your lawn or in
your garden (Photo 8),

Becausze of the larger root mass of |
these trees, pour some liquid fertilizer
directly onto the root ball (Photo ),
After placing the tree in its hole, use a
length of 2 = 2 lumber to tamp down
the soil around the root ball (Photo
10). Because trees are naturally taller,
and therefore more susceptible to
wind, a loose soil pack can allow too
much movement at the root level.
Onee all the soil is packed in, water
the root system and cover the area
with eypress muleh to slow evapora-
tion (Photo 11).

Flanﬂrui; ball and
burlap trees

The last tree we planted was a large
autumn purple ash (Fraxinus ameri-
cana) with a large burlap-covered ball
that was far too heavy for much move-
ment, When dealing with such a large
tree, be sure to measure the ball care-
fully then dig a hole to mateh its
dimensions, including several extra
inches around the perimeter to allow
for easier alignment.

Typically, the burlap is left in place,
so after rolling the ball to the edge of
the hole, wet it thoroughly with a gar-
den hose (Photo 12) then sprinkle it
with fertilizer solution. Also fertilize
the sides and bottom of the hole, then
roll the ball into place and straighten
the trunk.

Use a utility knife to trim all burlap
from the top of the ball (Photo 13).

Then tamp soil around the edges and
over the top, and finish up by covering
the excavated area with cypress mulch,

Many people believe that all large
trees should be staked. But the ver-
dict is still out on this practice. Your
choice most clearly depends on the
size and shape of the tree. Evergreen
trees should be staked, becanze their
needle-laden branches offer greater
resistance to wind. A strong, bracing
gust could coneceivably lever them
right out of the ground. But other

trees are less likely to need additional
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How To Install

A Garage Door

ener

New extra-safe models protect children and pets.

TEXT AND PHOTOS BY MERLE HENKENIUS

verhead garage doors can be

dangerous things. Just ask

emergency room attendants
about door-smashed fingers. Thesze
injuries oceur when hapless home-
owners try closing sectional-panel
doors by sticking their fingers into
the gap between panels and pulling
down. Naturally, the gap closes.

You might expect a few mishaps
with manually operated doors, but
electric door openers have their own
griely history. According to the Con-
sumer Products Safety Commission,
bd children have been killed by auto-
matic garage door openers since 1982,

So what's new in garage door

78

openers? Safety. Redundant safety.
Since the early 1980s, manufacturers
have built auto-reversing mechanisms
into their power unit=, As goon as the
door hits anything above floor level,
the motor automatically reverses it-
self. While this was a weleome im-
provement, safety officials wanted
more. As a result, every opener manu-
factured after Jan. 1, 1993, must have
a backup, or redundant, auto-reverse
mechanism located at the door.
Manufacturers responded to this
requirement by providing infrared
sender/receiver units, which are in-
stalled just inside the doorway, several
inches off the floor. The moment the

infrared beam is interrupted by an
object or person, the descending door
stops and reverses,

Preliminary considerations

With redundant safety mechanisms
built in, there's little chance that a
door opener will cause serious injury
or damage. This is the good news, The
bad news is that equipment designed
to be this sensitive requires careful
adjustment and a host door that
works perfectly. If your overhead
door will not stay put when opened
halfway, if its tension springs are ad-
justed unequally, if one side binds or
drags when used manually, a safety-
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sensitive electric opener
will sense a hazard and
refuse to cooperate,

If your garage door
could use some adjust-
ment, eonsider calling a
professional before in-
stalling the new opener,
Door adjustments are not
as easy as they appear, and
the tension springs and re-
lated hardware are often

under extreme pressure,
While manufactured safe-
ty is mandated by federal
agencies, installations will be
regulated at the local level,
through building and safety-
code statutes. Check with your
local codes office for permit

and inspection requirements,
Your installation will also re-
quire electrical power, in the form of a
permanently installed receptacle, lo-
cated within reach of the unit's power

o Al

cord. Don't be tempted to run an
extensgion cord from a wall outlet to
the power unit. The resulting voltage
drop eould shorten the life of the motor,

In our case, the garage was pre-
wired for an opener when it was built.
If yours wasn't, you'll need to bring
power from an existing cirewit.

And finally, vou'll need overhead ceil-
ing jnists to support a site-built sup-
port hanger, And because few openers
come with their own hanger assem-
blies, you'll need 6 to 8 ft. of angle-
irom, bolts, lockwashers and lagscrews.

Putting it all together
We chose a Stanley garage door open-
er with infrared sensors for this in-
stallation. Stanley makes a variety of
openers and you can expect to pay
about $140 for a standard Ye-hp Stan-
ley opener, and close to 3300 for the
professional model.

Begin by aszembling as much of the
unit as possible on the garage floor.

- " -'ll _ﬁ]i " " o _ N N =B N H n o n'_'ii_u WO W wm w W MW W

The first step is to insert the endeap
in the pipe or tube that spans the gap
between the power unit and door
header. The cap goes into the power-
unit end of the pipe (Photo 1).

Next, install the traveler, which is
the tube-mounted bracket that joins
the two ends of the drive chain (Photo
2). It travels forward and back along
the tube when the door is opened or
closed. It also provides a manual dis-
connect lateh, if you ever want to
bypass the power unit, The traveler
simply slides onto the tube, hut its po-
sitioning is critical. You'll find the
word “Door™ stamped into one end of
the traveler, This end must face the
door. With a track-mounted door, the
traveler should be positioned 39 to 41
in, from the power unit.

With the traveler in place, install
the idler assembly (Photo 3). The idler
assembly is a sprocket-fitted length of
square tubing that connects the tube
to the door-header bracket. After

1 Lay out all parts on the ficor, then slide
the cap onto the power-unit end of the
tube until it hits the retaining flange.

§ Carefully slide the capped end of the
track tube into the bracket that's mounted
on top of the power unit.
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& Slide the traveler assembly onto the end
of the track tube and position it 39 to 41
in. from the power unit.

with a repair link supplied in the kit. The
retalner clip must face up.

3 slide the Idier assembly onto the door
end of the tibe. The idler will later fit into
a header bracket.

& Bring the chain around the drive sprock-
et on the power unit, making sure all the
links are completely engaged.

i
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T At the idler assembly, remove all remain-
Ing chain from the spool and feed It
through the return sprocket.

8 Anher connecting the return end to the
traveler, tighten the chaln by adjusting the
bolt on the power unit.

. i
9 Establish and mark the centerline of the
door, then transfer this mark to the brack-
et support board above the door.

|"f k.

3
K g

10 Attach the support bracket to the
brace with lagscrews and lock the |dler
inta the bracket with a keyed pin.

placing the idler assembly on the door
end of the tube, insert the remaining
end into its support fitting on the
power unit (Photo 4),

Next, attach one end of the drive
chain to the traveler (Photo 5). This
connection is made with a 2-piece re-
pair link, similar to that of a bicyele
chain. This link is secured by a slotted
key, which must be installed face-up.
Onee the link is in place, feed the chain
out a little at a time until it reaches
the power unit. At this point, bring
the chain around the drive sprocket
on the unit (Photo 6), and pull out
more chain toward the idler assembly.

At the idler assembly, remove the
remaining chain from the spool and
feed it through the sprocket (Photo 7),
pulling out most of the slack between
the sprocket and the traveler. Con-
neet this end of the chain to the trav-
eler as well, using a second repair
link. Then take all but % in. of sag
from the chain by rotating the adjust-
ment holt on the power unit (Photo 8).

Installing the unit

The first step in the mounting process
is to establish the exact center of the
door opening. Simply measure the
opening, divide by two and mark dead

ED

11 Attach a 2 x 4 cleat to the celling
where the joists fall. Then lag a piece of
angle-iron to the side of the cleat.

center on the header above the door,
To establizh the correet bracket height
above the floor, you must first deter-
mine the maximum height of the door
as it arches over its curved track. To
do this, raise the door until the top
panel rolls to its highest point on the
track, just before it turns horizontal.
Then prop the door open at this
height and measure from the top of
the door to the floor. Add 2 in. to this
height to clear the door, which yields
a workable bracket height.

In our case, the bracket height fell
ahove our structural header, so we
nailed a 2 x 4 brace above the header
to support the bracket. After marking
the bracket height on your 2 x4, use a
level to extend the center-of-door
mark up to the hrace (Photo 9).

With the bracket marked for posi-
tion, anchor it to the 2 x 4 support,
using lagholts and a socket wrench.
Then lift the idler azsembly end of the
tube up to the bracket and lock it in
place with its pin {Photo 10,

With the idler arm locked into the
bracket, lift the power unit and rest it
atop a stepladder. Then open the door
completely. The door in the overhead
position gives you the required height
for the power unit. While the tube does

a third plece of angle-iron diagonally be-
tween the two vertical hangers.

not need to be level, it does need sev-
eril inches of elearance above the door.
We opted for a position about 3 in.
higher than the door, and this time we
took our measurement off the ceiling.

This distance told us how long to
cut the angle-iron we'd purchased to
make the support hanger. While
building the support, elose the door
and return the power unit to the floor.

While there are any number of rea-
sonable support designs, we secured
ours to a 2 = 4 hrace (Photo 11), which
was anchored to the ceiling joist with
4-in.-long serews. Onee your brace is
firmly attached, measure from a com-
mon wall to establish the center point,
and attach two support legs to the
brace, using Y-in. lagbolts. After lift-
ing the power unit in place, attach it to
the hangers, using bolts provided in
the kit. To keep the power unit from
twisting the hangers sideways, bolt a
length of angle-iron diagonally across
the vertical hanger supports (Photo 12).

Make the door-to-traveler connec-
tion with a 2-piece L-shaped bracket,
known as a bar link. Attach this at top
and bottom with keved pins. Then
bolt the two halves of the bracket
together, using the bolts provided in
the kit (Photo 13).
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13 Attach the bar link to the door and
traveler with keyed pins. Then bolt the two
haives of the link together.

14 Insert the low-voltage wires Into the
recelver/sender-terminal siots and tighten
with a small screwdriver.

15 Install the L-brackets on the jack studs
for the door opening. Then attach the
infrared sensors to the brackets.

16 Artach the low-valtage recelver cable
to the back of the power unit. The cable
has a 2-pin stab connector on the end.

Installing

the redundant sensors
Because direct sunlight striking an in-
frared receiving unit can trigger a de-
fault, the first order of business is to
determine which side of the door
opening will get the most sun. With
this in mind, install the sending unit
on the sunny side and the receiving
unit on the shady side.

The binding terminals on these
anits are recessed and surprisingly
small, 50 be sure to wire the units be-
fore installing them (Photo 14). The
kit comes with two low-voltage, 2-wire
cables. One has a stab-in pin connector
on one end, while the other does not.

Wiring configurations will vary, but
our Stanley unit required that the ca-
ble with the pin connector be attached
to two terminals on the receiving unit.
The remaining 2-wire cable is then
joined to the receiver and sender.

To install the infrared units, begin
by establishing a common height
above the floor and then screw the L-
brackets to jack studs on both sides of
the door. Then bolt the sender/receiv-
er units to the remaining two brackets
(Photo 15), and belt these brackets to
those mounted on the jack studs. (Ad-
justment can be made by rotating the

B2

sy
17 Screw the base of the control to a

garage wall and tighten each color-coded
wire to the control’s terminal block.

sensors or brackets.) Bring the low-
voltage cable along the walls and
across the ceiling, securing it with
shielded staples. Finally, plug the pin
connector into the back of the power
unit (Photo 16), and install a 60-watt
bulb behind the unit's light diffuser.

Wiring the control switch
When shopping for a garage door
opener, you'll find a few options you
may not have known about. In addi-
tion to operating the power unit and
light, both manually and remotely,
some systems allow you to hard-wire
a passage door so that the light comes
on for 5 minutes after it's opened. You
can also use your remote control to
turn on an entry light or porch light.
The hard-wired control switch may
also allow you to lock the overhead
door or use the power unit's light
without activating the power unit.
While simple open-and-shut sys-
tems will require only a doorbell
switch with only two terminals, more
complicated controls will require four
or five wires and more connections.
For the sake of illustration, we opted
to show the multifunction control of-
fered with Stanley's professional se-
ries. Because our prewired cable had

18 Make the necessary performance ad-
Justments by tuning the screws located at
the back and bottom of the power unit.

only two wires, we chose to run new
cable along the surface of the drywall,
securing it with staples every few feet,
Hookup was still easy, as all wires
are color-coded and all terminals are
color-labeled. It's a simple, like-color
to like-color arrangement (Photo 17).

Final adjustments

As stated earlier, these units require
a bit of fine-tuning. In our ecase, our
first attempt vielded a fault, as indi-
cated by a flashing light. The problem
was that the unit was calibrated to
carry less of a load than our door re-
quired. By adjusting a serew at the
back of the unit, we were able to cor-
rect the problem. This is done incre-
mentally, to avoid setting more load
capacity than iz needed.

e then found that the door would
only travel 2 or 3 fi., stopping neither
fully elosed nor fully open. This prob-
lem was corrected by advancing one
of two adjustment screws on the bot-
tom of the unit (Photo 18). When turn-
ing these screws, the traveler advances
or retracts a few inches at a time.

For more information about Stan-
ley garage door openers, write to
Stanley Home Automation, 800 5.
High St., Covington, OH 45318, ™
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ONE DECISION YOU REALLY SHOULD MAKE
BY THE SEAT OF YOUR PANTS.

To get a feel for how a John Deere LX188 Lawn Tractor is
bullt, just sit down. That way yvou can literally feel
the strength of a frame that's welded, instead
of bolted like some others. And the power
that comes from the LX188's liquid-
cooled, 17-horsepower V-Twin engine.
{(Other LX Series Tractors offer 14-

horsepower overhead valve engines or
al15-horsepower V-Twin.)

\ vight so-rach rurming
rindins mabes for cosv mancuwering.

Hydrasnanic transmisgion And to feel even

e ||LJ,IL.'nrllrf better, you should know LX Tractors are
g 'fr'”r‘" available with 38-, 44-, and 48-inch mower
decks and take a wide range of attachments,
50 you won't outgrow them. And they have the
highest resale value, just in case you ever do.
Which makes this one seat-of-the-pants

decision you’'ll never kick yourself for making.

NOTHING RUNS LIKE A DEERE"

FOR THE DEALER MEAREST ¥OL, CALL 1-800-503-3373.
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How To Install

A Deadbolt Lock

Here’s step one in improving your home security.
TEXT AND PHOTOS BY MERLE HENKENIUS

st thieves are opportunists, so much so
M that mere inconvenience is often a sub-

stantial deterrent. A deadbolt lock,
for example, can make an otherwise easy
break-in a lot less appealing. It's not
that doors with deadbolts can't be
forced or picked. 1t's that deadbolts
increase the amount of noise and
time needed for the break-in, and
therefore inerease the likelihood of being caught. When
other common-sense precautions are also used, such as
outdoor lighting and heavy-duty window latches, most
thieves would rather do their shopping elsewhere.

Using deadbolt locks is unquestionably a good idea. But
the type of deadbolt you choose is a bit more complicated,
especially if your door has glass window lights or glass side
lights. Should you install a single-cylinder deadbolt, which
can be operated from the inside with a knob, or a double-
cylinder lock, which must be keyed from both sides?

The problem with a single-eylinder lock is fairly obvious.
To get in, an intruder merely needs to break the glass,
reach in and turn the knob. For this reason, many sources
advoeate a double-cylinder deadbolt, which can only be
thrown with a key, from both outzide and inside.

The problem here is that you not only make it harder for
a keyless intruder to get in, but for keyless family mem-
bers to get out in a hurry, especially in the event of a fire.,
As such, many building and safety codes prohibit the use
of double-eylinder deadbolts on residential entry doors.
Their argument is bolstered by the fact that glass can
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make a lot of noise when broken, and
that the last thing an intruder wants
is a lot of noise.

Seen in this light, a single-cylinder
deadbolt, which is only keyed from the out-
gide, offers nearly as much real-world deter-
rence as a double-cylinder lock, without the
fire-safety hazard.

This is a well-constructed argument, Still, we
opted for a double-cylinder deadbolt, for several
- reasons. First, our installation was in a parage
entry door, and our garage has other routes of
escape, such as a house-to-garage passage door
overhead door. Second, this door i= separate from
the two primary entry doors of the house, and is not in
the path of the most likely routes of escape. And finally,
our garage will eventually house a small fortune in tools,
and the added security offered by a double-cylinder bolt
a ed to us.

¢ opted for an architectural-grade, double-cylinder
deadbolt with a 1-in. throw and a saw-resistant bolt, made
by Weiser Lock (6660 S. Broadmoor Rd., Tucson, AZ
B5746). It costs about 330. To beef up the doorjamb, which
is often the weak link, we opted to replace the standard
strike plate with an oversize, heavier version. This strike
plate was made by M.A.G. Engineering & Manufacturing
(15261 Transistor Ln,, Huntington Beach, CA 92469), and
costs about 87, It's nearly 8 in. long, and includes six
mounting serews, four of which are 3 in. long. These
screws are long enough to pass through the jamb and into
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the jack stud of the wall framing,. The
advantage is greater strength, spread
over a larger area.

Boring the door holes

Every deadbolt and lockset comes
with a paper template that will help
you spot the locations of the edge and
side holes in the door. In most cases,
the template offers two or more set-
back depths and two edge widths. Our
lock required a 2%-in. setback, and
our steel-clad door was 1% in. thick.
We chose to position our deadbolt
8 in. up from the lockset, to accommo-
date the oversize strike plate. If you
use a smaller plate, you can lower the
loek mechanism an inch or two.

Begin by folding the template along
its dotted line and taping it to the
door. Then use a peneil to mark the
two hole locations (Photo 1). After re-
moving the template, use a holesaw to
bore through one side of the door
{Photo 2). As soon as the pilot bit
pierces the opposite side of the door,
remove the saw and complete the
bore from the other side (Photo 3).
Working in from both sides of the
door is important, In the case of a
wooden door, boring completely

through can splinter the opposite
gide. In the case of a steel-clad door,
the lightweight steel skin can tear
away as the saw teeth poke through.

To bore the edge hole, which will
accept the lock bolt, use a Forstner
bit or a spade bit (Photo 4). The trick
here is to bore the hole as straight as
possible. While you'll be able to sight
along the top of the drill, thus correct-
ing any side-to-gside error, it pays to
have a helper sight the vertical orien-
tation. In any case, bore through the
edge of the door until the bit enters
the lock hole.

Installing the boit plate
Lock-bolt slides come in two forms:
those with faceplates that must be
mortigsed into the edge of the door,
and those that have no plates and are
simply driven into the bolt hole.

Our bolt came with a plate, so our
next step was to chisel out a recess in
the edge of the door to accept the
plate. Begin by inserting the bolt into
its hole and marking the door edge
around the perimeter of the plate. Be-
cause pencil lines ean be too wide for
elose work, we used a utility knife to
mark the perimeter (Photo 5). Then

1 Locate the hole template on the edge of
the door between & and B In. above the
lockset. Mark the hole locations.

2 Use a holesaw to bore a hole for the
lock mechanism. Stop when the pllot bit
breaks through the other side.

d.._._x_

3 Remove the holesaw and slide It into
the pilot hole an the other side of the
door. Finish the cut from this side.

& Bore the hole in the edge of the door,

making sure the bit is perpendicular to the
door in both directions.
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§ Slide the bolt assembly completely into
Itz hole, then scribe around the bolt plate

with a sharp utility knife.

& Remove the boit assembly, then chisel
out the stock below the plate [about '&
in.) so the bolt plate fits flush.
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7 slide the bolt assembly Into piace again.
Then bore pllot holes and attach the
assembly with the screws provided.

B Slide one side of the lock mechanism

through the siot in the bolt assembly. Then
siide the other side into place.

10 Mark the face of the deadbolt with a

grease pencil. Then throw the boit against
the jamb to mark the jamb hole.

use a l-in, chisel to remove enough
stock so the bolt plate will fit flush
with the door edge (Photo 6).

As always, the danger is that you'll
overcut, so work carvefully, shaving out
thin ribbons of wood with each pass of
the chisel. If your chisel is sharp,
mere hand pressure will be enough.

Assembling the lock

With both holes bored and the edge
of the door recessed for the bolt plate,
slide the bolt into its hole and press
the plate into the recess. Bore two
screw pilot holes through the bolt
plate and into the edge of the door,
Then attach the bolt assembly by
driving serews into the door edge
(Photo 7).

Next, install the two lock eylinders.
Begin by feeding the inside eylinder
through its slot in the bolt assembly.
(The inside eylinder has screwholes,
the ontside cylinder does not.) Then
tip the outside cylinder into the
slot next to the inside cylinder, and
press both cylinders against the door
{Photo 8),

Our lock came with three long bolts
that join the two eylinder halves. Two
of these bolts have standard Phillips-
heads, but the third has a nonremov-
able slotted head. This bolt lacks the
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11 Locate the centerpoint of the pencil
marks left on the jamb. Then bore the

Jamb hole to the proper depth.

slot surfaces needed to back it out
from the lock with a serewdriver. We
used the two Phillips-head bolts to
join the two halves of the lock (Photo
9) until the entire installation was
completed and tested. Only then did
we back out one of the Phillips-head
bolts and replace it with the nonre-
movable bolt.

Setting the strike plate

Strike plates, especially oversize ones,
need not be mortised in when there
is adequate space between the door
and jamb. Because we had plenty of
clearance, we opted to surface mount
our plate.

If you'd prefer to mortise in your
strike plate, gimply proceed as shown
here to determine the proper position
of the bolt hole. Then center your
plate over this hole and trace its
perimeter on the jamb. Remove the
waste with a sharp chisel.

The most eritical aspect of setting
a strike plate lies in pinpointing exact-
ly where to bore the doorjamb. You
can do a good job with careful meas-
uring, but an easier method is to let
the bolt tell you where to bore. We
opted for the easy way and marked
the four corners of the bolt face
with a grease pencil (Photo 10). A

9 Securely join the two sides of the lock
mechanism by driving two screws through
the Inside lock mechanism.

12 After testing the operation of the lock,
secure the Jamb plate by driving long
screws Into the |ack studs.

crayon or lipstick will also work.

Begin by withdrawing the bolt and
closing the door. Make sure the lock-
set is engaged. Then use a key to
throw the bolt hard against the door-
jamb several times. The bolt will
transfer the grease-pencil marks to
the jamb, Then simply bore the jamb
at the centerpoint u[?the marks (Photo
11). Because our bolt’s throw was
longer than our jamhb's width, we
drilled completely through the jamb
and into the wall framing slightly.

Finally, close the door and throw
the bolt into the jamb hole. Then
position the oversize strike plate and
bore holes in the jamb to accept the
plate's 1%-in. screws. Make sure that
the plate iz oriented so the two short-
er screws are near the inside edge of
the jamb, and the 3-in. serews are
nearer the doorstop, in line with the
wall studs.

With the strike plate secured by
the two shorter serews only, open
and close the door several times, lock-
ing and unlocking the bolt on each
pecasion. When you're satisfied that
the lock works smoothly, bore the
remaining pilot holes and drive the 3-
in. screws through the strike plate
and jamb, and into the jack studs
(Photo 12). ™
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In woodworking, every

project is an adventure. You

explore the
wood, studying
its grain,
searching for
something
hidden
within.

Your goal
is to emerge, weeks later, with
a proud souvenir. A planter.

A Shaker chair. Or perhaps
a rustic chest of drawers.

[ronically; the ease of any
woodland journey depends
largely on a decision you
make before embarking. Your
choice of tools.

To this end, a move in the
right direction is Skil
Woodshop Tools."

Skil Woodshop
Tools are a full line
of woodworking
tools designed to
make any project
a pleasure.

Every step

HOW TO FIND
YOUR WAY THROUGH
THEWOODS.

-

et

of the way.
Confidently

woods with the

benchtop band
saw. Its powerful induction

motor makes small work of
resawing stock up to 7 inches
wide. And afterward, navigate
intricate curves on the large,

enter the thickest

new HD 3640 10"

Ty e
‘I.I—
_r*:_.h'

.P. '*

down your workpiece for add-
ed support.
When it’s

time for i
assembly, try
the innova-
tive HD 1605
plate joiner.
Simply cut matching slots, pop
in a wooden biscuit, glue and
you have yourself

tilting table that a quick, durable joint.
adjusts from Onceit'sall
—6" to 507 : . together, give
Whatever your project a
your plans call for next, the once over with the HD 7575
HD 1875 plunge router is sure palm grip sander. The 7575
to be part of performs an exacting /" orbit
them. Its 24 hp 13,000 times a minute for
motor can carve a fast finish.
signs, cut joints Next time you explore the

and tim decora-
tive edges with

woods, bring along the perfect
traveling companions—Skil

power to spare. Woodshop Tools. You'll find
For accurate, repetitive those shown here and other
drilling, the new HD 3580 Woodshop tools in stores
13" benchtop drill press everywhere. Just look for
is exactly what SKVL, this label.
you need. Its \/GoDsHOP It's a sure sign
exclusive fence can N you're on the road to
be set a precise distance woodworking success.
from the drill bit, to ensure
consistency from first hole to 5 /‘
last. This unique fence also ®
offers plenty of room to clamp & 15500 S8 Powen Tk . 4300 W, Petercer Ave, Chicagr 1L 0546
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} | How To Instal

Under-Cabinet
- Lights

Shed some light on your kitchen countertops

with these great fixtures.

TEXT AND PHOTOS BY MERLE HENKENIUS

hen building a new home, it's not
W easy to anticipate all the spots

where task-lighting will be neaded.
After a few months, however, sins of omis-
sion become painfully obvious. One such
area is the kitchen counter, where upper
cabinets tend to block the light from over-
head fixtures, Given the amount of work
done on kitchen counters—and not all of it
food related—under-cabinet lighting can
prove especially useful. Luckily, these fix-
tures are not that difficult to install even
after the house is finished.

In our case, we wanted the counter under
two overhead ecabinets to have direct light.
Each eabinet was 21 in. wide, so we opted for
fluorescent fixtures that were 18 in. long,

4%%5-in. wide and 1%-in. deep. This shallow
depth allowed us to conceal the fixtures be-
hind each cabinet's lower front rail. Viewed
head-on, neither fixture is visible.

We chose lixtures made by Seagul Light-
ing (P.O. Box 329, Riverside, N.J 08075).
Each fixture requires a single 15-watt fluo-
rescent lamp, \;Lich is sold separately. We

o 522.50 for each fixture, and $3 for each
amp.

lexr fixtures eame with their own switches,
which are designed to be installed in one of
several channel knockouts. But we chose
not to use these dedicated switches. Instead,
we wired both to a new single-pole switeh
mounted in the wall below the cabinets. Both
fixtures are controlled by this switch,




Electrical access

The first order of business is to deter-
mine where yvou'll gain access to olec-
tricity. Because electrical codes pro-
hibit tupping into kitchen receptacles
dedicated to small appliances, your
best bet is to access one of the exist-
ing, general-lighting eircuits.

To find a cireuit with the capaeity
for expansion, use this simple rule of
thumb: Assign 1.5 amps to each light
and receptacle on a eircuit. At this
rate, a 15-amp breaker would aecom-
modate 10 devices (light fixtures or
receptacles), and a 20-amp breaker,
13 deviees. To determine the number
of devieces on a eireuit, shut off the

power and count all the dead light fix-
tures and receptacles.

In our case, we found the easiest
point of access was an unfinished area
of our basement, just below the
kitehen. Because our basement light-
ing circuit was underrated, we tapped
into an existing porcelain fixture with
a pull-string switeh,

Where to begin

Begin by locating an open stud space
between the overhead eabinets and
the countertop. Your goal is to kee
all supply wiring, plus the new swite
box and cabinet-access hole, within
this stud space. An electronie stud

sensor can help pinpoint the best box
location, Tapping on the wall and lis-
tening for a change of sound as you
move across the studs will also work.

Onee you've settled on a loeation,
bore a hole through the rear cabinet
rail at this point (Photo 1), This is a
good time to also bore a hole through
the adjoining cabinet sides (Photo 2),
This hole allows joining two fixtures
with flexible conduit,

Next, locate the switeh box, using
the height of the other switches in the
room as a guide. Plan on using a non-
metallie cut-in box for this job. Simply
press the box against the wall and
trace around its perimeter (Photo 3).

I'. -u_

1 Locate the best position for the electrical
cable, then bore a hole through the rear
cabinet rail and into the wall.

2 If necessary, bore a hole through the

side partitions of adjoining cabinets so the
fixtures can be joined with condult.

3 Position a cut-in switch bax at the same
height as other switch boxes in the room.
Then trace around the box.

& Use a drywall saw to cut along the
traced line. Work close to the line to elimi-

nate any patching required later.

5 Feed a fish tape Into the box hole from
the basement. Then attach the cable to
the end and tape the connection.




& Using the fish tape, gently pull the
basement. Avoid cutting or

cable into the

¥ To get power from a ceiling fixture, join
the llke-colored wires from the new cable
o those of the power feed In the box.

9 Protect exposed cable lengths with
MNexible condult. Join the conduit to the
fictures with box connectors.

10 Once the cable Is fed through the
condult, attach the fixture channels di-
réctly to the bottom of the cabinet.

.antm'ﬂ'lll:lhllmnlhlm
and the switch, feed the cable through
the cabinet hole, down to the opening.

11 Install flexible condult between fx-
tures, too, Use box connectors to secure It
then run wires through It

12 Using wire connectors, Join the llke-
colored switch and fixture wires with
those going to the other fixture.

Then cut out the hole using a drywall
saw along the traced line (Photo 4).

installing cable

With the opening for the cut-in switch
box made, go into the basement and
bore a hole into the stud space from
below. To make sure the hole falls in
the correct stud space, measure from
a feature common to both sides of the
floor. In our case, we used a plumbing
drain.

Use an inexpensive fish tape to pull
new cahle between the new box open-
ing and the basement. Feed the tape
up from the basement, while a helper

13 After pulling both cables into the cut-
In box, press the box Into Its opening.
Then tighten the support bracket.

pulls it through the cut-in opening,
With the fish tape through the box
opening, fasten 14/2 (with ground)
cable to the tape's hooked end, and
tape the cable securely in place (Photo
5). Then pull the fish tape and cable
into the basement {Photo 6).

Onee in the basement, pull the
cable to your target ceiling box. When
moving across joists, hore holes
through the middle of the joists and
pull the cable through. When running
along a joist, staple the cable along
the side of the joist every 4 fi. and
within & in. of the box.

To wire the cireuit extension, first

148 Join the wires to the back of the
switch, then press the switch into the box.
Install a cover plate and test.

shut off the power to the circuit at the
gerviee panel. Then remove the exist-
ing fixture and drive a screwdriver
through an unused knockout in the
box. Feed the new cable into the box
and strip the sheathing from the
cable, leaving at least 8 in. of wire
exposed below the box.

Then strip % in. of insulation from
each new wire, and cut three insulated
pigtails—one white, one black and one
green. Next, fasten one end of each
pigtail to its terminal screw on the fix-
ture, and join all like-colored wires
with wire connectors (Photo 7). As al-
waye, the brass terminal gets the
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WE REINVENTED
EVERYTHING
BuT THE WHEEL.

INTRODUCING THE ALL-NEW SERIES 2000 TRACTORS.
Some designs are so inspired, they just can't be improved. Like the revolutionary Series

2000 Tractors from Cub Cadet. This new generation of tractors is so advanced, no other
tractor line can compete with its features and prices. You'll find a solid steel
drive

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

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

more comfortable control of these powerful machines, we equipped them
with Cub's exclusive AutoGear”and AutoHydro™ transmission systems.
And we've brought versatility and ease of use together with Quick
Frame Attach systems for front and rear attachments — even for ‘
mowing decks. And while we left The Wheel alone, we actually did redesign the steering wheel

and the tires. The result is a tractor line designed and built for the future, starting at just $2009.

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

b Codlel

P.0O. Box 36A023 » Cleveland, Ohio 44136 = [2168] 273-4550

HoME MEcHANIX MACAZINE 1904 BEST VALUE TRACTOR —SERIES 2000, MobDEL 21680




black wire; the silver terminal, the
white wire; and the green terminal,
the green wire. With all connections
made, replace the fixture and move
upstairs. Complete the rough wiring
by pulling a short length of cable be-
tween the cabinet and the switch box
opening (Photo 8).

Installing the fixtures
Most electrical codes require exposed
lengths of wiring to be encased in con-

duit. In our case, this meant two short
pieces of conduit, one between the fix-
ture and the wall, and the other be-
tween the two fixtures. Begin by cut-
ting a 6-in. length of Y2-in. flexible
conduit and fastening it to a standard
cable connector. Then remove the ap-
propriate knockout plug from the first
fixture, slide the connector into this
hole and tighten it in place (Photo 9).
Also remove a knockout from one
end of each fixture and install cable

& TRIPLE BRIGHT
RUGGED

CHROME
HOUSING

5 CONTOURED
COMFORTABLE
DESIGN m POSITIVE
EASY TO USE
THUME LOCK

® EASY TO READ
DUAL MARKINGS
FOR LOCATING
STUDS ® PRO-TECH..
ANTI-CORROSION

FINISHED & ;"1

BLADE
€

\
f

12z

MEQ® GREEN & NEOMN

THE

BRUTE

RUGGED
HEAVY DUTY
PROFESSIONAL

= TEMPERED

STEEL BLADE
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7 FEET = TRIPLE
REINFORCED NON-SLIP
END HOOK

8 CALIBRATED
FOR TRUE ZERO
B HEAT TREATED
HIGH CARBON
STEEL RETURN SPRING
GIVES LONGER

LIFE

ARROW... AMERICAS BEST BUY
e Er TS e L FOR OUTSTANDING QUALITY AND WALLIE.

AT LEADING HARDUWARE AND RETAN
STORES EVERY\WHERE,

[, INC, 271 MAYHILL STREET, SADDLE BROONK.

MEE LR | LTD. M BARCLAY MOAD, CROTDOE CRo L
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connectors in these openings. These
connectors are later joined by a short
length of conduit.

Under-cabinet fixtures are designed
to be serewed direetly to the bottom
of the cabinet. While this is easily done,
beware of a common pitfall, With
some factory-made cabinets, the floor
of the cabinet is made of thin composi-
tion board. If your cabinet is made in
this way, an alternate fastening
method is in order. You might drill the
cabinet floor and use machine screws,
with the nuts coneealed inside the fix-
ture channel. Ur, you can beef up the
floor with a piece of plywood, stained
or painted to mateh the eabinet.

In our case, we used short serews
and tightened each fixture directly
to the bottom of the eabinet, approxi-
mately 4 in. in from the wall (Photo 10).

With the fixtures mounted and
cable fed through the flexible conduit
at the rear of the first fixture, join the
two fixtures with a second length of
conduit. Then feed individual jumper
wires through this conduit, so that the
two fixtures can be wired together
(Photo 11).

Because fixture ballasts are heat
producing, use high-temperature wire
—available at hardware stores—for
these jumpers. You can use bare wire
to join the grounding pigtails that are
attached to each fixture channel.

To wire the two fixtures, use wire
connectors to join the black and white
switch wires to the black and white
lead wires from the first fixture, and
to the jumper wires for the second fix-
ture. Tie all blacks together in one
wire connector and whites in another
(Photo 12). Then join the black and
white leads from the second fixture to
the jumper wires, and finally join all
the ground wires,

Wiring the switch

To complete the wiring, pull both
eables in the bax opening into a new
cut-in box. After stripping the sheath-
ing from the eables, press the box into
the opening (Photo 13) and tighten
the screw that binds the support
clamp to the wall.

As always, only the hot (black) side
of the eireuit is switched. Join both
neutral (white) wires with one connee-
tor and both ground wires with another
connector. Then press the black wires
into their stab-in slots in the back of
the switch (Photo 14). To finish the
job, install the switch and cover plate,
then put a lamp in each fixture and
snap the light diffusers in place. Turn
on the cireuit power and make sure
everything works. |
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Shawn smaller than
actual size of 8% in leagth.

Photos depict the incredibly detailed replica— not the actual car.

A Metiéulc;us_ly_Engineered Die-Cast Metal Replica
of One of America’s Greatest Cars.

The Ford Crown Victoria burst upon
the automotive scene in 1955 with all
the glamour and elegance of a great
movie star. Customers loved the
Crown Victoria's stylish front end
which boasted chrome “brows” over
the headlights, a sporty “egg crate”
grille and a glistening, wrap-around
chrome bumper. Even more sensa-
tional was the broad band of chrome
that rakishly wrapped itseli around
the roof — supporting a unique
optional Plexiglas top.

