CAMEL FILTERS: 16 ma. "tac”, 1.0 mi). hlcating

WINSTON KING: 16 mg. "tar”, 1.2 ma. nicoting
SALEM KING: IT mg. “tar, 1.3 mg. nicoting
gv. per cigareite by FTC mathod

Here’s how to play

Il Get game tickets in special packs of
WINSTON, SALEM and EL ciga
rettes, or see Official Rules below for alter-
nate bonus game ticket offer.

B Each game ticket has four multiple
choice nvia questions about TV, music,
sports, movies and other fun sul':ieds.

B Answer questions by circling the lefter in
front of your answer.

| Umf&e fl?ds.:rcirciedleﬂers tos dulihe
“Payoff Word" answer. A “ e" is pro-
vided to help you (see Sample Gmne'ﬁcg:a].
M Every correctly answered game ficket is
worth ane ",::n::u'nl.z

B The goal is to submit an entry with as
many points as possible to win prizes (mini-
mum 10 points needed to enhar'i

M There are six monthly contests begin-
ning Apnl 1988. You can enter every
month. Or, you can save game tickets for
several months to submit a higher point
score entry. It's up to you.

BAMPLE GAME TICKET
B Dhale i@ b § S e
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Flala
B Ldmmpiune
L R W Lt PR e B e b M el Oies

:’::: v:l;ul.r;arrll. l_j Q I !.‘!f

= 10 e brasiy s g b |

OFFICIAL RULES
You may obtain official rules and two bonus
fickets by sending handprinted

requests with a stamped, self-addressed

envelope to Bonus Tickets, PO. Box 5699,

New Nﬁﬁorﬂ. CT 0677 4. Limit: one request
r envelope, person or household per day
A state residents need not include return

e). All requests must be received
B e 15, 1588 by

Millionaire Cash Quiz is void in VT, MD, KY,
AZ and where prohibited by law. Contest
ends September 30, 1988. All promotonal
costs paid by manufocturer. Contest open o
US. residents oge 21 and over.

*Projected tofal cash payout, based on con-
sumer nse fo minimum entry require-
ment as of May 20, 1988 os a percenfoge
of total gome tickets in distibution, extended
for durafion of contest.



Statistics say this year one
in every four homes will be burglarized.
Tonight, go out your front door and
look to your left.
Count down three houses.

It should take you only a littke  professionally installed systems.  safer athome centers, hard-
ovear an hour on a Saturday At a starting price that's much ware stores and locksmiths Or
maorning to install the Schiage maore reasonable, $198 Youcan i youd like more information,
Keepsater™ Alter all, t's wireless.  even add on an emergency dialer  we're at 1-800-B4-ALERT.
Soyou'll find a screwdriver's all A do-it-yoursell security
that’s needed to securely alarm  system has never been this &hlﬂgﬁ.
doors and windows. Yet Keep- good. Or this easy. One hour.
sater is so effective, experts Think about it. m

claim it's every bit as good as Look for the Schiage Keep- SECURITY S YS TEM

P ol e el Wigprsd-Farnel



VOLUME 165 NO. B

ALIGUST 1988

AUTOMOBILES

58 COVER STORY

e W e e b ¥
—PM lllustration by
Ed Valigurshky

B8 Pretty patio

68 The Shuttle reborn

POPULAR MECHANMNICS ® ALIGLAT 1988

26 Inside Detroit

Our Motor City man brings you the scoops.
28 Car Clinic

Got a car question? We've got the answer
32 Imports

From Aifas to Yugos, we track down the inside story.
53 American Posh

PM goes express touring with the LS. luxury cars.
61 Detroit Eye Spy 89

Our mole in Matown reveals a strong lineup of

new and revamped models coming out in the fall.
108 Chrysler LeBaron Owners Report

Quality of workmanship rates high with owners
HOME/SHOP
20 Oid House Restoration

Bob Vila drafts some new jdeas for some old treasures
83 Smooth Operators

Orbital palm sanders may look alike, but are different
88 Pretty Patio

Improve a plain concrete patio with wood add-ons.
117 The Better Home

® Choosing a water filter ® Fixing a problem drawver

& Homeowners' clinic ® Appliance clinic
MOTORCYCLES
46 Motorcycles

MNow there’s antilock braking for BMW's big bike
64 ReCycles

Collecting classic motorcycles offers all the fun

of ald cars for a fraction of the cost
SCIENCETECHNOLOGY
13 Tech Update

The latest in electronics, space, medicine and military.

44 Aviation
A plane can last “forever” if maintained properly
58 Catastrophe!

Why metal fatigue and corrosion are destroying
buildings, bridges—even airplanes—all across America
The Shuttle Reborn PLUS FREE POSTER!
MNASA's betting that improvements 1o the Space Shuttie’s
mission-critical items will put America in space 1o stay.

93 The Cardinal Of The Kremlin
An exclusive PM excerpt from Tom Clancy’s latest novel
BOATING/OUTDOORS
24 Outdoors
Whatever the season, we cover the gear you'll need.
40 SeaRay Pachanga 22
Our Tong-term test linds big muscle in a sleek compact.
80 Fast Funl
HydroRunner, PM's you-build-it, 40-mph watercraft
ELECTRONICS
34 Electronics
From microchips to megawatts: Understand it all
50 Video
MNew camcorders now offer point-and-shoot simplicity
DEPARTMENTS
6 Editor's Notes 82 Hotlines
9 Letters 144 Next
10 Time Machine Month




FORD RANGER. THE BEST-SELLING
COMPACT TRUCK IN AMERICA.

It's simple arithmetic.
Based on 1987 calendar
vear manufacturers’
reported retail deliver-
1es, more people bought
Ford Ranger than any
other compact truck.
Why? Because Ford
gave people what they
wanted. .. more truck
for less money.

RANGER
GOES BEYOND VALUE.
Value isn’t the only
reason why Ranger has

become so popular.
Take the XLT. It's fun
to drive wherever you
want to drive 1t with
multiple-port electronic
fuel-injected power. A
big, roomy cab with a
T‘mt.—!nnking interior.
And if you need more
space, there's always
the Ranger SuperCab.
THE POPULAR XLT.
This XLT special
value package has
really helped Ranger

these features if bought
separately.”
VALUE THAT TOYOTA
CAN'T MATCH.
The box at the right
compares Ranger XLT
Regular Cab with the

become the best-selling
compact truck n
America. [t includes
extra features from top
to bottom packaged at a
sticker price well below
the suggested price of




comparable Toyota
Deluxe. Look how
much more Ranger
gives you—from EFI
engine to big outlined-
white letter (OWL)
tires. And its sticker
price still beats
[oyota's**

What’s more, Ranger
18 backed by a 6/60
warranty that Toyota
doesn't match. Small
wonder it's No. 1!

6/60 WARRANTY.
Covers powertrains
for 6 years/60,000 miles

and body-panel rust-

COMPARISON

BOTH RANGER AND TOYOTA
INCLUDE:
Prower Steenng
Rl

AM/FM Stereo Casselli
Slidhing Rear Window
Codor- Keved Carpeting
imted Lolaes
Lhrome Rear step
o Chome Front Bumpa

® Delixe Wheel Tram

& Uloth Split Bench Seat
RANGER ADDS ALL THIS—

AMD STILL COSTS YOU LESS!

& Multiple-Port EF1 Engine
» P25 II".": | ;_!:_.--.

* lachometer

L |_:|_||-:-.|I Il-l!.lilr__l'\-

« Halogen Headlamps

® Light Camup

& & 8 % 5 8 @

through for 6 yvears
100,000 miles. Restric
tions and deductible
apply. See your dealer
for a copy of this lim-
ited warranty.
BEST-BUILT

AMERICAN TRUCKS
7 YEARS RUNNING.

Based on an average

of owner-reported prob-

lems in a series of sur
veys of '81-'87 models

designed and built in
North America. At
Ford, “Quality is Job 1."

AN FPack L 1 may Yary
i ils
“l il o it (| T
i T Ranger XLT (Speci
Value Packape sBEd A il
| 11 [ 3 L 1

L CXETH

lmld- up—together we (on sove lives.