This beautiful car had the power to
match its good looks. Under the hood
was a 292 cubic inch V-8 engine that
produced 198 hp. Inside, the uphol-

i

Poth doors apen smaothly, a5 do the

stery and fittings coordinated perfectly
with the two-tone exterior colors. The
1955 Ford Crown Victoria is among
the most coveled of all Ford cars from
the 1950's. Now, you can acquire a
remarkably detailed replica of this
Fifties classic,

Meticulously crafted:

hand-assembled!

Ower 150 scale parts go into making
this authentic replica in the large

1:24 scale. All the important compo-
nents— the body, chassis, drivetrain
and engine block — are crafted in
metal and polished by hand before
painting. Every single component is
inspected before this replica is assem-
bled by hand.

Rephica shown smalier than actual wine

hood and trunk, The front wheels turn with the
steering wheel, The replica Plexiglas roof panel is authentically tinted.

The Ford Crown Wictoria trademarks ane used under liconse from Fond Motor Company

1993 MBI

Attractively priced.

To order this extraordinary replica, send
no money now. Simply return the Reser-
vation Application. The price of $94.50 is
payable in three monthly installments of
831,50, with satisfaction guaranteed, Mail
yvour reservation today!

Thie Danbwry bint » 47 Bichards Aveerns » Pyl ©7

P AT N ATH 1Ty m e o— — —

— — o PRERYATH

The 1955 Ford Crown Victoria

The Danbury Mint Tray Sl
47 Richarls Avenie ﬁ o ey
MNorwalk, CT 06857 nNow,

Please accept my Reservation Application for the
1955 Ford Crown Victoria, | need send no money
now, | will pay for my replica in thiee manthly
installments of $31.50".

My satisfaction is guaranteed. IF | am not com-
pletely satisfied with my replica, | may return it
within 30 days for replacement or refund,

“Pus any apilacable wle s el 3550 depping and Punding pee mtallment

1Pt el i by |

Address

City

State

Zip

Signature

D, sabed? i S Crplasce

MName to print on certificate of ownership
{if different from abovel
Allerie 4 10 B weiks aimer ininal paymeni for shipmeni
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How To Seal

Concrete Floors

Reduce the dust on slab floors and keep stains
from taking permanent hold,

TEXT AND PHOTOS BY MERLE HENKENIUS

t first glanee, painting a garage floor  help. These limits have driven some of the most rugged
—or any concrete floor—may seem  paints from the consumer marketplace.
gimple enough. You just serub the Environmentally friendly, water-based epoxy enamels
floor as best you can, buy a few gallons do work reasonably well when applied to conerete floors in
of enamel porch paint and roll it on. While basements or in workshops. And they are well worth con-
this is exactly the way it has been done sidering for these areas if you want a pigmented surface.
for years, the results have often been But when automobiles enter the picture, the slab in your
disappointing. And garage becomes a different beast than the conerete floor in
new EPA limits your basement.
on paint sol- Vehicles have a tendency to leak fluidg, and, on hot sum-
vents have mer days, they often arrive with sizzling-hot tires, The
not been  first problem is that no conventional paint will stand up to
a big oil, gasoline, brake fluid, transmission fluid or any of the
petroleum-based lubricants needed to keep the family car
on the road. A few drops on a painted floor will canse the
paint to blister, and once blistered, no amount of cursing or
coaxing will make a second coat adhere any better.

The second problem is that conventional paints are
thermo-plastic, which means they soften with heat. Park a
vehicle with hot tires on this paint, and the paint will soft-
en, in some cases enough to stick to the tires. Each
time you back away, a patch of garage floor paint

"N can go with you, leaving an unsightly blo

Ly To avoid this problem, you need a paint
that iz thermo-setting—in other words,
it cures with heat. These specialty
paints have been used at the
commercial level for years, and

work well when installed

properly. )

The problem with
thermo-setting
paints is that
they really




1 Use a putty knife to scrape any paint
spatters, construction adhesive or other
debris from the surface of the floor.

& Pour sealant Into a paint bucket for cut-
ting-in purposes, then fill a low-pressure
sprayer for the larger areas.

aren't made for homeowners, They
are generally 2-part epoxies, which
must be mixed on-site and applied
very quickly, often in less than 30
minutes. Moreover, while many sach
paints may now meet VOC (volatile
organie compound) limits, depending
on yvour state's regulations, they
still require extreme caution. You
need plenty of ventilation, protective
clothing and a good respirator to
apply these paints safely. In other
words, you need professional equip-
ment and expertise. Expect to see
“Not For Residential Use” printed on
each can.

Liability has a lot to do with manu-
fucturer reluctance to sell these prod-
uets to consumers, but warranties are
nleo ot issue. As it turns out, no
matter how good the paint, surface
preparation is ervitieal. Az such, most
sourees recommend zandblasting
or arid-washing a conerete floor
hefore painting. With sand-
blasting and two eoats of
paint, a typical garage
floor job could easily
cost more than

2500,

& Be sure to vacuum any loose debris from
control jolnts. Any materlal left behind will
be trapped permanently.

3 Use a stif brush and a strong degreaser
or concrete cleaner to remove oll spots and
tire grime from the surface.

5 Begin applying the sealer by cutting In
the entire perimeter of the floor. Be sure to

use a stiff-bristle paintbrush.

A safe, easy alternative

In our search to find something that
would repel oils and road salts and
still be easy to clean, we discovered
Enviroseal Surface Guard (Hydrozo
Ine., 1001 Y St., P.0O. Box 80879, Lin-
caln, NE 68501). Surface Guard is a
clear latex sealant that repels oils,
antifreeze and road salts, These mate-
rials simply bead up, and ean be swept
or wiped away. It goes down thin and
milky, but cures clear in 3 to 4 hours.
And best of all, it i5 not hazardous to
breathe, and all tools can be cleaned
with water,

Unfortunately, it's a little pricey.
Coverage ranges from 150 to 200 sq,
ft. per gallon, depending on sarface
roughness, and costs about 365 per
gallon. Moreover, at present, the
smallest available container holds 5
gallons. As such, you may want to
gplit the cost with a neighbor. Or, as
this sealant contains a UV stabilizer,
vou might want to use the remainder
to treat your driveway.

plication
Our 24 = 24-ft. parage floor was less
than a yewr old, but it still required a

& Take extra pains to apply sealer around
areas that are open to the weather, like
this garage door opening.

good cleaning. Had it been treated
with a curing agent when poured, we
would have needed to strip the curing
agent with a power washer. The first
gtep is to sweep the entire foor, then
gerape up any paint drips and other
debris left behind during construetion
(Photo 1).

Next, vacuum the entire floor, in-
cluding the control joints (Photo 2).
Then wash all soiled areas and oil
spots with a commercial conerete
cleaner (Photo 3). We used Sure-Fix,
manufactured by W.R. Bonsal Co.
(P.O. Box 241148, Charlotte, NC
28224). A solvent degreaser or even
an oil-lifting dish detergent can also
work. The trick is to keep scrubbing
until only the faintest trace of a spot
remains, If oil spots are fresh, cat lit-
ter or portland cement scrubbed in
with a standard masonry brick can
save a good deal of time, When fin-
ished, hose down the entire area with
witer and allow it to dry for 24 hours,

Because sealants will separate in
storage, use a drill-driven paint mixer
to blend the solution. Pour a quart
or s0 of the sealant into & paint buck-
et and then about 2 gallons into

95
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7 Using a standard garden sprayer, start in
one comer of the Mloor and begin applying
sealant In manageable segments.

your garden sprayer (Photo 4).

Working from the bucket, use a 3-
in. brush to cut in a 6-in.-wide path
around the walls (Photo 5). Also care-
fully cut in along the expansion joint
between the garage floor and drive-
way, and around all permanent floor
features, such as the overhead door
tracks (Photo 6).

With the perimeter cut in, use the
tank sprayer to apply a fairly thick
lauyer of sealant to an area about
10 = 10 ft. (Photo 7). Before moving
on, allow each area to saturate for

8 After allowing the sealant to penetrate
for about 5 minutes, use a push broom to
even out the coverage.

5 minutes, then work the sealer in
with a medium-bristle push broom
{(Photo 8). Sweeping increases pene-
tration and also eliminates any voids
created by air bubbles. By working
backward, and by pulling any excess
sealant into the dry areas, you ecan
keep the gealer from puddling.

If puddling occurs that can’t be
removed with the push broom—in
control joints, for example—simply
sweep out these areas with your cut-
in brush (Photo 9).

Plan your work so you won't be

9 Any excess puddiing of sealant In con-
trol joints or other depressions should be

swept away with a brush.

crogzing over the newly coated areas
when they are still wet. We began in a
back corner of the garage and moved
toward the garage door opening in
sections that were about 10 ft. square.
Then we returned to the back of the
garage and began another strip, con-
tinuing in this way until the floor was
done. Of eourse, working in the con-
fines of a full basement can be quite a
bit harder. Just plan your escape
route beforehand and never apply
sealer to an area larger than can be
easily reached with your broom. P

Build with the best when you want it to last:
Lexan Corrugated Sheet. Unlike fiberglass and
PVC, Lexan Corrugated Sheet resists chipping,
sagging, bowing and color loss. It's available in
Clear, Smoke, White and Forest Green. And it's
W as easy to use as it is difficult to break. Build it
with Lexan Corrugated Sheet. Or be prepared

to build it again. Nathing L Like

ca 800-451-3147 I.[H AN i
for the Lexan® Corrugated
Sheet dealer near you,

CORRUGATED SHEET

Mas i the U5



CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

A Noisy Proposition
There's a howling, buzzing noise com-
ing from the radio in my '88 Buick
Century. It constantly varies up and
down in pitch as 1 drive. The dealer's
service department has replaced the
ignition wires and some incredibly ex-
pensive little gadget they said con-
trolled the %%arl-:ing, but there's been
no change. They say they have no idea
what's wrong.

Another shop put some sort of
gadget in the wire to the radio, and it
helped some, but the noise is still
there all the time,

JOHN FESCADERO
OCEANSIDE, CA

Likely candidates for your buzzing:
® The ignition. Yes, they've changed
the wires and the ignition controller,
but there could very well be a bad
coil or a poor connection on the
primary side,

® The alternator. Or the voltage
regulator. Or both,

® Any one of a number of electrical
connections under the hood. The
noise may be caused by a poor con-
nection, which is then broadcast to
your radio through the wiring.

But how do you find out which it
ts? et a cheap transistor radio—the
cheaper the better, as more expensive
radios are more resistant to man-
made noise. Turn the dial to an un-
used channel on the AM band, and
run the volume way up. If the radio
has an extendible antenna, leave it
fol’d’e& away—itl's not used for AM

femn. Headphones might help,
but be careful to keep the wires out of
any moving objects such as the belt
or farn.

Start the engine. Prospect around
your engine compartment with the
radio, {ike a Geigercounter. The
radio’s internal bar antenna is di-
rectional—turn the radio through
90° arce to pinpoint the source of the
notse. It might help to have a helper
rev the engine up and down so the
noise will constantly change in
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pitch. But don't get run over—make
sure it’s a responsible adult behind
the wheel.

More tips: If the problem is the
alternator, the noise might change
in intensity—but not pitech—if you
turn on a heavy elecirical load such
as the headlights or rear-window
defroster.

Don't forget to check electrical
grounds as well as hot leads, includ-
ing the ones under the dash.

Toxic Avenger

What's the story on this nontoxic
antifreeze? They claim it's safe to
drink, but is it as good at preventing
corrosion in your engine? Is it safe to

dispose of in my septic tank without
poisoning it? JOHN SAVAK
JOHNSONVILLE, MO

The stuff you're talking about is on
the market under several brand
names. It essentially replaces the
ethylene glycol with another alcohol
called propylene glycol, which is
maore expensive to manufacture—
Justifving the premium price.

The literature for this stuff, while
not exactly outright lying, is, at best,
misleading. Yes, the DA allows
propylene glyeol to be used as a food
additive, If 's found as a moistening
agent in spices—but the amount you
might ingest is almaost microscopic.

a7
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The oral LDS50 dose of ethylene gly-
col (the amount that kills half of the
test subjects) is 8.5 gm/kg. That
means that a small child or pet
needs to tngest only a few spoonfuls
to put them in sertous trouble. The
LD50 dose of propylene glyveol s 20
gmikg, meaning it would only take
about twice as much fo be fatal if it
is swallowed.

One major advantage of propylene
glycol is that if doesn't have that
gvrupy sweet smell or taste—how-
ever, little kids and dogs will put
anyvthing in their mouths regardless
|rl,f'.l.f\' rasie

The companies peddiing this stuff

also claim it's hiodegradable. Sp 15

conventional antifreeze—<but if

you've gat a copper radiafor, there’s
bound to be some lead contamina-
tion from the solder holding it to-

gether regardless of what kind of

artifreeze you ve been using,

Having said thal, these products
work just fine, and you may well
consider the reduced toxicily worth
the premiwm price,

I would mever drain any kind of

.:r.'.'.".'ll"n'a,';a' or chemical info a sepfee

©1994 Robert Bosch Corporation, Sales Group.

The Missing Link

® | had a friend bring me her car last week,

terrified by a mechanic who had told her that it |

might cost hundreds of dollars to repair a mal-
functioning headlamp dimmer switch. The switch,

he said, was integral with the steering column *

and might require replacemeant of
the entire steering column, airbag
and all. Her car was due for its an-
nual state inspection, and couldn’t
get a sticker unless all the lights
were operational

Sigh. Either the mechanic she con-
sulted was severely misinformed, or
there was a substantial rip-off brew-
ing. Her particular vehicle, like many,
has a dimmer switch that's actually
mounted on the sleering column un-
der the dash far from the actual dim-
mer wand. There's a metal connect-
ing link to hook the two together.
Hers was bent so | straightened it
Total cost for parts: zip.

Admittedly, there was a good half-
hour of disassembly of the plastic
cover, and some fiddling around to
get things just right—but hardly the

.l‘-
"CONMNECTING |}

HEADLAMP
FIMMER

LIMNK

5500 bill she was warned about.
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tank, While both are biodegradable,
they require considerable oxygen to
break down and they may well
starve your sysfem's normal bac-
teria, leading to a premature need
for digging up your tank.

Pushy G
[ had a discussion with a guy who was
a mechanical engineer. He said you
can push a car with an automatic
transmission up to about 40 mph and
drop it into gear to start the engine.
Any truth to this? JACK 36
(FROM THE PM BULLETIN BOARD)

Most all modern cars with auto-
matic transmissions have only one
oil pump, driven from the torque
converter (input) side of the tranny.
So no matter how fast you go,
there'll never be any hydraulic pres-
sure to make the tranny go into gear.
If the trans was still in Neutral,
there would be, of course, no way to
rofafe the engine to start i,

Some early cars with auto trannys
had a rear oil pump as well, driven
from the transmission output shaft,
This ploy would work with them, as

CAR CARE

the output shaft would spin whenever
the rear wheels were turning and
generate hydraulic pressure to put
the trans in gear,

So while this is possible for some
vehicles, it's not a good idea. You're
likely to shock-load the U-joints or
internal clutches inside the ftranny
to the breaking point.

Pushing a car with a manual
transmission is acceptable mechani-
cally, but still not a good idea. I've
done it, but only with another adult
driver who understood a lot about
cars, and whose driving skills and
Judgment I trusted,

Aside from the obvious damage to
bumpers, remember that the pushed
vehicle will have no power steering
or power brakes until the engine
comes up to speed.

By the way, did I mention that
this is illegal to do on any public
road ¢ ™

DO YOU HAVE A CAR PROBLEMT
ofust ask Mike about i, Mail your question fo Car
Ciinec, Populor Mechanres, 224 W. 57th St., New
York, NY 10018, While letters, faves or phone calls
easnnol be answered individually, rris of gen-
eral interest will be discussed in the column

SERVICE TIPS
® Here's a TSB that names virtu-
ally every Ford car and truck since
1985. If your vehicle has a buzz or
rattle from the exhaust system, it
may be caused by a loose heat-
shield on the catalylic converter.
The fix is to install two inexpensive
stainless-steel hose clamps around
the shield and converter.
® |t seems that some 1991-82
Chevrolet Cavaliers and Luminas
have fuel tanks that were not
rnsed by the tank supplier belore
being installed in the vehicle
Traces of the stamping die’s |ubri-
cant may form a gel and cause
a noisy fuel pump or low fuel
pressure.
& | your 1990-92 Jeep Wrangler's
fuel gauge reading has little con-
nection to the amount of fuel in tha
tank, the bottom of the tank might
be bowed upward. This restricts
the amount of fuel in the tank, and
interferes with the float for the fuel
gauge sender. You need to have
the dealer replace the tank, and
perhaps the sender as well,

Borch Mairmum o the omly
Plug wuth @ 99.9% pure
plntamum renter eloctrode, mod
Just the itp foke sumr other
gpark plugs. Hee puaranies
you T lﬁr!‘!ﬁr ir_#i-rm.l:r

No other plug fires like the Bosch

; Platinum spark plug. That’s because no

’ , other plug has such a unigue design.

4 For example, while some other plugs
¢ only have platinum on the tip, we're the
only spark plug with a 99.9% pure plati-
num center electrode engineered into a
unique extended insulator design.

The results are quicker starts, smoother
acceleration and improved fuel efficiency.
We're so confident in their performance,
we can make this guarantee. If you don't feel the difference
Bosch Platinum makes in your car, we'll pay for the plugs.

And right now, when vou purchase a set of Bosch

Platinum spark plugs, you'll get a
25¢ rebate per plug and a chance
to win one of ten free trips to the
Fast Track School of High Perfor-
mance Driving in Charlotte, NC.
See store for complete details.

So if you want to improve your car's performance, give it
the ultimate fire power. Install Bosch Platinum today.

® BOSCH

The Ultimate Spark Plug

For the Bosch retailer nearest you,
call 1-800-883-8101.




MAINTENANCE
BASICS

AIMING
HEADLIGHTS

BY DON CHAIKIN,
Automotive Editor

® If you never disturb the aim of your
ear's headlights, you should never
have to re-aim them. However, it may
take less than you think to disturb
their aim.

Obviously, if the front of your car
or truck is involved in even a seeming-
lv insignificant fender-bender, the
headlights may be out of whack. Less
obviously, each time you replace a
sealed beam or halogen bulb in a com-
posite headlight, the accuracy of the
light's aim might be affected.

Therefore, periodically, and after
replacing a light, you should check the
headlight aim.

Before beginning, be sure the tires
are all properly inflated, there isn't a
huge load in the trunk or cargo bed,
and none of the springs is sagging.
Also, the vehicle must be parked on a
level surface.

All headlights have adjusting screws,
in addition to their mounting or re-
taining serews. However, you may
have to remove & trim ring or bezel to
gain access to them. You will find one
adjusting screw along the top or bot-
tom edge of the light, which adjusts
the beam’s direction up and down, and
another similar screw on either side of
the light, which adjusts the beam left
and right. The adjusting screws are
spring loaded.
® Some newer car and truck models
with composite headlamps have bubble-
type sight-glass levels built into each
headlight housing,

To aim these, turn the adjusting
serews until the bubble is centered in
the marks in the sight glass,

If your car or truck is not equipped
with these sight-glass levels, try the
following procedure.
® Pull the ear or truck right up
apainst a flat, light-colored wall.
® Make chalkmarks on the wall op-
posite the center of each headlight. If
vou have a 4-headlight system, make
the marks in front of all four lights.
® Move the car straight back from
the wall and make large, easily seen
crosses through the chalkmarks,
® Park the ear or truck so the lights
are 25 ft. away from the wall.

100
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® Then turn on the headlights to low
beam—the outer two or upper two in
4 4-light system. The bulk of the light
pattern should fall just below and to
the right of the centers of the crosses
that correspond with the centers of
these lights.

® Turn the appropriate adjusting

o =1 Gj, \ E—jﬁ) ]r'

Turn adjusting screws in slow, 's-tum In-
crements to adjust headlamp's alm.

P ILLLISTRATICIN Y RN CARBONI

serew in or out, in Y-turn increments,

to move the beam as needed.

On 2-light systems, adjusting the
low beam should alzso adjust the high
beam. On 4-light systems, however,
you have to repeat the low-beam ad-
justment process with each of the sep-
arate high-beam lights.
® Since the low beams will also be on
when you switeh to high beams, you
must bloek their light so you ean
clearly see the high beam on the wall.
® Mask the low-beam units with a
small piece of wood or heavy cardboard.
® The centers of the high beams'
light should fall about 2 in. below the
centers of the crosses on the wall,

Double check your headlight aim
by driving down a dark road. The low
beams should illuminate the road only
in front of the car. The high beams
should light up the road to about 300
ft. ahead of you, as well as illuminat-
ing trees and lamp posts along the
right shoulder. ™~

POPULAR MECHANICS ® APRIL 1994



SATURDAY MECHANIC

REPLACING MacPHERSON STRUTS

BY JOHN DECKER

® When you first drove your new car
home from the dealer's showroom,
vou were amazed at how well it han-
dled. No shakes. No shimmies, And
there wasn't a rattle to be heard any-
where,

But that was 50,000 miles ago. That
new-car smell is long gone. And lately
vou've notieed that your once-nimble
steed i= as lively as an old plow horse
around corners. Worse still, the front
end takes a healthy nosedive when
you hit the brakes. You've also noticed
gome pretty odd tire wear on the front
— —

e P T, W T ¥

tires. Time for a new car? Maybe, But
new MacPherson struts will probably
bring a lot of that new-car feel back, if
not the new-car smell. At the very
least, your car will be safer to drive.

Shock talk
Like standard shock absorbers, Mae-
Pherson struts dampen the jounces,
bounees and osecillations that the =sus-
pension springs create.

When the struts wear out, your
car's wheels begin to act as if they
have minds of their own, bouncing up

and down like well-dribbled basket-
halls, over even the slightest roadway
irregularities, While turning, your car
heels over and the tires squeal. And
once the turn is completed, the ear
eomes back to the straight and nar-
row about as well as the Exxon Valdez
trying to avoid a big rock. At speeds
above 50 mph, the steering wheel may
shimmy us the front wheels dance
along the pavement. This, in turn,
causes the tires to develop a cupped-
wegr pattern at the edges, called seal-
loping, which makes the tires noisy.

— —

— T—

T i_, ___ UPPER MOUNT
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Ll ——
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f——
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— = STRUT
=
STEERING
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Replacing MacPherson
struts is more compli-
cated than replacing
conventional shock
absorbers because of
the coil spring wrapped
around the shock. You'll |
need to borrow or rent |
8 Spring Compressor.
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ECCENTRIC
WASHER

A quick shot of siiver spray paint on the camber-adjustment hardware on the strut will
ald in alignment when it's time to reassembie.

Stronger by design

Think of a MacPherson strut ag a
regular shock absorber that has extra
duties, such as holding the sugpension
spring, and, at the front end, serving
as the upper pivot point for the steer-
ing, not to mention auﬁpurting the
weight of the car. A MacPherson
strut's telescoping shaft is thicker and
a lot stronger than the shaft on a con-
ventional shock. The guts of a strut
work just like a shock absorber. Hy-
draulic oil passes through valving to
dampen suspension movement.

Inspecting struts

According to a spokesman at Perfect
Cirele Chassis Parts, a leading manu-
facturer of strut replacements, Mac-
Pherson struts should be inspected
every 20,000 miles—more frequently
if your car travels over bumpy or
dusty dirt roads. In the days of big
heavy ears with soft cushy rides, you
could check a shock absorber by push-
ing down on the bumper. If the car
went up and down more than twice af-
ter you quit bouncing it, the shocks
weren't doing their job, This test is no
longer valid. Many cars are smaller,
especially those with MacPherson
gtruts. They also have stiffer springs
and valving inside and therefore damp
guspension movements much more
heavily. Performing a jounce test on
many cars will only reveal struts whose
damping action has failed completaly.

104

To inspect the struts, begin by
parking the car on level pavement.
Mext, support the front of the car on
jack stands so the front wheels hang
freely, and remove the front wheels.
Like shock absorbers, one sign of
a failing strut is fluid leakage at the
seal where the telescoping shaft exits
the strut housing. To check the seal,
use a screwdriver to gently lift up the
dust boot. A slight film on the shaft
is normal. But an aceumulation of fluid
at the seal or signs of heavy fluid leak-
age down the side of the housing are
sure clues that the

peatedly pounds the pavement as the
wheel oscillates. Even if the damping
portion of the struts are okay, also
check the upper bearing pivot, the up-
per mount, lower spring seat, spring
and strut housing. Check the strut
housing for dents or bends. Both ean
hurt damping ability or throw off
wheel alignment.

To check the bearing pivot at the
top of the strut, grasp the top of the
strut and push and pull on it. If it
moves at all, the bearing is bad and
the upper mount must be replaced.
Installing a new strut with an old
worn-out pivot can lead to premature
strut wear, according to Al Utter, an
engineer with Monroe, another manu-
facturer of replacement struts. A
worn bearing ean allow the strut shaft
to vibrate, That wrecks the seal and
pretty soon the strut is leaking again.
The bearing pivot can also bind be-
cause of eorrosion or dirt. Make sure
it turns freely by turning the steering
wheel lock-to-lock in both directions.
A broken spring should be obvious,
but you should also inspect it for
cracks or exeessive rusting.

There are many different types of
MacPherson strut designs and the re-
moval and installation procedures
vary from one car to another. For in-
gtance, on many front-wheel-drive
cars the lower strut housing is bolted
to the steering knuekle above the drive
axle, That means you can remove the
struts without removing the dise
brake caliper and lower control-arm
ball joint. On rear-drive cars, how-
ever, the lower housing of the front
strut may include the steering knuckle
and spindle, If that iz the case, the
brake caliper (or its brake line) must

strut has failed.
Keep in mind that
a strut doesn't
necessarily have to
be leaking for its
damping ability to
be weak. Look at
the bump stop on
the shaft. If the
bottom is shiny,
the suspension has
been hitting the
stop fairly regular-
ly, which means the
strut is probably
not doing its damp-
ing job too well,
Another sign is
cupped or scalloped

tires. These wear

patterns are creal- if the upper strut bolts are adjustable, mark them befare taking
ed as the tire re- them off. This will help maintain wheel alignment.
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The APl Certification of quality.

Does your motor oil make the mark?

pa— P

FUEL ECONOMY TEST

This tesf meczres the bl sficiency of ongene oils

COLD STARTING AND PUMPABILITY TEST

Thase tests help ensure e engine will siart and the ol wall
Aow of lempearoiures dowrn o 0° F or lower

|
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RUST AND CORROSION TEST

This. st evoiuoies on oil's obiliy i hondle huel ond waier bedd-up
which will conlcsminale engine oil

ENGINE WEAR TEST

-'.':"!- et maaiunes an ol 1 copatelsy %

tecdiee Fretion ond prosnct mownn porh
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prevent weor ond coniral ol

oxidion, But foo much
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DEPOSIT TEST
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APl CERTIFICATION MARK

The APt Certficoman Mark ensunes thet ails
hewe posssd all of these sk tor quality

API Certified Oils
Sponsored by Americon Auvlomobils Monufoohuren Association

Far more information, pleass write ho:

Engine Oil Education Haadguarters
P.O. Bax 1109

Bloomfield Hills, MI 48303-1109




Ultra Sharp

THE ULTIMATE
SHARPENINGSYSTEM

Introducing Ultra Sharp - the self- powered,
modular sharpening system for every home
hesbyist and handyman.

Just slide om a module. Then sharpen
knives. scissors, chisels, planes and drill bits -
guickly and easily.

The heart of the Ultra Sharp is the unigue
base station with a powerful motor and 13"
grinding wheel designed for constant hard use.

—— Latch action holds
misiule tighthy in
place on worksiation,

otk
aCtion
Toachs ol
the cirill
Faces for

a perfect
finksh,

-
- WORKSTATION

“‘«,—- Modules slide on

Ultra Sharp makes it easy to keep all your
hand tools in great condition. And remember,
sharp (ools are safe tools.

Ultra Sharp s supplied ready-to-run with
powverful workstabon, the three modules shown
and illustrated instruction manual, Available
from Home Centers and Department Stores,

(XY Uttra Sharp

Inc,, 780 Vassar Awvenue,
I_akmrund NJ DH701. Phane: 908 - 901- 1400,
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be removed, the ball joint must be
separated from the strut, or the con-
trol arm and the tie rod must be dis-
connected from the steering knuckle,

Removal
Following is a general procedure for
removing and replacing the struts. To
do strut work on your car, consult the
service manual for EpEE]f ic instrue-
tions and follow all safety precautions.
Make sure the steering wheel is un-
locked. Then, after the

amount of energy stored in that com-
pressed spring—enough to pitch you
or some parts across the shop at high
velocity.) Remove the retaining nut
from the top of the strut shaft, then
remove the upper mount, spring seat,
dust shield and bump stop. Get a new
bump stop if yours is worn.

Today, most strut replacements
come as complete units. However,
some strut replacements consist of re-
placement cartridges that slide into

car body has been
firmly supported and
the front wheels have
been removed earefully,
mark the camber ad-
justment bolt with silver
spray paint so you will
know what position it
was in when it's time to
reinstall it. Sometimes 3
the upper mounting '
Eeate prm?:dll for cam- A
justment as well, i
& the case, scribe
a ll]'lE hetween the
body mount and the

=
O-RING

the strut housing after
the old shock-absorber
components have been
removed. To remove
these internal compo-
nents, a large nut is
removed on the strut
where the shaft slides
into the housing. Then
the shaft and internal
components are slipped
out of the strut and
discarded before the
replacement cartridge
(and a few ounces of
engine oil, to provide
a thermal pathway to
eool outside air) are

[ CARTRIDGE

plate. Next, remove all
but one of the upper ;
mounting plate nuts,
leaving the remaining
nut on only finger tight.

If necessary, discon-
nect the brake caliper
or hose from the strut,
then remove the holts
that connect the strut
to the steering knuckle,
If the steering knuckle
ig actually part of the
strut, then disconnect
the ball joint and tie rod
from the strut, To take
out the strut, remove
the finger-tight upper-

installed in the strut
housing. If vou are
using this type of
eartridge, be sure to
follow the manufac-
turer's instructions,
Using complete re-
placement struts is
much easier. You sim-
ply pull the shaft to
itz fully extended posi
tion, then reinstall the
compressed coil spring
and the other parts
before vou reinstall a
new retaining nut that
| comes with the re-

mfjulnﬂng}‘l-plate nut
and lift the strut out mage inside
from under the fender. e
Replacement

To replace the strut, you need a strut
vise and a spring compressor. Both
are available at rental centers. Mount
the strut vise in a regular vise, and
then mount the strut in the strut vise.
Don't even think of elamping your strut
in & regular vise because it will dent
the housing. Next, mark the bearing
mount, spring and upper spring mount
g0 they can be lined up during re-
assembly. Then attach the spring com-
pressor to the spring coils, tightening
the compressor until spring pressure
on the upper mount has been relieved.
(Warning: There's a considerable

Some struts use a replaceable car-

placement strut. Be
sure to torque this nut
to the manufacturer's
gpecification. Then, make sure the
marks you made on the upper strut
mount and spring are aligned and
slowly release the spring compressor,

Installation

To reinstall the strut, slide the up
mounting plate into the inner fender,
making sure to align any marks you
made. Then install the mounting nuts
and torque them to specification.
Reattach the steering knuckle to the
atrut (or reattach the ball joint, tie rod
and braking components, if you re-
moved them), making sure the eceen-
tric camber bolt is aligned with the
paint marks you made. Retorque all

maln tube,
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LOWER
CONTROL |

BALL JOIMNT

You may need to separate the ball joint
connecting the strut to the control amm.

fasteners to the proper specifications
and reinstall any cotter pins through
castellated nots in the ball joint or tie
rod, install the wheels, lower the car
and vou're done,

It would be wise to schedule a
front-end alignment soon, a8 you may
have disturbed the camber settings,
in spite of your careful marking of the
parts as they were disassembled. Re-
member, your struts were worn and
the alignment settings may have been
off the mark before you picked up
that first wrench.

SPRING
COMPRESSOIR

Relleve tension on the spring before re-
moving the shock’s upper nut.
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Your most important tools.

Wrenches? Ratchets?

No.

They're right in front of you.

Your hands.

The tools that do the things that make you proud.
Look after your most important tools.
Trust them to GOJO.

GOJO gets them clean.

GOJO takes care of them.

Whatever you set your mind to.

It's in your hands.”

<D

PROFESSIONAL SKIN CARE
SINCE 1946 [

ORANGER

CANO— 484 specialized skin care products caning for the
hands of professionals in every field, worddwide. © 1994
GO Industries, Inc. All mghis reserved. 1216945 5088

NOW AVAILABLE !

Popular Mechanics
Editorial Indexes from 1976 to 1993
Are you searching for a particular Popular Mechanics
articla? Let our yaarly indexes make i easier to find,
Every article published in the magazing is referenced
hera - automofive, boating, electronics, home
improvemnant, autdoors, photography, science
and more. Thousands of entries cross-referenced.
All years available from 1976 on. Price for each
index is $4.95, plus $1.95 for postage and handiing,
per order. Order by year. Send your order to:

Popular Mechanics

Reader Service Department

224 West 57th Streat

MNew York, NY 10019-3203

|Pladta mghe chasth of money onder apsbie io Popular Mechanes)
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NEW PRODUCTS

IMPROVE
YOUR CAR

simplified Sealers
After conducting some extensive con-
sumer research, Fel-Pro, makers of
gaskets and sealers, realized that
many people are confused when it
comes to selecting the appropriate
chemical sealer for a specifie task.
Therefore, the company developed a

L[

new line of automotive sealers de-
signed and packaged to help ensure
people buy the correct product. The
color- and number-coded line is com-
prised of Gray Bolt Prep, Red RTV
Silicone, Blue Gasket Sealer and
Yellow Gasket Adhesive. These four
products are elaimed to cover 95% of
all engine-sealing jobs. Prices range
from $4.19 each for the Red RTV and
Blue Sealer to $5.24 each for the Gray
Bolt Prep and Yellow Adhesive. Avail-
able at auto parts stores that sell to
professionals. From Fel-Pro Ine.,
T450 N, MeCormick Blvd., P.O. Box
1103, Skokie, IL 60076; (312) 761-4500,

Bumper Touchup Paint

Free Car-Care Brochure

The Maintenance Awareness Program of the Automotive Parts & Accessories
Association, the Car Care Council and the 1.8, government have joined forces
and are offering a free auto-maintenance brochure, Called “How to Find Your
Way Under The Hood & Around The Car,” the brightly designed, easy-to-fol-

Polishing Made Simple
The old eliché of laboriously rubbing
and buffing the polish on your car
to get it to shine has been further
shattered by Simoniz’ newest polish,
aptly called One Step. According to
Simoniz, simply apply the
pulish to the car's clean
finish—the entire
car at once—and
you're done. There
is no need to buff,
rub or otherwise
remove the polish
from the car. Sold in
a 16-ounce bottle,
One Step costs
about $4.99, From
First Brands Corp.,
83 Wooster Heights
Rd., Danbury, CT
06813; (203) 731-
2300.