BUILT FUN TOUGH



EDITOR'S NOTES

lapse on freeways. Other bridges have to be elosed beeause they're about

to collapse. Tops are ripped off airplanes in flight. What next? Unfortu-
nately, according to William Hoffer, author of this month's cover story (page 58),
things are going to get worse before they get better. Years of neglect, poor or no
maintenanee, an infrastructure hiterally rotting away, and metal continuing to
fatigue as | write this, add up to a catastrophe looking for a place to happen
—without warning. It truly is a hidden nightmare that is not goingaway. Infact,
it gets worse with every minute of time that passesby. Canwe doanything about
it? Yes. We can commit big bucks to make repairs where needed and maintain
what is left. The question is, are we willing to make the commitment? , . . Just
ahout everyone loves a good book. In the past few vears, some of the best books
have been written by Tom Claney, the 41-vear-old insurance salesman-turned-
novelist whose The Hunt For Red October, Red Storm Rising and Patriot Games
have consistently topped the hest-seller lists in recent years. Clancy's books,
which have been called techno thrillers, all revolve around Claney’s hero, Jack
Ryan, a Central Intelligence Agency ps
troubleshooter who always gets the
toughest assignments. And they al-
ways involve military hardware
—submarines, misziles, computers,
satellites and lasers, In ather words,
all the stuff we write about all the
time in POPULAR MECHANICS as
part of our regular technology cover-
age. S0 when the opportunity arose
to publish an advance excerpt from
Clancy's latest book, The Cardinal
(3f The Kremlin, we jumped at the
chance. It's an extra special bonus
for you in this month's issue (page
93). I hope you are as engrossed
reading it az [ was. . . . The Space
Shuttle Discovery may or may not
be launched several weeks after you
read this. As this is written, the scheduled launch date is Auguat 4. No matter,
When it goes, Shuttle Mission 26 will mark America's reentry into space, It will
also mark the debut of our nation’s new, improved Space Shuttle. As our article
on page 68 reports, dozens of changes resulted from the Challenger tragedy and
the new Space Shuttles should be safer and more reliable, One other point we all
painfully learned onJanuary 28, 1986—the Space Shuttle is still an experimental
gireraft, not an operational one, When the Shuttle flies again, it will be treated as
such. . . . A classic motoreyele is a tactile sensation. You feel the leather,
touch the alloy fittings, smell the oil, see the glints of light reflecting off a gleam-
ing tank. It's nirvana if you're & gearhead like me, which is why 1 really love our
article (page 64) on classic 2-wheelers, There is something so mechanical about
old motoreveles that makes them special for me. They're special for comedian
and “Tonight Show™ puest host Jay Leno, too.
Leno, who owns 11 classic motoreycles, was ex-
tremely helpful in putting our article together,

Thanks, Jay. Til next time.

Oldham

| E EEMS LIKE the world is falling apart around us, doesn't it? Bridges col-

Leno and PM's Bryan Canniff.

Tom Clancy.

|
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NO GUTS,
NO GLORY.

If you own a truck, the overgge
car stereo probably isn't tough
enough foryou Which is why you
need iders™ by Pioneer
~ Truck Riders area full line of rug-
’gad reliable stereo systems

owered by patent 50-watt AM/FM &
cossette decks and spine-pounding
MAXXIAL™ speckersidesigned tofif =
behind the seats. r

Theyte off-rood tough, with
an impact-resistant chassis and
military-style rubberized controls.
And you can failor the music any.,
way you like with Pioneer’s Super
Bass confrol expansive Stereo

: effect and pmgraaslve Fro
" Rear Stereo Blend '

So if youwant the best Bﬂﬂhd on

or off the road, get your handson
" Pionger Truck Riders. Remembgr
no guts no glory:

!' '!'lhﬂh IIIII.'I.IL H||l|||||||||||lll.'!

J—F

- = =i o O, 4 g 2 e .
" b L Cx LA = F, L s i et 1
e T T 3 = - - . .-_. .
Az oL g e . . -
e = = = - . -
I - - a = A - =
/ > - E 8 -~ - = - : = " This oOne
=t 3 : - == _.—;- -~ -
z 6B " = > -__- e -k
= e Ee e -
-
i
-
b -

L T




6 Rotten
Reasons 1o Use

'w‘ihtmmrkmg& Mildew

Look fi}l‘ Ihe F uprin ni’ name on Stains, Deck Stains, Wood
Preservatives and Sealers to fight the effects of weather on siding,
decks, fences and other exterior woods. No matter where vou live,
there’s no more beautiful way 1o preserve wood's natural heaury.

Cupriml'
HEAND

When its wood against weather,

For comsumer mformation call Cuprinol ™ Brand Techmical Services:
800-624-PROS CT:800-228-7103

Darworth E‘.nn;-nyﬁ
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| JERS

'D LIKE TO
challenge your
test which uses

WordStar to test com-
puter speed (“The So-
per Clones,” page 65,
April '88). WordStar
depends on the speed
of the drive (floppy or
hard disk) for a file
larger than about four
pages, When a file is
larger, data are stored
on the drive instead of
in memory. Therefore,
the faster the floppy
drive, the faster Word-
Star will be able to do
its reformat and search-and-replace
test. This comparison is unfair be-
cause hardware can vary from system
to system and all hardware does not
operate at the same speed,
EEVIN WANG
MORGAN HILL. CA

You're correct about WordStar's par-
tial dependency on disk-drive speed
—and that's precisely why we used
WordStar, a popular word -processing
program, for our real-world evalua-
tion. Our goal was to measure the over-
all speed of the computers—disk drives
included—not only the speed of their
microprocessors. Otherwise, a reader
might conclude (from the manufactur-
er's microprocessor rating) that a PC
with a 10 MHz engine is always faster
than one with an 8 MHz powerplant.
This is not necessarily true, as deman-
strated when the 8§
MH:z IBM PS/2 Model
30 completed the tasks
guicker than the 10
MH:z Epson Equity I+.
That's why we call our
evaluations real-world
tests!

On Plumb

Your June issue, with
the “Complete Guide
To Plumbing Repair,”
ipage 121), just saved
me a 3556 plumber’s
bill. In your story I
learned about a
clogged siphon hole. |

POPULAR MECHANICS ® ALGLIST 1988

Real-World Test

had replaced all the
working parts of the
tollet, plus had used an
auger, but still had a
sluggish flush. This 54-
year-old woman has
just learned once
again, that “it's the lit-
tle things that count.™
DARLENE M. PHILLIPS
PITTSBURGH, PA

Improved
| Ranch

Here's some ancient

Vendex, Epson and Zenith PCs history, I bought the
versus IBM in our April story.

plans for PM's Raneh
House in 1952 and built
it in my spare time, taking a leisurely
four years to complete it. Over the
yvears ['ve made improvements that
other PM readers might want to note
on their blueprints:
B | installed two 10-in.-dia. thermo-
statically vontrolled vent fans in the
roof in place of the fixed vents in the
soffit, and since the plywood soffit was
continually getting mildewed, I re-
placed it with perforated aluminom,
B | replaced the louvers under the
large windows at the side of the house
with glass blocks.
B | dug a deeper cellar area (11 x 18
ft.) under the kitchen,
B | extended the front of the garage 4
ft. for more space at Lhe rear and in-
gtalled thermal-pane windows
throughout.

That's it, so far, but I'm & very ac-
tive 77-year-old so I'll let you know

— when I start our next
project.
LE. RICHARDSON
NEWCUMBERLAND,
PENNSYLVANIA

The PM Ranch ap-
peared in four install-
ments beginning in
May 51 and conclud-
ing in August. Blue-
prints (10 sheets) are
still available for $20
from POPULAR ME-
CHANICS, Box 1014,
Radie City Station,

Aluminum soffits are an Im- New York, NY
provement on PM ranch house.

10101, M

Switch to gas.
It heats water

_ for half the cost

of electricity.

GAS.
AMERICA'S

BEST
ENERGY
VALUE.

© 1988 Amarncan Gas Associalion



TIME MACHINE

75 YEARS AGO: AUGUST 1713

Learning To Lead

It was the summer before
hostilities erupted in Eu-
rope, and PM ran a series of
photo essays on the making
of an Army officer. Was
Waost Point life that different
0 yeurs ago! Not really: We
saw a rigorous regimen of
drills and discipline, academ-
ic activity, strictly controlled
soviglizing and athletie rival-
ry with Annapoliz. But unfa-
miliar to today's eadets
would be the focus on horge-
manship, a tradition shat-
tered by mechanized war,

Combat Car

The Milan Automobile Club
gave the Italian Army this
wheeled fortress carrying
two marksmen and two

machine-gunners, P

POPULAR |}
MECHANICS

I
L MALATINE
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Future Festival
Fifty vears ago PM pre-
viewed the New York
World's Fair of 1439, Besides
the rocketport that hlazed on
our cover, we looked at such
visugl extravaganzas as the
man-made volecano and vari-
ous pavilions devoted to the
future. As our August issue
hit the stands, construction
crews were completing the
200-fL. globe Perisphere and
T00-ft. obelisk Trylon—sym-
bols of a $150-million magie
show that still conjures up
fond memories,

25 YEARS AGO: AUGUST 1963

River Racers

Amateur outbonrd racing
wis betoming popitlar in the
1880s, but speedboat design

hadn't caught up. Two-man
erews were the norm, and
JI'Il'I.'J'.:l.IliI'.*- :'|:Il| '!Il.'-lll'.;';'l. | OvEP
decks to keep boats stuble.

PREVIEW: THE ‘64 CARS

CORD'S BACK-AND 'WE DROVE ITI
DETICTING BOOTLEG =
H-BOME !