Mar g Bty Bhins achiam
W Rt s L L

Repairing nicks and gouges to your car's plastic body-color bumpers or body

cladding can be a frustrating task. To help make it easier, Plasti-Kote has

introduced a line of repair prod-
uets. The complete Flexible
Bumper & Trim Color line consists
of a paint prep (which costs under
$8), an adhesion promoter, light
and dark primers, a sealer and a
topeoat paint (about $11 each), The
acrylic spray topeoat paint is avail-
able in 11 different colors. Each is
sold in a 16-ounce container. From

o Plasti-Kote Co. Ine., 1000 Lake

Rd., P.0O. Box T08, Medina, OH
44258; (B00) 431-5928,

low pamphlet helps anyone
interested in the efficien-
cy and reliability of
his vehicle per-
form the most
essential main-
tenance tasks. An
easy-to-follow, sim-
ply arranged chart
lists 15 different com-
mon tasks, giving the
recommended frequency
of the job and referring to
more deteiled instructions
for each. To obtain your free
copy of the brochure, write
to the Consumer Information
Center, Pueblo, CO or to MAP,
4600 East-West Hwy., Bethesda,
MDD 20814,

Car-Buying Instructions

Various studies have shown that most
people would rather go to the den-
tist’s office than to the new-car deal-
ership. To help relieve that anxiety,
and to help ensure that you buy the
best and most ear for your money,
Ideations Ine. has developed a video
and booklet instruction eourse called,
"How To Win The Car-Buying
Game." The video covers such topics
as how to fully understand the win-

il GAME

| T T Wi

dow price sticker, how you can find
out what the dealer paid for the car,
how to negotiate, whether or not
to opt for dealer financing and other
factors. The video is accompanied by
a 24-page workbook that allows you
to figure your real costs. “How To
Win The Car-Buying Game" costs
£70.85 from Ideations Inc., 2904 Me-
Cullough, Yakima, WA 985903; (800)
644-3327, i
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PM HOTLINES

COMMUNICATE
WITH US

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

LETTERS

Your 'written letters are  always
welcome. If we think your letter would
be interesting o other readers, we
might even phant it in our Letters
column {uniess you request that it not
be printed). Our editors are listed by
department an the masthead prinied
in the front of the magazine next to
Editor's Notes. Our address 15 224 W
57th Street, New York, NY 10019

FAX MACHINE

You can fax written mail to us if you
have access (0 a fax machine. Our fax
number 15 [212] 586-5562, and is avail-
able 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer any
day between & pm and B am [only)
Eastemn time,. The number is [212) 582«
8369 Once you're on line. you can
leave messages for specific editars, or
direct inquiries and comments 10 a
specific depanment The department
Bulletin board also allows you 1o share
your thoughts with other readers who
callin,

MNew users get an identification
number and password that allow you
to access the system. Simply set your
commiunications soffware ta 8 bits, no
parity and one stop bit [8-N-1], and set
the baud at 300, 1200 or 2400, Please
remember that we are nol a profes-
sionally staffed, fully operational bulle-
i board. \We're simply trying o make
it easier for you to commurnicate with
us. So please bear with us if it takes
awtile [0 answed your messane.

READER SERVICE BUREAU

Our Reader Service Bureau s opera-
tional fve days a week duning reqgular
buziness hours. The phone number is
[(212) 649-3127. Please call our Reader
Service Bureaw, nor our editars, for in-
formation on back issues, reprints of
articles, subscription inguirnes and so
on. It will save us all time

HOTLINE PHONE NUMBERS

Unfortunately, our Hotline Phone
Service is termpararily discontinued

Escort 9000 Takes Cordless Clarity

'Hearir_l g Beyond Imagination.

Is Believingy,

Tired of ardinary cordiess phones that
crackle, fade or go dead when you
mave only a few feet from the base?
Then step up-to Escort.

Escort 9000 ts the only cordless
phane to combine 900 MHz with
Digital Spread Spectirum technology
The result? A cordiess phane with vastly
superiar clanity, range and security.

Escort 9000 whenonly the best will
do. And only from Escor.

Call toll-free, 7 days a week:
1-800-433-3487

Escort 9000 5299 [hew, lrwiee gricet)

puri shipping & hanidling OH re. adld 6% taliss raa

» Department 106844
5200 Figlds-Ertal Road
Cencinnati, Ohio 45245

Fara hmuted trme, trode ug for cosh boc k! Cafl for defan's The funaruhive h{l‘lt'
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Actron gets you bak
under the hood!

Available at your favorife antomaofive store

For more information call 1-800-222-2600, Ext. 140
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SCIENCE

Sun In A Bottle

BY GREGORY T. POPE, Contributing Editor

® In a building just off Route 1 in
New Jersey stands a machine that,
for a second at a time, drains 30
megawatts out of nearby transform-
ers. If the local electric utility de-
clares an energy emergency—as it
did during last January’s record cold
snap—rtechnicians must shut the ma-
chine down, The irony is almost amus-
ing, because this machine is supposed
to herald an era of limitless energy.

The machine is the Tokamak Fu-
sion Test Reactor at Princeton Uni-
versity's Plasma Physics Laboratory,
On Dee. 9, 1993, researchers there
whooped when the reactor tripled the
previous mark for power output. Af-
ter more than a decade of buildup, the
tokamak was finally doing what it was
created to do.

For years, fusion-energy research
has struggled to live up to its advance

TORLS VACLMLIN-
PLIMPING
STATION

TORCHDAL-FIELD ¢ f']ll.‘-.
OHMIC HEATING COLS |
VACLILIM VESSEL

Tokamak Fusion Test Reactor

VACLMUAM-VESSEL HEATIMNG AND COOUNG SYSTEM

ECILMLIBRILIM-FIELD CONLS

Magnetic coils suspend plasma, while neutral-particle beam provides heat for fusion.
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PRINCETON LISNERSTY PHOTOS AND LLLSTRATION

Inside tokamak, donut-shaped torus vessel
[left] confines deuterium-tritium plasma
{above}, which glows at 600 million” F.

billing. Once harnessed, say its propo-
nents, nuclear fusion—the process
that stokes the Sun and stars—will
solve everything. Fusion consumes
bountiful hydrogen, generates only
short-lived radioactive leftovers, is
inherently fail-safe and supplies clean
energy.

There's just one catch. You have to
bottle the Sun on Earth. That means
confining a plasma—a cloud of atoms
broken into free electrons and posi-
tively charged nuclei. And it means
cranking the thermostat to a toasty
600 million® F. After all, fusion energy
is only released when two atomic nu-
elei eleave together. But being like-
charged, the nuelei normally won't go
near each other. The Sun and stars
get around this problem by foreing
them together with immense gravity.
We don't have that luxury on Earth.
S0 the next best solution is to super-
heat the nuclei to overcome their mu-
tual repulsion.

A tokamak is designed to do all
that. But the reactor needs an array
of mighty magnets and electrie cur-
rents to form a “magnetic bottle” in
which to trap the plasma, and a neu-
tral-particle beam to blowtorch the
plasma up to fusion temperatures.

All this equipment adds up to an
electric bill from hell. No fusion re-
actor has ever reached breakeven,
putting out as much energy as it takes
in. Even the record at Princeton re-
quired 30 megawatts in to get 6.4
megawatts out.

Still, the Princeton breakthrough is
the higgest step vet toward break-
even, Conceived during the oil erisis
of the mid-"70s, the Princeton toka-
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How Fusion Works

NELITRON CARFYING

TRITILIM

To understand why, look
at the two products of a
deuterium-tritium fusion
reaction. One is a highly
energetic neutron. Because
it's free of electric charge,
the neutron can escape
from the magnetic bottle,
carrying 80% of the fusion
energy. That energy will
produce electricity.

But just as important is
what stays in the tokamak
—a helium nocleus known
as an alpha particle. Rat-
tling with 20% of the fusion
energy, this particle will
careen around the plasma,
colliding with other parti-
eles and heating things up.
Physieiats hope that by
unleazshing enough alpha

Deuterlum-tritium reaction unileashes the most energy.

mak was built for high-octane fusion
fuel: a half-and-half cocktail of den-
terium and tritium, the two heavy iso-
topes of hydrogen, Until now, fusion-
energy researchers have made do
with straight deuterium, mainly be-
cause tritium bedevils matters by
being radioactive. But a 50-50 ratio
is the ideal mix for the commercial
fusion plant of tomorrow.

particles a fusion reaction
could become self-sustain-
ing without further blasts from the
neutral-particle beam. The phenome-
non, known as ignition, would put the
reactor over breakeven,

“We haven't reached breakeven,”
admits Dale Meade, deputy director
of the laboratory, “but the physics data
needed to get there is what we're after,
For us, it's not so much whether we're
a third of the way to breakeven, it's to

study the alpha particles. We look at
good effects like heating but also bad
effects like plasma instability. The
good news is that we haven't detected
any new instabilities.”

If the plasma keeps behaving itself,
the experiments will continue until
September, as physicists try to hit the
10-megpawatt mark. Then, sadly, the
tokamak’s life draws to a close.

Prineeton hopes to pass the fusion
torch to a follow-on deviee known as
the Tokamak Physies Experiment, or
TPX. Unlike the current tokamak,
which operates in pulses, TPX would
run in & eontinuous mode, Meanwhile,
physicists worldwide want to collabo-
rate on a huge International Thermo-
nuclear Experimental Reactor, or
ITER (see Tech Update, page 22,
June '91). Here, at last, would come
ignition and breakeven, the device
generating 1000 megawatts for 15-
minute spells. ldeally, results from
TPX and ITER would feed into a
demonstration commercial reactor by
the year 2025. All this, of course,
would require billions of dollars.

Physicists hope that the Princeton
achievements convince sponsors that
the money is well spent. Long cast
g8 incurable romantics, fusion re-
searchers at last have something solid
on which to buoild their dreams. P
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BOATING

Ready For The Road

BY JOE SKORUFA, Boating/Qutdoors Editor

as the Gross Combined
Weight Rating (GCWR),
which includes the weight
of the tow vehicle and
trailer. It also takes into
account the weight of
passengers, luggage and
ZEar.

To determine the
GCWR of your rig, de-
termine the weight of the
tow vehicle (listed as
curb weight), the trailer,
the boat and everythin
carried in the boat an
tow vehicle (including
passengers).

With this information,

® Trailer boaters aren't only kings of
the water, they're also kings of the
road, Their rigs may be modest—
typically less than 26 ft. long and 8 ft.
fi in. wide—but no one commands
more of huatinf‘s watery domain,

As a typieal trailer boater, when
the weekend rolls around, I face a
dilemma: Where will I launch? From
my home in New Jersey, nearby op-
tions range from Greenwood Lake
and Lake Hopateong to the Hudson
and Delaware rivers. Longer runs
take me to Lake George, Lake Cham-
plain, Long Island Sound or my
favorite, the Jersey Shore.

But as wonderful as these locations
are, every now and then I get an
urge to travel to exotic waters. In re-
cent years, I've piloted a 20-ft. boat
up the Mississippi River
from New Orleans to
Minneapolis, and a 22-
footer up the Intra-
coastal Waterway from
Miami to New York, I've
towed a 26-ft. boat 1800
miles from Michigan to
Key West, Florida, and
erossed the Gulf Stream
from Palm Beach to the
Bahamas in a 25-ft.
center console.

As a trailer boater,
I've always felt that =
my boating options were
only as limited as my
dreams. But 1 must ad-
mit that early in my tow- N
ing career, I sometimes

knoekle affair. Naturally, I'd heard
war stories about boats shifting in
cradles, trailers swaying on the road,
surge brakes failing and, worst of
all, trailers becoming unhitched and
goingr their own way,

Today, with my tow vehicle and
trailer properly set up, I hardly know
I'm pulling a load. The difference is
confidence, which I've gained from
pre-trip preparation, regular mainte-
nanee and a good working knowledge
of my rig. Here are some tips to help
you find the confidence you need for
trailering peace of mind,

Let's start with the tow vehicle,
The firat thing you need to know is
the vehicle’s maximum tow rating,
which can be found in the owner's
manual. This figure is often stated

you will know exactly how
close your tow vehicle is to its maxi-
mum “mght limitation. Leave a cush-
ion of at least several hundred pounds
in the tow rating and GCWR for safety.

Another important figure you need
to know is the maximum tongue
weight rating, which is generally set
at 10% of the trafler's Gross Vehicle
Weight Rating (GVWR). The GVWR
refers to the sum of the trailer’s
weight plus its maximum carrying
capacity. A boat trailer with a GVWR
of 2600 pounds generally has a maxi-
mum tongue weight rating of 250
pounds. However, many towers find
that a 5% to 7% tongue rating works
well and eases the load on the tow
vehicle's suspension.

As you go about determining
GCWR and GVWR, wum]]nutwea

thought ::r[‘ it a5 a white- Boating advennns start on the nway [top), leng bef-m mm the launch ramp [above].
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For more In-depth trallering tips, check out the book.

large number of weight limitations
listed in vour tow vehicle owner's
manual and posted on your rig. Virtu-
ally every component in trailering has
a4 maximum weight limitation, includ-
ing the hitch, coupler, trailer, tires,
safety chains, hiteh ball and winch
strap. Check the figures listed for
these components, and make sure
none exceeds its maximum rating.

Now, let's move to the hiteh. Sinee
you've already checked the hitch's
weight rating, you know which of the
four elasses it falls into: Class I up to
2000 pounds, Class 11 up to 3500
pounds, Class I11 up to 5000 pounds,
and Class IV up to 10,000 pounde.

In addition to weight-rating elazses,
trailer-boating hitches come in differ-
ent types. The most common are: a
frame-mount hitch, mounted solely to
the frame; a bumper/frame-mount
hiteh, mounted to the frame and the
bumper; a step bumper, which is a
rear bumper with an integrated ball-
mount platform; and a bumper-mount
hiteh, attached solely to the bumper.

Of these types, the frame-mount
hiteh is the best because it is bolted
or welded to the frame to distribute
weight off the bumper and onto the
tow vehicle's rear axle. The step
bumper is the second-best hit{'L
becauge it, too, relies on solid attach-
ment points on the frame, However,
towers should be aware that some
aftermarket step bumpers are with-
out frame attachment points. These
are not recommended for trailer
boating.

Bumper/frame-mount hitches ean
be useful for light towing, but they
tend to impede the crash-resistant na-
ture of the bumper. The least desir-
ahle type is the bumper-mount hitch.
Automotive and trailer manufacturers

POPULAR MECHANICS ® AFRIL 1994

loy modern bumpers can’t handle

the stresses of towing.

Now for the trailer. Probably

| the first thing you need to check

(s the brakes. The National Ma-
rine Manufacturers Association

'V recommends that every trailer

0 with 4 GVWR of at least 1500
. pounds should be equipped
. with brakes that operate auto-
 matically when the tow vehi-
| cle’s brakes are applied and,
" also, in an emergency when
the trailer becomes separated
. from the tow vehicle,
| Hydraulic surge brakes,
" which are activated by a sud-
den slowing of forward mo-
mentum or dipping of the
tow vehiele's rear bumper,
are the most common type
found in boating. Electronic
brakes, often used for non-marine
towing, tend to short out after being
immersed. To provide an emergency
stop system, a short lanyard or eable
from the trailer’s master brake cylin-
der is hand-connected to the hiteh on
the tow vehicle.

The coupler makes & metal-to-
metal contact with the hiteh ball, and
as guch should be seeurely elamped by
tightening a hand-wheel or lever,
Good couplers will also have a safety
lateh or trigger lock. Other important
trailer components are the wiring
harness, which provides voltage to the
trailer's lighting system; the hitch
safety chains, which are a fail-safe
system Lo keep the trailer attached
to the tow vehicle; the winch strap or
cable, which secures the boat to the
wineh stand; and the boat safety
chain, which is a fail-safe system to
keep the boat from sliding off the
trailer,

Make sure vou have a thorough fa-
miliarity with the above components
for a first step toward building trailer-
ing confidence. For the second step,
there are a number of other impor-
tant components yvou will need to
learn about, including the trailer
cradle, tires, wheel bearinps, axles,
suspension, lights, wineh, differential,
transmission, cooling system and
many others.

Without doubt, trailer boating is a
big subject, big enough for a book.
Somehow 1 found the time to write
such a book last year. It's called
Hearst Marine Books Trailerboat
Guide. If you're interested in the
subject, look for it in your loeal book-
store or contact: Hearst Marine
Books, William Morrow & Co., 1350
Avenue of the Americas, New York,
NY 10019, ™
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SUPER
UBRICAN
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ETRATER o LymmCAT

TABLE SAW, ROUTER
& PLANER
Spray on surfaces ol power
tools to esase sliding of
wood on table, resist rust
and lubricates.

TOOLS
Spray on tools such as putty
knives, paint trays, tin snips,
elc. for smoother operation,
protection and easier
clean-up.,

HAND SAWS
Helps remove rust and
corrosion, prevents sap
collecting, protects and

® Contains Teflon®

Penetrates Faster
Lubricates Better

Compare to WD-40¢

and SAVE $55

available at participating
Ace Hardware and

True Value Hardware
stores nationwide
and other fine retailers
for information call

1-800-438-4532

= Radiator Specialty Co.
Charlotte, N.C.

Makers of Solder Seal®/Gunk® Engine Brile®,
automaolive, plumbing, hardware, traffic safaty and
other fine producls.

TEFLON is & registered trademark of |E. Dupont Co.
W40 i3 & registered trademark of WD-40 Co.
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Detroit Spy Report

BY JIM DUNNE, Detroit Editor

control arms and coil
springs, the new suspension
promises to reduce abnor-
mal tire wear. Also, the cost
of manufacturing is proba-
| bly lower—with stampings
M replacing more expensive
e forpgings, And, for better
styling, the new suspension
allows the engine to be
lowered more than an inch.
This permits a lower, more

Suburban Shorty
GM gave the final okay to a 4-door
version of the Blazer and Yukon. The

new vehicles will be similar to the
Suburban, but shorter in overall length
—about 10 in. will be chopped off the

has planned for the 1905% full-size
pickup line. What you see is a more
rounded shape to the eab and hood,
with the hoodline sloping downward.
Also, the cab appears to be extended a
couple of inches rearward, a design
gimilar to that of the Dodge Ram,
What vou don't see is a whole new
front suspension. As with the Explorer,
the change will permit a lower engine
position and lower hoodline, and it will
extend front tire life.

1995'4z Explorer

This view of the new Explorer shows
a full eovering over the new front
stvling. But that is only part of the
new Explorer's story. Yes, the entire
body will be restyled, with the empha-
gis on softer, more curved shapes in

F-5eries pickups aiso share lowered hoodlines, rounder fenders and new suspension.

rear section. Styling will be similar to
the new Blazer and Yukon models
that are set for introduction in 1997,
Ford has also been planning a full-size
4-door utility vehicle, so it is expeeted
that a 4-door Broneo will be built as
competition for the new GM vehicles.

Ford Picku

This F-Series pickup is another proto-
type that reveals much of what Ford
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the sheetmetal, But it will also get a

sloping hoodline,

1995 Cavalier

Make it even better. That seems to be
the aim as Chevy redesigns its top-
selling Cavalier line for 1995. The new

1995 Cavalier gets styling cues from Geo.

car will have softer, more rounded
body lines that resemble Chevrolet's
Geo Prizm. This car is way past due
for a change. Chevy has boosted sales
in recent months with a dramatie
price cut. That extended the car's
popularity. Now, with the new lineup
—minus the station wagon, but in-
cluding a convertible—look for Cava-
lier to offer even fiercer competition
in the compact sedan field.

Continental, 1995

You've seen the finished product, now
here's a look at how Lincoln tries to
hide the appearance of its future Con-
tinental (see photo below). The black
paint has a matte finish. That elimi-
nates the reflections that give shape
to the sheetmetal.

-~ Dut the over-

new front suspension. Like the
F-Series pickup, the EHFHUITA \
will drop its unique Twin- R
I-beam geometry and - _
.

go to a conventional
upper-and-lower A-arm
system. The suspension
chanpge for "95'% has
a number of benefits.
With upper-and-lower

Next version of Continental sports a 4.6-liver V.
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Honda
Minivan

Look for a smaller,
lightweight van
from Honda next
# spring. Honda will
not copy Chrysler's
leadership features
in its vehiele, but
§ will build a more
compact van that
will also be de-
gigned for Japunese
roads and traffie,
That means a 4-
eylinder engine and
an exterior with di-
mensions about the
game as Mereury's

The Dodge JA sedan Is under all that tape and foam.

all bigger size and softer curves of the
new ear still show through. Under the
hood, the Continental will have a V&
engine for the first time—the same
4.6-liter sohe that Lincoln uses in the
Town Car.

Dodge Prototype

Weuegeen disguises before, but this
may be the most extreme. Dodge is
running tests on a future sedan hid-
den somewhere under this elaborate
disguise (see photos above), Note the
extra cladding on the sides and the
use of blackout paint in the front. The
intention is to hide the true lines of
the car from unofficial photographers
like us. In this case, they've done a
good job. However, a few real fea-
tures show through. The bar grille is a
Dodge trademark. Also note the se-
vere slope to the hood and the wide
expanse of windshield glass, Little
can be gleaned from the rear view. It
appears completely covered with the
angular lines of a limousine. Best
guess is that, underneath all that
cladding, this is Chrysler's 1995 mid-
size JA body. (See “"94'4," on page 45.)

Aurora Hardtop
Oldsmohbile’s 1995 Aurora hardtop has
4 design from years past—frameless
windows, Frameless windows are
rare in today's cars, but Olds has a
couple of good reasons for building
them in its new sedan. “It simplifies
the seals,” explains Larry Lyons,
Olds’ engineering manager. “We only
need one seal between the glass and
the body. With a frame you need two
seals: one for glass to frame, the other
for frame to body." Lyons says the
single seal results in a quieter interior
and less chance of wind whistle. Op-
portunities to drive preproduction
Auroras have proved that Lyons
knows what he's talking about, as the
Aurora's interior is very guiet.
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Villager. Honda's
van will increase the
pressure on Chrysler to maintain its
dominant position ag the minivan
sales leader. About 50,000 Honda
vans are planned to be for sale each
year, or about the same number as
Chevrolet's Lumina—far less than
industry-leading Chrysler.

Small Cougar

Change your way of thinking about
Ford's personal luxury ears, Thun-
derbird and Cougar, Repm"ta out of
Dearborn planning centers have both

cars getting a complete change for the
1997 model year. Cougar will be
smaller, probably a running mate to
the Ford Probe, but with its own
sheetmetal styling. That means the
Mercury will become a sporty sub-
compact, with front-wheel drive, a V6
engine and all the performance details
of a top-of-the-line Probe.

For Thunderbird, the changes in-
clude a front-drive system lifted from
Taurus and reductions in exterior di-
mensions and weight. Thunderbird’s
changes make more sense, since its
mrnue*tﬂ.um—{"hm v's Monte Carlo—
is also based on a front-drive midsize
sedan (Lumina).

Top Quality

A study of startup 1984 production
cars by J.D. Power and Associates
rates Canada with three of the top
quality plants in all of North Ameriea,
The Canadian assembly plants that
build Toyotas, Fords and Hondas are
the quality winners. One Mexican
plant, where Ford builds Escorts and
Tracers, is also ranked among the top
10 for quality. Other quality leaders
are plants in the U.8,, including those
that build import brands such as Toy-
ota and Nissan and domeaties such as
Lineoln, Bonneville and Olds Eighty
Eight and Ninety Eight. ™
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Bellcore’s Highway

BY FRANK VIZARD, Electronics Editor

® While the business pages of your
daily newspaper are filled with re-
ports about how various companies
are positioning themselves for aceess
to the information superhighway, the
nuts-and-bolts technology needed to
make the concept work hasn't re-
ceived as much attention,

That's why it was interesting re-
cently to get inside Bellcore, the
research laboratory for the regional
telephone companies. Belleore, as dis-
tinet from AT&T's Bell Labs, is sup-
ported by the Baby Bells—Ameri-
tech, Bell Atlantic, BellSouth,
NYNEX, Pacific Telesis, Bouthwest-
ern Bell and 1.5, West.

Needless to say, the interest of
these companies in the information
superhighway is high.

The oceasion, however, was Bell-
core's announcement of a “eollabora-
tory" project on the infrastructure re-
quired for data highway construction.
The callaborative effort ineludes some
heavy contributors;
® Capital Cities/ABC—a major multi-
media publisher, providing every-
thing from television shows to books,
@ Digital Equipment Corp.—the well-
known computer network supplier.
® Hewlett-Packard—another suppli-
er of computer hardware, best known
for its printers.

& JCPenneyv—important in this in-
stance for its catalog shopping.

® Los Alamos National Laboratory—
has the reputation of solving complex
computational problems.

® The Media Lab at the Massa-
chusetts Institute of Technology
—where the future of informa-
tion technology is often already
in a prototype stage.,

® Microwave Svstems—a
leader in interactive real-time
operating soltware for set-top
TV decoders,

® Northern Telecom—provider
of digital telecommunications
switching systems.

® WilTel—owns and operates a
digital fiberoptic network for
husiness communication.

As you can see, the Belleore
collaboratory represents a good
eross section of business and
academia, all of whom have an
interest in making the informa-
tion highway work.
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With this TV, you can switch to different camera angles by touching the screen.

While the fruits of the Belleore
collaboratory project remain to be
seen, the occasion did provide an
opportunity to look at some of the
technologies Belleore is currently
developing.

One demonstration, in fact, oc-
curred during the project announce-
ment. While Bellcore Executive Di-

rector Lanny Smoot and other
eollaboratory representatives were
physically present, other collabora-
tory representatives appeared on-
sereen behind the dais, These off-site
participants could be seen and heard
in real time via Bellcore’'s Aurora
Gigabit testbed network.

The significance here is that the
voice and video data was trans-
mitted over existing twisted pair
copper wires using a technology
called Integrated Services Digi-
tal Network (ISDN), While the
images were not as clear as those
provided by fiberoptic cable, the
demonstration was still remark-
able. Only a short time ago it was
considered impossible for video
to be transmitted over copper
wires because of video's high
bandwidth requirements,

ISDN was also used to demon-
strate the capabilities of a video-
on-demand system, This system
would allow vou to get movies de-
livered into your home over ex-
isting phone lines whenever you
wanted them. To the naked eye,,

Bellcore Director Lanny Smoot Introduces the collaboratory. the video guality approached
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that offered by VHS videotapes.

Another system using ISDN tech-
nology is called DEMON—Delivery
of Electronic Multimedia Over the
Network. The experimental DEMON
gystem transmits a combination of
text, graphics, still images and slow-
motion video from one computer
workstation to another, DEMON is
envisioned as a system that would be
used for directories, eatalogs and
training materials,

Somewhat related to DEMON is an
glectronic document browser called
SuperBook. With SuperBook, you can
easily find information contained in
one document or 100 documents. For
instance, you could guickly find all the
references to “operating systems”
within thousands of pages of technical
information.

Cruising may be something singles
do on a SBaturday night, but Belleore
envisions cruising as an activity for
the workplace as well. The experi-
mental Cruiser system allows you to
use desktop, video-capable personal
computers to see, hear and talk with
co-workers in other offices.

Basically, the system cruises down
an office hallway to see if your col-
leagues are in and want to talk. Peo-
ple can join in or leave the conversa-
tion easily and ean exchange graphs
or pictorial displays. There are also
privacy controls built into the system.

Connected to Cruiser is a tech-
nology called Rendezvous. This sys-
tem allows people in different loca-
tions to work on an on-screen docu-
ment at the same time.

A version of this technology is newly
available from Intel. Called ProShare
Personal Conferencing, this software
lets two people view the same comput-
er document simultaneously.

There are actually three variations
of ProShare available. The standard
edition, listing for $99, is for simulta-
neous text editing. The premier edi-
tion, listing for $299, lets two users
share an application, even if one per-
son doesn't have the application.

The third version of ProShare adds
video for face-to-face encounters.
Called ProsShare Video System 2000,
it lists for $2499. Equipment includes
a monitor-top camera and a hands-
free headset with microphone. Video
windows can be sized up to one quar-
ter of the sereen. High-resolution still
video images can also be shared.

As if to endorse Belleore's research,
all the ProShare software operates on
ISDN technology. The ability to use
ISDN as an information roadway be-
comes important if customer charges
are related to the amount of band-
width being used. Video, for example,
uses more bandwidth than simple text
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and therefore may cost more to use,
However, ISDN could keep the price
lower than expected. Higher resolu-
tion video, meanwhile, sent over
fiberoptic cable might be priced at a
higher rate.

Belleore is even interested in the
television you watch, One research
project involves an electronic panning
camera that is essentially five cam-
eras in one. Each lens is focused on a
different aspect of a football game, for
example, and offers a mix of wide-
angle and closeup shots of the action
from different perspectives. What
each lens sees appears in a little on-

aereen window, Each window scene
can be flipped with the main picture at
the I‘,Dlll'.‘i’l of a remote control. The
viewer becomes the director by pick-
ing the camera angles,

The different windows ecan also be
accessed simply by touching the
screen. The TV in this experiment
utilizes a touch-sensitive sereen, al-
lowing you to simply drag the picture
left or right across the sereen with
your finger. As you drag the video im-
age, the picture slowly rotates across
the camera's 150" field of view.,

This iz what's called a real hands-on
approach to R&D. P
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AUTOMOBILES

Import Spy Report

BY MIKE ALLEN, Associate Automotive Editor

Audi 80/A4
® Look later this summer for the new
Audi B0—which may or may not be
labeled Audi 20, It may be ealled the
A4, denoting the faet that it will be
propelled by a 4-eylinder powerplant.
The B0 haz been mizsing from Audi's
.5, product mix in recent years,

The eolor photo we show
here is computer-enhanced,
using the small inset black-
and-white spy shot as a guide.

rtﬂtgtld's Fastest
agtop

Based on a Formula One
technology carbon-fiber and
Kevlar chassis, this Ferrari
2-seater may be called either the Bar-
chetta or I 130, It's a limited-edition
model, in the tradition of the 288 and
F 40, and will compete in the strato-
sphere of the exoticar marketplace
along with the Jaguar X.J 220, Bugatti
EB 110 and McLaren F1.

The external bodywork i= designed
by the Italian design studio
Pininfarina, and this proto-
type seems to use 4 wing
lifted from the F 40°s
parts bin. There's a re-
movable hardtop, but
in its top-down config-
uration, the Barchetta
will undoubtedly be
the fastest open-cock-
pit car ever licensed
for the road,

18

Power comes from a 3.5-liter V12,
ruterd somewhere in exeess of 500 hp,
which shoold be ample to propel the
beast to speeds in excess of 200 mph,

Maximum Nissan
Long overdue is Nizsan's new Maxi-
ma, to replace a model left largely

Nissan’s Maxima is freshened for the first time In six years.

unchanged gince its introduction in
1988, Hardly a departure from the
older model, the new Maxima is really
riuther somewhat conservative, shown
here during wintertime testing.

P

S-Class Goes On Diet

Well, not really. The leviathan-size
Benzes, saddled with criticism ever
sinee introduction that they
are far too large and heavy
in ecologically conscious Eu-
rope, will undergo a facelift a
yvear earlier than planned.
While no substantial changes
to the chassis—or overall
massive weight and complex-
ity—are planned, there will
be a flatter front grille, nar-
rower headlights and a revised rear
end. The intent seems to be to reduce
the appearance of massiveness,

Bimmer Stalls
While Mercedes-Benz steps up revi-
sion of the 5-Class cars,

Open-top Ferrari is based on Formula One chassis technology.

CENTER ANIF BOTTOA PHOTOS B DD IMAGE

BMW has delayed the
introduction of the new
T-series replacement
for at least several
months. Look for a
family resemblance
to the J-series cars,
a new interior and
wrap-around taillamps,
Also included in BMW's
plans is punching out the
current J00-hp 5.0-liter V12 to 54
liters and 330-plus ponies, ™
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The Future’s in Con&put'er Service,

So Start Preparing |

_—

nly NRI could give you
training this complete,
experience this practical. i
You actually build a
powerful 486525 MHz [ R
computer system— e
including a 200 meg hard .
disk drive and Super VGA color
monitor—while gaining the hands-on skills you need to service
loday’s most sophisticated computers with confidence.

Ower 220,000 jobs! That's what the Department of Labor forecasts for computer service
technicians by the year 2005, a 38% increase over today's level. For yvou, that means
tremendous opportunity if you have the training and the skills to get into this high-
paying, field.

Now you can cash in on this opportunity — fulHtime, part-time, or in a computer
service business of your own — once you've mastered electronics and computers the
NRI way.

Get inside a 486sx/25 MHz computer system...and see for yourself
the potential of today’s computer technology!

Now NRI includes a high-speed 486sx/25 MHz minitower computer system as the
centerpiece of your course to give vou real-world training with state-ofthe-art technol-
ogy. You build this 1 meg RAM, 32-bit CPU computer from the kevboard on up. Plus,
we've recently added two important features to this already powerful system: a 200 meg
IDE hard disk drive, for extra storage capacity, and a Super VGA color monitor, to add
impact and drama to all vour computer's applications. But that's not all!

You also learn to diagnose and repair IBM-compatible computers with the
remarkable Ultra-X hardware and software included in your NRI training. Plus, NRI's
computer tramning now covers more troubleshooting procedures than ever, including
upgrading, printer repair, recovering lost data, fixing RAM problems, and more.

Understanding you get only
through experience

You need no previous background in
electronics to succesd with NRI. You start
with the basics, rapidly building on the
fundamentals of electronics (o master
advance microcomputer concepts.

Best of all, you learn by doing —
performing hands-on experiments with
vour NRI Discovery Lab and digital
multimeter, then actually building and
testing the powerful 486sx/25 MHz
computer system you train with and keep,

Learn at home in your spare time

) . |
With NRI, you learn at your own convenience
in your own home, No classroom pressures,
no right school, no need to quit your present

Super VGA Monitor,
200 meg
hard drive!

Microcompuler Servicing
TVVideo/Audio Servicing
Industrial Electronics & Robotics
Basic Electronics
Computer-Aided Drafting

Now, al an affordable tuition, your

incomparable NRI hands-on training program
includes even more than ever before:

» Discovery Lab you use to design and modify circuits,
diagnose and repair faults

« Hand-held digital multimeter with “talk-youthrough”
instructions on audio cassetle

» Digital logic probe that lets vou visually examine
computer circuits

« A powerful 486sx/25 MHz computer, featuring a 32-bit
Intel 80486sx CPU, “intelligent” kevboard, and 1.44 meg,
3.5 inch high-density floppy drive

= | meg RAM, 64K ROM

» Super VGA color monitor

» 200 meg IDE hard disk drive

« DOS, QBasic, and Microsoft Works software

= Ultra-X diagnostic package including RACE.R. plug-in
card and QuickTech menu-driven software for fast,
professional troubleshooting

= Reference materials, s side for high
ee other w
of NRI hands-on

programming
guidelines, and
computer training

schematics

SEND CARD TODAY FOR FREE NRI CATALOG

approved under GI B,
check for details.

+" Check one FREE catalog only

Computer Programming
Desktop Publishing & Design
PC Applications Specialist
Programming in C++ with
Windows

job until you're ready to make your move,
And all throughout your training you've got
Thefull support of vour personal NRI

(pease print) Age

instructor and the entire NRI technical staff. Address

Get all the facts from NRI's free full

color catalog. Send today!

City
Accredited Member, National Home Study Council

Stale fip
100- 049y




Get In-Demand Computer Servici
Skills With NRI “Hands-On” Training

You set up and perform slectronics Afer you build this digital logic probe, You install the 1,44 , 312" Noppy You lesrn lo
using he of mm m

experimants and demonstrations explore I dish drive, lasrni operE servion wirl
MHN i Lab. ¥ou even ::p_nr'l 107 -kay, hl.ll:hu-dm tion and l:ljmun:?i_ Later, you with the extraordinary
the laky your 488ax “intedligent” keyboand and s dedicated | dramatically improve your com ] in diagnos
computer io “ses” keyboard-generisd | microprocessor. s stirage By Anaiall diagnastic
dala. o powerful 200 meg IDE hard drive in your coursa.

NRI training Is so complete, hands-on mastery
is “built-in"

No other training — in school, on the job, gnywhere — prepares
you 5o thoroughly for today’s money-making opportunities in .
computer service, And only NRI builds meaningful training
around the kind of powerful computer system vou'll be called on
to service and repair in the real world.

As you assemble your 486sx/25 MHz minHower computer
system — complete with monitor, foppy drive, hard drive, operating

and applications software — you'll perform hands-on demonstrations and .

experiments that bring theory to life, giving you a total mastery of : e \
computer operation, But NRI doesn? stop there. You'll use the Ultra-X RAC.ER diagnostic card to identify
individual defective RAM chips, locate interfacing problems, and pinpoint

Now! Includes diagnostic hardware and software defective support chips. Experts call the RACER card the easiest to
for quick te troubi

quick, accura eshooting use, most powerful (ool for PC troubleshooting available today!
Your NRI training now includes a remarkable diagnostic package that With your GruickTech diagnostic software package, also from
allows you to quickly locate and correct defects in IBM-compatible Ultra-X, you'll go on to test the system RAM and such peripheral
compulers, adapters as paralle]l printer ports, serial communications ports, video

adapters, and floppy and hard disk drives.
ST : . ) This iuﬂn%;lﬁ'lnma}wlcﬂ‘:jxﬁ is
SEND CARD TODAY FOR FREE NRI CATALOG [ Gy

and the professional tools to succeed as

today's in-demand computer service
technician,
NO POSTAGE
NECESSARY Free catalog tells more...
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about NRI computer training, See for
yoursell how NRI hands-on training can
help you cash in an the growing opportuni-
ties for skilled computer service techni-
clans
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NRI knows: The best way to Iga;n
is to

to service today's computers

actual
compu
the I?e

up.

MRI training is the best way to

prepare for a profitable new

career, even a high-paying

business of your own, as a

computer service technician,
Before !ung. vou'll be assembling

and using vour 486sx [BM-compatible

computer system with all these

state-of-the-art features ...