Half-Pint Hotrod

What did our readers like in
the early '60s? They liked
their touls. They liked their
cars, They liked their kids.
And their kids liked cars.
The logical conclusion? The
battery-powered seooter-
mobile on our August 1963
cover, Unique PM touches
included positive roller-chain
drive and a parallel-arm
steering gear around the
front wheel, The juvenile ja-
lopy was typical of our home
and shop projects in the
baby-boom years,

Sub Savers

Vessels to rescue submarine
erews became i sudden Navy
priority in 1963 when the
stricken Thresher took 129
men to their deaths off New
England. Planners consid-
ared reseue chambers and
steel-walled bathy-

staphes. Also un- :
der development
were aluminum
subrmersibles with

plexiglass personnel spheres
—heralds of today’s trans-
parent subs like Johnson
Sea-Link 11, PM
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.

a mg. “tar”, 0.5 mo. nicoting av. per cigarette by FTC method,

ULTRA TASTE PERFORMANCE
IN AN ULTRA LIGHT. |

VANTAGE ®

ULTRA LIGHTS

© 1880 AL). AEYNOLDE TORACCO CO.
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TECH UPDA

High-Tech Pictures Of Pitches

IRVINE, CA—Coaches,
I geouts, broadeasters and
armchair umpires may soon
be studying breaking balls

with a new computer-graph-
ics system,.
COMPOSITE Developed by two Canadi-
IMAGE OUT an engineers, SuperVision

links two high-speed video
cameras with two computers
to generate a graphic repre-
sentation of & pitched ball’s
trajectory. The cameras
shoot 60 frames a second, and
digitized translations of
these images feed into the
first computer. Caleulations

AR SPORTHGHT ILLLISTRATION

SPECIAL-EFFECTS f the ball's speed and move-
REPLAY TV CAMERA 0

SEERATER DECK ment go to a second comput-
er dedicated to graphics. At
| © L L— the same time an operator
[sses ] e i ——_— ® outlines the batter’s strike
EEEFEH 2000 zone using a light pen—infor-
mation that also feeds into

the graphics computer.
GRAPHICS The viewer sees twao su-

t

Sl MONITOR smamce 2onE perimposed trajectories,

that imparted by gravity and
air resistance.

Though SuperVision will
capture a ball's movement
through the strike zone, the
inventors say the system
won't replace umpires. They
hope to sell SuperVision as a
training or entertainment
adjunct, Among other boons,
the system will illuminate
the different flight paths of
curves, sliders, knuckleballs
and split-fingered fastballs-
—niot to mention spitters and
scuffballs.

Superi/ision components assem-
ble. on top monitor, actual
[white balls) and nominal [red

_ balls] trajectory graphics.

i One shows the ball's actoal

flight path. The other, called

l a nominal trajectory, is the

<= flight path projected as if the
L ball had no break other than

LIGHT PEM

COMPUTER HIGH-SPEED
VIDED CAMERAS

-

B e T
B L L]
AT IR e
ARy PR i
N R e il

Bbdsh mtqnibe 0RE ey

° [T

AMALDG-TO-DMGITAL |_I Editor. Tim Cole

CONVERTER #% '\ Cameras are in third-base stands for left- | Assisant Editor Gregory T Pope
handed hitter. Identical first-base-side | Conihutors Mike Filon,
cameras would cover righties. Bl Siurw, Chres Dt
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Flexible Shuttle Docking

TECH UPDATE

\ﬂ—

Pressurized passageway links Shuttle and Space Station.

Hlll Z"-|.||.“\...I.'\ A har
'|-ll'|.:l'|'.= maneuver hetwesn
Shuttle and the

spree Station could displace

Lhe ;-:l.,|.-.-
||||' Slation JAr sel =ilave px-
caluse sLrui

PErimenis and
Lursd Clarmimgs

Instead, Johnson Space Cen-
ter researchers propose

docking viga passarpeway at-
. |
tuched to o

wde, To

lure, sensors around the free

ruide the proce- |

entl of the passageway would l

seek out light-emitting i
des (LEDs) surrounding a

|
|
mating tunnel at the Shut- i

Spiace Station

TOULOUSE, FRANCE
Flights om Airbuz Industrie’s
A340, scheduled for intro-
duction in 1992, will last as
long as 18 hours, Crew rota-
tion anid rest have become
tlesipm considerations

The pilot’s rest area will be
located !'i',_']” hehind the
cockpit. A elear sliding panel
illows a view of erew and in-

Rest For Lung-ﬂané_e Air CrewT

struments for instant re-
Aponze Lo éMmergenclies Tl'u-
cabin erew’s rest ared will be
below the passenger cabin
and will have beds, changing
room, refrigerator and en
tertainment center.

The A340 will also feature
a “flving office,” giving both
crew an PEASEENEErs nir-to
L‘?"’I'.JI'I"E1'l‘|'||l|'a||.|l]|'iliil"-'l'-.

B

Alrbus A340 model shows subcabin crew rest area,

Cold Storage In Space

.

HYDRATINE TANK
FOR SPACECRAFT

SWIALE  PROPLILSION

RECEIVER

TAMK CRYOGEN

AN

COLD-SAT will use hefium and hydrogen as propellants to push cryogen into receiver tanks.

4

CLEVELAND, OH—This
spacecraft is called COLD-
SAT, for Cryogenic On-Orbit
Liguid Depot $1ﬂr.‘-:{_‘]{h Acqui-
sition and Transfer

Experiments running an
COLD-SAT will focus on the
problems in storing and
transterring cryogens
{supercold liquids) in a micro-
gravity environment. Cryo-
gens such as liquid helium
oxygen and hydragen chill
instruments and supply life-
support, propulsion and fuel-
cell equipment

MNASA will test devices that
transier liquids while screen-
ing out gases—vent vapors
that form when cryogens
evaporale—and chill receiv-
er tanks before transferring
cryogens. COLD-SAT will
also demonstrale passive or-
bital disconnect struls
(PODS) which support inter-
nal tanks during launch but
disconnect in orbit fo ensure
thermal isolation

COLD-SAT, scheduled for
a mid-1990s launch, will help
finalize design of future orbit-
ng cryogenic depots
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TECH UPDAIE

Intensive Care
On The Run

Tl]f‘-ﬁf”\:, r"\:{ Medical IIFLISHON
teams must avoid discon- PP
necting eritically ill cardiac
patients from vital equip- | FSEaee arer
ment during transport. This
mobile intensive-care unit,
known as MOBI, can bring
patients from hospital to am-
bulance to jet without inter-
rupting life support.
Developed at the Univer-
sity of Arizona, MOBI fea-
tures infusion pumps to
administer drugs, an intra-
aortic balloon pump to boost |2
a weakened heart’s pumping |f
action, a defibrillator to |2
shock a heart into a normal
rhythm, and a ventilator to |-
aid breathing. :
FAA-approved for Gates |
LearJet Series 25 and 35, |2

INTRA -ACDRTIC
BALLDOMN PLIMAP.

HELILIN T PRIME F
BALLDON PUMP

PALLET FOR
GATES LEARJET

CONTROL UNIT

MOBI may soon be cleared |°

for commercial airliners. Each plece af equipment runs off self-contained battery pack while MOBI is in action.

Miniature Medical Cyclotron

, DETROIT, MI—Harper-
’ o Grace Hospital will house the
world's first superconducting
cyclotron to be built exclu-
sively for cancer therapy. The
cyclotron, which should be
operating by 1990, isonly 51t
across. But thanks 1o accel-
eration forces generated
by superconducting
magnets, ions inside
will hit 42,000 miles
per second, compa-
rable to large cyclo-
trons used in phys-
ics resaarch.

The lons are
charged nuclei
known as deuter-
ons and are
whisked by the

magnels inlo ever-
widening circles before

BERYLLILIA

SUPERCOMDUCTING
MAGNET

DOSE MONITORS -

SLIPPORT RiMNGS

NEUTROI EE;'L"{""' VESSEL

ALTOMATIC
FLOOR SYSTEM

a beam of neutrons, which
is used to irradiate tumors.
The Harper-Grace ma-

CANTILEVERED
TABLE

of similar low-cost neutron-
therapy facilities.

For ceriain tumors, neutron
radiation is more effective
than either X-rays or proton
Cyclotron rotates so heaithy tissue ks spared the full dose, beams.

COUNTERLE:GHT

they slam into their tar- |
get. The collision releases |;

chine may spur construction |*

Medical | es
On 18 Wheeis

EAU CLAIRE, WI—Two
Wisconsin hospitals are
bringing magnetic resonance
imaging (MRI) to rural ar-
eas, Inside a custom-built
tractor-trailer is a supercon-
ducting magnet 2 tons lighter
than a stationary MRT mag-
net. The magnet aligns nuclei
ina patient's cells, and thena
beam of radio waves causes
the nuclei to resonate their
own radio signals, Truck’s
computer constructs images
from signals.

Hydraulics move patient
through magnet's bore.

POPULAR MECHANICS ® AUGLIST 1988
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First Look At
B-2 Stealth

PALMDALE, CA—The Air
Force is pradually loosening
the veil of secreey surround-
ing the decade-old project.
B-2 developer Northrop
Corp. has revived the flying
wing. Developed inthe 1940s
for enhanced lift/drag ratio,
the (lying wing also ensuresa
skimpy radar signature, with
fuselage and engine nacelles
little more than ripples ina
single, broad, flat triangle.
Two rather than four,
erewmen will fly the plane,
thanks to the advaneed ight

TECH UPDAIE

Ar Foroe now says B-2
has this bat-like silhouette,

eontrols, These avionnies will
|i[-|'.1‘|l'.’ be devoted more to
flight stability and less—due
to the stealth profile—to
electronic countermeasures,

Internal
Thermometer

LAUREL, MD—Some re-
searchers at Johns Hopkins

Applied Physics Laboratory

{APL) have dev l.'l.l.l‘]:ll'll an in- |z
gestible pill that can monitor |

human temperatures 10
times more accurately than

external thermometers can,
Inside, a quartz erystal vi-
brates ot a frequency deter
mined by temperaturs
Communications coils,
miniaturized versions of sal-
ellite telemetry units, relay
the frequency imformation to

a belt-worn processor,

Still in the works is & multi-
channel pill that reads neid-
ity, heart rate and gastric
Pressure.