* Space-saving mini-tower design

* BiM86sx Intel CIU

* Super VGA color monitor

* 200 meg hard drive

* 3" floppy drive

= CD-ROM drive

» B-bit sound card

* M5-D05 6.2

* (JBasic

= Microsoft Works

* Ultra-X diagnostic package

TRAIN WITH THE
LEADER - NRI

A pioneer in at-home training for B0 years,
NRI was the first school of its kind to offer
a hands-on course in computer repair ...
and the only school today that makes
theory come alive with real-world exper-
iments. Those same benefits that set us
apart from other schools help our grad-
uates earn respect and financial security.
Regardless of your background in
electromics, NRI's step-by-step approach
can help you break into the tield that's ex-
pected to produce over 220,000 jobs by the
year 2005, It's true; The Department of
Labor forecasts a full 38% increase in jobs
for computer service technicians, which
means there's big opportunity for the per-
son with the right training — NRI training!

LEARN BY DOING

NII's highly acclaimed
learn-by-doing approach gives
you a complete understanding
of the intricate electronics
behind the 80486sx Intel CPU
included in your course.
Unlike other schools, NRI
familiarizes you with the

that vou'll be able to service virtually any
kind of computer with virtually any kind
of problem.

o - ——
SRR i
fundamentals of computer operation so

build a state-of-the-art
er from

yboard

You perform hands-on experiments
with vour versatile NRI Discovery Lab and
professional digital multimeter, then build
and test the powerful 486sx/25 MHz
computer system that is yours to keep.

You install the floppy drive and 200
meg hard disk drive for quick, trouble-free
storage and retrieval. And vou interface the
assortment of popular multimedia
peripherals included in your course: the
Super VGA color monitor, CD-ROM drive,
and B-bit sound card.

Best of all, you learn to identify and
service computer problems with Ultra-X's
extraordinary RA.C.ER. plug-in
card and QuickTech
diagnostic software.
You even explore
operation, programs-
ming, and applications
software as you work
with MS-D0S 6.2, 3G
(Basic, and Microsoft *
Works, \

STUDY AT
YOUR OWN PACE

As an NRI student, vou enjoy the freedom
of studying at home, at your own pace,

Your training begins with newly
expanded lessons covering everything
from batch file applications to recovering
lost data to printer servicing and more —
all in easv-to-understand detail.

And throughout your course, you
Eut vour new knowledge to work with

ands-on projects that are reviewed by
vour own personal instructor,

Only NRI gives you such an effective
combination of theory and practical
experience. You won't find a better
training value anywhere!

FIND OUT MORE ABOUT
NRI TODAY

Send today for our FREE, full-color catalog
that describes every aspect of NRI's
innovative computer training, as well as
hands-on training in other growing,
high-tech fields.

Il the coupon is missing, write to:
NRI Schools, McGraw-Hill Continuing
Education Center, 440 Connecticut
Avenue, NW, Washington, DC 20008,

[HM 1 h'ql'lrﬂn] imademark of |miernational Business Mashimes
Lomp AL R amd CuickTech sne regivtired trademarnia of
L=, e 1rmiel bn hapa 14 @ trademark of the Intel © ar

SEND COUPON TODAY FOR FREE NRI CATALOG

m MeGraw-Hill Continuing Education Center
| Schools 1101 Connecticut Avenue, XW, Washingion, DC 20008

jt‘.hn:k one FREE catalog only

= MICROCOMPUTER SERVICING
o TV Video/Audio Servicing

o Telecommunications

J Industrial Electronics & Robotics
= Security Electronics

J Electronic Music Technobogy

i

J Computer I'rufummin[.:
d Programming in C+ with Windows
1 Desktop Publishing & Design
J Word Mrocessing Home Business
O Bookkeeping & Accounting

O Home Inspection 3
L Bullding Construction

1 Small Engine Repair apprirvend amwder Gl il

I
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I

I
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I

O Hasic Electronics O Automotive Servicing coueh oy details
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STEMBME PHOTCYH,

=
AVIATION

Power Sailing

BY WILLIAM GARVEY

® There's an irony to flying sail-
planes. Supine in a transparent co-
coon, thin high-lift wings stretching
forever from your shoulders—you are
one with the atmosphere. The sounds
of land, of man, are absent. You
gearch the clouds and fields for signs
of rising air and then dash to that
invisible quest. With luek you join a
parade of wheeling hawks and, turn-
ing sharply, you follow their lead to
the heavens. Could human flight ever
be more unencumbered?

Well, actoally, yes. And that's
where the irony comes in,

Becauee sailplanes are as impraeti-
cal as they are beautiful, they are fre-
quently owned by groups—and =o to
fly one, you must first wait your place
in line, Next, becoming airborne is
typically accomplished by being
dragged aloft at the end of a long rope
attached to the butt of an old Cessna
or Bellanea. So a tug pilot and ground
CTEw Are necegsary participants as
well. And should the gods of lift aban-
don you somewhere beyond gliding
range to home base, you'll need a
chase crew and truck to fetch you.
Unencumbered? Hardly.

Enter Dr. Reiner Stemme. Like
many of his colleagues in German
academia, this high-energy-laser
physicist was intrigued with soaring.
His goal was to design an aireraft that
would not only compete with the
finest high-performance machines,
but alzo dispense with the hassles,

Highlights of the high-flying Stemme

510: retractable folding propeliers, all-
composite construction, high-performance
wingspan and panoramic views.

122

He did it. And how.
One look at the Stemme S10 and
you know you're in the eompany of
a thoroughbred. The lines and detail
of the side-by-side, all-composite craft
dre classie and fanatically clean, from
the 77-ft. laminar wings to the flap-
gap seals and the antenna buried in
the tail. Watch it in flight, and there's
nothing to suggest it's anything other
than a pure performance competitor
—which, with a 50:1 glide ratio, it is,

But look again seconds later
and something odd has
occurred. Cowls have
opened amidships and on
the rear belly, the nose has
slipped forward, and a spinning
blur has filled the resulting 6-in.
gap. The unmistakable sound of a
4-stroke emanates from the sleek,
white vessel.

Stemme has buried a 94-hp Lim-
bach in hig aireraft's center fuselage.
And the entire propulsion system is so
ingenious, sensible and well-executed,
it eould revolutionize the sport.

While the 510 is not the first
gailplune to feature motorized self-
propulsion, its predecessors invari-
ably suffered from design compro-
mises, One type—the motorglider—
mounts its motor and prop on its nose,
(Please twrn to page 184)
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NordicIrack Introduces EdSYSkl'

Cross-Country Ski

Exercising Just Got Easier.

Our New Arm Poles Ease You Into A Superior Total-Body Workout.

EasySki Is The Clear
Choice For Easier Cross-
Country Ski Exercising.
If you thought you could
never own a NordicTrack,
think again. Nordic Track's
EnsySki™ exerciser
I'I'IH.L:L‘:\ Cross-Count 1"|.
Hicuru.! evien I.‘-t\il‘_'T
Tl'll' New JArem ]'H"h'h
im Fﬂﬁ"r'skl I‘\:1|:'|r||.'1‘
your stride as
you develop a
comfortable back-
and-forth morion on
I::'I.l.‘ :xln:I:- 1Ill-|I1|||l| |1."""i
secure and stahle
resting against the
adjustable hip pad,
oo, Most important,
vou can feel confident
knowing thar NordicTrack's
“'1"[]1'-1’.!1“'.5”5 ]"Hrl."'l'lTl‘l.]
flywheel and one way
chitch mechanism are
built into vour
machine.

Your Upper Body.

:}.

Hest of M!Nnrd'c ,ra‘?mc_kw

it's from

v EasyS

|
I
I
Live More Of Lite With EasySki: :
|
|
|

1-800-245-6051!

Finally, A Comprehensive
Workout That Doesn't Forget

Fitness experts agree that engaging
your total body in an exercise actvity is
more effective than lower-body

exercise only. When you think
about ir, why would anyone
want o limir their body’s
]"]-l '_n':"\-ll.'ﬂl !"\"t I.'|'|”|.l.| I:"|'
||n|'_.' p:‘rﬁ ITITLITNS
||'|1.:|.1'-r-|"|| l|.|‘.
exercise!
Eii.‘"?':“kl
works your
ol body, Than
means all your major
muscle groups are ar
wistk on the EasySki
— adding the 63% of
VOIIT |"I.l'.|'=|'li"I ”'lli'\L'llJ‘
|I ||::'|[{'|.\,| :||-|I 15 YONLIT
hips to your workout.
So naturally you have
greater potential to
hll[[l L:ll.l.lrll‘."." ;'l.lli.i

r'1||1|.].ll11.L'n1 |.|.l r|.|rI: lnlr. ilu’.'ﬂl'll: 'l-”‘."l_!.,'h‘ . 1':{"'“]]
hrh\'-l!u,l:'!. CXETCISE, |.'|L:I." |]'Il.' I‘C!l'll.l. il
get on EasySki, you're in the driver's
seat of buming more calories than

'n'l.'l!h i |r|_||ni1r'.' Il\."'ﬁ'l'l.,"f']"‘h]",.' CRCTCISCTS.
Waorking all your major muscles natu-
rally gives you the edge over exercise
machines thar work a fraction of your
body, When you exercise frequently,
o |'H.'|.F" INCTEAse VOur ll]‘:[:lE'\?Li:\“l T

EasySki Makes You Look And
Feel Healthier Day After Day.
In as lirtle as three 20-minure
'||"|'I."Fi'.l. LS ['H'."r 'rh'l:i.'k '!.'1'|||| CAn =Eart 1o s8¢
the life-enhancing benefits of EasySki,
You'll breathe easier because your lungs
will develop greater oxypen capaciry.
And vou'll feel more invigorared with
|nL'TE':1H|:Ll l.'l‘l.l'."'l'l,.'_‘lI .l]':llj I_'1'|I'i! iL‘lL‘]IL‘t'.

Today you can make a
difference in your life by calling
1-800-245-6051 and erdering
your oun personal EasySki
exerciser.

improve your candio-
vascular system.

Make Your Weight
Loss Program More
Effective By

Adding EasySki
To Your Plan.

Along with
a sensible diet,

Try it for 30 days, and
return it if you're not
completely satisfied. You have
every life-enhancing benefit
to gain from EasySki, and
absolutely nothing to lose,
except the weight.

FEj!Ul.iT EXCICISE 15 8

Analfier fnoovalie Fimenr Safulion ."r" it ]
America number-one friness compang

FREE Video and Brochure

1 Please send me a FREE Videe O Also a FREE Brochure

call 1-800-245-6051 Ext. HB4D4

ar wrile NeonlicTrack, Depe BT, 104 Peavey Biood, Chasia, MN 533 18-2355
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AVIATION (Continued from page 122)

When lift is found, the pilot shuts
down the engine and feathers the
prop. The second type encloses the
engine in the fusezinge behind the
pilot. When lift is lost, the pilot opens
doors atop the fuselage and cranks up
a pylon to which the engine and prop
are affixed. The problem, of course, is
that the external hardware degrades a
sailplane's lift-to-drag ratio.

The Stemme 810 is different. Not
only does it compete with the pure
].;erfnrmem and best of the motorized

vhrids, but it can mix with regular
powerplanes wherever they con-
gregate. A recent visit to St. Louis,
Mizzpuri—home of Stemme USA,
the aircraft’s American distributor—
demonstrated the S10's virtuosity.

Chest-high and squatting on bowed,
conventional gear, with wings inten-
tionally broken, folded and trussed,
the sailplane looks like an interesting
mistake. But Stemme's Mare Arnold
assured me all was in order. We easily
pushed the 1400-pound bird into the
sun, popped the big canopy, and
Arnold slid in, Within moments, the
nose cone slid forward, the Limbach
began to rumble and—prestol—ocen-
trifugal foree unfolded two spring-
held prop blades from their hidin
gpace. They began beating the humi
Mississippi River air.

With its wing folded, the S10 taxied
easily around a mid-tarmae construe-
tion site, Onee in an open areq, Arnold
and company president Barbara Pfif-
ferling unstrapped the winge. In min-
utes, with minimal heave-hoing, they
locked the extraordinary appendages
in place.

I hupped into the right seat, fas-
tened t:Eute and seat straps, and made
myself comfortable in the cockpit.
Arnold took the left seat, and we
pulled the canopy down, Although
overhead clearance was tight, the un-
interrupted view quickly dispelled
any claustrophobia. We taxied to the
active runway just like any other tail-
dragger, albeit a low and wide one.
Cleared for takeoff, Arnold set the
flaps and shoved the throttle forward
until the Limbach whined to 3400
rpm. The Stemme started slowly
down the runway and the wing tips
began to danece up and down. Tail up
at 40 knots, and at 50 Arnold eased
back and raised the main gear. The
S10 edped into its element.

Takeoff and elimb weren't brisk—
the manual shows a 590-ft.-per-
minute e¢limb on a 549" F day—but
they went off with no fuss and no
assistance. And that's the point. We
had loaded up at a busy airport and
launched into the middle of a serious
traffic-control area, and yet to the
tower and other airport denizens

|24

we were just another airplane.

Fifteen minutes later, we were
something else. Arnold cut the en-
gine, and the props snapped back to
their stowed position. A hard tug on
the panel-mounted handle closed the
nose and engine cowls, and instantly
we became g competition sailplane,
The transition took less than b seconds.

Two things stood out immediately
about the S10. First, on engine cuto
there was no perceptible change in at-
titude, altitude or gpeed. This is one
clean machine. And second, when vou
exercise the pushrod controls, yvou
must do so with authority, because
this is a ponderous aireraft with long
momenta.

After some steep turns and stalls
—41 knots clean, with no i
and half-hearted hunting for elusive
bubbles of Lift, it was time for a return
to self-motivation. Slide open the nose
cone, master on, fuel open, hit the
starter and then ignition. Again, 5
geconds or less to full power transi-
tion. And what if the engine fails to
start once the cowls open? Glide de-
elines to, maybe, 45:1. That gives vou
lots of time to consider your options.

As we motored across the Missis-
gippi, our HUD-presented variometer
indicated some bursts of lift. We shut
down the Limbach, stowed the props
and began the peculiar, spiral chase of
that which can't be seen. Powerless,
silent and slicing elegant circles in the
sky beside St. Louis’ gleaming silver
arch made for a special moment.
However, if your schedule won't ae-
commodate tﬁe vagaries of rising-alr
power, the Limbach ean. Cruising
gpeed is a respectable 103 mph at
3000 rpm, and when fueled with its
maximum 32 gallons of regular avgas,
the Stemme ean croise a hladder-
busting, face-frying 7 houra, Arnold
and Pfifferling crisscross the country
in their Stemme without hesitation (or
luggage, since ditty bags are about
the biggest thing you can shove into
the storage crevices).

And when it's finally time to come
down, the S10's double-height air-
brakes assure a quick return to earth.
Landing is conventional, although 1
imagine erosswinds can be a chal-
lenge. Sinee there's no differential
braking, directional control is all
through the steerable tailwheel.

All this capability and performance
does not come cheap. A base 510
goes for about $150,000, and that fig-
ure can quickly increase by tens of
thousands with avionies—and the
Stemme’s panel can accept them all.
Still, if you are looking for complete
flying freedom, the only choice better
than a Stemme 310 is to grow your
own beak and feathers. ™

LETTER A
{Continwed fiom page 53)

hooked up to monitor equipment in
remote locations. An environmental
unit in a wetland region could be pro-
grammed to transmit back the wa-
ter's temperature, salt content, pollu-
tion and other factors each day less
expensively than sending out a per-
son. Oil eompanies could use trans-
mitters mounted in pipelines to trans-
mit status reports and warnings if
there's a leak. It's even paossgible to
imagine putting an ORBCOMM unit
in a second home with instructions to
send back warnings if the water
freezes or if there is a burglary.

Personal communications is ex-
pected to be the most common ORB-
COMM a;l;;})licatiun. Imagine the
equivalent of a portable telegraph ma-
chine that ean be carried anywhere
you go. Alphanumeric paging is an
expanding application, and ORB-
COMM is planning to work with pag-
ing companies. If you're in a large city
within range of a terrestrial paging
network, you'll automatically be routed
through their circuits for a less expen-
give rate, When yvou're putside of ter-
restrial paging zones, the signals will
be automatically routed through
ORBCOMM'’s satellites.

Does ORBCOMM sound too good
to be true? It may be—at least for a
while. The system is at least a year
behind schedule, although the first
two satellites should be in orbit by the
time you read this article. While ser-
viees should be available by the end of
this year, it will be limited to intermit-
tent services with a satellite passing
overhead about once every 3 hours,
The full constellation, under the most
optimistic schedules, will not be in op-
eration until late next yvear. ORB-
COMM has permission to market its
serviees and sell transceivers in the
United States and 19 other countries.

In addition, the company has had
many technical problems. ORBCOMM-
X, an evaluation satellite launched on
an Ariane vehicle in July "91 to test out
the concept, failed shortly after launch,
The eompany secretly put in orbit
another diagnostic satellite, the Capa-
bilities and Demonstration Satellite
(CDS3) in February "93. Its existenee
was announced only after it was de-
termined that the satellite was opera-
tional and its signal had been received
by several ground stations. That satel-
lite has continued to operite properly.

When ORBCOMM does fill in its
constellation and achieve its goal of
worldwide communication, vou will be
able to receive messages anywhere in
the world. But don't feel so bad about
not being able to avoeid your office.
You can always leave your transceiver
at home or shut it off. ™
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Get in on the PROFITS
in SMALL ENGINE
Service and Repair

Start your own money
making business!

I just u short time, you can be ready o
Join one of the fastest growing ndustries
in Americn . . . an industry where qualj-
fied people are making from $25.00 (o
hour . .. e that's just for
engines und acoessories add

L3000
katwr,

-

Because the small engine industry has

wn so guickly, an scute shortage of
qualified Small Engine Professionals
exists throughout the country, In fact,
it"s mot unususl for a good small engine
technictan to be three to four weeks
behind in the summer and af least a
week behind in the winter. When you
se¢ how many small engines are in nse
today, it's easy to understand why
quadified individuals command such
high prices - as much as $49.95 for a
simple tune-up that takes less than an
honr!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine . .

. ALL YOURS TO

65-million small engines
are in service today!

That's right - there are over sixty-five million 2-cycle
and 4-cycle small engines in service acrossthe US_ AL
That's the official count from the Engine Service
Assn., and new engines are being built ot a rate of one-
million per month! With fully accrediied and ap-
proved Foley-Helsaw training, you can soon have the
skill and knowledge to make top money servici
these engines. Homeowners and business people wil
seek you out and pay you well 1o service and repair
their lawnmowers, tillers, edgers, power rakes, gar-
den tractors, chain saws, mini-bikes, go-carts, snow-
mobiles, generators, snowblowers, paint sprayers...the
hist is almost endless,

No experience necessary.
You don't need to be a *born mechanic” or have pnor
experience. If you can read, you can master this
profitable trade right & home, in your sparetime,
without missing a zingle paycheck. Lassons are fully
illustrated - 5o clear you can't go wrong.

increased Income

“I've had abowt B yvears experi-
ence repairing small engines,

buet regpairs were owly minor . .
. until I slarted the Foley-Belsaw
Conrse. "

Walter H. Strick
Campbell, California

I_TheuIsNDUBUGﬁTlﬂN:ndN{}SALESM&NWﬂlEﬂI-Hm 1

BEAT INFLATION!
Cash in on the huge demand
for small engine repair.

Work part time, full
time right at home - we
help you every step of
the way.

You receive trade secrets
and business plans.

We guide you every step of the way, including tested
and instructions on how Lo get business, what
1o how to get free advertising, where o get
supplies wholesale...all the “tricks of the trade”...all

the inside facts you need Lo assure success nght from
the starl.

With our famous ‘learn-by-doing’ training method,
you gei practical *hands-on’ experience with special-
ized tools and equipment that you'll receive with your
:::;irng plus a brand-new 4 HP engine - all yours 1o

SEND FOR FREE FACTS!

You risk nothing by accepiing this offer fo find out how
Foley-Belsaw training can give vou the skills you need
to increase your income in a high-profit, recession-
proaf business of your own.
Jutﬂﬂh:dnﬂmupunbdwtnrm;&gﬂa
card) to receive full information and d by
retum mail. DO IT TODAY!

Mail it to:
TR FOLEY-BELSAW INSTITUTE
- BELSRALD, m“ 1 w! ﬁlld. ri 64120

FOLEY-BELSAW INSTITUTE I

6301 Equitable Rd. |

Kansas City, Mo. 64120 I

03 Yes, please send me the FREE booklet that gives full defails about starting my
own small engine business. | understand there is no obligation and that no I

KEEP . . . All al NO EXTRA COST.

salesman will call. 52375

|
|
|
I
|
| Dther Career Dpporiunities Available from Foley-Balsaw Instituie Are:
O Locksmithlag - A hlgh demand business whare wa lsach you how to cormmand $25.00 per
I howr, 12456 I
i | O Professianal Saw & Tool Sharpening - Maka 518 to 525 by running simple machines that I

do the work for you, 21329

I

|

I

|

|

|

I

0 Profeszional Woodworking - Builld over 3,000 worth of valuable fumniture ang I
woodworking products while you learn. 43282

O Upholstery - You leam Upholstery to make big profits In both commarcial and consumer
markels. income potential unlimited. BOS4T

[ VCA Repalr - Uniimited profits in this tast growing field. 2141
Nama

Address

Send TODAY for your fact-filled FREE Booklet!

City
Tells how you quickly train to be your own boss in a profitable Sparetime or I
Fulltime business of your own PLUS compiete details on our 30-day NO ' Slale Zip +
RISK Trial Offer! L =
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AUDIO

Talk To Space

BY PHILIP CHIEN

seares of astronauts i.!'l j!]T.i‘.l“'p'i.l""ll'S.
press conferences and even while
they're in space during in-flight press
conferences. But the most exeiting
tirne had to be when 1 talked with Bill
MeArthur, eall sign KCHACR, during
last October's STS-58 space shuttle
mission—via amateur radio.

Any licensed amateur radio opera-
tor in the world can talk to shuttle as-
tronauts when the Shuttle Amateur
Radio Experiment (SAREX) flies. In
addition, many cosmonauts on Mir
are enthusiastic ham operators. In
fact, the few times shuttle astronauts
have talked to their Mir counterparts
is via amateur radio,

SAREX is flown primarily as part
of NABA's education program, Any
gchool in the world can submit a
proposal for a SAREX educational
contact, and more than 100 contacts
have been successfully completed. Se-
lected schools are scheduled into the
crew's timeline as long as it doesn't
interfere with the mission’s primary
objectives,

But you don't have to be in school
to talk to an astronaut. Whenever the
astronauts have free time, they can
use the amateur radio equipment just
to chat with hams around the world.
The shuttle transmits on 145.55 MHz
in the 2-meter amateur radio hand.
For voive operations over the United
States, hams should transmit on one

126

® As a space writer, I've talked with

of the following frequen-
cles: 144.91, 144.93,
144.95, 144.97 or 144.949.
Five separate uplink
frequencies are uszed to
try to minimize interfer-
ence among the many
hams attempting to con-
taet the shuttle at the
same time, The astronaut
{ will listen to one of thoze
frequencies, selected ran-
domly. If you've selected
the correct frequency
and the astronaut hears
vour call sign, he/she will
respond, As a general
rule the astronauts try
to talk to as many hams
s possible.
No special equipment

Astronaut McArthur chats with ham opera-
tors aboard Columiia (top left], while the
SAREX group checks transmission gear.

is needed to make 8 SAREX contact.
A handheld transceiver or even a &850
VHF seanner with a rubber-duckie
antenna is adequate for listening to
SAREX transmissions, High-power
and tracking antennas are not re-
quired for successful transmissions to
the shuttle. A medium-power (30 to 40
watts) transeeiver with an omnidiree-
tional antenna is adequate. The chal-
lenge is competing with hundreds of
other hams also trying to contact the
shuttle at the same time, VHF
Z-meter transmissions are line-of-
sight—the shuttle has to be above the
horizon. At a typieal shuttle altitude
of 242 km (150 miles), hams on the
ground from an area of 8 million sq.
km (3 million sq. miles)}—the equiva-
lent area of the United States—can
theoretically contact the shuttle,

The amount of time a ham operator
has available to contaet the ghuttle
varies depending on the mission’s or-
hit and altitude and on the latitude of
the ham operator. Under ideal cir-
cumstances, with the shuttle passing
overhead, there is, at best, a 9-minute
window within which to make contact,

For my contact, Columbia was
on the 193rd circuit of a 225-orbit
mission. As 1 was listening to Bill
MeArthur pass over central Florida,
I heard him responding to hams

bc |
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o
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throughout the Southeast, hundreds
of miles from my location. I tried sev-
eral of the transmit frequencies, call-
ing with my eall sign and location,
Suddenly I heard Bill's North Caro-
lina accent saying “Kennedy Space
Center—go ahead." I made it through!
After the mission was completed, 1
had a chanee to talk to Bill, and he did
remember our contact,

Hams who make special contacts,
especially with hams in other coun-
tries or unusual locations, like to trade
posteards verifying the contact. These
cards are treasured souvenirs, and
ham astronauts will send autographed
posteards to each of the hams they
contact during their missions. If
you've contacted an astronaut or
heard a SAREX transmission, vou
should send details on your contact
(frequency, time heard, call sign, your
loeation) to the Amateur Radio Relay
League in Newington, Connecticut.

Voice contacts are extremely enjoy-
able, but limited to the astronaut’s
availability. Most SAREX missions
also include a packet radio setup, the
amateur radio version of computer
modems. Hams use computers con-
nected to packet modems which
transmit tones over the radio, gimilar
to how modems transmit tones over
phone lines. The shuttle’s packet set-

up can respond to 10 packet signals
simultaneously, and it's common for
more than 1000 hams to make contact,
using the shuttle packet setup during
a week-long mission.

Hams on the ground transmit many
different types of information, includ-
ing Morse code, voice, computer data
packets, faxes, still-frame (slow scan)
television and fast-sean television.
Most SAREX flights include voice-
and computer-packet capabilities. On
several SAREX missions, slow-secan
communieations to and from the
ground and fast-scan transmissions
from the ground to the shuttle have
also been accomplished.

SAREX has flown on 12 shuttle
missions to date. SAREX flies when-
ever there's space available and
enough interest from the astronauts.
Upeoming missions include the STS-
59 Space Radar Laboratory mission
planned for April with Jay Apt, eall
sign NSQWL, and Linda Godwin, call
sign NSRAX, and the STS-65 second
International Microgravity Laborato-
ry missgion in July. The SAREX team
also is examining several potential
missions in which the astronauts have
expressed interest.

Mir has had a ham radio setup
since 1988, Most of the Mir cosmo-
nauts understand enough English to

communicate with hams around the
world. When the Soviet Union dis-
solved in 1991, the cosmonauts found
out most of their news from hams,
Amateur radio plays an extremely im-
portant role on Mir as a crew recre-
ation activity. Vladimir Titov, call sign
UIMIR, the first Hussian ham in
gpace, said “The ham radio is very
helpful during long duration missions
[for combating boredom]” and he
should know—he has spent more than
a vear in space.

There are more than a dozen ama-
teur radio satellites in operation, built
by hams in the United States, Ger-
many, Russia, Great Britain, Brazil,
Argentina, Japan, South Korea and
Czechoslovakia. However, communi-
cations through most of these satel-
lites require very sophisticated ham
equipment (e.g., multiband, tracking
antennas and so on).

For information on SAREX school
contacts write: Amateur Radio Relay
League, Attn.; Education Activities
Department, 225 Main St., Newing-
ton, CT 06111; (203) 666-1541.

For information on the schedule of
upcoming SAREX missions and as-
tronaut activities, contact NASA
Headquarters, Attn: Educational Ac-
tivities, Mail Stop: FE, Washington,
DC 20646; (202) 358-1977, ™
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CAR CARE

Grenades On Wheels

BY PAUL WEISSLER

® You may be driving a grenade, The
danger may be lurking not only under
your hood bot in the passenger com-
partment as well. And the danger
may have been created unwittingly
by a service shop trying to be helpful
by “fixing” your air conditioning last
sUmMmeEr,

For environmental reasons, the
long-used refrigerant gas R-12 is
being phased out of production. Re-
dueed supply along with increased
taxes have made it an expensive
commodity and hard to get in some
areas during the hot summer. The
new refrigerant R-134a being in-
stalled by carmakers iz not com-
patible with R-12, and can only be
used in an R-12 aystem after retrofit
procedures, which are still in final de-
velopment. At present, there is no
simple and safe—emphasis on safe—
drop-in substitute for R-12 that has
been approved by any carmaker. Re-
pair shops can't legally vent yvour sys-
tem's R-12 to the atmosphere, so they
have expensive machines to recover
and recyele (purify) it for reuse.

Ag a result, some unknowing shops
throughout the country have been in-
stalling R-12 substitutes that are be-
ing sold to them without realizing the
dangers. These substitutes, which are
probably still being installed in auto
a/c systems, may be poisonous, flam-
mahle or both, and could damage the
ear’sz a/e system or a shop's equip-
ment. The only substitute refrigerant
that the EPA will akay is R-134a.

Almost any gas that can be com-
pressed can work to some degree as a
refrigerant, including toxie ammonia.
However, to be put into an existing R-
12 system, the gas has to be usable
(and preferably change from liquid to
gas) at temperatures and pressures
similar to R-12, and be compatible
with mineral oil. This has led to com-
bining various gases so that the blend
performes close to R-12.

One R-12 substitute, called 0Z-12,
is made of propane and butane, It's
one thing to have these gases in a
torch tani or a cigarette lighter, and
another in your car's a/e. The Florida
chapter of the International Assoeia-
tion of Arson Investigators ran a basic
test in which it introduced just over
5 ounces of 0Z-12 into a passenger
car interior and triggered an ignitor.
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0Z-12 Is one of several R-12 substitutes not approved by the EPA. Some contaln flam-
mable or explosive gases, and at least one state (Florida) Is pulling them off the market.

There was an explosion that blew out
the car windows. Your car's a/c has a
eapacity of 2 to 5 pounds of refriger-
ant, many times more than that used
in the Florida test of 0Z-12.

If you have had your ear serviced
with OZ-12 or any of the other non-
approved produets on the market, you
have a problem besides the danger of
fire or explosion: getting someone to
serviece the system.

A shop cannot legally vent even a
mischarged R-12 system to the at-
mosphere, because it probably con-
tains some R-12 even if the substitute
refrigerant did not. The shop will not
pull what's in the system into its

recycling machine, because the non-
R-12 gases could contaminate it. In
fact, there's a risk that the gases could
blow open an air purge valve, allowing
all the recyeled R-12 to be lost.

What ean be done with a mis-
charged system? Well, if the shop
knows what you've got inside and
wants to do something, one possibility
is to draw the gas into a special con-
tainer, chilled to liquefy the gas. Then
the shop can make arrangements to
have the tank shipped to a facility
equipped to analyze and handle it.
Potentially expensive? You bet.

A similar problem oceurs if you,

perhaps unknowingly, topped up your
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system with R-22, a household/com-
mereial refrigerant. Many stores have
been selling small cans of this product
from the same shelf space where they
used to sell small cans of R-12. Well,
they now can only sell small cans of R-
12 to professionals certified in reey-
eling refriperant (you still can buy a
big tank of R-12 if you want to invest
hundreds of dollars). The R-22 cans
may have the same size tops as the
cans of R-12, so the simple can tappers
used by do-it-yourselfers do work.

Using R-22 in a system designed
for R-12 may not pose a fire or explo-
sion danger, but the fact is R-22 won't
work at the system pressures at
which the R-12 system does. Because
it operates at higher pressures, R-22
is far more likely to leak out than the
R-12, 50 it's a waste of money just
from that standpoint.

System pressures are an important
issue for any possible substitute re-
frigerant, including R-134a, unless
suitable modifications are made, With
some substitutes, performance just
drops. In others, ice coats the surface
of the evaporator, and after perhaps
10 to 15 minutes, depending on hu-
midity, the ice blocks the flow of eool
air into the passenger compartment.

Just putting in a few pounds of B-
12 used to be an inexpensive way to
keep the system going without repair-
ing the leak. Now that R-12 is getting
gearee and expensive, that option is
out. Shops know they don't have a lot
of spare R-12 to keep pouring in. A
shop that now finds a leak will want
to do the soeially responsible job of
fixing it. If your system has 4 leak, get
it traced. It just might be a low-cost
O-ring seal that's leaking,

As long as you can get R-12, have
the leak repaired and the system re-
filled with R-12. The system was de-
signed for it and will live longest and
perform best with R-12 and mineral
oil in the system. When you can't get
R-12, retrofitting to R-134a is the only
safe option.

Yes, a retrofitted system will in-
volve some new parts, including R-
134a service fittings and perhaps a
container of a new desiccant that
works better with R-134a. Although
many older cars might need a lot of
work (and won't be eost-effective can-
didates for retrofit), most late-model
R-12 systems include many parts that
work acceptably with R-134a. If you
are lucky, the cost of the retrofit alone,
over and above a repair of a leak and a
simple recharge, just might be less
than $100. Most carmakers are devel-
oping retrofit recommendations that
should cost well under $350 at most.
So you should be able to keep your coal,
and stay solvent in the process. M
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COMPUTERS

The All For One

BY STEPHEN A. BOOTH, Contributing Editor

® No more excuses. If techno-
Jurgon, sales babble, fear of obsoles-
eence or even sticker-shoek have kept

vou from acquiring a computer thus
far, Compaq's new Presario 425 is
about to eliminate all your anxieties
and ohjections. You won't even be
able to grumble about the cost of elec-
tricity to run the machine.

The Houston, Texas-based maker
of cutting-edge high-value computers
has taken its first shot at a PC tar-
geted for home and family use, and
seored a hull’s-eye. Don’t read “home”
and “family” to mean a retread office
machine. This initial entry in the Pre-
sario line might offer something for
everybody, and there are no compro-
mises to leave any particular family
aser shortchanged,

The home-and-family concept of
the 425 begins with its design. It's an
all-in-one computer, a compact 15-in.
cube that houses both the computer
and a 14-in. high-quality color screen.
Compaq boasts that first-time users
can get it up and get it running in less
than 18 minutes. We'd call that a slow
learner. The only outboard parts are
the keyboard, mouse-pointer and, if
vou choose, joysticks or trackball con-
trollers for the half-dozen games that
come preinstalled.

Another feature of the Presario 425

130

ig @ built-in phone

answering machine. Make that ma-
chines, as the system lets you set up
geparate voice-mailboxes for every
member of the family—up to 999,
each with its own outgoing greeting
and on-screen message pad.

The 425's communications center
also includes a fax/data modem, and
the phone system automatically dis-
tinguishes between machine-talk and
human callers. You ecan send or re-
ceive paperless facsimilies, compose
them or read them on-screen, store
them in computer memory or route
them to an optional printer. You use
the data modem to communicate with
other computers or with on-line ser-
viees. All the software for Prodigy
Interactive and America On-Line is
preinstalled—you even get a free
month'z serviee on each.

There is very little vou can't do
through on-line services these days.
The kids can research libraries for
school, or play games. Mom can get
airline tickets and book hotels for va-
cation, or compare microwave-oven
specs and order delivery. Dad can
play rotisserie baseball, or pay bills
and bank electronically. Speaking of
banking, the 425's generous bundle of

preinstalled software in-

cludes Quicken, an easy-to-

use finaneial program. It helps you

balanee the bank accounts, track fam-

ily budgets and investments, tally up

the tax records and otherwise handle
all vour fun-with-numbers activities.

While the Presario 425 is tackling
these varied assignments, it won't be
making your loeal utility richer or the
environment poorer. The computer
rates the Environmental Protection
Agency's Energy Star, which means
it's power stingy. You can leave it on
all day, and, when it's not in actual
use, it goes into a hibernation mode
that consumes less power than a 25-
watt bulb. You can rouse it from its
gleep at the touch of an instant-on
button,

This kind of thoughtful concern for
design and features carries right on
through to the way the Presario 425
works with you—it's user-friendly, to
use an overworked phrase,

Compaq has eliminated all the
usual technojargon that frightens or
alienates would-be computer buyers.
Onee you've hit the power switeh and
chosen English, Spanish or another
language to work in, you're greeted
by the Compaq Welcome Center. The
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gelections on this sereen introduce
vou to the 425 and it walks you
through its operation.

This is not to say that the 425
comes without an owner’s manual and
reams of “documentation”—a term
that persuades many people into
thinking that the bathroom tiles need
immediate regrouting. But what a re-
freshing change these Presario book-
lets bring. They're written in easy-to-
follow English instead of the usunal
Tekkish, and organized and indexed
in a way that anticipates the informa-
tion yvou'll need—so that you can find
something even when you're not sure
what it is. More remarkable, there's a
helpful and civil tone where the stand-
ard-issue manual is preemptory or
downright condescending. Lots of
useful illustrations, too. And there's a
full-time toll-free support hotline,

Under the hood

While we're in the technical corner,
let's look at what Presario’s got
under the hood and how this stacks
up against current and anticipated
technology.

With the seemingly daily advances
in eomputing, many would-be buyers
fear that what they buy today won't
be fit for kindergarten work tomor-
row. Electronically, the Presario 425
isn't likely to become obsolete any-
time soon, nor are you likely to out-
grow its memory and other operating
features,

The 425-suffix in Presario’s name
comes from the microprocessor that
runs the system. It's an Intel 4865X
chip, running at a speed of 25 MHz.
The 486 brain will suit most needs for
a long time, and the processor speed
is adequate for most tasks.

The computer's standard 4 mega-
bytes of random access memory
(RAM) iz plenty to run Mierosoft
Windows—preinstalled with the sup-
plied DOS 6.0 operating-system soft-
ware—and its various applications
programs. Again, if you ever want
more RAM, you can add chips for a
total of 20MB.

These upgrades and other addi-
tions (there are slots for two expan-
sion boards) are easy to do, as Pre-
sario’s inner workings are mounted
on a slide-out tray. Odds are you
won't be making these upgrades, but
it's nice to know that Presario isn't a
dead-end system. The 200MB hard
disk, for storage, ought to hold you a
while—especially since its capacity
can be doubled by the compression
software in DOS 6.0,

A super view

Image-wise, the Presario 425 has
nothing to be ashamed of. The 14-in.
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gereen is a Super VGA monitor with
0.28mm dot-pitch—meaning it's really
gharp. You can pick your resolution
and color palette, too: 1024 x 768
pixels with interlaced scanning and
16 colors, or 800 x 600 progressively
scanned with 256 colors. Progressive,
or noninterlaced sean, means you
won't see the washboard-pattern of
video's typical scanning lines—a ben-
efit with some kinds of programs,

If we've got one quibble with the
425, it's the lack of a built-in CD-ROM
drive, For a family computer, and es-
pecially one likely to be used by kids,
the ability to run multimedia educa-

tional, reference or even entertain-
ment programs from compact discs
would have been great. You can add
CD-ROM as an external option. Com-
par says future Presario models will
have a built-in drive,

Overall, Presario offers a lat of
performance and features—especially
considering its $1399 street price.
And since so much is preinstalled
and built-in, you won't have to listen
to a lot of pseudo-tech jive on the
siles floor. Still, we think it's always
best to take a test drive before you
buy, 2o eall (B00) 345-1518 for a dealer
near you. ™
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EDITORIAL

Clunker Bills Threaten
Old-Car Hobby

BY CLIFF GROMER, C{ermuunq E::hmr

Editor's Note—Some [
readers have asked
where POPULAR ME-
CHANICS stands on so-
called “clunker bills."
This is where we
stand, e

We confess a -
love for old cars. U]
We're taken by the
look of flowing,
faired-in fenders
and art deco dashes
of the '40s; the chrome,
gadgetry and fins of
the '50s: and the stanece,
graphics and muscle
accoutrements of the
'60s and "70s. We're cap-
tivated by the mellow throb of a
fi-volt gear-reduction starter crank-
ing over a flathead Six, or the intake
howl of eight wide-open throttle
bores gobbling down huge chunks of
atmosphere to feed 425 hungry high-
compression horses,

Smokestack industries love old
ears, too. They're taken by the look
of erushed-in fenders and decimated
dashes of the 40s, erumpled chrome
and flattened fins of the "50s, and
mangled musele accoutrements of
the "60s and "70s. They're captivated
by the piercing sereech of tortured,
compressing steel and the crash of
exploding glass.

And therein lies a problem.

Back when the EPA introduced its
master plan for mobile (cars and
trucks) and stationary sources of air
pollution to elean up their respective
acts, the idea was for everyone to
shoulder his fair share of the finan-
cial burden. But one large company
—Unoeal 0il Co. of San Pedro, Cali-
fornia—flush with money and influ-
ence, came up with a better idea.
Working together with the govern-
ment, Unocal convinced the law boys
to delay Unoeal's implementation of
the required—and very expensive—
smog controls on its refineries.
Instead, they would buy pre-1971
vintage vehicles—"clunkers”—that
were in current service, pay owners
8700 apiece and then crush the cars
out of existence. The logie was that
the pollution coming from Unocal's
refineries would be offset by getting
these ears off the road. The program,
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between June and October 1990, net-
ted some 8376 cars for the erusher.,

The clunker idea ;])Jicked up steam

in March "92 when President Bush
and his administration got behind it
and endorsed the EPA’s “Cash For
Clunkers"” program, which allows state
governments and companies in various
industries that pollute heavily to buy
and erush old cars. In return, those
companies would receive pollutant
reduction eredits—or an easg way
out of their own air-fouling problems.

The states were not slow to follow
suit. Louisiana, for one, rammed
through a clunker program in spite
of stiff publie opposition.

Under serutiny, the clunker cam-
paign doesn’t fly. First of all, it's not
fair. If industry is a foul-air culprit, it
ghould address its own problem in-
gtead of trying to buy safe passage
through EPA waters for another

vear by crushing old cars.

Besides depleting the supply of
older, less expensive cars, which ful-
fill most of the transportation needs
of the poor, clunker hills also deplete
a source of valuable parts for hobby-
ists who are restoring older cars.
Let's not forget that old-car restora-
tion is one of the purist forms of
recycling. Then there's the threat to
a huge multimillion-dollar industry
that's geared to supporting the resto-
ration and preservation of old cars.

Clunker bills only consider the
year of the vehiele, not what's coming
from its tailpipe. Even the EPA con-
eedes that old cars are not always nor
even often uniformly high emitters.

T

i

Add to this the qlE]']‘E Elub & position
that it is unlikely that the Cash For
Clunkers program would actually re-
duce pollution, and vou can see the
real agenda behind these proposals.

Chevron 0il Co. of Southern Cali-
fornia also jumped on the clunkers
for credits bandwagon in mid-1953.
But instead of sentencing all the pre-
"1 cars it would buy for $700 apiece
to the erusher, Chevron recognized
the concerns of car collectors, First,
it iz offering the better vehicles for
sale through a sealed-bid auction.
Second, Chevron has hooked up with
a local parts outlet to sell some cars
and/or their parts—minug the drive-
train, which Chevron needs to turn in
for its pollution credits. A step, we
feel, in the right direction.

What to do if you're an old-ecar
buff? The same thing vou should al-
ways do when dealing with govern-
mental issues that affect you person-
ally: Make your voice heard to your
state and federal legislators. Let
them know you don't buy the clunker
I:u ogram because it saves real pol-
uters a lot of money and doesn't nee-
essarily even help solve the problem.
Also, check with national car-hobby
and related organizations, such as
the Automotive Restoration Market
Organization, 1575 S. Valley Vista
Dr., Diamond Bar, CA 91765-4173,
and the Council of Vehicle Associa-
tions, 10400 Roberts Rd., Palls Hills,
[ L. 60465, to join in a unified lobby ef-
fort. Because when it comes to old
cars and clunker bills, clean air is
really just a smokescreen, ™
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TRACTION MASTERS

(Cantinied from page 68)

Eagle Aquatred. The photos are taken
by a high-speed camera through a
glass plate set level with the surface
of the road, The glass plate is covered
with 0.080 in. of ordinary water tinted
with yellow-green fluorescein dye.
The tires are traveling from the bot-
tom to the top of the page. The left
image shows that much of the GT+4's
tread has lifted from the road surface.

Under similar conditions, the
Aquatred shows no sign of hydro-
Elﬂning, This is because the tread

locks most likely to hydroplane are
abzent. But by computer-designing
the shape and eontour of the rubber
tread blocks, Goodyear's tire engi-
neers have maximized void space
while retaining good handling and
wear characteristics.

The design bogie for the Eagle
Aquatred was the GT+4, a tire that
has won a considerable portion of the
original-equipment market because of
its strong performance in good and
bad weather. The mission was to
equal the GT+4 in dry traction and
handling, and surpass it in wet condi-
tions. Driving is the proof, of courze,
and & day at Firebird Raceway at Bob
Bondurant's Sehool of High Perform-
ance Driving verified Goodyear's
claims, That included driving on a
ghort handling courze kept wet by a
water truck.

(Oh yves—Goodyear claims that the
Eagle Aquatred also gets longer
tread life than the GT+4, but we
obviously didn't get a chanee to test
that claim.

Michelin LTX A/T

Decoding this tire's name is simple,
starting at the ends. The A'T denotes
All Terrain, while the LT stands for
Light Truck. And the X is there be-
cause all Michelin tires have an X
in the name,

This tire also benefited from the ex-
penditure of considerable computer
time in its development. We had an
opportunity to test it by slithering
around some back-country trails in
Vermont, along a route set up by
long-time Pro Rallyist John Buffum.
Testimony to the LTX A/T's off-road
traction is our making it virtually all
the way to the top of a leaf-covered
fire-road hilltop before bogging down,
What's impressive about that, you
say? Well, our Blazer was only in 2wd.
When we put it into dwd, it easily
crawled to the top without spinning a
wheel. And traveling along the free-
way to and from the backwoods
showed how smooth and quiet the ride
is, flying in the face of conventional
wisdom about how loud good off-road
tires have to be. M
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TECHNOLOGY TPDATE

500 miles from nowhere,
it'll give you a cold drink
or a warm burger...

NASA space flights inspired this portable fridge that
outperforms conventional fridges, replaces the ice chest

and alternates as a food warmer.

By Chrles Amton

ecognize the ice cooler in this picture?
Surprisingly enough, there isn't one.
What you see instead is a Koolatron,
an invention that replaces the traditional fce
cooler, and its many limitations, with a tech-
nology even more sophisticated than your
home fridge. And far better suited to travel.
What's more, the innocent looking box be-
fore you is not only a refrigerator, it's also a
food warmer.

spoiled food. No mone! Now
for the price of a good cool-
er and one or two seasons
of buying ice, (or about five
family restaurant meals), all the
advantages of home cooling are available for
you electronically and conveniently,

Think about your last trip. You just got
away nicely on your long-awaited vacation,
You're cruising com-

MASA inspired por-
table refrigerator.
Because of space trav-
el's tough demands,
scientists had to find
something more de-
pendable and less
bulky than traditional
refrigeration coils and
compressors, Their re-
search led them to dis-
cover a miraculous
solid state component
called the thermo-elec-
tric module.

Aside from a small
fan, this electronic
fridge has no moving
parts to wear out or
break down. It's not
affected by tilting, jar-
ring or vibration (situ-
ations that cause home
fridges to fail}. The
governing module, no
bigger than a match-
book, actually delivers
the cooling power of a

The refrigerator from outer space.
The secret of the Koolatron Cooler/Warmer
is @ miniature thermo-electric module Hut
effectively replaces bulky piping coils, lod
micdors and compressors used @ conpen-
tional refrigeration wnits. In the cool
mowde, the Koolatron reduces Hee outside
temperature by 40 degrees Fo At the
steitch of @ plug, i beconies a food warmer,
gpoirg up te 125 digrees,

fortably in your car
along a busy interstate
with only a few rest
stops or restaurants.
You guessed it... the
kids want to stop for a
snack. But your Kool-
atron is stocked with
fruit, sandwiches, cold
drinks, fried chicken...
fresh and cold. Every-
body helps themselves
and you have saved
valuable vacation time
and another expensive
restaurant bill.
Hot or cold. With the
switch of a plug, the
Koolatron becomes a
food warmer for a
casserole, burger or
baby’s bottle. It can go
up to 125 degrees,
And because there
are no temperamental
COMPressons of Fasses,
the Koolatron works

10 pound block of fee.
From satellites to station wagons.
Thermo-electric temperature control has now
been proven with more than 25 years of use in
some of the most rgorous space and labora-
tory applications. And Koolatron is the first
manufacturer to make this technology avail-
able to families, fishermen, boaters, campers
and hunters— in fact anyvone on the move.
Home refrigeration has come a long way
since the days of the ice box and the block. of
ice. But when we travel, we go back o the
sloppy ice cooler with its soggy and sometimes

perfectly under all
circumstances, even
upside down. Empty, the large model weighs
only 12 pounds and the smaller one weighs
just seven. Full, the large model holds ap to
40 12-0z. cans and the smaller one holds six.

Just load it up and plug it in. On motor
trips, plug vour Koolatron into your cigaretie
lighter; it will use less power than a tail light.
If you decide to carry it lo a picnic place or a
fishing hole, the Koolatron will hold its cool-
ing capacity for 24 hours. If you leave it
plugged into your battery with the engine off,
it comsumes only three amps of power.

Limited time

olfer. Because Comirad is bringing this offer
to you directly, you save the cost of middle-
men and retail mark-ups. For a limited time
only, you can get this advanced, portable
Koolatron refrigera-
tor at the introduc-
tory price of $99,
Call today to lake
advantage of this
special promotional
pricing, Most orders
are processed with- |
in 72 hours.

Try It risk free.
We guarantee your
satisfaction with
any product from
Comirad Indusiries.
With the Koolatron
you get our com-
plete “No Questions
Asked” 30 day
money-back guar-
antee. Plus vou get
a full one year manufacturer’s limited warran-
ty. If you are not satisfied for any reason, just
return the product for a complete refund.

Koolatron (F244) holds 30 quarts . $98 §12 S84
Koolatren (P3) hods 7quats ... $78 38 SAH
Optional AC Adapter (AC 10y .. .538  §658H
Please mention Prmutimml code 022-PO1101.
For tastest sarvice call toll-fres 24 hours a day

800-992-2966
= e = B

To order by mail send check or money order for the
total amount includimg S&H (VA readents add 4.5%
siles tax). Or charge it to your credit card by -
closing vour sccount number and expiration date,

The rersatile Koolatror i el
ahle ire b atzee. The PEAA holids
Tl iarts iveud the srlIee PO bolds
swivn qiirrts. Aw opifronnd AC
aslugmior hets o s M it poie
e oo, paiie dr micde] rood,

ey phuige dindie aenny el it

2820 Waterford Lake Drive Sulte 106
Midlothian, Virginia 23113



FOR ADVERTISING RATES PLEASE CALL OR WRITE:

BARBARA JONES, MAIL ORDER MANAGER

224 \W. 57TH STREET, NEW YORK. NY 10019

PHONE: 1-800-66%-1251 OR 212-649-3136; FAX: 212-586-5562

BUYER'S

PMo:

SHOP . TASK

MILL « LATHE » DRILL

Thiarigl'mi Homa Machine Shop
Designed In USA WSMNIH

v bl 1 Coas
s iy, Bt oo
3 Mursa P
Fabiall Aiedialabin
12 hipein
Wty
100% Parts
Supgey

Al Tooing
Avaakn

FREE BROCHLIRE
DEMAND THE BEST

SHOFTASK F O BOX 591, MONTESANO, Wi 58500
SINCE vien

1-800-343-5775

BEDROOM ORGANIZER

FITH UNDER BOK
SElNG and T
MATTRESS P

DUSTPROOF
UNDERDED
DRESSER

ey

FEPLACES
CED&R
CLOTHES
PROTEC TORS

7 o186

SELF OLOERO DOORE DRAWERS

PUT A DRESSER UNDER AMY BED FROM 5128

FREE CATALOG 1-800-782-4825

[BUILD A BIKECAR
|1 SEATER - 2 SEATER - PICKUP
BIKECAR - Tha &mazing Minl Car "f‘uu
| Build ¥ith Bike Fans. Fasi, Fun_Eas

| To Bulld! Complets 1 Seater
|Plans $12.95. For 2 Saster
|ar Pickup Plans Add $5,00 "
wach or Order All 3 For Only
1%$18.55. To Order Sand Check or MO
Cred® Card Ordars Call 1-904-854-8324
| 1 G or Money Back _ |

ORDER FACTORY DIRECT & SAVE
| Amazing = Portable = Lightweight = onfy 29 lbs!

| FOLDING SKOOT! Stores —
[in your trunk, RV of house! |
| Mew powerful 2500 engine

{and auto chich chain drive Folded: 1 T4 TE
mizins sale riding for kids

|dI'H.| ardults! Ride standing

oo with $35 optinnal seat, m

[Gas (shown) $425, Electric model (62 Ibs.) only $695. |

FLECTRIC GOLF OR |
| ALL TERRAIN HANDICAPPED VEHICLE |
Kepular steering model fnlds up and

siores in trunk! Cialy $1895. |
¢ Mon-olding fovstick model only $2995,

Strest Logal
__Paris

£

BREEZE?  #
L gl
Farth 'u"mnns Inc. t';,:r:]mn,lh |
PO Bar 323t gy =
Naengdrschas, T T .-".r[-‘ i | eily €349 [

]
Call (409) 565-9594 for mfﬂrm.]m}ﬂ or tax (409) 569-1140
DRDERS DALY: 1-BO0-245K00T

| Mtl_l'_ﬂlﬂ:ﬂ' Proce e ol e SAN st cini-Sacime

POPULAR MECHANICS ® AFRIL | 993

Thr madn? metonesmpew fdronder oo siinunicreeed

= G Fo peaan o Bom o aapebeis
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E—1 t:mnnn:hnn Pﬂn‘ll &
Only $24.93
fAdd Bf peni. Forwogw suld $4J
Foull (WPGPF ATl iaDYY & AWLICTIPTER FINBEINTTR | o h
POOE @ ACEARET ) T AN 3 =
Eatalesg arsy: 118
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Huuznuut HELICDPTER

—

VORTECH ]
PO Bax 511« Foteton, MO 31647 E 1-410-583-4348 (]

SURVEILLANCE

Bug/Phone Tap DetectorssViehicle Tracking
*Transmitter Kits+Caller ID+Shotgun Mics
«Covert VideosVoice Changers

*Telephone Recording Systems
*Tape Recorder Detectors*Phone Scramblers
L ocksmithing*And More...
FOR CATALOG SEND $5.00 TO...

2480 NIAGARA FALLS BLVD
m TONAWANDA, NY 14150 (716) 631-34T6

Discover hu.'ndrﬁ:‘:s u[ manuﬂu incustrial
handbooks, paperbacks. reprints, and privately
published papers on unusual metal working
subjects ranging from melting metal to building
machine tools, and from electroplating to
blacksmithing.

You'll see instantly why this is the most
remarkable maflorder bookstore ever! You don't
kmow what you've been missing! We probably
have just the metal working how-to information
you've been seeking for vears)

BUILD A LATHE!

Build a precision lathe for less than $50
without power tools or
other precision Instru-
ments! iUs truel Bulld a
precision shaper, mill-
ing machine, drill

press, rotary table and indexing head, a sheet
metal brake, and more! Leam how to make a
surface plate from scratch and use it Lo rebudld
used machine (ools, Build a one lung engine!
Build a two cylinder Stirling engine! Make your
owmn drill bits, taps, dies, reamers, end miills and
much more, Discover a centurys-old handbook
on mining and low tech
methods of smelting
metall Bean inventor! Gel
a patent! Arms & armour!
Thermit! Wood lathe!
Build a power haclksaw!

Meit Metal!

Learn how you can fum an
old pail and blower into a power-
ful furnace that can melt alu-
minum cans and scrap.
pot metal, and brass,
We bullt one for
about %10 Uses
grocery store char-
coall Pour custom
s

tings!

Bullda fumace
to melt cast iron!
Discover books on
sand casting,
patternmaking,
casting of decora-
tive items, and more!

I D Send a catalogl I've enciosed $1.00 LS. &

i Ihﬂr"lﬂ

| BOOKS

Make charcoal
and coke! Build a divid-
ing machine and mare!
E‘.Iu'tmplaml Melt cast iron! Pour Bab-
bitt bearings! Discover books

on prospecting, watchmak-
ing, restoration of lathes anc
milling machines and much
maore! Learn to be an expert
machinist from reprints of
the best machine shap
books ever published, Small
gas engines] Drafing Weld-
ing! Pewter! Copper! Morel

IRON Work fron with a forge
® ond anvill Build a wood

stove! A band saw! A circular saw blade sharp-
ener! Discover reprints of old tool catalogs! And
much, much mare!

Every book is guaranteed to beof the highest
quality! This is NOT a book club. You're free to
pick and choose only the very best books from
the best publishers with no obligation, Stnce |
cannot possibly offer every book published, |
offer only the best, You get high quality books,
fair prices, fast service, and honest dealing. You
can order with confidence.

BIG CATALOG'

Write foryour copy ol
thelatest jam-packed edi-
tion of Lindsay's big Met
ahlwvorking Books catalog.
Send $1.00 In US &
Canada and $4.00 for-
L'lgl.'l airmeadl, You'll see in
& minute why everyone is
talking about this incred-
ible source af hundreds
of unusual hard-to-find
books! Write today for a
catalog and order the
books you need while they're still avallable.
Write today!

— -

lmlsav s Metal Bnnl(s

Box 538-FMF, Bradley IL 60915

Canada. {$4.00 fomign armail)

IEITGB'I
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Revolutionary '"2-in-1"
TRIMMEF{/MOWER'

Takes the place of both your hand-
held trimmer and rotary mower!
*The DR® TRIMMER/MOWER rolls

"light as a feather” on two
BIG WHEELS!

*TRIMS far easier, betier,
more m:l;.r than
mmmnrs PLUS

MU'WS &
T A
tough, watst-hlgh growth
W| E-ESE

*Rocks, roots, stumps,
etc., ﬂﬂ i naharm

*Perfect
for ALL
mowing
A and trimming
around smaller
properties, vaca-
tion homes, elc.,
or for finish-up
‘mowing and
trimming after
riding mowers
on larger parcels.

because the "DR®" A delight for
il;ia:dnu sieel anyone o use!

cs o
bend or dull. TTow Free
1 (6641 -2244

Please call or mail coupon below

Bulld a Hlstorlc
Wooden Ship Model

Tha Iaruast salaction of authentic
wooden ship models- museum gquality
replicas you build yourself. Models up
to 4 feet long with pre-cut wooden
parts, metal and brass fittings. Even
first time builders can create a mag-
nificent keepsake. Send $1.00 for a

92 page color catalog.

Model Expo, Inc. Dept. PM44

333 SRS

3333333

—— - - -

YES' Please rush bete free details of the Iln'uhum.uyl
IDR® Tﬂl\mmuﬁ[- R including prices and specifica-
tions of Manual, Electic-Stanting and Professional Models!

| amd “Of-Season” Savings now in effect,

CABLE TV
DESCRAMBLERS
Converfers & Accessories

“SAVE MONEY! DWN YDUR EQUIPMENT
e — | You now hawve 8 chiice 10 0w
- your cable egquipment to
mccess all premium and basic
channels, We affer the lowsst
prices on &/l major brand
names I-'I:'u-dl'I: .ZE-'II'.h
Jerrold, Scientific Atlanta
| Tocorn, and Ponecr. FREE 30
lqmﬂmllld'llllr-rr-u Sa, if you are tired of
the rsing cost of Cable TV
CALL FOR YOUR FREE CATALDG TDDAY.

Add-on Cable Company

800/334-84475

| harma —— E

. ik M :.I.ﬂum; : = E
med_far pamd, the best piece q" City Shae P i
equipment we ever boug H’Pu ITu COUNTRY HOME PRODUCTS®, Dept. 17404 I
- Ligyd Cestare, RD#1, Perkasie, PA_, Box 89, Ferry Road, Charloue VT 05445

Join the 1B year
industry leader...
Tri-Steel

s;ar’r vnur own Steel Frurned Hnl:l'lﬁ Business!

Tii-Stest's Homes have features not avallable with ordinary wood housing.

4 Linmaiched Frofection from High Windss, Fire, Termiffes and Earfhquakes
# Energy Efficient 9* Thick (R-30) Insulation for BIG Energy Savings

& Environrmentally-fiendly Mafenal fover 68% of all Sfeel s Recycled)

& 100 Models + Custorn Designs % Clearspan interiors % + MUCH More

Buirp Your Own CusToM

VACU-FORMING TABLE

Duplicale sy abpsct milh nersdibe Setail!
Complese Pl with Mansrials Liml and Progel Mess for anfy

!:rlpll'.:::lﬂl-rﬂ-unl-q $1 4 95

S i

!Jld-!. oy CORADER TODAY!
ph: (5001 245-5645

roducts fax: [206) B92-CB43

-::nnal

PO Bow $978% Poxrtland OF ¥7T16H
CABLE T.V. EQUIPMENT
10 Years Experience
Zenitn, Jpafmﬂ. w Atlanta

30 dlymuhﬁﬁ ”:Egrlrrbu

@ EHEWTRGHICE
00-256-2880

° ®
Distributors Wanted
Tri-Steel has helped people all over the

world to develop their own business. LOCATION: SEMINAR DATE:

Chicago. IL Mar. 2, 1994

+ Low, Refundabie invesirment Battirmare, MD Apr, 6, 1994
¢ Simple Bolt-fogether Construction Los Angelas, CA May 4, 1994
¢ Hands-On Construction Training Semﬁlte wﬁw June 1,1 ;Em
i Loz Vegas, July 4, 4

+ No Franchise Fees Los Angeles, CA Aug. 3, 1994

+ Linmaiched Distiburor Support
+ No Experience Necessary
* Commercicl & Srmall Buidings

Seminar, 50, Seminar date followed Dy
2-day Training Workshop,  ATTENCOANCE
LINATED. Call fior reservafions & dalois,

ﬁﬁmm

& 1994 M Bgrey Peserved)

Call lo Order —— CAll FOUL FREE TODMY
sre.9sviokoor | 1-800-TRI-STEE
FREE Info Packel | (517) 457-7070 Fax (817) 497- raw

5400 5. Sternmons Fewy.  Denfon, TX 75205

Concreie Dome Kil ﬁ_. e .
Build your cwn h|"-' 5{_’ ﬂ- t
1(300)608- &m “‘M

"‘-Illl\.-llr We L onaIrucions, [
Videa [ Brochure 31995 po) Boy 4798 « by, TX Tib31

CABLE T.V.
BOXES

CONVERTERS / DESCRAMBLERS
Why Pay Rent

Call for FREE Catalog

1-800-972-2779
FREEDOM ELECTRONICS

4360 NE 11th Avenue
FL. Lauderdale, FL 33334

POPULAR MECHAMICS ® AFRIL | 594
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BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALEE

max::.:”
Amphibious
2 and 4
ssenger
g:ade."s
2] pwars-old and ower, Please)

No Money Down. As low as
Call Toll-Free 1-800-255-2511

(From anywhere in the US. or Canada)
Recreatives Industres, Inc.
60 Depot Street, Buffalo, NY 14206

TELEPHONE LISTENING DEVICE

M SHRSSAR DT LR I8 P SRR B
Forsg (onwech bmbwess Joy CaAMNEE W WDR
FEETE B s WNORsE ba. Sl R

% Pty wf prore o e Racongy beik

im ol overaion  Eupl MoNoE  whas

New iR phoss @ Pusg g

$19.95... ...

MWII
FHTMHIHITTER

L i FTe

l'lm-llull'lnlllllnl'llr-lh-l.lrl

Agueron 0 - up W B ey ol o |

For caigng of Trymewiiyn Vors Sonesbsn g
e ipmcaly M. anciess 4200 | U Cep

shippeng par e jo: LS Carp., PO Box

PO, e oures, FLOERRED GO0 DR,

Gl &5 T35 100D or wana §10 + §1.00

Workd's Lirgeat eallector car
markriplare

Chepr B0 pages sach month

{lled wirh ehinpendi of sds

foor oldl cars, pares, services,

wapplies, literature & more,
Spwial Inraductoery [

NINE GIANT IS5UES

Call 1-B00-227-437 7, ext. 550, or 1-802-442-3101, ext. 550
o use your MCVISA, or send payment o

Hemmings Motor News

PO, Box 100-510845, Bennington, Vermont 05101

EFinal

OVAL
IVES.

* FULL LINE OF KNIFE MAKING

Finished Biades « Handle Material » Buffs * Compounds « Abrasives + Sieel
i distributor for P.0. Box 26155 PM
Buters, Geingars, Elching Columbus, Ohio 43228
Machines, Heat Control 614-888-5406
Ovens, Mils, Drils Fax 614-888-8218
@nd much mon 80 Page Catalog "4.00

GLASS SAFETY CHECKER

Protect children, pets and adults from

serious glass injuries. Make sure

glass is fully

tempered which

is four times

stronger than ordinary

glass and breaks into small

gﬁ harmless granules.

- N

* Ordinary glass breaks into A
dangerous jagged shards. —

* Use on doors, furniture and appliances
to identify home hazards.

Send a 53 check or money order,
self-addressed business-size
envelope and .52¢ postage.

DESCRAMBLER LIQUIDATION!

FREE GATAL'DGI
Hamilin Combos

WEST
Fod Inform:

COAST ELECTRONICS
J09-1758
- BOO-6Z8

3. BH1H

9656

Glass Tempering Association
3310 Harrison, Topeka, KS 66611-2279

$44, Osk M5B $80 (min. 5), ste.

. -lﬂi.'"--} $AVE BROKES

SCHATCHED OR CRACKED
WINDSHIELDS & FLATE GLASS
w  Dur Hi-Tech Oplikises sysiam
[y FeEErE mod! glaes breaks in
saconas without remaoval ai
I500% perafid. Eday 10 lamrn
Lo Irvmstmen|

§ cawow. oL rree B00-695-6224
NVS/DPFTIKLEER

] DEFT. PM
L) P.0. IO 1004, LYHM, MA 01904-3538 _ (§17) 5856334

|

SAVE! SAVE!
CABLE TV DESCRAMBLERS

JERROLD - OAK « HAMLIN « ZEMITH
PIONEER - SCIENTIFIC ATLANTA

READY-TO -SHIP!
& MONTH WARRANTY ! ABSOLUTELY
LOWEST WHOLESALE / RETAIL PRICES !
MASTER CARD - VISA - AMEX - C.0.D,
FREE COLOR CATALOG!

1(800)9 14
PIG]EG—QE

1470 QLD COUNTRY ROAD, STE-318
oD ) PLAMYIEW, NY 11803
MO MY SALES - PR

CABLE LV.
CONVERTERS

WHY PAY A HIGH
MONTHLY RENTAL FEE?

All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, Pioneer and all
specialized cable equipment avail-
able for shipmeant within 24 hours.
For fast service MC/VISA or C.0.D.
telephone orders accepted. 30 Day
Guarantee [(Quantity Discounts) B
AM. to 5 P.M, C.5.T. Monday
through Friday.

Send self-addressed stamped en-
velope {EEII: postage) for FREE

g Northern

J Where the Pros

SUPER savm:

5 and Handymen S

1o
(V187 1012" by &4tha),
numarical (1 1o &60)

CGansrmtor

13 amps at 120 Volts,
1é.6 omps of 240 Volts.
8 HP Briggs & Stroffon

FREE GATAI’.

Send or call for your FREE Discount Catalog
ORDER TOLL FREE

-300 533-5545

: 1-612-894-0083

oo Theu 4730054 Koy BIE24S

State_ Jip_____
#3835 SEND TO: NORTHERN,

PO. 1218, Burnmville, MM E5317.0318




7 Har How To" Videa |
MOLD MAKING & CASTING|

g Mabs and sed your oem produsss]|
Leamn ubber mod makng i'-::amﬂ
in cemaent, resing, maty and more
Iniiades mabenal souret

Sand 568 yo: Fidw's Canting Skidio |
1400 Slorey Slvd., Cheyenne, WY |

BN {307} 6355056

The amazing w::'k-ba.*u}ad brush cutter! on Gu ar dFM
The DR’ FIELD and The Steering Wheel
BRUSH MOWER Lock that's better

CLEARS & MAINTAINS meadows, pastures, than the best!
woodlols, wooded and rough non-lawn sreas
with ease, CUTS tall grass, weeds, brambles,
tough brush and saplings up 1o 1” thick.
CHOPS'MULCHES most everyihing it cuts.
Leaves NO TANGLE of brush Lo pick up like
hand-held brashoutiers and
sicklehar mowers. Perfect for
low-maintenance wildilower
meadows, European-style
woodlots, walking paths, or
any wreayou only
want Lo mow onee &
month or once a
season|

- i =
Thae Woio On Guard = Model WB-80 is

= Sal-Fropeied 1

- constructed of solid steal — no hollow tubes
*hdowes up 1 1 i e
acre par hourt that are easy to cut. Installs in seconds

no moving section to adjust. Sets on top
of dashboard and is brightly colored for
high visibility. Every portion of the WB-20
Towe was carefully engineered to provide a

Fres higher degrea of vehicle protection. Com-

| {@es) pact, easy to stora The high security lock

: o4 1144 cylinder i made of solid brass for

b o o e o o o o B - smooth, depandabla sarvice and s pro-

Please mail this coupon TODAY for lete FREE

IDETAILS of b DBS FIELD nd RRUSH MO =3 fecied by a steel jackeal that deters
o ! ;IE.H

disabling the lock cylindar. 30 day money

lincluding prices, specifications, and "Off-Scason” | taa

15avings mmm There is no obligation. ! HRGF. QR MODERMN ELECTRONICS
- ! only $39.95 .5 54.00 sa+ 1-800-906-6661]
|_ £ g VisaMaster Carnd/Ameancan Ex./C.0.D

:ﬂw PR “ E Order Now 1-B00-645-5808

{To: COUNTRY HOME PRODUCTS®, Dept. 37404F | | | Fax: 516-242-0720 (N v resicents acd sales tx)

. . B 89, Ferry Roed, Chartotte, VT 05445 | |08 8 o o e o

't Lose ¥ se1¢d
no“ - os& o"r Hu CHAPARRAL CFCHHG&SK.&TIHG
Over High cuable TV Bills!

o A ONE o THREE PERSON
B0 yard = §10L00

" v 180 ywrd - BT100
1840 ywrd - 1400
Wil dariw i -Comcs dscwp Gedar - ha 00
€. X. BLASTER CO., INC.
13218 Jussiza Dr., Bpring W, FL 348ce 1-B00-441-1047

CABLE TV
DESCRAMBLERS
8300 D38 E

FREE CATALOG

GUARANTEED BEST PRICES - IMMEDNATE SHIFFING

WATER BALLOON LAUNCHER

Owning your cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV,

We have the Best in

CONVERTERS

and
DESCRAMBLERS

Everquest * Panasonic * Jerrold * Zenith * Pioneer | p i
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom 3.4 W B bt B ML

1800 624-1150 | pmm

SINGERS! /Geils' =~

mited _Backgr:u_un_ds" f" .

gt

Sirngrar's Supply - Wie Have Arpteireg il Bverytising For Sivgers

Ladwman's, FHDF, Box 41 l
Kigron, OH (216) B57-5441
111111 1.4
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ACT: ==

to prevent septic tank and cesspool
problems and saves you $SSS$!