Dime-sized thermometer is pro-
tected by two coatings.

PRRTL LIETRATIC fr T

Aerocar Dream Still Flying

LONGVIEW, WA—For 30
years, Molt Taylor has tapped
frustrations and fantasies
formed on America's traffic-

tanglaed highways.
His first Aerocar—'"the
car with the built-in

freeway”'—won Civil Avia-

tion Authority type certifica-
fion in 1956, but didn’t take
off, due to lack of capital in-
vestmenl. Twelve years lat-
er he tried again, but again
investors shied away, and
the car didn't meel govern-
meant requlations.

-"'-».\
Aprocar CRX [above| would crulse at 150 knots at 75 percent power. Be

low right is a 1968-model Aerocar,

Maolt's still at it. The version
he proposes loday would be
based on a standard Honda

CRX. To sidestlep bureau- [
cralic hangups, Aerocar is |J
seaking cartification under [3
FAA's experimental-aircraft |

kit requlations. Tul

I
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PARILLUSTRATION BY ED VALIGLUIRSKY

Offshore
Liftoff

HOUSTON, TX—The Air
Foree and NASA are calling
for a modular family of Ad-
vanced Launch Svstem (ALS)
vehicles—rather than one spe-
cifie booster—to deplov such
weighty cargo as SDI space-
craft. Meanwhile, planners are
addressing environmental
concerns raised by the tremen-
dous exhaust noise and heat
such launchers would gener-
ate, A potential solution in-
volves use of a customized mo-
hile offshore oilrig as a launch
platform,

Cine such rig, Rowan Com-
panmies’ Gorilla, provides a sta-
ble platform in water up to 328
ft. deep. Booster-payload inte-
gration would take place at a
Vandenberg AFR assembly
facility. The launcher would be
loaded on to a Gorilla and
towed out Lo sea for laanch.
ffshore launch has already
worked for Italy's San Marco
satellites that hlast off from an
Indian Ocean platform,

AUGUST 1988

TECH UPDATE

ALS vehicle would lift off from hardened Gorilla rig 3 miles off California coast.

Bomb With Brains To Find Targe

t

EGLIN AFB, FL—The Navy
and Air Force are considering
development of inertially aid-
ed munitions (LAM), following
successful proof-of-concept
tests by Boeing and Northrop.

Tail eone kits to be added to

| standard gravity bombs con-

tain microcomputers that con-

| trol fin movements as the

bombs fall. Before release, ei-
ther the aircraft's inertial
navigation system or Global
Positioning Satellites would

o relay positional information to
4 the bomb's computer. Once

released, the bomb's own iner-
tial-measurement unit navi-
gates the bomb to its target.
Developers say the TAM modi-
fications will allow greater
mission flexibility, because
they not only increase bomb-
ing accuracy but also permit
stand-off targeting from ma-
negvering aiveraft.

Inertial aid allows release of

POPULAR MECHANICS ® ALIGLIST 1988
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OLD HOUSE RESTORATION

EY BEOBVILA

Removing Wallpaper

ALLPAPER strip-
ping is a task lots of us
are good at avoiding,

That's probably why we so
often find lavers of paper,
sometimes with a coat or two
of paint in between, covering
the walls in many old homes.

its baze, whether it's plaster
or drywall, is a tedious,
messy job at best. But unless
it's covered with only one
layer of good, tight paper, |
thinkit should be done before
hanging new material. If you
don't know what's under all
those coverings, or how well
each is adhered to the other,
there's more chance for a fodl-
ure—popping seams, buck-
ling and peeling—with the
new paper. You've simply
added to the top of the pile.

Eventually, vou are going
to have to remove all that old
wallpaper, and now is as
good a time as any. There
are, however, a few different
ways Lo do this, as well as a
right way to treat the bare
walls baefore you paper or
paint again.

Moisture is the key
The secret to a successful pa-
per-stripping project is mois-
ture. Repeated soaking or
steaming of the papered sur-
faces is the only way to break
the bond of the old adhesive
holding the layers of wall eov-
erings to the wall.

There are a couple ways to
ereate this moisture. Proba-
bly the one that most folks
are familiar with is steaming.
Using a rented machine cre-
ated specifically for this
purpose, you simply hold a
perforated plate, similar to
aniron, next to the paper and
literally steam it until the ad-
hesion breaks and the paper

Contributing Editor Bob
Vila is host uffmbﬁc televi-
sion’s “This (Md House."

20

Stripping down a wall to 08

Removing old wallpaper is crucial to the success of a new papering Job.

loozens. The hody of the ma-
chine is a small boiler hooked
up Lo a propane gas tank, Be-
cause of this you must be
eareful not to tug too hard on
the unit which could upset
the whole operation and cre-
ate a fire hazard.

When you are steaming off
several layers of paper—
especially if they have also
been painted over at various
times, | find it helpful to
score Lthe paper first with a
utility knife. Thiz allows the
steam to pet through the lay-
ers easily and thus speeds up
the whole job. But the bot-
tom line is that I find it cum-
bersome to drag o hot, bulky
steamer around the room.

The other way uses hot
water and either a sponge or
garden sprayer. This is a saf-
ermethod because there's no
live flame to worry about.

You can strap the tank to
your shoulder and move
around the room easily. Al-
though I know some folks re-
move paper with just hot

VALLEAN FRASER & 0O BHOTD

water alone (coupled with an
extreme amount of pa-
tience), the water only reac-
tivates the adhesive, Adding
a liquid-enzyme remover to
it, which sctually attacks the
glue and breaks down its mo-
lecular structure, will consid-
erably quicken this task.
These enzyme formulations
are available at wallpaper
and paint stores.,

Let it soak

A mistake many people make
is to steam or wet the papera
hit then immediately try to
remove it. They simply don't
souk the surface enough so
that the moeisture penetrates
through to the adhesive,
Whether your walls are plas-
ter or drywall, don't be afraid
to wet them. The mushier
you can get the paper, the
better off you'll be.

This process can take even
more time on an old house
where there's four or five
layers of extremely dry pa-
per. Just think how much

moizture these ancient
wall coverings can ab-
sorh! In addition, the adhe-
sive used in many old houses
was generally made from
wheat paste with molasses
added to increase adhesion,
If your house was built in the
1920= or hefore, assume
you've pot molasses under
the paper. This early wallpa-
per adhesive is more difficult
to reactivate than today’s
pastes,

Another problem el
lar to very old houses is the
tendency that horsehair plas-
ter hag, over the years, to
separate from wood lath.
Since it iz loose, it's easy to
inadvertently remove
chunks along with the paper,
The later chalk plaster is a
nicer base to work with, Its
smooth surface chalks, as its
name implies, rather than
coming out in chunks.

You should be able to pull
off the wet paper by hand. If
vou're dealing with plaster

{ Pleeae turn o poge 23)
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The New Cordless Freewheeler

Gives a hand

wherever you need if.

The new cordless Freewheeler
gives you a hand with lots of
different projects. Like sharpening
lawn mower blades, grinding rust
spots or sanding sticking doors,
The Freewheeler is a
compact rotary power tool unlike
any tool you own. With speeds
of 15,000 and 20,000 RPM, the
Freewheeler cuts, grinds, sands,
routs, drills and polishes with
amazing precision and accuracy.
It accepts a wide variety of bits
and accessories, S0 you can accom-
plish an arm load of tasks.

Up on a ladder. Under
the car hood. Out on a boat deck.
Or right at your workbench. The
cordless Freewheeler gives vou
easy access to hard-to-reach or
delicate projects.

See the Freewheeler
from Dremel at your local hard-
ware store or home center,
Or call 1-800-852-0852
toll-free for mare inform-
ation.

It's almost like
having more than
two hands.

€ 18988 Drefmal




paint or paper. Thiz involves using gpackle or joint com-
pound to skim the wall, ereating an even surface. Occasion-
ally, folks ask me if it's possible to plaster over this
damaged drywall. My answer is no, because | don't recom-

mend plastering to do-it-yourselfers. There's a real art to
it, However, some professionals can treat marred drywall
surfaces with a bonding agent followed by a finish coat of
plaster, and achieve wonderful results.

Paint primers, too, are commonly recommended by
well-meaning store clerks to do-it-yoursell paper hangers,
Although a primer will even out the porosity of a wall, it
won't seal anything in. Remember, too, that these prod-
ucts are developed to support the weight of paint, not pa-
per. Chances are you'll have a failure, like seams popping
loose, if & primer is used in your wall preparation.

This leaves primer-sealers, which are obviously my
choice for proper paper-hanging wall preparation. Not
only will & primer-sealer seal any imperfections, like dust,
mold, mildew and old adhesive into the wall surface, but
these products also prime the surface, creating an even po-
rosity. Because they creace a protective coat between the
paper and the wall, removal is easier later on.

A lot of professional paper hangers use oil-based primer-
sealers. These products should be allowed to dry fora
minimum of 8 hours. But 24 hours is ideal. Lots of do-it-
vourselfers prefer acrylic- or latex-based products. These
are okay as long as you buy one of good quality. Cleanup is
easier and the drying time iz only 2 hours.