FINALLY ...
| SEPTIC MAINTENANCE
MADE EASY _

CUT DOWN: pmame [ =) o

=

costly expenses * clogged drains * offensive odors

Septic tanks/cesspools will

0 eventually clog-up, back up

and become malodorous.
0 Slow drainage sets in and it
[ |

can become a constant
Sl M, problem. Now there is a
product that will help maintain your system and help 3
it reach maximum efficiency. Septic Helper goes to =
work in your system, activates the bacteria and i
begins to reduce solids into liquids. Let Septic

Helper work to keep your septic system trouble free. DRAIN LINES BEFORE/AFTER

m:fn pipe ; mu&ﬂrf helps
O " part of it 1o reslore fhe pipa fo
A beneficial bacteria additive ohswm orignal afte o fow
2 organic build-up. manths of treatment.
that is safe and easy to use
; ] I am interested in more information on '
For More Information Call Toll Free ' SEPTIC HELPER :
! Name_ = T — °
1-800-544-4074 |
OR Fill Out Coupon \ Town State :
'z Tel| ) :
Keep your septic tankand |, " J
cesspool in great shape. | Mail in coupon (0 :
Use SEPTIC HELPER! : P.O. Box 521 Larchmont, NY 10538 pu




WOOD HEAT

Searching for | THENEW WAV
New Pruductgg '

TO WAT

I'l.l'l' ‘rﬂ.ll llﬂll HOME
i Call 1-218-328-8THE or Write
r Glllrmu!-r"
l‘t nunn Mmﬂ. uu B5T4A

SATELLITE TV 322
AT WHOLESALE PRICES {'é.‘,-h

THE

*Ower 450 companies offering more than 8000
products, * Every company listed provides
descriptions (in English) and photographs of its
products;Compuny sddress, Tel, #, Fax #, and
Telex #. * Every product imaginable including
many pew and unique products not yet available

LI AND
ETERNATIONAL EXPERTE

1-800-814-1ESS~~.
ANTENNA KING

G2 6" AVE BRODKLYN, NY 112207

Pl ! T rrr T rrry
|n11'||.‘Nl:n1h_Amrrnnmui:l. Buy below r COMPUTER ERASE 1
wholesale direcily from overseas manufactirers BAD CREDIT FREE
* 30 day Money hack guaraniee. mjwmlmmm | I N 3 T A NTL Y !
i i NS Sl Imm“wmmm"ﬁ"w;‘; moat requested | | Add t1ans of yesrs of AAA credit in yo it l
. . . T . | Lol YT FREE DETAILS:

i AN AARCWARE - IELRY FEATURES INCLUDE: i o o 1 I
* FLASTICS * SPORCTS GOO0S * STATEONARY * STERBOS * |rmsice & = Wind Chill * Instant Metric g Ly 415574
* TAPES * TRAVEL 00008 * TOVS * WATCHES * ETC. Ouatsicle Temps o Alarms Conwersions CA
* Wird Speed H * Ciptional PC
) ONLY $19.95| | | “Rhiesim ;itwméiom “ORES
tm%i;éﬂﬂmﬂm! * Time & Date
e i binsl Hipsiness [BEectiries =
rtmmsunummmnum _| @Lﬂl‘g«ﬂ‘ Dlspla? acmm
I Mease send me a copy of The 1994 Hong Komg Exporters I Cvdder today:
i Enclosed i 8 checkimaoney order for 519 95
R oo || 1-800-678-3669
. M-F 7 am. to 5:30 pm. Pacific Time s

I Mg I Hr{ j.?1 .pjecl-lr;*srﬁ"-ru Iﬁnrt'-.m*.

I Address I Orie-voar warranty # 10-day monev-back guarantiee
City, Samie, Zip T I T !

| wrwamm sl || DAVIS INSTRUMENTS SECURITY & CONVENIENCE

Lsaon stigpine to Camnde; 3500 to s ocer coupiries_ MRV DSt T e REMOTE CONTROL GATE OPERATOR

Kol i wAilw
K CHECUE O MOWEY
COVER(1» VTS kS B G s

508 - 1:-1‘_..!-1:.1“-
FLANS  E20.53 & 5200 Ba&H B LA, Wk
For Infrernation Call: 904} B00-0780  muanss ilew d - Ih-h

MEGABUCKS IN YOUR MAIL BOX!

You can becoms 8 Mad Oroar Millonsire e lary way! Al fome!

Wieid you |0 & crack ot §1000 8 cay? Am amazing na Tum-ky
Mail Order Sywiem called THE INSTANT MAIL OROER KIT
promises o ghve you B [ack-rabbit hesd star &t homa in your spars
fme o sasies! business on e planal. Interesied™ Send for
FREE repon Io; OPPORTUNITY BODK CO. DEFT, Pl

0. B0 1640, WAL LU, b 9E7E3

INSTANT GARAGES

ALL WEATHEH SHELTERS : '
|

v-mlr' arved vt oot Clume Uq !:E-: ]

-ml @nd E-qvﬂm.'l'fdwr.ﬂ!
= Foe Intarmotion Cadl Toll Fres
CALL NOW 1 800 932-9344

469 [ 1263} 781-8000 J 202
m FAXE (203} 7T81-BOOS5
_|

A Don't You Love To Be Tan!

Snluest
1AM hens

Buy Dvvegd and Seor U T 50°%:

| 1.800.462.9197

BUY FACTORY
DIRECT AND SAVE!
OPEN TD
THE PLIBLIC

ok ONE YEAR WARRANTY ON ALL PRODUCTS [N WRITING ! WHOLESALE é% VIDeag $10

s Buy 2 SAVE 10% ON SECOND UNIT. VIDED 3 nm%
LMLV N 1 O | (s iomers, enciose
sk EASY TO INSTALL INSTRUCTION BOOX WITH EVERY ORDER. ) VOED OFFER [ectemas

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 30-Day '
No Risk Trial PERIOD. Don't have unprotecied

ﬁ-:m FOR A FREE CATALOG OR QUESTIONS CALL: & DNOR CE!
[ Lom e & s
e 1=800-729-1776 S
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SEE in the DARK!

Get the same technalogy used by our
Imptsirllluﬂ'lilnn!t See whot

800-644-6682

Call or froe brochors on complele product lina.
MNOVAPLEX 8218 Bradley dve, Som Vallay, 0 91351

% Lise of ihis product for hunting and ather
s actvilies may not be legal in your area.

FLUSH UP TOIL??_ \®

To Above Floor Drain

Il I Yoursat - Anywhors @ﬂw

No Digging Up Floors s
Dept. 16 [

Write McPherson, Inc.,
| Box 15133, Tampa, Florids 33684

LIONS WORTN OF “FiREE
ummm;mmm
of fres vhaff avery yaar. & pogse EHT 3
Il-dihl:r“whuhrrihwul HvlaLD § i
ll-wr-n-nl-mlmludn-hnn
1 buy government wurplus for “peanut®,
Im':nﬂw-lwmm

PETERS, Publisher oeer ru
‘bﬂium-—li—- SRAIE

Turbine Paint Sprayer
HVLP-High Volume, Low Pressure

TR-TT pumps out 60cim [ 4-5psi. EEminates up
to 8% overspray. Heated air reduces molsture
Eliminaies runs, Has 1gi
cup, gun, nozzie, car, J0f
hosa, turbins. US. Mada

 Ragquires no compras-

S5O0 ..o ire s da sue, pg 128

TIF Tools & Sandblast Equipmant, Depl P,
TO7S RY, 444 P.O, Bex 849, Canfiald, OH 2444806 1
800 3219260 Fax 216-533-287% VISAMC

RETRO-RADAR JAMMER

e e COMPLETELY NEW COMCEPT BY MIT GRAD
k ERATES Of ALL X, K. & Ma DANCS
 NEW

et
|NON-ELECTROMEG 1005 LEGAL & COMPACT
|Exsiy TO BUILD FOR ABOLIT 5%

YOULL ASC WY HASMT ANTONE THOUGH
| OF [T BEFDRE MOW 7

“Technological aduances are made by ireusing
ofd probigms from new perspedfives” - Fadison

99 Far Fiarua Technalogles
Plans | PO, Box ET883 Dwiles, T, TERET

A e———

Buy Factory Direct. Build it yoursell!
N:l W48
35256« 50 124

800-888-4606 ==

CABLE T.V. EQUIPMENT
Why Pay Hioh Renial Fees?
Replscemanty for sl modeis. 80 doy urcon-
ditihal money back guaramise Low Prices
Bhip within 3 foure. SSAE lor free catakog
Visa MC SO0, Lel our supsranon work bor

™ 1.800-243-3967
& B

SKYLINE SYSTEMS INC
E 194 B. Euclid Ava.

Park Ridge, IL S0082

ACCREDITED DEGREES
MINISTERIAL LICENSE

PROFESSIONAL DIPLOMAS
Psychic = Hypnosis » Counsaling » & More!
Aush Name & Address To:

PULC = BOXIT6M65-PM « SACRAMENTD, CA 9587

NEW! Never loses its prime! =
HAND.Y.PUMP
FLUID SIPHON

The only pump that easihy
siphans uphill by handl

i For Boal, ouis, ahd homs woe

m sl i ghﬂ'! ook, ol sl

m Pumgs 2 gal.’ min. Listme guarornies
WHooHy duly: nod. DD DU, ryon

[
own wow’ 12,95

(P 5 SAH)

1-800-B41-1142
W vEA b AN ALCIPTED - CHECKE QR W O
TS Mo Dengn, 4088 Senaco Smoel
Wmf Seneco WY 14228
Cradiviny; -8 wibsks

CABLE BOXES

WE CARRY ALL BRANDS

@lont inventary = Difect from Factary

Murt Liguidate Overilocked Waorshouss
BELOW WHOLESALE PRICES

1-800-237-4951

3 Tie Eume Traner

Top Sotwd by Bepoing s by Guids. 493
& Children, Touring o Uity

» Brokes & Jogging Opfions

FReE BrocHURE BOO0/747-2407

517 M. Link Lona
Fort Colire, CO BOS24

‘onverters & Descramblers

wlerrold 54
#Tocom ®0ak

®7enith *Morg

1-800-835-2330

POPULAR MECHAMNICS = AFRIL | 554

CABLE TV

DESCRAMBLERS
Best Prices in the U.S.A.!
Guaranteed to Work!

WE WILL BEAT ANY’ PRICE’

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest

DMTB-A - all Jerrold Impulse &
Starcom series
SA3-DFA -all Scientific Atlantas
incl. 8536, 8536+, B58D,
Drop-field
- all Pioneer systems
ALSD
FTB3, SA3, TZPC145G
FAST SHIPMENTS

30 DAY MONEY BACK GUARANTEE
FREE CATALOG & INFORMATION

1-800-772-6244

W-F- 8- EST
LS. Cable TV, Inc., Dept.: KPMO44
2100 N, Powsrrline Rel Bldg. F-8 Pompano Beach FL 22073
NO FLORIDA SALES!

PN-3A

Build a SHOP OF YOUR OWN
for prices you could only
dream

EASY DOHT-YOURSELF CONSTRUCTION
PACHAGES INCLUDE STEEL, FRAMES,

AND HARDWARE
[ 30X36 36x48
Value §7,751

Value $12,145

X
Value $17,250 Value $25,143

NOW $8,646 | NOW $12,894

Other Sizes Available

1-800-843-8275
FAX 612-544-1835

Made in America

14]



SAL)
CABLETV ™

DESCRAMBLERS

WE’LL BEAT
ANY PRICE!

CALL TOLL-FREE
1-800-284-8432

* DAK » PIONEER « HAMLIN =
s SCIENTIFIC ATLANTA »

QUANTITY DISCOUNTS!
30 DAY MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

| 2 -
|
ol
. £
Mastercard » American Express = Visg = C.O0D,
-Hﬂﬂ-ﬂﬂ‘-ﬂ-‘ﬂa
QR ORDERS ONLY
For technical & customer sert e 057493122

ALL EHIPPRG & HANDLING FEES AT CLISTORER'S, ExEn i
Srporm Ty e O ]

CABLE WAREHOUSE

RISE. AL 33351

|
i
1
|
|
|
|
|
1
i
1
I
|
i
I
1
1
I
|
|
|
I
i
1
I
i
1
1

18777 WEST QAKLARD PERE B I%5. §

N F LAk

To be raffled off Father's Day, June 18th,
1984, al 10 p.m. by the Statford Volunteer
Fire Departmant at the culmination of our

Make and Sell ‘r’nur

Own Ornamental ;
Concrete ltems! --um

Book about Aluminum Maolds

including over 425 designs,
prices and production trade
secrets from tha world's
largest mold manufacturar

CONCRETE MACHINERY CO., INC
P.O. Box ABS, Hickory, NC 28603

[Satelhte-TV FREE

I Jlid
Caty |Ir|:| By uyer's Guida

Lat Us Help You Seilsct
Your New Satellite TV
Eptertainment Syafem

1-800-334-6455
Y ERTIE  Pa 30 THT
SKYVISION INC2

15320 FRONTIER DRIVE

FEAGUS FALLE MM 55}7

annual camival:

in calebration of our 25th carnival at the
presant location—we are raffiing off a “Siver
Beauty". This is an absolutaly perfect body-
off restored, Mo, 1 conditicn, 1963 Corvelle
Split Window Coupa, 327/380 hp, “Fusally,” 4
speed, numbers match, Sebring Silver with
dark blue Intarior, AM/FM radio with an
appreised value of $68.000. The car was
purchasad from Pro-Team Corvatte Sales of

Napoleon, Ohia,

Winner's option—take the car or $25,000
cash. Winner need not be present, but it
present al drawing, the winner will receive an
additional $2,000 cash. If not prasent, the
§2,000 will be donated to Marcy Flight

The winner of last year's 19681 Corvatte
Roadster was Lynn Schroedar of Holgate,
Ohio—Ticikat No. 208545,

Send $10.00 check or money order for aach
book of 15 tickets—U.5. Funds Onlyl Maks
check payable 1o the Statford Voluntesr Fire
Dapal‘lmanl and include your name, address,
nd phone numbsar, and your lckets wil be
mlumaﬁ to you belore the drawing.

Sand to: Stafford Vol. Fire Co.
/o Reed Kingsley—Dept. 9

G060 Main Road
Stafford, MY 14743

142

OWN A MACHINE SHOP

machem ITH ith a
|||' w3 |I'. .'-| . |Ii"||

__| FIX IT YOURSELF!
ﬁ Easy to use!
Save Money!

Save Time!

> As low as $1085

For FREE Fact Kit I U

Call: Smiithy Dapt. P}
1-800-345-6342 o on

23 E 2nd Serent
(Ask for oparator PM) Tha Dalles, OF 7058

CABLE TV
DESCRAMBLERS
CONVERTERS
ACCESSORIES

. [ |
m SAVE 555 DON'T RENT 4

30 DAY MONEY BACK GUARANTEE
FANASONIC, OAK, JERROLD,
ZENITH, SC

IENTIFIC ATLANTA
PLUS Hdlﬂ"l LOWEST PRICESIN
AA Electronics

CALL 1-(800) 258-9512

3584 Kennebec, Eagan, MM B5122
30 DAY TRIAL 1 YA, WARRANTY

VisA MC AMEX DISC

BEST PRICES
$301dd 1538

Dol wasts mosay o Snother ipecs haaler, el ppu gas ar
siacinc witer haaler Qe Fou Corusus B0 Segres Rast AND
Rl wates. D9 8 yoursell 0 a0 shemeon wih sassly

ROPERSEN ENTEAPRUSES
P.O. BOx n::;nlmo-,_um Lkt I

ELECTRONIC SECURITY PRODUCTS

KEEP SAFE WITH THE MOST
ADVANCED TECHNOLOGY!

VIBRATING BUG DETECTOR WATCH, OR BUG
DETECTOR PEN. USED BY PROFESSIDNALS
ARCUND THE WORLD. THE MOST COVEAT
BUG DETECTORS EVER  MADE!

FOR MORE INFO CALL: 516-538-2005

FREE CATALOG! 1-800-345-8927
JERROLD HAMLIN OAK ETC

CABLE TV DESCRAMBLERS

= Special Doser Prices! » Compare Our Low Fetall Prioes!
* Orders From Siock Shupped Immadisbely!
= Guanmesd Warrwtes & Pricad! = A Major Credit Cands
PACIFIC HBLE co. IHI:
Ta3Ey Peasds, Dept. 178 I CA Giaag
For catalog. oroers A |n1'nwr'llf.n 1-BO0-345- 8977

|CABLE §
I EQUIPMENT t.
| = The nationwide

source for cable pas
| TV squipment. s |

"BUY WHERE THE DEALER3 BUY.”
TY Calie Descraribiers
I v Conrverisrters. Cot

FROM GOV'S BEST KEPT SECRET, THE

DISABILITY CONSULTANT

ADVANCED PAY, FREE TRAVEL & MORE!
FREE BOOKLET — CALL
303-766-1111
BOX 460058 « AURORA, CO 80046

POPULAR MECHAMNICS & APRIL 15994



NOVAPLEX

c_nnverters &
Universal Remotes

Compatible with any VCR, TV,
descrambler or converter.
Quantity discounts, money-back guaranies.
Call for free catalog.

800-644-6682 gp ==

Make*25t0°100 per hour

with m‘.‘"m‘!

3 of'5 really possibE by maaeq g
seling hnght codortal Hadge-A-lkni
1V buttons. Buftons are proven
maney-mikery M (e MR mar
s comantang, & anywhen
peapls congregaie. They re
fzsf gng sy 10 MEE wilh
Banne-A-Whn g nespEnive!

Send lor I“E’Lcl‘ltﬂlﬂ'
catalog or send

Starter KIL only mss
pluy $4 25 srwpei
residends add 51 8 III:I -~
Badgs-A-Minlt, Dapt, PMAGM, Bax 8O0, LaBalls, Il.l-lm
Fhans 1-BD0-223-4103

-.H.DJ.IJFI'MW.'M
"'. DETALED PLAME

- ‘*\"fﬁh

FEH‘E‘TMMIH“TD
PLATCIDNSULT, G PDB-:lw?l
ETTa)

Build Your
Child's Dreams

10p quality swing
13 B coal

idop by step
liusirabsd plans,

ENVIROLET.
Composting Toilet Systems

Advanced Waterless & Low Water Models
The amviranmendal, saniary, odor-Eres answer lor cottages,
cabins, ryumusl.lndustr_.' Call far free inlommation

X

SANCO

14030 Wit A, s.mh:rcup [&n'u,uralll'li 3R

1-800-387-5126

CANADA1-B00-38T7-5245

PUBLIC NOTICE
UNGLAIMED FREIGHT

Giant Heavy Duty

4-MAN INFLATABLE BOATS
With OUTBOARD MOTORS

All boats ara brand new, packed in
original bf ng carons. Constructad of
doubile thick hi-density fabrc (resistant to
abrasion, sunlight, salt & oll) 4 separate
gir chambers, for extra safety, with salf
locking safety valves, oar locks, bow
iiing & towing handie and is
approximately 8 1/2' long. All boats ame
recommeanded for ocean and fresh waler.
Limited quantity, first come, first served -
LIMIT - 3 boals par address (no
exceplions). f your order is recsived
within the next 10 days, you will receive
FREE, a hand/foot flator'deflator.

ular cost $327.00 - Disposal Cost
E'IHE?.UG. $9 handling: United Pacific
Freight pays all shipping. All boals are
accompanied with & LIFETIME
GUARAMNTEE that they must perform
100% or you may retum your boat for a
complate mefund. Sand appropriate sum
to: United Pacilic Freight Warmhouss
#1804 16135 Leadwall St Van Nuys CA
81406. For lastest service order by Visa
or Mastar Card.

CALL TOLL FREE
1-800-837-8013

Have Credit Card Ready

AMAZING
ELECTRONIC PRODUCTS & DEVICES

Infinity Yransmitterss
Lisben-in i pramiss, & aecass
“grgaing” phang corversations with emengency cal
Treak-r" FTELGRAB - Piang. 510,00, KitPlang ., 539.50
_Lang Bange FM Voice ond Telephone Tronsmitters
Exzy i3 azsembls kil EXFMXLTION (2 und coemba) ... $34.50
Laser Window Bounce Listener System
ELLISTY - Plans..... SEEI 00, KitPlans 519050
B0 000 watts of mipiog ’
F ‘.‘H.‘.i‘.] 1* .

IHFDHMATIDN UNLI I'1.||'IITEEII
POBOX 716 DEPT PMIS4 AMMERST, NH 03031
B Orders B00-171-1705 - Ing's 603-673-4730  Fax 603-672-5408

1-800-553-0219

32-Page Ful-Color
Business Profitabilty sem
BE-Minuts Demonstration Video $10.00
Mastercard or Visa Acceptad
*Shown with optional trailsr

Wood-Mizer Products, Inc.
8180 West 10th Streat Dapt.
indianspolis, IN 46214-2400

Jhe Gastivocd Gompany.

SR80 L
FREE CATALOG
1-800-345-1178

i
=
™3

Sapdblasting & Auto Restoration Supplies

POPULAR MECHANICS ® APRIL 1994

CONVERTERS
DESCRAMBLERS
TEST MODULES
RADAR DETECTORS
SCANNERS

CALL FACTORY DIR
FREE CATALC

1.800-422-2640

TECH SERVIC

oT FOR

E AVAILABLE

Look to the Future

Cable Converter
. & Descrambler!

1-800-228-7404

NU-TEK

ELECTRONICS

A250 Hodch Ry S 1C
Cadar Pork, TX 78613

S
R (o0




WATER WELL
DRILL KIT

Thousands of happy
gardeners and homeowners
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

Gﬂll Toll Free

1-800-333- ?762

Also, nt.llmn our "How Ta...”
O Clip r.upu-umuhd-r

3 N & N _ N 0 N N |
7514 Anderson Road
Opslia, AL 36802
YES! Sendine FREE INFORMATION PACKAGE. and e
puide HOW TO DARILL TOUR OWN W TER WELL

O

T

é'

r
H
H
T
|
|
i
|

46 s to Help
You Qualify for
the Job You Want

Frea Facts abowl Caresr
Diplomas and Degrées

interests you most and how to train for it
%1 Ext. 3576
mnm?ma-n
—. ————-—-
fernational C l:nmmn—!
mmmmm&m PA 18515
Send frea facts on how | can stud hunlfnlﬂn
carpir | v chosan. Mo
N SPECLALITFD

T

%

i
|
i

|
L
|

5

%
s

i
i

i
{
%!

|

E
i
|
{
E

|
|
|

i

|
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nmnﬂmmgjmmmn

mﬂmmmmimumn oo

Gimall Busiorss Masagément Care Spacisis

Do Raspabie' wnwm

(hild Dy Camn Teacher Aide

Maddical Aespgars Homa lasgecior

- st Lcmtning
HNama Age
Address Agl. #
Clty/Statn Tig
Phooa | 1
L----_—_—_—_-—_-

Start Your Own

. Business ...
=] Made using sand

and cement.

Full or part time.

Complete molds and

process available.

| 73 BAR-B-CUES

RPT MFG. INC,
PO Box 2792, lvyland, PA 18974

-y,

HYDRO
MAGNATRAC. |

I3

wiil

AUCK-EIT = Baw 307 « Dager Fided
CRDARBUAD, WILCONEIN BI01Z _
----—------

HIGH SECURITY DDOR LOCKS
NO KEY CONVEMIENCE
ALL MECHAMICAL 1'' DEADBOLYS DEFY
FORCIBLE EMTAY OR AUTOMATIC

LOCKING DEADLATCH

4 OR 7 DIGIT COMBINATIONS
EASY INSTALLATION

{407 #E5-TAD0 or FAX £81-1060

Orchar
Farm
Popular Mechanics m
224 Weaat 5Tth Straet, New York, N.Y. 10019
Classified Advertising Dept. [212) 649-3167 FAX:(212) 586-5562
DEADLINE FOR ADS: Copy and payment must be recehved by the 5th day of the 2nd preceding month for the lssue in
which the ad is to appear. Sse Head of Ciassified Section. $11.65 per word—10 Word Minimum
HOW TO COUNT WORDS: Mame and address must be included in counting the numbar of words in your &d. Each
initial or number used counts as 1 word: J.J. Smith, 224 West 57ih Street, New York, New York 10018: 8 WORDS. Wﬁmﬁﬁﬂl
Zip codes are nol counted, Phone #: 2 WORDS, Symbols used as keys are chargad for. City of state count as 1 word
gach: New Brunswick, Mew Jersey: 2 WORDS. Abbreviations such as C.0.0, F.OB, RP M., USA, PO, 5x7, CENTERED
18mm are counted as 1 word. (P.O. Box 392 counted as 3 words) Webster's Intemational Unabridged Dictionary (5Words or Less)
will ba used as our authaority for spedling, compound words, abbreviations, etc. Sand remitiance payable
and order 10 Popular Mechanics, Classified Department, 224 Wast 57th Street, New York, New York 10019, Pleass in- $54.00—Screening
dicate Heading under which ad ks to appear,
Remittance of § I8 enclosad 10 Cover ingertion{s) in the isswa(s). Classification
MO CHARGE FOR CAPS | 2 | 3 l a4 | 5 | -] f T
i L I
[ | ] i 10-5118.50 F 11-5128.18 ] 12-5138.80 | 13515145 r 14-3183.10
15517478 J| 10-5108.40 J| 17-8104.05 |l 10-8200.70 |L 10-520. 05 |l 20-8273.00 |l 21-5244.85
| | 1 | | 1
F2-5358.30 ] I3-EHT.85 | 4-32TRB0 | 255291 25 | 5307 80 | T-EASE | 28-3336 30
| | 1 i | |
533785 | 30-5340.50 ] ¥1-5381.15 [ 12337280 ] 538448 ] 34-5296.10 ] I5-3407.75
1L | 1 1 1 1
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805 GET OUT ARD STAY OUT

Get this! Free taraturs featuring everything you al-
ways wanted to know about the world-class fabric
technologies of W.L. Gore & Associatas, Inc.
Leamn why waterproof, breathable Gore-Tex® out-
erwear is the ultimate in protection and comfort.
And tind out about new WindStopper™ fabric, the
totally windproof, extremely breathable technolk
ogy that's ideal for active lifestyles. Fres Brochure

806 KEEP YOUR HOME ENERGY EFFICIENT

It you're thinking about remadeling or adding a
room in your home, a free brochure called ““Need
More Space’’ offers tips on insulating and helping
{o keep your new living space energy efficient.
From Cartaintesd Carparation. Free Brochure

807 STARTING YOUR ENGINE

Slick 50 Engine Formula, from Slick 50 Product
Corporation, protects car and lght truck engines
against wear at start-up. A single application treats
metal surfaces of maoving enging parts directly with
super-slippery FTFE. Independent lab tests have
shown that Slick 50 raduces engine wear by up to
30 percent for 50,000 miles. Free Brochure

808 GLOCK INC.

Hailed by police and sport shooters ailke, find out
why the remarkable Glock pistols are satting new
standards for handgun simphicity, reliability, cost
effectiveness and safety. Send for the Glock semi-
automatic, safe-action pistols and accessories cat-
alog and also receive “The Basic Rules of Firearm
Satety” booklet. Free Booklet

808 KNIFE SHARPEMER

Chef's Choice® Diamond Home® Knife Sharpen-
er Model 110. Professional multistage electric
knife sharpener uses 100% diamond abrasive
sharpening systam to create incredibly sharp, long
lasting triple-angle edge. Gentle resharpening
helps preserve fine cutlery. Sharpans entire blade
edge. U.L. listed. 2 year warranty. Free Brochure

810 THE COMPLETE GUIDE TO

AOOF WINDOWS AND SKYLIGHTS

Full-color guide features complete line of VELLUX
Roof Windows, Skylights, Flashing Systems, Sun-
screening Accessories and Gontrols. Includes de-
sign ideas for creating light-filled, spacious interi-
ors for both residential and commercial design.
Also showcases new 1993 products including the
new Flat Roof Curb, full-function Electric Venetian
Blind and recantly introdused new sizes for design
fexibility. Frea Brochure

B11 INSTANT CONCRETE

Nomix™ PostSet Instant Post Hole Concrete takes
the time and mess out of working with ali-day sat-
ting concrete. This guick-setting concrate needs
no mixing and no tools. Brochure explains all. Free
Brochure

812 ELIMINATE BATHROOM MILDEW

From Willlam Zinsser & Co., Ing., learn how your
bathroom can remain mildew fraa for up o 5 years.,
Perma-White s a unique high performance, water-
based paint designad to withstand humid condi-
tions and prevent blistering and peeling. Provides
a decorativa, washable and scrubbabie finish in
satin or semi-gloss. Fres Booklst

813 QUTDOOR POWER

Homelite® offers product information on over 100
outdoor power products, from walk mowers to
blowers, string trimmers, edgers, tillers, chain
SAWS, pUMpPS, genarators, prassure washers and
space heaters. Free Brochure

§14 HOME GARAGE CAR

STOPPING SYSTEM

The WALL EYE BLOCK is the ultimate stopping
system, WALL EYE protects you from crashing,
bumping or smashing into your aquipmeant or
walls. Simply drive onto the apron and stop at the
block. WALL EYE is mada from 100% recyched ma-
terials. Free Brochure

815 DIAGNDSE AUTO ENGINE
PROBLEMS AT HOME
et back hands-on knowledge of your car's alec-

tranic enging with high quality, affordabla tools

from Sunpro. The Code Scanner safely plugs into
the car's computer to identify troubde codes. Sen-
sor Tester Plus troubleshoots faulty sensors and
tests igniton modules. Both have Eng./Span. user
manuals. Fres Brochure

816 DO-IT-YOURSELF KITS

Choose from a large selection of grandfather, wall
and mantel clocks, as well as elegantly stylad ac-
cent furniture pieces. Kits are made of solid 3/
hardwood, primarily cherry, oak, and black wal-
nut, Buy direct from the factory and save. Send for
color catalog. Emperor Clock Company. $1.00

817 FREE STUFF FROM UNCLE SAM

Get your copy of this valuable book. Every year our
government hands out billions of dollars worth of
free stuff, loans, subsidies, scholarships, grants,
gic. This B4 page book tells you exactly where to
write or call to get your share. It also tells you
where to buy government surplus Hems (such as
cars, boats, cameras, efc. ) for ' peanuts.™ $3.00

818 SCIENCE RESOURCE CATALDG

Edmund Scientific's 128 page catalog contains
over 5,000 products for the budding scientist, stu-
dent and educator - featuring microscapes, tele-
scopes, weather instruments, fiber optics, solar
equipment, magnifiers, high-tech science toys,
plus any items designed for sclence fair projects.
Free Catalog

819 HOMEBUILT HELICOPTER CATALOG

Take off from your backyard to open-sky adven-
ture! Exciting, unigue catalog from Vortach is filled
with photos, specs, prices, and fascinating infor-
mation on homebuilt helicopter and gyrocopter
kits, paris, construction plans, videos, etc. Tha ro-
torcraft shown are easy to build and atfordable!
Complete Catalog $10.00

820 INFORMATION FOR THE DIVORCED
DIVORCE: Attorney and hocal group referrals, liter-
atura on finances, law citations, top writers, com-
maon sense on all gender issues. Membarship in-
formation and sampla newsletter from national
arganization. $3.00
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CLASSIFIED
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EVIENTS

Dorothy Nolan, Classified Manager

Rates: $11.65 per word. 10 word minimum.

Bold Face Type—$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Additional $54.00 per
advertissment. Centered Headlines (S words or less)}—$60.00 per line. Our JUNE issue closes on APRIL 5TH. (On sale date is MAY
15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their MasterCard,
American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance payable to: Popular
Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10018. Be sure to indicate classification under which

advertisement is to appear.

Advertisers using a P.0. Box number must furnish complete name and strest address for our recards. To avoid delay in the publication
of your advertisement, please send samples and descriptive materials with your request if your advertissment does not state clearly what
is being offered. For additional advertising information call 1-212-648-3167 or FAX: 1-212-586-5562.

WE HAVE OVER 150 CLASSIFICATIONS.

YOU CAN CALLFAX/WRITE US FOR OUR ORDERFORM OR MEDIA KIT.

PUBLISHER' 'S MART
BOOKS & PUBLICATIONS

OUTLAWS Sourcebook Of Forbidden Devices | Knowl-
edga Wrile: #385-X4, Penfisld, NY 14526-0365

STARTING YOUR OWM BUSINESS! This Start-Up Guste
Hﬂﬂm m&w Acguiring Capital. Pianning,
Taxes, Ragulations, & So Much Mo, Free Dataiis:
Errplr-.l“-'.l Box $4306-PM, Clevaland, OH 44144
“AMARCHIST COOKBODOK" Available again! 525, dalkv-
ared, Barricade Books, Box 1401-X, Secaucus, MJ 07066
“SHARPENERS REPORT Monthiy Newsletier Valuable

Tips——Bources—-Buy'Sell Used Equipment. Free Brochura
Skog Company, Depl. PM4, P.O. Box 22187, Minnaapolis,
N 55422

FUEL FROM WATER. Enargy independence with hydro-
gan. Amazing free repor. Menl Box 604, Louswille, KY
4020

BUY AMERICA MAGAZINE - showcase of American
products $84r. 800 Cantre Streal, Depl. P, Ashiand, PA
17

MAKE PAINTING YOUR HOME A PLEASURE. Profession-
#l step-by-step manual shows you how, §12.00. (Or SASE for
free detasls | Stan Godwin, Box 16041, Dept PR, Salt Lake
City, Utah B4116-0041.

HOW TO GET FCH

A Waorking Person’'s Guide To Financial independence
$14.95 Guarantesd BDGC, Box 5282, Largo, FL 3640

BiG PROFTT In The 500 Business. List 01 Sarvice Bureaws
$12585; To: HR Graham, 433 South Cenier, Sants Ana, CA
feayie]

START YOUR OWN BUSINESS WITHOUT A& LAWYER
Make Milions. Remarkable Guideline Tells How. Send
$10.00. SBASE To: Bookist, P.O. Box 112, Sumber, 5C 29151

FREE BOOKLETS: Life, Daath, Soul, Resurrection, Pollu-
tion Crisis, Hell, Jodgmen! Day, Resbiution. Bibls
Standard(PM), P.O. Box 67, Chester Springs, PA 18425
SELL your CAR TRUCK or VAN for MORE MOMEY $1295
to: Bowan Books, P.O, Box 580, Lumbarion, NC 28358

PROTECT YOUR HOME AQAINST BURGLARS. Crime
Prevention Policeman Shows How. $4. Anthony, Box 3,
Haworth, b O7EE1-0003

INVEST N YOURSELF| SELF-HELP BOODKS. 100's of
tithea. Free Catalog. P.J. Fitz Co., Z14-PM N. Virginia Ave., N

Massapequa, N.Y. 11758

FREE interesting, |ihstrated, ssi-improvemeant book cats-
log. Write: Maro Unlimitad, 3 Newbrook, East Northport, NY
173,

BELF-IMPROVEMENT Books will changa your life. Fres
Information. Shop & Mall, 2827 West Liberty Avenue, Suite
101-PMd, Pittsburgh, PA 16218,

HOME SECURITY HANDBOOK Smart Protection for Your
salf, Homa, Children, Friends. Com Effaciive,
Inaxpenshm. Free Dedsdls. Hu.:mﬂnl'limmr co
BO212

BEST KEPT Small Engine Trads SECRETE. Free Informa-
tion, BECRETS, 461542nd Avenua, Wataskiwin, Albaria,
TRA-0B3

STRATEGIEES on how 1o purchass a new or used vehicle.
Sand $19.85 AM. Fltzpli:l:h, P.O. Box 1761, Masd, WA
89021

recording machines exst! incredibly, anyone worldwida can

acxpsng tham, Many gamerns in Asia spend under §1.00 for

Any gamal| Highly informative reading. §15.00, Del World

gﬂ:ﬂuﬂom. 2300 Crenshaw Bivd., Dept. TOT-PM, Tormnce,
Bosm

DON'T BE A VICTIM! Fload Travel Safety Guide By Veteran
Cop. $295 10: Ading International Corp., PO, Box 161825,
Miami, FL 33116-1825

DEALING With Downalzing Mew Bookist §3.05 J Zatkn,
P.0. Box 4324, Bethlsham, PA, 180160324

PRELUBRICATOR DOUBLES, EVEN TRIPLES EMGINE
LUIFE] FREE information. S08 Automotive, P.O. Box 608,
LaPlace, LA TOOG. 1-B00-289-0641.

EX STEER Fix hard siearing whan cold. Simple 1o install
kit ressiores normal steering eflort. §55.50 plus §5.00 Ship-
ping. Writs or call: Viking Distributing, 8443 Woodville Dr.,
Dayton, OH 45414 (513) 440-8041

CARLISLE impont KitPeplicar Mationals May 13-15 Car-
linhs PA Fairgrownds. All import Flesmarkst, Kit Car Many-
laciuring Area, Car Corral And Showfiekd. Win A Cobra
Feplica Car Wil Be Given Away Sunday Al 4:00pm PH: T17-
243-T855.

HOW TO SLASH YOUR CAR COSTS — Free Info. Frea
Caill. Maryland 1 Publishing 1-800-565-4350

AUTOMOTIVE AR Get incts sboul Freon ban and new
mafrigevant A-134a Comprehensive, well researched reparL
Ouick action avoids need to retrofitl Report lists optiona.
Send $6.00 tor CFC Ban Report to: JWC Resesrch, 1338
Ammory Drive ME., Palm Bay, FL 32507

CATALOG Directory to 12000 Mail-Order Catalogs. Every
Specialty iImagined. from Alrcrafts io Zinc and more! Dis-
counted. Datails £2. REFUNDABLE. To: Special Editions,
32265 Creat, Unlon City, CA B4587

“SMALL ENGINE PARTS catalog §1. Smifh's, 513w
Spring, Weatharford, TX 78088

mmummnum

Coan Makes it Work Fos You, hﬂr:ll"fm
You'll Recabse & §2.00 Coupon Refundable W‘l‘uuri"rﬂ
Ohrefar, Send To: POPULAR MECHANICS Dapl
B0, 250 W. 55ih Street. Mew York, NY 10018

NEW DEVICE incroases fual , reduces
guaranteed. Frea nfo. PO Box 216 Diearmarniiia,
J8257. (205) X37T-5382.