1 =said at the outset of this article that removing wallpa-
peris tedious work. With luek, you should be able to stripa
9 % 12 room in a day. Remember, the key to a suecessful
joh is moisture. You've got to get the paper good and wet
for easy removal, Don't be afraid of wetting the wall under-
neath. As long as you let the walls dry out completely be-
fore treating them in any way, your next wall covering

project should be a suecess. ™

£ 1683 The Drateen Ca
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{Comtinued from page 20)

walls, use a seraper. Don't use this tool on drywall, sinee
you risk cutting through the top layer of drywall paper.

The newer vinyl wall coverings are much easier to re-
move, Stripping fabric-backed vinyl is simply & matter of
grabbing a corner and pulling the vinyl down gently, keep-
ingit close to the wall. Don't back up while doing this or vou
may end up removing part of the wall. Only the viny] layer
on the paper-backed material will come off this way, The
paper backing will remain and must be removed with mois-
ture just like another layer of wallpaper. Once all the paper
iz removed, wash down the walls with a strong eleaner,
preferably something that containg trisodium phosphate
(TSP). Then, let them dry completely—a week is usually
sufficient—before you treat them.

The sizing myth

There are different ways to treat a wall to accept cover-
ings: sizing, priming or using a primer-sealer. Ask most
folks what should be done to a wall before paper is hung and
they'll probably say it should be sized. True, sizing will
promote great adhesion by ereating a sticky-base surface
but, at the same time, it does not protect the wall, Thiz may
not matter to you now, but it will down the road—especial-
ly if you try to remove the paper someday.

Since there is no protective coat between the paper and
the wall, the covering is literally burned into the wall. This
ean be a nightmare on drywall, as you ean probably imag-
ine. It's nearly impossible to remove paper that is installed
like this without taking some of the drywall’s covering pa-
per with you, You're left with a gouged, imperfect surface,

Obviously, the wall must be repaired before you can wonder America ALY SEVERE
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The filter line with the highest
standards in the world.

e . Presenting a line of

replacement filters made
with the same dedication to
materials and close toler-
ances as the makers of
today's—and vesterday's—
highest performance cars.
Unlike many standard
filters, Champion oil filters
contain hardwood fiber cel-

Thyer 157 Corvetie .fu" o 4 1 '. "p | a = = Ill]ugE. as “rell as DG'_"’EH%P

micro-fibers, to trap even
the smallest particles.

And unlike "one-size-
fits-all” filters, precise
tolerances for our patented
by-pass valve assure oil flow
atl exactly the right moment
to vital engine parts.

Champion air filters
are also made with the same

dedication to precision and

workmanship. They not
only equal or surpass lead-
ing brands for removal of
airborne contaminants,
they're also engineered for
the longest life possible.

In short, Champion
oil and air filters are
engineered for the highest
standards in the industry.
Aswell as some other high

standards. Yours.

s 18N Homgee Hosoer Ll Wi Cludnibagions 000

CHAMPION. TUNE-UP PRODUCTS YOUCAN RELY ON.,

© 1EHA Champlion Spark Plug Co



FiA PHOTO Y SKF GANDY

FYOU LIKE spills
and thrills in the wa-
ter on a hot summer
day, you'll love personal wa-
tererafl because that's what
these miniwavebusters are
all about.,

I recently tested a number
of these hot, new water toys
and was amazed at their di-
verzsity. Here's a look at four
totally different models test-
ed in the waters around Cap-
tiva Island, Florida.

B Pumper, a jet-driven, 2-
person prototype by Fun
Boats, of Largo, Florida.

We found this preproduc-
tion model fast enough to
provide thrills and stable
enough toinspire confidence.
It's powered by a 60-horse,
425-ce engine and is expected
Lo retail for about 4500,

It topped out at 22 mph
with one person and 21.5
mph with two,

The time it took to sprint
100 ft., starting from a dead
stop, was 433 seconds,

Time on the handling
eourse, o Light figure eight,
also bepun from a stop, was
42.57 secomds,

The problem, however,
was that the experimental
craft needed continual main-
tenance. Still, once the en-
gine bugs are worked out,
the 360-pounder will be ap-

24

l Booming personal watercraft scene is flylng high this summer, as is Yamaha's \Wave lammer.

preciated by cautious family
buyers for its tip-free ride.

B Dolphin, also built by Fun
Boats, is a more-established
product, but not a textbook
personal watercraft. Using
the same 200-1h., 10-ft. 4-in.
hull as Pumper, Dolphin is
equipped with a 35-hp Foree
outhoard, rather than an ex-
perimental jetdrive.

It topped out at 25.5 mph
with one person and 25 mph
with two, Hole-shot time was
3.9 seconds, and 38.15 sec-
onds on the demanding per-
formance course,

Unlike a jetdrive, which

can run in inches of water,
this soft-riding, 360-pound,
V-battom boat has a 17-in.
draft. Priceis 34150,
B WaveJammer, by Ya-
maha, has been on the mar-
ket two years but it's
interesting to compare it to
recent models,

Surprisingly, the 1-person
Wavedammer is only about
20 pounds lighter than the 2-
person Fun Boats, but look
at these performance fig-
ures: 33.5-mph top-end
speed, 3. M-seconds hole shot

and 27.04 seconds in the han-

dling course.

It’s a head-snapping, arm-

straightening water machine
that requires athletic skill
and & learning curve to oper-

ate properly. But, in return,
it carves tight turns, does
spinouts and leaps waves like
a marlin,

Power is supplied by a 32-
horse, 496-cc engine. Total
length is B8 in. and weight is
6 pounds.

The Wavelammer (33380)

may not be for everyone, but
for those seaking adventure,
it's hotdogging heaven.
B Wave Rider, by Castoldi
Jet, of Milan, Italy, rides
more like the @E2 than a true
minijet.

The 12-ft. B-in., B38-
pounder is powered by a
1000-c¢ Fiat jetdrive that
pushes out 55 hp and hits 32.5
mph with one person and 29
mph with two.

Because of its enormous
size and power, the Wave
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Rider can actually seat three
and pull a water skier. In ad-
dition, its dry, ultrastable
ride inspires confidence by
cautious first-timers. How-
ever, its barge-like handling
and upsecale price, $9525, off-
set some of the allure,
There's no other feeling to
compare with the thrill of rid-
ing a top-performing person-

S al watereraft. It brings the

hotdogger out of anyone,

Drivers
Odds

I spoke with Trans Amazon
Marathon Rally driver, Al
Micallef, recent]y and he con-
firmed some gut feelings 1'd
had prior to the race. One
was that the rally would be a
spectacular South Americin
adventure. Two was that it
wolld be plagued by disor-
ganization and financial woes.

I was scheduled to cover
the portion of the rally from
Santiago, Chile, to the finish
line in Buenos Aires, Argen-
tina. But, after discovering
chaos and uncertainty at ral-
ly headquarters in New Or-
leans on the eve of vehicle de-
parture, | decided that my
current duties in the United
States needed urgent, per-
sonal attention.

“You were right not to go,”
said Micallel. “We felt like
We WEre going to war every
day, and that included the

Ford TR team was
one of 14 to finish.

PR PHCI T BY B0E SRORLPA



press, There was little support. The
road books were wrong. Rules changed
daily and there was a lot of animosity.”

Truthfully, now that the event is
over, I'm a bit disappointed | wasn't
there. Micallels description, contrary
to intent, seems to elevate the rally to
the status of a legend.

Rally drivers not only had to conguer
South America’s most awesome and vi-
cipus terrain, but band together to over-
come financial problems that nearly
derailed the race before it began.

The grueling 8000-mile marathon
started on April 22 in Cartegena, Co-
lombia, and erossed the finish line in
Buenos Aires on May 17.

Of the original 70 vehicles, 356 dropped
out. Only 14 drove the entire eourse,
and of these only seven were qualified
finishers. About 30 vehicles made it to
Buenos Aries driving their own routes,

Top American automotive finishers
were Ron Clyborn, of Seattle, and Ken
Walters, of Santa Clara, California, who
placed third driving a Jeep Cherokee.

Top motoreyele finishers were both
from the United States. Bob Shirly, of
Grand Cayman Island, came in first de-
spite breaking several ribs in an acei-
dent. He drove a 650-cc Kawasaki KLR.
Robin Bennett, from Mason City, lowa,
came in second on an Austrian-made
KTM 6.

hearing and seeing.

On roads as rugged as these, acei-
dents were expected, and they hap-
pened. But on the up side is the story of
the Ford/TRW team of Chris Jensen
and Bill Sadataki, of Cleveland. Driving
a stock Ford Ranger Supercab, the
team was one of only 14 vehicles to actu-
ally run the entire race route. Although
they finished below the top five, they
conquered a near miss with a trailer
truck, being robbed at knifepoint, and
conditions that pushed their vehicle be-
yond its limits to do something that de-
feated more than 60 other teame.

Off-road rallying has never caught on
in the United States and, admittedly,
this intransigence probably caused
ESA to run into an estimated $180, 000
of financial difficulties,

Still, this first-ever attempt at a
world-class marathon rally in the Amer-

iras may be the spark that lights the fire
and those that experienced this once-in-
a-lifetime adventure can tell their
grandchildren that they were init.

Telehearing

Jason Empire, from Overland Park,
Kanzas, has come up witha produoct that
makes me wonder, what took so long?
The Jason Discovery Sound Amplifier,
which can be mounted on binoculars
equipped with a tripod screw, magnifies
sound beyond the range normally heard
by the human ear. It will magnify inputs
as low as 49db and provide out put power
up to 114db.