EASY INFORMATION OM AUTO ELECTROMIC PROD-
UCTS AND MORE. Details. M1 Marketing, P.O. Box 7314,
Greal Falks, ML 50408

PORSCHE 356 @11 @14 FAestoration Parts Exclusive
Source List NMever Belore Avallable To The Public Send
$9.65. MeBride's. 1580 Campbedl, Thousand Oaks, GA 51380

FREE Eleciroplating Catalog. Books, Kits. Chemicals
Uiniveraity Pubna_, Box 1071, Prove, UT 84803

ANATING PATENTS AND PLANS For Tesla Turbine,
200MPG Carburetor, Mary Others, Brochure $5.00 Refund-
able With Order. SupedTes, 2615 N 41h #6815, Coeur d' Alana,
D B384

VEHICLES Linder §200! Cars Auctioned By IRS, DEA, FaI
Matiormwide. Trucks, Boats, Motorhomes, Computers, And
Morel Casi Toll Freaf 1 (B00) 436-8867 EXT. A-1522

S35 DALY “CHAOME PLATING™ Auto Parts. Maloroy-
cha, Inexpensive, aasy. (Frea) information. Chroma Finish,
Box 2285, Waldor!, Maryland 20604

ALTERNATOR Generslor Rebuilding Book. Details; HY
Technologles, 7505 Barkentine, Las Vegaa, NV 85128

GOVERNMENT SEIZED Vehiches from 5100, Fords. Mer-
codes. Corvattes. Chevys. Surplus. Buyers Gubda. (1) B05-
BEZ-B000 Exi. 5-20024.

VAPOR CARBURETOR TRIPLES MPG. Froe information.
H&A, RZEISP Bowling Grean, MO A3134.9350

DRAUG AAID SETURES: Buy Dirt Chasp! Cams, Trucks,
En;:. Computers. Salrures, Box 51488-AT, Ontario, CA
1761

INVENTOR'SBCIENTIST'S EXCHANGE. Buy/sell techni-
cal shillwknowledge through newsietier. info., SASE: ISE,
P.O. Box 1417, Shirley, MA 01454
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GLASS REPAIR WITS, COMPLETE MIT WITH SIMPLE
INSTRUCTIONS 5199, WHY PAY MORET (BODI249-GLASS.

BEAT THE RADAR TRAP, IN COURT. FREE INFO. Report.
3114 Hewcastie Lane, Riva, Maryland 21140

“SHOCK ABSORBERS", Springs, Sway Bars. All Top
Brands Al Quaranissd Lowest Prices! (B00) B83-2800.

TRUCKS, PARTS & SLIPPLES

DUMP KITS AND COMPOMENTS. Convert Your Piak-up/
Flaibed inio A Dump Truck Mo Welding Required. Feds
Equipmant. P.0. Box 555, Hanrwtia, Texas TEIES, (B17) 538
5601

BICYCLES, SLPPLIEES

CHROMNOS HAMMER-ELECTRIC POWER ASSIST.
Makes cycling uphill fun. Triples your power. FREE Color
Brochure. Call 1-800-364-8884 x14 now.

(Continued on naxt page)




BICYCLES, SUPPLEES
{Continusd from preceding page]

BICYCLE Parta, Accesaciries Rapasr, Outfit Bicy-
cles Cheaply Send £3.00 Credied First Order. Bill's Ozone
Pari, 108-11 Liberty Awe., Richmond Hill, NY 11418

HOW TO CHOOSE A PERSONAL COMPUTER For & step
by sbep guide, send §8.85 to; GIS, Dep. PRQHME4, P.O. Box
250952 Wesl Bloomfieid, M| 48325-0952

SAVE! Build A PC In Threa Hours S4.50 la; F. Flslcher,
P.O. Box 5803, Hayward, CA 84545

MOTORCYLES, MOTORSCOOTERS £
GO-HARTS

GO-KARTS All you'll Read 1o know. 200 pages, $10. KM,
Box 101, Whaaton, l..mlﬂ

GO KARTS, Minibikes & ATV's. Assembled, Kits, Parts,
Engines. Déscount Prices, Large Selectian. B8 Page Catalog
£3.00. 216-25T-5568. Kart World, Dept. C., 1488 Menlor Ave.,
Painesvilla, Ohio 44077

GO-KART Or Miniblke Plans §10.00. Eseh. Carieo, Bax
MOE0, B3ED Mayfield Aoad, Chesterland. Ohio 44028

CONVERTING BUSES TO
MOTOR HOMES
— o

FREE INFORMATION - Bill Lowman, 308M Rwarbay,
Tampa. Fiorida 33616, §13-621-5206

ALATION, HANG GLIDING

DOMER . HKTECH DESIGNS! Incredible Fe-
turns. Muim Fun "FREE CATALOG. Boomaranghlan,
1B08-1 N. Jnd, Monros, LA T1201-4222

HOMEBUILT AIRCAAFT — ILLUSTRATED SOURCE-
BOOK: 200 pages. Wits and Plans for Every Type Aircralt
plus all the materials and supplies noeded. §12 95 plus $4.50
&H to. AERDOCRAFTER, 340 Adams #Gi3) Benicia, CA
P40, (TOT) TAT-1500 B4 PET VisaMC

AIRBOATS, Hovercraf, Airdrives, Propeliers, Hulls, En-
gines Plans. Accessories, Catmlog $5.00. Arrowprop, Box
G10M, Mesier, DK 74855

GYRO-KITE™ “The Little Wind-powered Gyroplane You
Can Fiy Like & Kite.” Lands, Takes O, Hovers. §35.65. 1-800-
B-ROTOR

SATELLITE - TV

BOAT PLANS - PATTERNS - KITS - salec-
tign - T'155° - Canoes - Kayaks - Hrdmph‘!- Rowingboats -
Duckboats - Dories - Powerboats - = Houseboats.
Cuickisimpis Stitchanglue. anm savings! 168-paga
DESIGH BOOK - $4.00. Includes Free “Boatbuilding Sup-
plies” catalog. “Epoxy Manual” S2 GLEN-L, 9152
Fosscrans, Box 1804PW4, Beifiower, CA S0TDE. 310630
E254

FREE Catalog - Lowest prices world wioe. SKYVESION,
1022 Frontier, Fergus Falls, MN 56537, 1-800-334-6455.

SUPER LOW PRICES. FREE U.S-INTERMATIOMAL
CATALOG. SATMAN B00-4T2-8626

FREE DETAILS! Satellite systemns, upgrades, program-
ming. ORBITEX, Box 284-kid, Bohemia, New York 11716
0264, 1-800-660-4T20. 1-516-569-1292

CONFUSED? VC2+ Video Explains Everything. £20. Box
BS99, Amarilka, T TE114-8581

CABLE TV EQUEPMENT

CABLE DESCRAMBLERS! Busid your own Descramides
lor LESS than §12.00 in SEVEN EASY STEPS! RADND
SHACK Parts Lisi and FREE Descrambling Methods thal
COST MDTHING To Try, included. Send 510,00 Intormation
Factary, Dapl. 2, P.0. Box 689, Seabrook, Texas TTESE. For
COD s 1-Ti3922-3512 Anytime!

SAVE MONEY-Do it Yoursel! CABLE TWAntenna House
Wiring-EXTRA OUTLETS. Wi One YCR Or Deacrambiler
To Al TV s-Plans 519,65 1o; ANSAT, 6588 Orchard Lake Rd,
#3158, West Bloomfield, Michigan 48322

AEVOLUTIOMARY Tachnology: Universsl Box Woeks On
Jerroid-Foresr Systems. -B00-E76-6342

PREVENT DESCRAMBLER DAMAGE DON'T BITE THE
BULLET! Snooper S10pper Data Blocker §34.85 Video
Connections 1-800-025-9426

“BULLET" BUSTER. Elactronicaily shisid your cable box
§18.85 + §3 SAH. Electroman, (504) 482-3017.

CABLE Tes! Chipa. Puts cable box into ull servion mode!
$28.85 to $59.55, 1-800-452-7090, (310) SH02-0841.

MERCURY - FORCE - EVINRUDE — HEW 1882 Bargains
. Al Siges . . . §2.00 handling . . . Geolt McCulloch parts .
Elncira Maring, B10 Merrick Road, Lynbrook, New 'l"n-l‘l‘
11583, INFLATABLES.
EFOXY
PREMIUM Qualtty Aagular Guring And Supertast Ten Min-
wim Epowies. RAKA. (407) 495-1694
'WiIN THIS BOAT—You could win & 38" Regal. For official

entry package send SASE to: Rsgal Essay Contest. P.O. Box
36, Drosden, ME 4342

SWIMMNG POOL, SPA &
POND EQLEPMENT

T T . Ml L T . < —— T ——

SWIMMING POOLS, Eave 8555, Information On: Do-lt-
Yoursall Installabion AndiOr How To Subconiraci Wark,
Buying Equipmen Factory Direct. Details $5. Fiesla Poola,
Dept APM, P.O. Box 282, Doltewah, TN 37363

GUNS, DECOYS, HUNTING

MIGHT VISION For Rifkes Or Obssrvation. Factory Dirsct.
Frea information. Rostoy Intermational, 1144 Gandyores
Dwive M.E., 5t Petersburg, FL. 33702

=
LIGHTING FIXTURES. Unbreakable ng Grade
Plastics. Interior, Extarior. Factory Pricing. Infermation
1-800-THT-4209.

EMNGIMES - Briggs, Kohler, Others - HUGE DISCOUMTS|
Catalog $2. Engine Mast, 2542 Mewfound, Marritt lsland, FL
352

UMIQUE DIAGRAMS for AMATING MEW 3 DIMEMSION-
AL controllabie ToyGame. Initisl prototyps test flown by
NASA Trym

Easily constructed from readlly avadlable materials. Sand
$12.00 US., Mo CO.0% to: Lunaco Designe, P.O. Box T,
Dkotoks, Albarta, Can, TOL 17D

HOVERCRAFT

HOVERCRAFT Parts. Catalog $5.00. GPL. 1220 Tangeio
#A13, Debray, FL 33444-1258.

HOVERCRAFT plans, 3 16 160np, Information, §5 (refund:
). Seviec, Box B48, Monroa, WA S8272

INFORMATION About Dealerships, Kih, VW Plans,
$11.00. Kacteric, Box 2438, Malbourne, Australia, 3001

CB'S, RADIO & HAM EQUIPMENT

BECRET SCANNER FREQUENCIES! FEDERAL AGEMN-
CIES, SURVEILLANCE, POLICE, MORE! FREE CATALOG!
CRB, BOX 58, COMMACHK, NY 11725

POLICE-FIRE SCANNERS. CB's. MARINE ZWAY. AN-
TENNAS. HPR, BOX 19224PM, DENVER, CO B0219

CB MODIFICATIONS! Freguencies, sliders, FM, amplifi-
ara, books, kits, repaira, hi G8  BECESnIies.
Catalog §2. CBEI, Bax J1500M, Phoanle, AZ B5046

SURAVELLLANCE'COUNTERSPY, PROTECTION! Guar-
anised Lowest Prices! ‘s S500. Protecior, Box
S20004-M, Salt Lake City, UT B4152, [BO1) 4AT-3823,

BUGGED? PHONETAPPED? Free Catalog Counter-Sur-
vaillancs Equipment tells you Fast! 1-800-T32-5000

CABLE TV DESCRAMBLERS NOBODY BEATE OUR
PRICE! Quantity Discounts 24 Hour Shippang - All Brands
Call V.C1, 1-800-577-{r321

“CABLE T.V. CONVERTERS" Jerrold®, Zenith, Pioneer,
Diak, Sciantific Aflanta. And Many More. 12 Years Expari-
onca gives Us The ADVANTAGE. VISAMC, AMEX, COD
Agvantage Electronics, Inc.  1-B00-52-3018, 1125
Riverwood Or., Burnsville, MN 55337

CABLE TV COMNVERTERS'DESCRAMBLERS. 2 year
wasranties on Jerrold, Zenith, Tocom, Scientific Atlanta. We
sorvics mos! comariens. Money back guaranies, NATIONAL
CABLE SERVICES (219) B35~4120.

PAINT Brush Cleaning System - U-Bulld Plans Insirue-
thons $3.00, L'SASE. EMM, Bax 2564, Hazleton, PA 18201

TODLS FOR SALE
BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.

WOOD SCREWS & MORE, Catalog $2.00 Guaranieed.
PS&B, 4250 Grand River Awe., Dotroit, MI 48208, 1-800-888-
BOLT.

CABLE CONVERTERS, ACCESSORIES BELOW
WHOLESALE! immediate delivery from glant stock! COD
arders only. 1-B00-285-17408

CABLE TV CONVEATERS & DESCRAMBLERS PER-
FORMANCE ELECTROMICS has what you nesd! Quality
Cabile Equipmant at the lowes! prices guarsnised! Knowl-

and salss represantaives who are
raady to hedp you! Call us toeday for your FREE CATALDG!
PERFORMANCE ELECTRONICS, INC. 1-800-815-1512,

CABLE TV CONVERTERS, DESCRAMBLERS. S5cientific
Atiarta, Zenith, Jarrold, Pioneer, Oak. RAeplacement For
Most Models. Quality, Price & Service. VisaMC - dealer
nguiries invited. EAGLE Electronics, Inc., 1-800-258-1187,
1301 Radlhead Bivd, Naples, FL 33063.

PCABLE TV) DE-scrambding Turm-on Chips! (Vidao), Easy
To install 7 Your Converiar! NEW, Mo Soldaring tnjechor
Kits. b Sa6ck Mow All Major Brands. Moniy Back Guarantss

{1-800-BO0-8537). TAZ Electranics,

CAMPERS £ TRALERSMITS, PLANS

172 TRAILER PLANS Matorcysle, Lilility Cas, Consliee-
tion—~&arong, Streamiined, Easily Bulll Catalog $4.00, (Re-
tundable). Tag-Along, Box 15107, Salem, OR 7308

MACHINERY, TOOLS & SUPPLEES

MEW of plans-FREE tap arill char -
Steed - Brass - Aluminum - Shop Supplies. Conirol
your machines Send £2.00 - CEl, RR#1, Box 163 PM,
Camaron, IL 61423

HOBBYISTS Improve your LATHE with the ullimats taal-
jpost system; KRF, Box TEIC, St Josaph, M 49085 8718428
TS0

FOUMDRY SETS Supplws Brochum §1.000 Pyramid
Products, 85357 American Canal Rd, Miland, CA 92257
{618} B54-42655.

LATHES - INDUSTRIALHOBBY FROM 5300000, MET-
ALS, SUPPLIES. CATALDG 52.00. CAMPBELL TOOLS
0., T100-D SELMA RD,, SPRINGFIELD, DHID 45508, 1-
513-322-8582.

& METAL Cutting Lathe §125 40. Taig. 12418 Nightingaka,
Chandior, AZ B5248

METALS. Aluminum, Brass, Steel, Bronre, Copper. Cata-
log §1.00. Blue Ridge. Box 538-V. Hurmcane, WY 25524, B00-
BT2-8800

TEST, Calibrate Torgue Wrenches, Plans and information
S8.00. Praturn, Box 1004, Laramie, WY B20T0

- SURAVEILLAMCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING! Catniogs 3500, PEF, Box B300Z4-M,
Norcross, A 30083
ULTRACOVERT PINHOLE MICROVIDEOCAM! 10 Mile
Video Transmittars., Mosa! “AHordabils Microvides™ ﬂ:ﬂhn.
$300 SUPERCIRCUITS, 13552 Ressarch Bivd, #B2,
Austin, TX TETED

35MM Focus Free Camera 519.85 Chi/M.0, 5090 Rich-
miond, Suite 200, Housion, TX TTOS6

= Travel Trafler - Filth

Wi - Pickup Cover. Plans - Paterms - Kis -
Catalog §1, Glen-lL, 9152 Rosscrans, Box 1804FV4,
Blalifiowsr, CA

HEED HELP Figuring ths Coal al your Advittiemant 77
Coabl us at 212-848-3167 o send us 8 FAN {212-585-5562) and
we'll FAX Back with a Price Quote.

mwm.

HIGH ENERGY BILLST Stop Wasting Energy Dollars

MMIWQMMW
For Problem Cormection Send SASE Free information. ESI

1078 Shadick Dr, Suite &, Crange City, FL 32763

————— e e e
SOLAR COLLECTORS YOU CONSTRUCT. Send Stamp.
10808-APM Hayvenhurs!, Granads Hills, CA 51344

COMPUTERS & SOFTWARE

FREE CATALOG-ON-DISK. |BM Compalibie ShareWare,
ASP Approved Vendor. Buster Software 1-800-538- 7238

SHAREWARE CD-ROME] Chooss from Goenersl, Gamaes,
Windows, Sound discs. 800+ Magabyies of fies on sach
disc. §29 00/sach postpald. All 4 - $35 00, M Visa Fres disk
catalog. UM Technologies. 1-800-T56-8810.

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST SELECTION - 870" - Powarboats - Sadboats - Trima-
rans - Dinghlas - Houssboats - Hydroplanes - Tunnelbulls -
Duckboats - CanoesSirippers - Kayaks - Dories - DISCOVER
no dryrot epaxy boatbuiding - HUGE ILLUSTRATED CATA-
LOG §3.00 (Airmail $5.00), Book “Amateur Boatbuilding”,
$600. - Frea EpoxyFiberglasaSupplies Calalog -
CLARKCRAFT, 166 Aqualana, Tonswanda, NY 14150

KEW! BUILD AMATING LIQUID PESTON ENGIME from
pipe fittings. Eagy plana, Free inlormation. ABCO, Bax 306-
M4, Semninary, MS 19479

FREE EMERGY! Fual-less motors and generatons. HAA,
2REPM, Bowiing Grean, MO B3334-0350

(Continued on next page)
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SOLAR & ALTERNATE ENERGY
M
GIANT BOLAR PANELS §44.00 EACH Excedlent Prices’
Solar EguipmentAccessories. Free informabtion. Send
Stamp, Catalog $3.00; Ouad Energy, Box B900T], Houston,
TX 77263, T13-258-0053.

PLASTICS

CASTOLITE Liguid Plastics. Crystal clear, colors. F~ur
caating. embadding, coating, fibarglassing, repairing
md“mmmmmmum
CASTOLITE, Dept. S40/PM, 4815 Dean, Woodsiock, IL
G006,

FREE| Worid's Leading Noveity Catalog. 1600 Jokes,
Tricks, Science, Sports, Hobbées. Johnson-Smith, F-00,
Bradenton, FL 34206-5500

VENTRILOOUIST Supplies, Instruction.  information
FREE! Durnmy Catalog $2.00. Maber, Box 420-Pad, Littleton,
Colorado B0180,

SOLAR ELECTRIC CATALDG — SunWize Enangy Sys-
ferma naw photowoliaic product catalog offera many new and
miciting products for indusirial applications, recreational
usas &5 well a3 remote cabins. Cal, BO0-F32-T852, Fax 815
454-5488, Write: B500 Waes2 19751 51, Mokena, L. B0448

WOOD, WOODWORKING

PROJECTOR ENLARGES and TRANSFERS DESHING.
Sample! Accurain! Projects colors. Won't darmage
§18.95 + S5.95wh. Full Guarantee. Morton, lﬂ!ﬁl!ﬁ.h
Rochelle, NY 10B02

EPOXY RESINS- GLUES- FURNITURE COATINGS
PAEMIUM Cunsity Marine-Shop Epowes. Regutar Curing
ﬂmmmwnmunmwn

PLANS, BLUEPRINTS, PROJECTS

WIND SPEED METER. Buiid with local parts undar 535
Plans S10.00/A5E. L Sniff. 23505 AD2E. Hasty. OO G104

DREAM CASTLE - Castle Shaped Childrens Wooden
Playset. Plams §11.45. 3580 Avarstyx Road, Wadsworth, OH
44281, 1-800-45-DAEAM. MastercardVISA.

GLIDING HORSE Pians - Like Aocking Horse But Better.
Unigue Design. §11.00. AG Leland, Dept. PM4, 126-B
Williman Sirssl, Charleston, S5C 20400

HYDROGEN Balloon Plans 5500, Millionax, Box 203,
Station R, Toromto M4G 329

U-BUILD POOL TABLES six prown plan kits details
SASE. UNMIUE POOL TABLES, 1418 N. Ben Maddox Way,
#3256, Visalla, Ca 03202

TRIPLE-BUNK Great for Apts, Dorma. Complets Plans £3.
Buikd-Your-Own, Pue, P.O. Box 130741, Rosevitie, MM
55113

RUBBER, plastic compounds, IBChniques, scurces, Frese
information: Castcrafter, Box 18588 (A4), Memphis, T™H
38 50586

READ The 15 Funniest Jokes On The Aules Of The
Bedroom, Goll. Send $3 SASE. Box 158281, Mashville, TH
s

FLAGS, FLAGPOLES

MR Conditioning Surplus - Free Catalogue - Write:
Rafrigaration Surplus, Box 33758, indianapoles, IN 46203

LEARN residential air conditioning service guickly. Ksep
your mir condstioning sericeman honest. Big, ilusirated,
easy to read book explains iouch system troubleshooting
technigues. Send §12.95 To: Mechanical Publications, 2351
Kantucky Ave, indianapolis, indiana 46221,

FINALLY! An Aflordable, Essily Installed, Commarcial

ANTIOUES, RELICS, ETC.

FREE List o Serious Collectors. 300,000 Indian Artifacts,
Spoars, Pots. 50,000 Minerals And Fossils. Caddo Trading,
Box 563 rirsasboro, Arkansas 71858

£

LAST CHANCE Send One Dollar: P.0. Box 741606, Dallas,
T TEIT4-1808

HANG YOUR OWN VINYL SIDING! Fres Information:
PickUp-A, P.O. Box 280513, Columbla, SC 232280513

MODERN ARROWHEAD Making. VHS £20.06, S/H 8150,
Commans, Box 5012-M, Cantral Point, OR §T502. {503) 66&-
1661,

STAMP COLLECTING

PENNY Stamp Approvats, Pegardless Catalog. Kioster,
18288 Bunny, Jamul, CA 32035

1,000 STAMPS, 5295, Guatantesd Worfh Ower £30 at
55

QARAGE Door And Opertator Parts Send $200 For
Catalog. Crawford Door, Boot 17034, Lansing, M 48301

OLD US. stamps on approval Sherman, Box 15385E
Priladeiphia, PA 18111

FREE sample plus catalpg. Jefferies, 3480 Middiaball
Wesl Bloomfisld, M £8323

10 UNIQUE Wood Projects LUinder 5100 Pool table, Bar,
Cabinets, Furniture, Fres Postage §8.95 To: Spenca, Depl
121, 220 Sunrise Hywy., Rockelle Cantre, MY 11570

Hmnunnuamgmmlpmuh-m Wirits io- Ade,
F.0. Box 88531, Mitwaukie, OF 57268

RAIN GUTTER thiat work! Make your own,
lmmnﬂﬁ.mm. HMWDS, PO Box 70423,
Eugens, DR 9740

DECK PLAMS — Budld Yoursell & Save Easy To Follow
Instructions & Material List. Sand $6.95 To: Dacks, P.O. Bax
B, Harmitage, TH 3TOTE-D005.

STILL - Build This Working Barbecus Fired Backyard St
With Hardware Store Parts. Great Conversation Plece. Send
510000 And SASE Now To: Lea Publications, F.0. Box
HAE13PM, Phoenix, AZ BS084-4813

PLANS For Unigue Stesl Barrsl BBO Grills 30Gal, or
550al. §10.00 Ea. & $1.00 SH, Willis Grills, 185 Moniview,
Pittsburgh, PA 15214

DD ®

GEQDESIC DOME SHELLS Canterbury Domes, 815
Canterbury, Kings Min., NG 28088, T04-738-T212

FOR THE HOME

HOMEMADE HAND CLEANER — Sale, Gentia, Cleana
instantly; Aemoves Greass, Tar, Elc. Sand $4.00 For Details
Toc AB MacDonaid, Box 418, Sydney, Nova Scotls B1P 842

SAVE MONEY Garage Door Remote Controls Al Whole-
sale Prices. All Brands & Sires 404-545-0090,

CLIP-ON FLEXIBLE FLASHLIGHT. 5335 + $150 8H.
Quest South, 105 Quest, Summarvilla, SC 20483

AUTOMATE YOUR HOME!
EXCITING naw took explaing ail. Flizsh §12.00 to: Phoaniz
Publishing, Box 422264, Los Angeles, CA 90043

PREVENT Swaine On Your Carpets. Mall 3400 To:

FORMER INTELLIGENCE AGENTIININ Weapons, Sur-
vesllance, Countermeasures, Cellular, Mighteision. $500.
Operative Suppdy, 3111 Arendedl 5t Morehasd City, NC
28557

BOTTLE-Cufting, sample ring, brochure, §1.00. Box 210,
Cataract, W1 54820
HOMEOWHNERS: Laarn how you can aaally
rafinish refrigorators. Instructions §3.00, P.O. Box 1837,
Rachaster, N.Y. 14500-1037
BASKETBALL COURT BTRIPING - Driveways. Informa-
thon. SASE. Alistar(P), 1380 Flamingo, Wikom, MI 44353
UNDERGROUND SPRINKLER SYSTEMS. de-

Complete
signdinstallation manual. Free detalls. Waterworks, 713 10th
Sireet East, Saskatoon, Sask. Canada S7TH OH2

50 DIFFERENT Oid LS. betwean 1861 and 1538 - §1.00.
Ed Roush, Box 3734, Mansfield, Ohio 44907,

ISRAEL 15 Different 10 Approvals Sam Chazen, Box
688, Dislray Baach, Florida 33447

FREE Woridwide Packet, ‘Pwm' Approvals. Froshlich,
Bax 17704, Pine Rivar, W) 54065

FREE Giant Bargain Stamp Catalog. Full Of All The Latest
And

mm Inc.. Dep't, E44PM, JI'HIIM WY 147010018

FREE Gold, Siher, Stamps Approvels. Dwelor, 21127
W,Wr Wonds, M| 48208

FREE 25 ATTRACTIVE Colorul Worldwide Stamps. Mo
Approvals. Gibson, Box 471, Willisrmsiown, KJ 08004-0485

FREE] §7.95 ALBUN With Your Order For 500 Worldwide
Samps $600 — 3200 Postage FREE CATALOG, BIG
DISCOUNTE. Limited, 510 Tevebaugh, Fresdom, PA 15042

111 Pairs $18.31, Madvilla King, 330 Alsuarder, Kemioops,
B.C. Canada V28 3R]

FREE POWER WITHOUT POLLUTION
INFORMATION SASE! P.O. Drawer 1077, Deming, NM
BBO3-107T,

300 Speciacular Siamps. §1 .00, Plus tantastic reascnabiy-
priced approvais! MeoTrends, MODS4, Box 882F, Toronio,
Canada M4Y 2N

UPHOLSTERY TRAING VIDEDS. Free Brochure, VUE,
Box 128PM. El Vierana, CA 95433, BO0-635-3450,

SOLAR EWIMMING POOL HEATERS D-l-¥ — Blo-Enargy
Sysiema, Inc., Manutscturens of Solar Products Since 1576
Heat Your Poal With The Sun. Call B00-882-3828. Fax §14-
GAT-5828, Write: P.O. Box 191, Ellenville, NY 12428,

AT POPULAR MECHANICS WE LIKE TO MAKE [T EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY HOLAN. (212) 540
S107. FAX (212) SB6-5582,

MEED HELP Figuring the Cost of your Advertisamant??
Call us at 21 2846-3167 or send us & FAX [212-586-5562) and
wa'll FAX Back with a Price Quote.

100 ULS. 30¢ with Approvals. Becker, Box 3284-PM,
Portland, OR 87208

3 FREE SAMPLES Of Stamp Collector Newspaper. Writs:
Baox 10, Dapt. 862, Albany, OR 97X,

FREE Prica List. Cver 6,000 Worldwide Sets and Singles
Evary Month Al 25% 1o 50% of Latest Scoft. H&| Stamps, Box
T20185, Ban Diego, CA 92172

Stainpro, 1779 Easi Commercial Blwd. Suite 266, FL ARTS, CRAFTS. LUPPLES
Lauderdale, FL 33334 R
“GETTING Started in Stained Glass. ™ §1.00. Whittamaons,
HOUSE PLANS o ans LM N,

HOUSE PLANS for low cost homas. Catalog §3.50. EHP,
1223 Lewrence Avanue, Eddysions, PA 18022

CLOCK WORKS, beading supplies, reckhound supplies,
belt buckdes, cut stones. YWholesale catalog §1.00, Elouite,
Box 79, Wheatland, Wyoming B2301

STOPPING OLD AND MEW ROOF PROBLEMS SINCE
1978, FIBERGLASS REINFORCED UIGIAD ACAYLICS.
WATERPROOFS AMY SURFACE, METAL, ASPHALT,
NEW SHEATHING, GEODOMES. POLAR SEAL 1-800-343-
TEEY.

HOUSE PAINTING lllustrated Systematic Manual $19.95.
Box T404, Wantagh, NY 11783
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LEARN FLOWER ARRAMGING a! home. Fascinating
hobiby or business. Fres brochure. Call BOI26-3221 or wrile
Litetime Carsar Schoola, Dapd: PMOR244, 101 Harrison Sireet,
Archbabd, Pa 184008

MAGIC TRICKS, JOKES,
VENTRLOGLEEM

“COMEDY MAGIC TEXTBOOK." 248 pages, hardback.
Sond §25.00 plus §2.00 shipping to: Magie, 1112 Judson,
Judsonia, AR 72081,

PROFESSIONAL Magic! Huge Catalog, aver 1,000 Tricks
& Books. $4.50, Hank Lea's Magic Factory, Depl PM4, 125
Lincoin Street, Boston, Massachusatts 02111

LEARN to ri-ipholster] with videos, Tomlen, P.O. Box
83M, Mayo, MO 21106, (410) 9564225,

Warran, M| 48000 Catalogs 313-755-6050—800-325-1832

ACCORDION Top Brands, Cordovox. Buy dirsct Treman-
dous Discounts. Trades sccepled Free brochurm PM,
Accordion-0-Rama Inc. 30T Tth Ava., New York, NY 10001
Phone 212-875-9089

SECRET REVEALED. Piay Piana in & minules/day. FREE
Aasport (BOD) 025-E373 "
SELF IMPROVEMENT

HNEED HELP Figunng the Cosi of your Advertisement 7
Eulmnﬂmu-uu-mmmm
we'll FAX Back with a Pricet Quota.




EDUCATION & INSTRUCTIONS

BUYING A Housa? Know What To Look For On Youwr
Bigpest investmant Sand §12.55 TO: B.G. Enterprises, P.O.
Box 811, Lake Viika, L S0048

LEARN AUTO MECHAMNICS-Serdcing And Trouble-
shooting. Home Study. Craftsman Tools Included. P.C.DI.
Atlanta. Georgia. Free Career Literatune. B00-362-TOTD Dept.
ZE12T.

FREE VIDED External BABE, MSMBA, PhVLAW. As-
credited, financial aid, (BO0) 868-3542 Le Salle University,
Dept #617, Shidell, LA TOA50-2000

PARALEGAL GRADED CURRICULUM.
oo stucly. Affordable. 100 years exparience. Free catalog
BO0-826-8228. BLACKSTONE SCHOOL OF LAW, P.O. Box

871445, Dapl. PM, Dalias, TX 75267

UMIVERSITY DEGREES. Bachelor's,
Doctorates. Accredited, inexpensive, fasl. Credit
. Froa sixieon page booklet, Dr. John Baar

[EEELENE
far life
{B00) BA5-H535.

LOCKSMITHING, Universal School of Master, Cormespon-
dance and Shop Training. Box 214552PW, Sacramenbs, CA
sa

INVESTIGATION CAREER. Quick homa siudy, Bacoms &
professional (BO0) 272-6680

BECOME A HOME INSPECTOR. Start Your Own Bausi-
ness Approved Home Siudy. Free Career Literabune.
P.C.OL, Atianta, Georgla. BOO-362-7070 Dept. PEV1ET.

HAVING DIFFICULTY UMDERSTANDING TRAMSIS-
TORST We have the answar. Our NEW simplitied 8 page text
“TRANSISTORS TODAY™ swoids the confusing “hobgs™
and “majority carier” conospts. Practical projects de-
scribad. §4.70. THERMADYMNE INC., Box 6167 (DepL 4),
Arington, VA (T03) Ba6-5328

LEARN VCR REPAIR. Home Study, High-Profit Reapirs
Without Major Tools. P.C.D.L, Atlanta, Georgia. Free Carsar
Literature. B00-362-TO70 Dept. VE12T.

HELP APPLIANCES LAST LONGER. $3.00 to: G. Judy,
P.0. Box 217, Chestertand, Ohko 44026-0217.

FULLY APPROVED UNIVERSITY DEGREES! Economi-
cal home study for Bachalor's, Masiar's, Doctorate, FULLY
APPROVED by Califomnia State Supsrinfandant of Public
Instruction. Prestigious faculty counsels for indepandent
sbudy and iife exporignop credits. Free information: Richard
Crews, M.D. [Harvard). President, Colwmbia Pacifiic
University, Dept 2E84, 1415 Third Si., San Ratesl, CA S46801;
BOOVSS2-5532 or 4154581650,

WANT A FREE COLLEGE EDUCATIONT

FOR SCHOLARSHIP KIT, send $500 monay order to:
Capital Enterprises. Scholarship Dept -2, P.0. Box 31247,
Washingtar, D.C, 20020.

TERMPAPER assistance. 18,278 papers available! 306~
pape catalog—rush 52 .00. Ressarch, 11322 idaho, #206MIK,
Log Angeles 80025, Tollfree Hotline: B00=351-0222 (or 310-
ATT R,

LEARN CLOCK REPAIR — Big Cash Incoma, Free cata-
log. Schoal of Clock Repalr, 6313 Coma About Way, Room
M, Awendaw, 5C 28426, Fine 'Watches Restored. 803-628-
3489,

TOBEY: Deul B; John 5; John 2. 1708 Fredricksburg Ava.,
Lekelsnd, FL 33803

S320.84 Weelkly, Asssmbling Our Products At Home, Todl
Free 1-4{B00) 333-3094

NITEWRITER Pan, Writes, Lights in dark, Frea Informa-
tion and catalog, The Ranch, HC10, Box 700, Lakerview, O,
arex

COFFEE MAKER FOR THE AUTD. §18.85. Empire, Bax
E200G8PM, Dorwville, GA 30562

3-DVIDEQ Naw reloass Goddilocks mnd the Thres Boars in

spactacular 3-D. §12.85 special glasses included. RB
Eniarprisss, 2700 Mildred, Ortars, CA 81761

VENTURE CAMTAL sources available for stanm-up or
axpansion. (218) 47T1-5751

SEARCH of US Patents and Technical Publications by
Registered Probessional Enginesr, Prompt, Configential
1-800-G95EARH.

FREE ADVICE from regasiersd patent professsonalisse-
censful inventor. Call DaVingl Design 713-548-1DEA 1 o
5PM CET).

ACCUSEARCH Specializes in Tharough, Prompl, Inex-
pensive Patent Soarches. 1-B00-699-5480.

E

MOTIVATE INVESTORS with |nexpensive i
snimations of your invention on VHE. (T14) 588-D848.

PATENT OFFICE—TOLL FREE FROM U.5. AMD CANADA
Phors B00-367-TTT4; FAX BO0-3ET-TT04 or wrile: MICHAEL L
KROLL Fagistered Paisri Atiomey, LS., Polanl megstmbion
@20, TEE; 171 Stitwel Lare, Syocaset, New York 11701, Outmce
LIBA [518) - 367-TTTT - FAX: (516) - GO2-27EY.

PATENT AND DEVELOP Your Inwention. Regisierad Pal-

Richard L. Miller, 12 Parksige Drive, Sulte-M, DI:Hﬂu.N\"
VITAE-48TS. (518) 450-4343

INVENTORSE1 Can you patant and profit fnom youwr dea?
Call AMERICAN INVENTORS CORP. for fres information
Barving Imamnions since 1975, 1-800-188-5658,

PATENT IT ECONOMICALLY! Free delmils. Licensed
sincn 1958 Aaner Assacisies, 2008 Fondulse, Richmond, WA
1228

INVENTIONS DEVELOPED & MARKETED. Licensad Pro-
fassional Patarl Enginser. LS. Patant Office Formar Exam-
iner. Manutacturers Representative. Paimart, Sulte TO2ZPM,
Wookworth Bldg., Mew York, NY 10273,

INPEX-Amarica’s largest imventionnew product show!
Ower 500 exhibits axpecied from mare than 20 couniries
Mew product leensing/sakes opportunites) May 20-22 1594
1-800-422-0871.

FREE Information Packet! Professional Palenting mnd
Marketing Sarvicas. New producl idaas wilh prototype of
schamatics preferred, but not megquired. Concapt Methwari:
(SO0} BIS-224E8 Extongion 157

HONGKONG tactory nesds several new producs for thair
owarsan buyers, Send product ideas for royalty evaluation.
Can produce exclusively. HongKong Plastic Metal Products

COUNTRY REAL ESTATE CATALOG—United National's
NEW calslog lealures over 200 pages of the best couniry
real estale bargains across Amenical Wilderness lands &
rotroats, farms, manches, hisiorks homes, watarfront proper
ties & more. Send $4.95 to: UNITED WATIOMAL REAL
ESTATE, 4700-PM Belleview, Kansas City, MO 84112, Or call
1-800-550- 1020, VisaMC accapind.

GOVERNMENT HOMES trom 51 [U repair). Delinguent tax
property, Repossessions. Your anea (1) BOS-G82-8000 Ext,
GH-20024 for curment repo list,

PATENTS to LICENSING Formar Director Markating Na-
tion's Largest Paten Law Firm FREE INFO 24 HRS, 202-606-
4772

SUCCESSFUL Inventors Have Writtan How To Books
Fres Info. Karmin, 21 Pamsons, Hempsiaad, NY 115504712

FREE INVENTION PACKAGE Davison & Associates oflam
customized Dewelopment, Palenting. and Licenaing. Provan
Fiesults: 1-800-677-6382.

AEGISTERED PATENT ATTORMEY. DA Mattestrings.
Free information, 1-800-068-T577.

SEND IDEAS TO STRANGERS!

HIGH SCHOOL AT HOME, N0 CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST. 1857, CALL 1-
800-228-5500 OR WRITE AMERICAN SCHOOL, DEPT.
#345, 850 E. 58TH ST., CHICAGO, IL S0837

INVENTORS Don't Be Fooled - Call Our inventors Club
1-H00-458-1781.

BORSARI & ASSOCIATES provides PROFESIOMAL pat-
ent ssarches & applecations. Hﬂﬂlﬂﬂlﬂmﬂm Aoy
CONFIDENTIALITY and

guarsnises
Lmunupmmm Cﬂmmfwh‘

AVIATION JOBS! Pilots, Mechanics and Technicians. The
nation's premisr monthly publication. Caill: B00-TB5-5188.

SECRETS Cetiing a Job (i 50 days or lesa). Only £30.05
SH Money-back Guarantes Address & information 1-800-
BS56-J0BS

FREE LIST, OVERSEAS Stateside Jobs ZINCPO, Box
585, Dearbomn, Wi 48120

TOP Payl Program Guarantesd| Assemble sasy prodiscts
a1 home. 1-800-377-6000, Ext. 7030

EASY Work! Excailent M!mm.uumu
Toll Frea 1-800-467-5566 Ext. 5038,

Ir i packet

FREE haip for inventons! No charge lor protection forma
and information kit. Affiliatsd Invenbors Foundation. 1-800-
525-5686.

INVENT SOMETHING?T EB inc. links unconnected indi-
vidumls with decision-makers Free brochurs supplied.
1-00-547-TAAE.

INVENTORS' DIGEST. Amarnica’s Only Inventors’ Maga-
ring $22yoar. Satisfaction Guaranised. 1-800-8358-8A08.
PATENTIala INCORPORATED: SEARCHES, PATENTS,

DEVELOPS AND LICENSES INVENTIONMS FOR A PER-
CENTAGE. BOOV2E1-T46T.

AVOID HOME EMPLOYMENT SCAME. Save 55, Exam-
plesDatails. §10.00 To: HRM Sarvices, 55 Melroas Crescent,
Sharwood Park, Alberta, Canada TBA 3¥1.

INVENTORS: Bast FREE seil-halp On patents, Product
Developmant, Marketing, ldeas, CALL 1-800-G55-BAAR
(Extgngion BIZ).

CALIFORMIA Land, 550 Down S50 Monthly. PM, Box
35291, Los Anpeles, BO035

SAVE THOUSANDS Buying A Lot Or Planning Your
Draam-home? Be Own Agent Or Ganeral Contractor. Fres
Details. George The Bullder, 1254-A State Avenue #5319,

Maryavilla, WA BAZT0,

FORECLOSED Govermmani Homes And Proparties! HUD,
VA, ATC, Etc. Listings For Your Ama. Financing Availabla.
Call Toll Froa! 1 (800) 436-888T Ext. R-2071

GOVERNMENT LANDS

GOVERNMENT Land now awallable for claém, Up to 180

acrea/persan. Frea reconded messape: (TOT) #448-1887.
(4R

BUY IT WHOLESALE

BELTS, Buckles, Hal Tacs, Jewslry, More. Complets Ene
fast sellers. Big Profits. Complate dealsr sat wp. Color
catalog §1.00. Anchor, Box 3558-PMA, North Providence, R
aen

7,148 Products, Direct.. . TAIWAN, PHILIPPINES,
HKOMG! Samples. .. Small Lote Ecko-Dd, Shalimar, FL
A2ETS-0THD

BUY CARPET and cusiom rugs direct. Savings to 80N
Wa quote most major brands. Residential, commercial.
Direct shipping, no minkmums. Complate waranty, cash,
charge. Free guoles, samples, brochure 1-800-235-1079,
out, 405. Johnson's Carpets, Dallon, GA.

TYPE for printing end stamps. Catalog §2.00 daductibla.
Ouaker City Type, ALD. 3, Box 134, Honeybrook, PA 19344

PRINTING Presses. Type Supplies. Lst §1.00. Tumbaugh
Suppiy. Mechankcaburg, PA 17055

BURIED TREASURE - Senafthve equipmant allows iacat-
ing fram distance. Brochuse free. Simmaons, Box 10057T-MA,
Wilmingian, NC 28405
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FREE information Starier & Alemator Rebullding. Box
422, Beymour, TH IT8ES

FIND POCKETKMIVES FOR ME. Miliions of pocketicnives
sold to the public ane now collactors ilems worth hundreds
of dollars eplece. Send $5.00 for, “Buying Pocketknives at
Yard Sakes and Flea Markets™ snd st of guaraniesd top
pricas | PAY FOR KNIVES. Knives, Bax 5858, Bound Brook,
e Jarsay 08805

IMPORT-EXPOAT ocpportunity, profitable world-wida,
mail grder business from homs, without capltal. We ship
plan for no risk sxamination. Expanence unnacassany. Fres
Report. Mellinger, Dopt. C2T08, Woodland Hills, Califormia
91367

ﬂ,m’: WEEKLY MAILING LETTERS. GUARANTEED! I MAKE §7,150. Monthly Crafting Unigue Clocks A1 Homa,
mee postage’supplies, Froe deialis. Genists, Box 040215 | |'N Teach You How, Box 7043, Holtman Estates, IL 60165
PM Broolkdyn, NY 11204 Conll 708-310-0078:)

RECORD VIDEOTAPES .. At Homa S5,000 Monthiy
Possible. No Pomograghy. Frea Datails. Write: CMS Video
Garnﬂ'rybipl.'lr 210 Lomna Squars - #1863, Birmingham,

Hmm‘l‘ﬂwrmﬂmw“pm
Dertails. Automel. 507 Oak Drive, Friendswood, TX 77548

VINYL'S where the money il Prolessionally repair,
recolor fumiture. Quick, sasy, Two 520 jobs & day eamns
you §1.000 a month. Homes, cam. offices, restsurents
Start aaming in a fow days. Detalls frea. VIP, 2007 Mon-
trose, Chicago B0E18.

mmmwm
Box J0307, wwnm

§1,000 WEEKLY mmmm Fres Details,
Box 534, Wichita Falls, TX 76307

FREE INFORMATION! Allow the governmant to finance
your small business. Loans/Grants To $687.000. Call 24
hours, frea recorded messags. (313)-825-6700, Depl. 1281,

S35 DAILY "CHROME PLATING™ Auto Parts. Motorey-

LET The Govemmeni Financea your small businesa
Grants/loans to $500,000. Fres reconded message: TOT-449-
BE0D, [KI3)

BiG PROFTTE! REPAIRING WINDSHIELDS and plate
glass. $70,000 yeary. Call 1-800-441-4527 for FREE details.
Glass Technology, Inc., Dept 4P, 434 Turrer Dr., Durango.
CO 813m

$32.00 From Squars Fool Plywood (Huge Demand)
$1.00 (Refundable), Woodwin-PM, POS 850, Bridgawatsr,
Mass, 02324-0858

HEOM, COURSE WITH FREE VIDEOQ! NEOMICS, BOX
4410, ARLINGTON, VIRGINIA 22304

JOIN HOME-WORMER'S ASSOCIATION — Get “Guaran-
tood Legitimate™ home-smploymant offers! (Many Choicesl)
Wite: Association - Ph4S4, Alaxandriz Bay, Mew York
138070250

SIGN PAINTING | Huge Profits, Inexpansne, Simple! Free
Informiation . Signmakera, Highlands POB 51025, Edmondon,
AB. Cansda TEW-505

3353 for 175 Household Fems: What, How, 100 buyers:
Guarsnised, Lagitimate, 35 50 Sunsatview,
Bax 353, Morthiord, Ct. 08472

COMSULTANTS, Writers, Accountants Mesded! Adviss
small businesses. Fres Information. 1-800-779-6083,

MAKE MONMEY Talong Pictures. Camers Ventures, Box
T, Lamar, CO 810520771,

$£320,000 Yearly Salling books by mail Recrulting busi-
neas asaociales. TRCF, Box 4113, Torrance, CA 90510

PLAMGC Tuning quickly laamed with home study courses.
Diplorma granted. American Tuning School, 17050 Teifer
Driew, Margan Hill, Calif. 85037,

START A-Million Dodlar mall order business. We drop-ship
Z855 best salling products. Loweal balow wholasaks prices,
Immadiate delivery. Spectacular home business apportuni-
ty. Fred Book SMC, 54001 De Solo Avanus. Dept 20-64,
Chatsworth, CA §1311-4091. (B00) 345-45MC

BUNKBEDS, make &1 home in spare lime. claar $200day
sasy. Bunks, 5525 Hansen, Dept PO, Minnaagpodia, MM 55438
$25.00 | POUND PAID For Aluminum Scrap? (YES

Frea Reporil) Wrile: Ameciscrap - P44, Alaxandria Bay,
Mew York 13807-0437

PLASTERCRAFT . . . Profitable Home Business 3000
Molds Avaitable, Details, Lynmette, E251C Mentpark, Mantor,
Ohio 44060

$40,000 ON 14 ACRE! New Hydroponics - irexpenaie,
practicall Fres information. Aobin's, Box B31604,
Franklin, TH 70681804

$300.00 PER DAY for MAILING LETTERS! Details £1.00

[Godler bl MoneymakersS, Box 37308, Palm Baach Oar
dana, FL 33420

WHOLESALE BARGAINS. Frosbios, Giveaways by mail,
Wirile: Whalssaks, Bax 51488-A, Ontaria, CA 01781,

MAKE homamads * WWLIMH Deopklete. Mina
hirve sarmed $438 097 Money nevar stops. Free informaticn.
Bookiets, 507) Oak Dvve, Friandewood, TX 77548

HYDRAULIC JACK REPAIR MANUAL CATALDG
BOX 4187,

LEARN Sewing Machine Rspaining Men, Woman
Lucrative Profits. Gresslin Correspondence School, Box
E104, Spancer, kowa 51301,

HEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
m!!gﬂﬁf. Free information. Growbir, Bow 308-b4, Serminary,

Je4T8

MAILORDER Books. 1,000% Profit. Selecics, Box 1140,
Claarwater, FL 34617

500.00 FROM ONE BACK CEMENT! FREE Picturs
Proof. BRINCO, Box £01092-M, Hespena, CA 92340

$1,0008 POSSIBLE, FREE. Stampsd envelope:
Progreas, Box 53248-FM, Los Angeles, CA BODE.

NEWI 2000% PROFITS - in Moldmaking/Casting, Froe
information. Castcrafier. Box 16588(M4L Memphis, T
3186-0586

RECYCLE METALS. NO, NOT BEER CANS| Easy 3458
wookly! Froe information. Recycler, Box 681804, Frankiin,
™ !?Elljm =

$2.000 DAILY From Your Telephons Answaring Maching!
I'm made ower 51.000000 using minel (303) 674-2214.
Racorded Deladls

BiG MONEY REPAIRING AUTO WINDSHIELDS. Suppiies
#nd information. Grubba Glass Patch, P.O. Box 243,
Monticello, AR 71855, 1-800-243-2213

GET RICH! Sécral law smiashes debis—brings Cash,
Cradit!! Details §1.00 (dollar bifl). WealthkitB, Box 32398,
PBG, FL 33420

#1 MONEY Maker Spane Timal No selling! No imventory!
Publicly documanted seven weok 515918 incoma! Free
audic cassatte and Report reveal everything. Feal Monoy,
333-PME SW 5th Street, Grants Pass, OR 57528

BiG MOMEY] Make $1,000 a day servicing Pfagpoles.
Unigue devics replaces costly lift equipment You maks all
i profil! Girearl full'pan-time business. §70 lor information
kit! Fingpolas, Box 64, Longlaks, M SBT43

MOVICE can stant wholesale lood distributing company
on shoosiring. Free information, FAY Enlerprises, Box 1081,
Amarican Fork, Litah 84003

NEW| HUGE PROFTTS! EASY! COMPLETE HOME
PACKAGE! MLPM, Box T84-PM1, Manchester, CT 8045
0704,

BIG MONEY FIXING UGLY HOUSES Small Investment
Largs Profits Parttime Or Naw Carear. Work Al Homa, No
Layolfs. Fixer Jay, Box 451TTSPM2, Radding, CA 06045

ART MARKETING, Very profitable, Fun, Small, Detalls:
Paimer, 5802 5. Blackstons, Chicago, G067

MAKE Money. Distribute Amazing Invention! Kalo, Degd.
PA-4, P.O. Box 28572 Seatile, WA 95118

GET RICH IN RETAILING. Secrets They Don't Teach In
Clasarooms. Send $10.00 To: JAL Resources, Rstailing
Sacrels PA, P.O. Box TO0M8E. Plymouth, MI 481 70-0948.

CLOCK REPAIR-Fantastic home business opporunlly,
Froe information, Clock-Waorks Press (BO0) 2T8-0701

MAILORDER BODKE, Excefant profits. Mascor-PM, Box
B308, Siiver Spring, MD 20807,

VENDING MACHIME SECRETS REVEALED. Gat all iha
facts. FREE nowsletier, B00-221-6066

TREMENDOUS PROFITS from your knowledgel
can sell “How-To™ Information from homa. Free datails. BK
Publicationa, B045 Antoine, #2230, Houston, TX TT068

START Your Own Home-Based Paint Contracting Busl-
ness.  $8,000'Month  Possible. Fres information. GG
Emerprisa, P.O. Box 128053, Banbrook. TX T8126

EXPLOSIVE 9004 OPPORTUNITY! §15,00.00 MONTHLY
EARNING POTENTIAL. Mo investments. Details: BCD, Box
B205E2-M. Vicksburg, M5 35182

MOMEY!! Tum An Enjoysble Hoboy ino A Profitable
Business. Datails §1.00. Dandy Enterprisss, P.O. Bax 1947,
Biowing Rock, NG 28605

FREE ADVERTISING! Fevaaling new report shows how

you can reach 14,000,000 sager, reponsive buyem. Write:
LimkowS, Drawer 518, Jasper, AR 72841

OPPORTUNITY FOR WEALTH, Write: infoserve-M, PO,
Box 151832, Asfington, T 78015,

BE YOUR OWN BOSS. REPAIR CRACWED WIND-
:mmn WMWHMﬂMMF
Equipment. FREE. g‘: mﬂ-ﬂn

$100,000.00 POTENTIAL BRONZING BABY SHOES AT
HOME FREE BROCHURE 1-813-855-0045

EASY MONEY! The book thal can make you rich. Dealars
Wanied Make 400% profit Fres Details Grealer Love
Publishes, POB B221, Kentwood, M 46518

TRAVEL Agency Start Your Own, 53870 No ARC Baond,
Informathon. BOD-G26-5600, 24 hours. Limited Computer

MAILORDER Opportunity, Star profitable home business
wilhoul axparancs of capital inlarmation free. Mail Ordar
Associates, Depl 423, Montvale, M 07845

GET PAID £288 20 Foll aking sasy srapshots! Photopo,
éanliarw“ #235M, Torrance, CA 90501, 310-548-0907

xl.

BUY WHOLESALE! U.5.A, Orianl. Write: Key-Ways, Box
BEAS4-PUES, Poriland, OR 97208

HOMEWORKERS DESPERATELY MEEDED. Fras Details
Send SASE Ormega Markating, P.O. Box 548 Harrah, OK

HAVE A Video Camara? Make A Bundie As & Legsl Video
Spociafist. Free Info: 312F Buena Vista, Sanis Crur, CA
B50E2

SRECYCLE For Profitd Start a Recycling Program in your
naighborhood. Clubs. Churches, Organizations, or individ-
uals. Find out how. Send $5.95 10: Recycke For Profit, P.O.
Box 111, Hudson FaBs, New York 12835

SCOVER Money Making Reports. Kalix, Dept. PM-d,
P.O. Box 28572, Gosttie, WA 58118

I-l-T-‘l' - .m'nnmﬂm- T gt
‘out Adverisamant Achisve The Same EHegy!

Bcreaning Process. Same Price Appliss To Al |
mutits. No Mather What Size, Small Or Lamge For
mmmm
'IM

HOMEWORKERS DESPERATELY NEEDEDN But don't
get caught in the homework frawd trap! Hundreds of
lagitimate companies want o employ you now! Fres mport|
Long SASE To: Consumar Matwork, Dept. P2, Box 8128, 51,
Paul, MN 55108

PRIVATE INVESTIGATION TRAINING] BIG INCOMEI
OWN BOSS! FREE INFORMATION. PROBE, BOX (PM)
2133, BEVEALY HILLS, CALIFORNIA 90213-213%

FREE BLUEPRINT, Design Your Cabin. Ministure Logs.
Sampla $1.00. Lakeview Log Models, 1583 Lewrel Waeat

FANTASTIC Bumness! Fres Information. Send Stamp
‘Wholssals, Dapt PM, 811 Willow. Kodisk, AK 99815

47,000 +++ Ymarly, Writing/Salling informational Book-
lets. Free information. EM. Finencial, Box 476, Brighion
Dinkars, Canida KOK-1H0,

START Your Own $100,000 Moneymaking Plan! $1.00
Hillcrest, POB 74088, Vancouver, B.C. Canada V5V S5C&

RECYCLE! (AMATING PROFITS MADE) Recanditioning
Automobile Batieries! (Free) Information] Battary Outhst,
Box IM0PM, Hickary, N.C. 28600-3300,
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EARMN Al Home Painting Signs, 53.00 for Gomplaie Book-
\ot. Toney's, AL #1, Box 555, Shady Point, OK 74858

“FREE MOMEYMAKING SECRETE.” DHSABLED MAMN
EARNS §7,500 WEEKLY! GAIN, 28 KAMED, MASTIC, N.Y,
11850

CRAPS — THE PRO METHOD Guarantesd. Fres Info,
AVA, PO, 742434, Dallas, TX 75374

WIN 5200+ HOUR GUARANTEED Secrsl ROULETTE
method revealed| Graham, 2127-E Jeanmarie, Pecris,
Califormia B25T1

BAVE $2000. install your ewn vinyd ssding and windows, or
stari business. Small investment. Send £20.00 to: Exteriors,
Box 581, N. Wilkesboro, NG 28658,

MAKE A 1000% PROFTT Seiing information By Mail,
CTOS, 4583 Tilbury Coun, Santa Maria, CA 50455

CRAAPS. Win money consistently. GUARANTEED!
Lessnau, 178 Ridgefield, Winchester, TH 37358

THE WORLD HAS NEVER RECEIVED
ANY Haat From The Sun| FREE information SASE. Alpha-2,
1806 South Espina, Las Cruces, NM BS00N
900 NUMBERS, MAILORDER - |nsider Sacrets Reveated.
:ﬁmwmmm.pﬂ&um.m.

AMATING ng Information Now Availabée. §15.
Hotyoke international, Box 191781, Roxbury, MA 02119

{Cormtinued on naxt pags)



MONEYMANING OPPORTUMNTES
M
$10 — 550,000 Within A 3 1o 8 Month Poriod, Mail 58.00 to:

Corporate Ent., 1728 East Commercial Blvd, Suite 265, Fi.
Loyderdabe, FL. X104

HOW TO DISCOVER MOMEY-SECRETS Used By Seif-
Mada Milicnaires. Fres Datails. Box 050165-PM, Staten
Istsnd, NY 103050004

£21,000,000.00 / SIX MONTHS! Malling Infollos. $148.35/
[20) 20¢ Stamps’ LSASE: POB 371, Westfisld, Ma 01085
4370

$80,000 From One Acre! GROW GINSEMNG. Les's, Box
BE2TE-PL, Mew Augusta, indiana S5268

IMMEDIATE CASH LOANS TO §25,000,00. Ary Purpose
Absolutely No Collatoral Required BAD CREDIT OK 24 Hour
Rush Processing. 1-(800) 481-3727. Dept. P-4,

FAST CASH! Visa, Mastercards. Lowest intoresi. Every-

one Accepind. Guaranteed! Cuetzal Co., Box 537, Walla
Walla, Wi o082

WHOLESALE Contact Lenses. All Brands. Example: Dis-
T.00. Bausch & Lomb Softlens-$11.00. 1-800-

21-3511,

CHIARS, Tobacco, Pipes, Chew. Free Caislog. Erie
Tobaces Co., 1828 Euclid, Cleveland, Ohlo 44115

COLLEGE DEGREES, High Sehool Diplomas. Authentic
Ipaking. Frea . Dapt. PM-150, Mational Cerificate.
128 13th 51, Brogklyn, NY 11215, (T18) TES-8803 (24Hours)
FAX 718-965-3400

COMDOM CLIPS Put Protection Where You Want It, Fos
Whih You Need H. C. Senvices, 4815 West Braker, Sulte 502-
350M, Austin, TX TETSS

MAILORDER MiEionalre Reveats Moneymaking Secrets.
Free, auciting cassatia. Mal Powers, 12015 Sharman Road,
Ho. Hollywood, Califomnia 51805

AMNMALS, BIRDS

AT POPULAR MECHANICS WE LIKE TO MAKE [T EASY
FOR YOU., YOU CAN CALL OR FAY [N YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDNT CARD TO
CHARGE [T TO. ASK FOR DOROTHY NOLAN. (212) 645
HET. FAX {212) 588-5582,

BIRD Problem? Homae, Garden, Fruit Trees, Droppings.
Wand Birds? $4.00 LEASE. PR-M Inforsource, 4047 Lelah,
Millingtan, TH 29081

HOW to preweni hair loss! Mewly revealed informative
repeorl Send $4.95 to: 5. Newsome Group, 3748 Keysions
Ave., Suite 100, Los Angeles, CA S0004

FREE! REMAILERS LIST. AGENTS NEEDED. PS, Box
20058, San Antonio, TX TE228

QUIT SMOKING, Guaranieed Easy Way. Send §7/SASE.
QFG, Box 544, Friday Harbor, WA 58250

UMLIMITED LIGHTS! From ihe Parmanant
Match. Sand $3.50 to: Philip Steflens. 357 East T4th Streat,
Haw York, NY 10021

SOENCE & CHEMISTRY
“EXPERIMENTER"  LABORATORY CHEMICALS

GLASSWARE, Catalogus 3200 Established 1853

HAGEMOW LABORATORIES, 1302 Washington,
WEISCOMSIN 54220
TELEPHOME & SERVICE

BULLI You Can Have Two Callular Phones On One
Mumber — Mow You Can — Call CELLULAR EXTENTIONS
AT 208-371-T8TT — Soma Raestrictions Apply

CONFIDENTIAL Address.  Forwarding ‘Wordwide
‘olcamail, Mailposs, 2421 M Pratt, Chicago, B0B4S. [312) T64-
0100 (B00) 890-3104.

INFORMATION. On anything. Ferguson Ressarch
Spaciallsta, 80-15 Woodaide, Woodside, New York 11377,

HARPIECES Save § Wite Parry King, 2730 Octavia 51,
San Francisco, GA 84123

EYEGLASS LENSES SAVED FROM SCRATCHES Infor-
mation Plans $10.00, Lane Service, P.O. Box 187, Livermare,
CA G4550-187

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash income opporiunities.
Sacret loans. New idantity. Eden, Box B410-PC, Fountain
Valley, CA 52758, 1-800-330-8484

STAR TREK Fans Wentad For Club! National, Box 32215,
Dusbrodt. Wi 4E232.

REPLICA Swisa Waiches 1BKT Geoldplaied! Lowsst
Prices! 2¥ Warmantyl (404) 6E2-0608,

PROFESSIONAL WRESTLER Paul Vallentina's Exarcise
And Weight Lifting Coursa S5end $20. to: Jeromas Eni. P.O.
Box 57, Northampton, PA, 18067

FREE BOOKLET! Pay 5% Of Any Bilis Call 203-231-Z317

AMATING Home Remedy. Get Rid Of Scars, Stetch
Marks, Dry Bkin and More, Send $4. SASE. Boa 158281,
HNastville, TH 37215

AMATING VIDED. INSIDERS SECRETS KEEPING
WEIGHT OFF. Guaranteed. Free Facts. 3635 East Broadway,
Suite 133, Long Beach, Calif 30803 Hotine (310) 984-8415

FRAMEABLE 11%17 Poster Made. Send Pholo! §3.88
Pus £3.00 5. List Nebtwork, Box 0220364, Greal Meck. NY
11021

HERBS - Yohimbina Pau d'Acro Others Cataleg $1.00
(Rafundable). “One siop center.” Jude Herbs, Box SEIPM,
Huntington Station, NY 11748

HEALTH, NUTRITION,. VITAMINS

B e e ]

SPARE TIRE7 Deflate It now! Still Eat, Eat, Est| Send
$5.00SASE To: Be Lean #4MK, Box 2656, Misslon Viejo, CA
H2600,

RELAX While You Lose Weight Waight Loss Tape By
Cartified Hypnotherapis!, FREE Details. Bloom Enterprisea,
B4, P.O. Box 1244, Ansonia Station, Mew York, NY 10023,

RECPES, COONING, ETC.

FREE PH.D. DEGREES! MINISTERIAL LICENSE DIPLO-
MAS! PULC, Box 276205-M, Sacramanto, CA 95827

MAGNET CHARGER For information Write: Whitaker,
2102 Ken Cl. ML Dora, Fla. 32757

TEMDER TASTY COUNTRY RIBS £3.00. Fuller's, Bax 216,
Shiocton, W1 170D

MEATBALLS Worid Class. Big Hit At Parties §4. JW. 18
Euclid, Manasquan, M 08736

GOURMET Hot Fudge Ssuce SASE £2.00. PMW, F.0. Bax
674, Steriing Hghts, M1, 48311

OF INTEREST TO MEN

UNUSUAL TELEPHONES — Fish, Motorcycles, Cam
Gaodf, Call Now! B00-301-8182

INCREASE SEXUAL PEFORMANCE Doctor's Recom-
mended Program. AN Matural Methods. Full Detasdls $5.00
Money Order. J. Johnigk. PO, Box 4214, Bantonville, 1L
E1BOT,

GOLD, Sitver, Platinum. Ahodium, Tantalum. Samples
Evaluated. Freo. O Assaying Service. Call Wholesale
Tarminal Toll Frea: 1-800-832-1010

BUYING Tungsten Carbide. Moly. Tantadum, Gold, Sibver,
Platinurm 1-800-321-5514,

GOVERMMENT SEITED Cars, Trucks. Boats, Computers,
Televisions. Surplus Bargaing Galom| Your Arsa, 1-800-801-
2212 Ex.SPTO30

DAUG RAID SEIFURES: Buy Din Cheap! Cars, houses.
boats, computers. Seizures, Boo 51488-A Ontario, CAB1TEY

UPDATED List LISA Gowwrmment Auctions Your Ama

$3.00 S5ASE. Danny Tassin, P.O. Box 341, Channelview, TX
77530

LOANS BY MAL

GET FREE CASHI Private grants. Foundation givedaways.
Loans. Miions avallable. Sources, Box 5528-A, Diamond
Bar, CA 81765

50 MONEY SAVING TIPS §2 +LEASE Order Today.
Campbofl industries, Box 802, East Drangs, M 07018

VISAMASTERCARD. B.5% Interest Rates! Call: 14800
T45-8310 Ext. 652

NEW Valid Credit File Guar. Fres Infio: Call 213-368-8114,

HAVE & greai idea but nesd money? FSG, Box 541424,
Grand Prairia, TX 75054-1428, 14214)-264-3058

NEED-A-Loan S500-5100,000,00 Bad Credil Mo Problem
1-800-441-3012

SIGHATURE Loans Must Hava Checking Account &
Steady Job. 1-B00-445-0680

BORROW $100-100,000 Fastl Conflidential! Glandale,
Bax 26079, Plano, TX 75026 - 1-800-444-8500

SAVE Hundreds on Auto insurance. Rating secrats ro-
vanled. 8580 & §2 S&H o Insurance-A, P.O. Bax 111,
Bawling Grean, MO 53334,

CASH PAID for U5 Morigagoes-Privately Hald Detsdls
£1.00: WDC, 1008 Westwood #30, Crawlordsville, N 4T933-
1257

BORRCW $500-§40,0001 “Cvernight’ on Signature. Keap
indafinitaly! Action, Box 5408-A, Diamand Bar, CA 91765

FEDERAL LOAMS for small business now availabie,
1-BO0-777-6342 Tor free detmils.

USE Debt Colleciors Tricks Against Them| Send 2000
FAeed & Associates, P.O. Box 336, Cotath, TA 54631

FAMILY RECIPESI! E1.00 And LSASE. TC Enferprises.
P.0. Box 380, Fraderica. Delawsn 19848

MIDWESTS BEST CHILl — S300BASE, MBC, Box
360773, Claveland, Ohio 44138,

FAMILY FAVORITES - & Ensy Racipas SASE and $3.00 10:
M & W, Box 278, 4779 Transit Ad., Depew, N.Y. 14043

WINEMANKING, BEERMAKING, ETC.

LEARN Winemaking, Booklet Talls How, 55,00, J Back,
178 Kanwood Road, Cincinnati, Ohio 45243

BEERMAKERS-Winamakers Free Catalog. Fast Servics
Free Recipes. Cellar-M, Box 33525, Seafthe, WA 98133
B00-342-18T1

BEGINNERS SPECIAL. Free Calalog and GREAT
PRICES. Call U-BREW 1-800-845-4441, Morth Myrtia Baaeh,
SC 29582,

WINEMAKERS - Boermakers: Froe lllustratod Catalog Of
Supplies. Semplax, Bex 114768, Minnsapolis, Minnesata
55411

FREE BEERMAKING BOOK-Catalog. Finest Equipmant,
ingradiams. Fast Servcal 1-B00-852.0545

FREE. Homebrewer's catalog Brewery, 1300 Quincay,
Minneapolis, MN 55413, BO0-347-4042

FREE Calalog. Ssbastian Brewers, 7710 &1 Avenue, Vero
Beach, Florida 32067, 1-800-TRO-SUDS.

WINEMAKERS - BEERMAKERS Froa lllustrated Catakog -
Fasl Servica, Large Salsction - VISAMastercard - (B16) 254-
0242 - Kraus, Box TESO-L. indapandence, Missouri G4054

WINE - Complote Recipes, Apple, Blackbarry, Charry,
Paach, Raspbarry. les Lisi Postage Pakd $4.00 foc
Wine, POB 44215, Brookiyn, OH &4144.

VESAMC Regardiess Of Credit With Prool Of Employ-
mant Apply By Phone. Fasi Approval! 1-800-B58-4572

§100,000 Line Cradit Without investigaton! Private Swiss
Bank Account] Other Financial Benafits! Free Valuable
Roport! NACC-PM4, Box 5358, Tormance, CA G0503

BAD Cradit 77 Second Chance Available! Establish Mew
Cradit Fike! 1-817-420-8844.

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Homa irial, erms Al makes We'ne the
oldest, biggest, bast. Cusiom Insirumant specialists. Frea
Iinformation, 1-800-323-1212. Lioyds-PRC.

HEARING AIDS. All Makes And Modals. 50-T0% Off Fetall.
Custom Made. For More information Call HEARING SOLU-
TIONS 1-B00-TOB-432T

IMMEDIATE CASH LOANS! Borrow $1,000-575,000. Re-
pandiess of credit or iIncome-ha Collateral Required! SAME
DAY PROCESSING. Call Toll Free 1-{B00-452-6883

FREE Haaring Ald Catalog. All Models. Huge savings! No
salesman will call. Ahodes, Dept. 310, Brookport, IL 82910,
1-B00-868-3700,

mwmnr Functional Decorative WINERACK
e t1w3}+t1r3ﬂ-l] A. MacConnall, Yarmouth, Mova
lia BOW

BURGLAR ALARMS & HOME
PROTECTION

CARBON MONOXIDE; COLORLESS, ODORLESS, and
DEADLY. Complats line of Residential Detectors. Free info.
Fourth World, inc., Box TES, Somarset, PA 15501
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PREVIEW

COMING NEXT MONTH

America’s Top-Secret Spring Car Care

Doomsday Plane Our annual Car Care Guide shows you how to
Think the Cold War is over? What happens to  tune up your exterior, drivetrain and interior
America’s command structure if some Russian  for best appearance and performance—and

goes berserk and launches an attack with still-  save money in the process. Plus, there's a
present Russian nuclear missiles? Our cover story  roundup of the latest in new parts and acces-
looks at the sophisticated equipment inside sories for your car, van, sport/utility or truck.

this unigue aircraft that will keep the president

and top military leaders in contact with our Understanding Wood

armed forces in the event of the unspeakable.  Before you buy another piece of lumber, check
out our complete guide to lumber grading.

Running On Air

The new generation of sneakers uses an air Picture Discs

cushion like shock absorbers for your feet. Watch movies on your PC? Yesl Here comes

Here's how they work and fit. the incredible shrinking video disc. Now add
video to your CDs, plus catch up on the [atest

Flat-Out Flyers developments in CD-ROM for your PC.

There's new sizzle on the water with a hot

il 7 ) Editor's Note—Due to changes in production schedules, an
new class of boats—flat-bottom shallow-draft %2 iy ol b ks nﬁfgm”y slannad, We apologtes for

bass boats. We test the six best. any inconvenience this may couse.

POPULAR MECHANICS (1538 (012-4558) is published by The Hearsi Corporation, B8 Sth Avenoe, New Yeork, NY 10010, U.8.A. Bubseripthon prices: Unked States and Fu-lumunn.
]l}],&!-l. for urmjfl?r;m fur twn yesrs. Cansds and all other coumiries, sdd K100 for each year, Socond-class postage pald at Now York, NY, and additional malling oifiers. Conwbs Post [nieroational

Product (Candian Distribution) Sales Agreement o, 258170, CANADA GST NBR. R106215201 Send returns to Cansdian Direcs Madling Sve. 530 Maoreer Bt ‘Windsar, Ontaris
WA TCL, Registared s second-mutier st the Post (ffee ot Medes DUF Meden, Jume 30, 1850, © 1994 by The Hearst Corporation. AD rights reserved. Prinled in USA PFOSTMASTER: Bamd sdilress
chaniges ta Pogrilar Mechanies, P.O. Box 7170, Red Oak, 1A 515901

152 POPULAR MECHAMNICS = APRIL | 794



FORD F-SERIES. :
THE BEST NEVER REST,

Burcr FOrD Tou;;t?" L

Lt

Our new available Convertible Console  Ford continues to be a safety leader An available anti-theft system with
Seat flips from buckets to seat three. with a new standard driver’s airbag * remote keyless entry is an exclusive.
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© Philip Moms inc

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