The 4-ounce unit features a sensitive,
unidirectional microphone that picks up
sound as far away as 200 ft. It uses a
headset similar to those on portable ra-
dios and cassette playvers and is powered
by one AAA battery. Cost is $a0,

Because of the high increase in sound
output, firearms hunters are cautioned
to turn the unit off before firing weap-
ons. Failure todo so could resultin hear-
ing loss or other ear damage.

I had a chanee to try the unit out in the
wild when the produect was first intro-
duced and found its capabilities truly
impressive. Photographers, bow hunt-
ers and outdoor enthusiasts will be im-
pressed, too, and probably wonder
what took solong? ™

From the makers of
Jack Daniels...




INSIDE DETROIT

BY JIM DUNNE

Celebrity 1990

HEVROLET will re-
place the Celebrity
| line with two new

madels in 1980, a 2-door
coupe and 4-door sedan. The
new cars will probably carry
a different name—Lumina is
mentioned for one—and will
share GM"s GM-10 platform
with the Pontiae Grand Prix,
Olids Cutlass Supreme and
Buick Regal.

All the same technical de-
tails of the GM-10 line will
show up in the new Chevys,
ineluding 2.8-liter V6 en-
gines, automatic and 5-speed
manusl transmissions, front-
drive and independent rear
suspension. A high-perfor-
manee 35 model probably
will use GM's Quad 4 turbo-
charged engine, At the same
time the new Chevys show
up at dealers, Grand Prix,
Cutlass Supreme anil Regal
are also slated for availability
s d-door sedans,

All-New Jeep

In the prototype stage right
now is the Jeep of the future,
the replacement for the
Cherokee line, Code-named
the Z£J, the new 4-wheel-
drive utility vehicle is sched-
uled to make its first official
appearance 22 a 1990% model.

Jeep's all-new Z) will replace current Cheroloee In 19904,

Chevrolet will market its version of GM-10 platform in 1990. New car will replace current Celebrity.

Chirysler already has ZJ pro-
totypes running at its proy-
ing grounds to work out bugs.

Meanwhile, the company
is alzo building a brand-new
assembly plant on Jefferson
Avenue in Detroit to produce
the Z1, which means the
Cherokee will be pulled out
of its ancient AMC facility in
Toledo, Dhio.

Styling m

vertical bars, just like the
grille on teday's model. Oth-
er design changes include
mare eurve in the door glass,
a more rounded shape to
body panels, and wrap-
around 1-piece plastic bump-
ers, like those used on the
newesl passenger cars.
Initially, production of the

Oids Delta 88 for 1990, Scheduled facelift won't change conservative

overall theme of its styling.

the ZJ] is completely new,
but you will be able to recognize
its Jeep lineage in the grille
design, which features heavy |

ZJ will be devoted to 4-door
maodels, but by the 1991 mod-
&] yvear a 2-door will be added
to the line. The reason for
that schedule is simple, Al-
most 88 percent of Chero-
kees sold in the first part of
1988 were 4-doors. Look for
Dodge to get a version of the
new £J to sell as the Ram-
charger 11 a vear after the
Eagle Division gets the new
Cherokee,

Oilds 88

| Freshening

Olds will make major
changes in the styling of its
Delta 88 model in 19940, but
the car will hold onto its con-
servative styling theme,
Built on GM's H-body, the

| BRis virtually a technical

twin for the more luxurious

1z 98 model and perceptive
new-car buyers have made it
one of the strongest sellers in
the Olds lineup.

Analysts say the 88's popu-
larity has taken sales away
from the 98, a theory that is
backed up by recent sales fig-
ures that show the 88 outsell-
ing the 98 by a margin of
more than2to 1.

The restyled 88 will retain
the Olds look in its front end,
but the C-post and trunk pro-
file will set it apart from the
current styling.

T-Bird V8

Ford's all-new Thunderbird
and Cougar lineup comes to
market this fall without a V8
engine option, but Dearborn
doesn't intend to make this
situation the permanent sta-
Lus quo.

Far the 1989 model yeur at
least, Ford will only use Vis
in the personal luxury
coupes. But just as soon as
the current 5-liter V& can be
stuffed under the hoods of
the new modele—or Ford's
new 4.2-liter V8 comes on-
stream—it will be installed.

Meanwhile, T-Bird and
Cougar buvers will choose
between the 3.5-liter V6 base
engine—the same one used
in the Continental—and a
3. 8-liter supercharged V6.

“We can't fit the current
V& under the hood,” explains
one Ford engineer, “We have
to make big changes to the
top of the engine to lower its
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1991 Cadillac proto reflects multiple themes.

profile.” Should Ford elect to wait until
its all-new 4.2-liter V8 is ready, look for
an on-sale date sometime in 1991,

Cobbled Caddy

If the proportions of the 1991 de Ville
prototype shown with this report look a
little bit awkward it is with good reason.
Cadillac has a number of different styl-
ing themes combined in this test model.

The grille and front end are taken
from the 1989 de Ville, while the rest of
the body is a 1991 version. In addition,
the C-post is thinly disguised by pieces
of fiberglass that roughly define what
GM is planning in the styling of its post-
1991 sedans,

32-Valve Cadillac

GM may move slowly, but eventually
the General gets the job done. Take ad-
vanced engine design, for example. Al-
though Cadillac still does not have an
overhead-cam engine, let alone multi-

.

To the _
drinkers 0

valve eylinder heads, plans are in prog-
ress to remedy that situation.

In keeping with its aim to be a world
leader in luxury-car design, Cadillac
will have a 32-valve V8 inits cars by the
early 1990s,

The 4-valve combustion chamber will
insure more muscle under Cadillae
hoods, a feature that has been a point of
eriticism ever since Cadillac adopted
the wimpy 4. l-liter aluminum VB as its
premier powerplant. It takes at least
three years, under normal eonditions,
to get a new engine off the drawing
boards and onto the street, Cadillae, in
typieal GM fashion, is taking a little
longer with this project. The 32-valve
engine, code-named North Star, may
not appear before 1993,

Trip Map
GM is joining a program in California
designed to direct drivers around traffic
Jjams. Under the auspices of the Califor-
nia Department of Transportation, the
plan will include Oldsmobiles equipped
with TV screens and radios which re-
ceive traffic tie-up reports. The pro-
posed 3-year study is designed to signal
drivers when a traffic slowdown oceurs,
and direct the driver to the best alter-
nate route.

The faster route is then highlighted
on the TV screen, superimposed over a

street map, A 10- to 15-mile streteh of
the heavily congested Santa Monica
freeway near Los Angeles will be used
for the study. The program goal is to
come up with a recommendation on the
best method to ease the problem of traf-
fic slowdowns.

Lost-Foam Casting

One area where the new Saturn will live
up to its high-tech billing is in the fabri-
cation of its brand-new 1.9-liter 4-cvlin-
der engine.

Saturn will use the lost-foam process
in casting the aluminum block and head
for the engine, a technique that was pio-
neered in the Oldsmobile 4. 3-liter 4-cyl-
inder diesel engine and was a first for a
produetion engine.

In lost-foam casting, a foam insert
—made of a material that's closely com-
parable with a styrofoam coffee cup
—helps keep the sand in place when
maolten aluminum is poured.

The foam also allows the casting to
form intricate shapes that are impossi-
ble to build without it support. As the
molten aluminum flows into the form,
the foam inserts vaporize and their
places are taken by the aluminum. It'sa
tricky process, and one of the real ad-
vances that the company hopes will
make Saturn a lesz-expensive, high-
quality automaobile.

o

ack Daniels.

JAC ANIELS
LYNCHBURG LEMONADE
1 Part Jack Daniels
| Part Sweet & Sour Mix

1 Part Triple
4 Parts Sp
Add ic tir.
Garnish with lemaon slices
and cherries.
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CAR CLINIC

BY MORT SCHULTZ

Crow’s-Foot Blues

PURCHASED A
new, blue Buick Rivi-
era in 1983. Today,

the paint on the hood, roof
and rear deck lid is cracked.
The car is garaged when not
in use and has been driven
only 33,000 miles. A body
shop technician refers to the
damage as “crow’s footing.”
Has GM had a problem with
this color? Is there a recall?
VINCENT BUZZETTA
ALEXANDRIA, LA

There hasn't been a recall,
and my sources tell me there
hasn't been a problem with
blue. Therefore, the only ad-
| vicel can offer is that you take

the matter up with a Buick
| field representative. It's un-
| usual for original factory
| paint to develop crow’s feet,
| which is also called crazing.

Jumping Joints

second and third grease
points often go unnoticed.
Failure 1o apply grease
to all fittings of a dou-
ble-cardan U-joint at
the recommended in-
tervalis asking for trou-
ble in the form of a
U-joint that fails pre-
maturely. There-
fore, check your
maintenance
schedule. You may
find that the lube in-
terval recommend-
ed for the double-cardan
U-joint of your vehicle if
it's run off-road is much
more frequent—as often
as every 3000 miles
—than for one in a car
driven on pavement.

It's calied a double-cardan uni-
versal joint. It's the one at the
transtfer case end of the front
propeller shaft of many 4-wheel-
drive vehicles. Some double-
cardan U-joints have two grease
fittings—others have three. The

FITTINGS

The primary reason for craz-
ing is spraying paini when
the temperature is too cold.
Crazing, therefore, is a condi-
tion more prevalent with re-
painted finishes than with
original paint jobs.

However, if the problem is
some other form of cracking
that the body shop technician
has inaccurately termed
“crow's footing,” it is possible
that the difficulty moay be the
result of an excessively thick
film of paint having been ap-
plied at the factory.

The affected areas have to
be sanded thoroughly, all the
way down to bare metal, pre-
pared and repainted. If vou
do find that an excessively
thick film is the cause of
cracking rather than some
environmental condition,
such as acid rain, an appeal

to General Motors may just

| get you a free paint job.
There's no certainty on this,
but it's worth a try.

Jolly Cover Cure

Mort, this is in reference to
yvour answer to James F.
Beneker of Brookville, Indi-
ana, in the April 88 “Car
Clinie" in which he com-
plained about losing wheel
covers from the cast-alumi-
num wheels of his "86 Dodge
Aries. Your sugpestion that
he replace them with alumi-
num covers made for 87 and
'88 K-cars is valid, but I
found another way that
might also work for him. It's
| to apply globs of Roof and
i Gutter Instant Patch Tape
made by Mortell Co. at four
equidistant points around
| theinside of the cover, Then,
v slap "em on the wheels. Since
I did this, I haven't lost a sin-
| gle wheel cover. Before that
| Ilost eight. If Mr. Beneker
| has trouble finding the prod-
| uet in a hardware store, he
can get it from Starcrest of
California, 19465 Brennan
| Ave., Perris, CA 92379,
HARRY JOLLY, JR.
BURLINGTON, NC

Thank vou, Harry.

idle lliad
I own a 1985 Oldsmobile Del-
ta 88. After only 9816 miles 1
had to replace the idler arm,
which was worn. GM
wouldn’t cover the repair.
The mechanic who replaced
the part tells me [ can expect
more of the same within the
next 10,000 miles, I'm disap-
pointed in GM cars and the
company's so-called “protec-
tion" plan. I think you ought
to warn your readers.
M. A. GATEOWSKI
MYRTLE BEACH, 5C

Warning: Waitch out for the
trap I believe Mr. Gajhkowski

has fallen into. There coufd
be more to his story than
meets the eve. There's a good
chance his car's idler arm
was in satisfactory condition,
and that's the reason GM
wouldn't pay the cost of re-
pair, even though the car was
still wunder the 24-
month/24,000-mile warran-
ty. The mechanie who told
him that the idler arm was
worn may have made his di-
agnosis in the following man-
ner: He grabbed the part,
shook if, felt a certain amount
of movement and concluded
that the part was faulty.

The problem here is that
this method of testing isn't ac-
curate. The idlerarm ina
Delta 88, as in most cars, is
supposed fo have some free
play. In the old days if wasn’t
supposed to have any,

Many idler arms in good
condition have been con-
demned to the scrap heap by
mechanics who erroneously
believe they're doing a heads-
up preventive mainfenance
service by replacing a shaky
part.
Let's take M. A.'s Delta 88.

According to the service
manual, “The idler arm as-
sembly by design has a mod-
erate amount of lash and
should be replaced if, when
an up-and-down force of 25
pounds is applied at the inter-
mediate rod end of the idler
arm, the vertical lash exceeds
Ya in.” This means the idler
arm can be moved by as much
as s in. and still be usable.
Furthermore, when you're
testing this idler arm, it's nec-
easary to keep the weight of
the car on the wheels, rather
than using a chassis lift or
floor jack.

Galant Effort

In your Service Tips seg-
ment of “Car Clinic” present-
ed in Feb. '88, vou listed two

{ Please tirn to page 30)
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Before you buy any radar detector,
check its references

sincﬂ our beginning in 1978, we've always
been committed o nlgh-pen’mmance radar
warning. The resuits of that commitment are at
the battom of this page.

Our strategy

Our engineers never stop working on the
challenge of radar warning. When they invent
a better way, even if it's only @ minor detail,
we rush that improvement into production. We
don't wait for next years model: We make a
running change in our own factory in Cincinnati
85 5000 as possible,

Performance payoff
This policy of running changes instead of
model changes allows us o apply our enargy
where it does the most good: maintaining top-
rated performance, We never waste our enargy
an new styling and funny featuras.
The payoff for you: when you buy Escort
or Passpart, you know you're getting the latest
scignce in radar warning.

Check our references
After ten years in the rmdarwaming busi-
ness, we think our way works best. But dont
take our word for it.

Listen to the auto magazine experis, Below
are thelr test ratings. And these are overall
ratings, not just guotes taken out of context.

Wa'll sond proof
Just call us toll-frea {1-800-543-1608)
and we'll send you the most recent tests, com-
plete and unedited. Read for yoursell exactly
what the experis say.

From us to you

In addition 10 continuous imMprovements,
we have another unigue policy. We sell direct
to you, not through stores. Because we can
serve you better if we sarve you persanally.

Call us toll-free with any questions, If you
decide to buy, orders in by 5:00 pm eastern
time go oul the same day. We pay for UPS
shipping, And overnight delivery by Fedaral Ex-
press is only $10 extra,

Guaranteed or alse
If you're not completely satisfied within
30 days, return your purchase. We'll refund all
your monay, including return postage. There
are no hidden charges,
For radar warming you can count on, just
call us toll-free.

Order Today
TOLL FREE 1-800-543-1608

| Wt Fri Bamy-11pm, Sat-5un 9306 E5T)
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PASSPORT

CEIVER

PASSPORT $295 0w row st 816,77 1a1n)

ESCORT

RADAR WARNING RECEIVER
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Cincinnatl Microwane

» Dopartment GEEES
One Microwave Plaza
Cincinnati, Ohio 45249.9502

ESCORT AND PASSPORT ARE CONSISTENTLY RATED HIGHEST IN MAGAZINE TESTS
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Serryman
B-12
CHEMTOOL

Before you get too far into that tune-up on your car,
truck, boat or lawn mower engine, try a can of
BERRYMAN B-12 CHEMTOOL. Just spray it on or
jpour it in. Barryman B-12 cleans away gum, varnish
and carbon build up in carburetors, fuel systems and
internal angine pans.

Tinker if you must, but to eliminate hard starts, stall-
ing, knocks, pings and after run, reach for tha B-12,
because Barryman is the performance solution to
angine problems.

BEARYMAN PROCUCTS, INC.
3800 E. Randol Mill Rd. Arington, Tewas 78011

CAR CLINIC
(Comtinued from page 25)

part numbers for the oil filter Chrysler wants used on its 1987
and 1988 vehicles that have the Mitsubishi 3-liter V6 engine.
Those part numbers are MD108063 and 4105409. I bought a
1988 Mitsubishi Galant Sigma with the 3-liter V6 engine, which
is the same engine used by Chrysler. My Mitsubishi dealer ree-
ommends an oil filter bearing part No. MDOS7003. A Chrysler
dealer tells me [ can ose filter No. MD108063, which he sells for
a considerably lower price. My Mitsubishi dealer cannot find a
listing for Alter No. MIMIOB0G3, and the Chrysler dealer can't
find a listing for filter No, MDOSTO03,
Can you make sense out of this?
BRIANJ. ALESI
ANCHORAGE, AK

This is one of those cazes where appearances can be guite deceiy-
ing. The Mitsubishi filter (part No. MD108063) for the Chrysler
3-liter engine has a standard thread.

The Mitsubishi filter {part No. MS097003) for your Galani
Sigma 3-liter engine has a metric thread.

Contrary to what the Chrysler dealer, told you, don’t mix up
the filters and their part numbers.

Truth About Consequences

I recently purchased a 1874 Ford F250 pickup that has a 2-year-
old Ford remanufactured short-block engine. 0il is showing up
in the coolant, but there's no sign of coolant in the oil.

To my amazement, the vehicle runs fine, the oil level doesn't
drop significantly, and there's no excessive exhaust.

I asked the previous owner about this, and he told me that
Ford had done a number of things to try to correct the condi-
tion, including installation of new manifold and head gaskets,
flushing the radiator and block, and testing cylinder pressure.

Tests showed that transmizssion fluid was not lealing into the
radiator and there was no exhaust in the coolant. Ford conclud-
ed that oil was indeed invading the cooling system, but that the
short block was past the warranty period. 1'd like to know if
there's anything [ can do. RICK MERCER

MATTOON, IL

AndI'd like to know how everyone, including whoever represent-
ed Ford, is so posttive this isoil. Is it because droplets are floating
in the coolani?

If this is the only reason, it seems [ikely to me that everyone is

Jumping to conclusions. A sample of the droplets should be ana-
iyzed by a laboratory.

You may find that the substance vou're seeing is in reality a
harmless flushing or coating solution that was used in the re-
manufacturing of the block and 15 now being picked up in mi-
nute quaniities by coolant as it circulates,

However, assuming it really is oil in your radiator, I don't un-
derstand why there isn't any water in the oil. Pressure in the
cooling system should force coolant back the other way after the
engine is shut off.

Unless there's a lot of oil in the radiator, the worst perally you
could face is a possihie engine rebuild at some point in the future,
if you decide to just live with the problem.

If you really have a problem,

Two-For-One Sale

You're my last resort. My 1986 Chevy Cavalier 2-liter engine is
drawing oil from the breather in the valve cover up into the air
cleaner housing and leaving an oily residue on the fuel-injection
assembly and housing. I've replaced the PCV valve. The dealer
calls it normal. The other annoying problem is a squeak from
the front sway bar when the weather turns cold. Again the
dealer says this is normal. Will you help?
STEVEN HALPERN
WILTON, CT
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Some evidence of oily residue, especially
anywhere near the PCV connection, is
indeed a normal condition, A puddle, or
a soaked filter, however, definitely is nat.

Has the PCV valve filter been re-
placed?

Have the PCV system hoses been care-
fully inspected for bends or leaks that
might be negatively affecting the perfor-
mance of the system ?

High crankcase pressure, resulting
from a bad head gasket or worn rings or
warn valve guides can overwhelm the
PCV system's capacity o separafe oil
droplets from vapor, thus spilling them
into the air cleaner and thus into the in-
duction systen.

Having a cylinder leakdown test per-
formed will enable you to find any prob-
lems of this nature.

As for that cold-weather front stabiliz-
er bar squeak, remind your dealer that
the original bushings have since been
superseded by Teflon-lined bushings
twhich are desygned to prevent just such o
noise,

The part number for new bushings to
accommodate a 24-mm stabilizer bar is
22532210, If the stabilizer bar shaft
diameter is 28 mm, part No. 22532212

applies. ™

SERVICE TIPS

B |fyour 1988 Chevy Cavalier is suffering
anaticeable loss of power, the first thing to
check is the hood insulator, it might be
sagging, interfering with the air intake,
That's whal Chevy dealer service bulletin
B8-186-10 suggests. Il also provides the
solution: Remove the section of the
insulator biocking the infake.,

B A new cylinder head gasket (part No.
EB3Z-6051-A) made of & durable graphite
composition has been issued by Ford 1o
stop coolant and oil leaks from the cylinder
head-to-engine block mating surface. The
new gasket is for use on 2.3- and 2.5-liter
high-swirl combustion (HSC) engines of
1084-'88 Tempo and Topaz and 1986-88
Taurus. The leakis most visible inthe area
below numbers 2 and 3 sparkplugs.

B A solution for what Chrysler calls “er-
ratic cold-anging idle” in G- and H-body
cars equipped with 2_2-liter lurbo engines
and manual iransmissions may be fo re-
place the compuler. The computer used in
Ihese models—Dodge Daytona and
Lancer and Chrysler LaBaron
GETS—goes by the fancy name of Single
Module Engine Controller {SMEC). The
new designed SMEC carries part No.
5233246, except in cars for sale in Califor-
nia, where the part is No. 5234340,

B Come this winter, if the 2-liter engine in
your 1987 or 1988 (Oids Firenza happens
to foul its sparkplugs, swilch toa hotter
heal range. Olds suggests using AC
R44LTSM plugs gapped to .035in.

Drummer Boy

If you're driving yourself nuts trying to find out why
your car is vibrating, look to the rear brake drums to
make sure they're true. Lay a straightedge across
the wheel-mounting surface in the pasitions shown
in the illustration. If you see daylight between the
siraightedge and the surface, replace the drum
This could get rid of the vibration.

DO YOU HAVE A CAR PROBLEM?
St ek Mot whout 0. Send gowr guesfion fo the
Cardlinie, Popaiar Mechmwics, 225 West STHhSY,,
New Yard, NV 1oiipn, While ledters cannal be
ansirvreed anliilwandfy, prnddewin that are of genem!
tnderenl uvl! be dineresed (v e colwmin.
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ORDINARY “My desk wasonly
a step away from
PEOPLE. Salvation Army."

Dave had given up
g until he discovered
RESUHS- Formby's” Conditioning Furniture
Resulis that come from a Refinisher. This innovation from the
conditioning Furniture Refinisher Formby s Work shop contains pene-
that nourishes as it refinishes. trating wood conditioners that help
prevent drying and cracking.
”Fnrrnl'“_,."'ﬁ dissolved the bui [td.:p-
varnish, lacquer and shellac—
revenling the woods inner glow
And it conditioned my wood at the
same time,” continued Dave,

Ler Dave's trivmph inspire you,
Thanks to the [
remarkable - .
products that
eome from
the Formby's
Workshop—and
our toll-free
number for
expert advice—
you can get
extraordinary
risults, -

Nothing works like things
from The Workshop.

d

78 R
Workshop

The ordinary person:
Dave Bostic, Purchasing
Agent, The extraordinary
result: a miraculous
makeover of this desk.

[ ]_'4'-'\.1_|+r.1'|mm|~!i Formdw I
The Foemby's Workdhop, (live Bramch, Mississipps 386%4



IMPORTS

BY BILLHARTFORD

The Future's In The Fast Lane

UST WHEN YOU

thought the “Road

Warrior”™ design
school had recessed for the
summer—miavhe forever
—along come these way-oul
coneept cars from Ital De-
gign, Shown at the recent Tu-
rin Motor Show, the roadster
and van look like they should
be roostertailing through
some future desert with the
cragies in pursuit. But this
isn't make-believe. The ge-
nius of [tal Design, Giorgetto
Giugiaro, a mover and shak-
er whose design talent shines
through a lot of sheetmetal,
is up to something.

In the case of the Asgard
space-wagon, Lthe so-called 1-
hox configuration is used for
Hi.-a approach to a luxurious

Ninivan.
In Europe, a van—even

a station wapon—is still re-
garded as a tradesman’s
workhorse, but the Italian

designeris trying to bring his |
admirers around to the &

ilea of an upscale vehi- |
cle that doesn't have to

be a traditional notch-
back 4-door sedan. But

it must look aggreszive,
says Giugiarn.

Mercedes Of
The Minivans

The gedan of the future, ac-
cording to Giugiaro, is his
wagon with the works—full-
time 4-wheel drive, at least
200 hp from a mid-transverse
engine, and a full comple-
ment of luxury-car features.
It seatzsixinad + 3 ar-
rangement, with an extra
seat for two kids facing aft,
and has airbags in front.
When it comes Lo Lhe Az-
b Loe, Giugiaro has pulled

Volvo 740 GLE for ‘89 will use new,
16-valve, dohc Four that's good for 159 hp.

Aztec roadster and Asgard van

|below| are high-speed concept
vehicles from Ital Design.

out all the stops. The 2-seat
spider, which has separate
passenger compartments be-
hind their own individual
windsereens, should, he
feels, outperform any pocket
rocket or sport sedan.

Toward 200 Mph

The sports car must be rein-
stated in its special place,
with extraordinary perfor-
mance. So, 200 mph should
be the targel of any sports
car that lays ¢laim to the
name. The Aztec concept
isn't that fast with its 250-hp

ing

Audi Five but it would be if
Giugiaro packed in the 450 hp
that he considers necessary
for a competitive sports car.
On the Autostrada and Auto-
bahn, at least, the future's
coming fast.

Volvo 16V

When the 1989 740 GLE
reaches showrooms next
maonth it will mount Valvo's
first multivalve engine. The
2.3-liter Four with {four
valves per eylinder, twin
overhead cams and twin
counter-rotating balance
shafts generates 159 hp at
5800 rpm. Toothed belts do
the job of driving the cam-
shafts and balance shafis,
and self-adjusting hydraulic
Lappets operate the 16
valves. The new catalyst
Four uses Lambda Sond to
momtor fuel-air mixture and
knock regulation is built in.
With mieroprocessor-con-
trolled ignition, the 2.3 15 vir-
tually service-free. Just
change the oil frequently and
plugs every now and then. PM
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Frankly we
ont expect you to

believe this.

And who could blame you? Almost every low tar cigarette
claims great taste and less tar. But try a few and those claims
quickly go up in smoke. With Merit, there’s a real difference. It’s called
Enriched Flavor™ Only Merit has it. Which is why, in a nationwide test, a majority
of smokers said Merit tastes as good or better than brands
that have up to 38% more tar. See for yourself.
You'll find Merit unbelievably good.

Enriched Flavor." low tand -IA solution with Merit.

.
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MERIT

i

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide. ©:Phiky Monis Inc: 1993

Kings: B mg “tar." 0.6 mg nicotine av. per cigarette by FTC method.




ELECTRONICS

BY STEPHEN A. BOOTH

Catch A Wave

T'5 BEEN more than
three years since we
last visited the realm

of shortwave radio (“Short-
wave Lightweights," page
B4, April '85) and in that
time, sales of world-band re-
CEIVErs continue to grow—up
ahout 25 percent last year
dlone, according to trade
gources, Although only 4 per-
cent of the U, 5, population
now owns a shortwave radio,
that figure is expected to
reach 20 percent by the year
2000,

One technological innova-
tion that deserves eredit for
the upsurge in shortwave lis-
tening is the development of
direct-access frequency tun-
ing, and its incor-
poration into
small, battery-
powered re-
ceivers about
the gize of conventional tran-
sistor radios. Although pur-
ists and advanced radio buffs
might seoff, direct-aceoss
tuning has made world-band
listening more accessible toa
wider audience. Insteai of
having to worry about meter
bands, then fiddle with a dial
to locate a station on hard-to-
read tuning scales, all the
user needs to do iz punch in
the station's frequency num-
bers, telephone-style, on a
keypard.

When we last reported on
shortwaves, direct-access
portables were relatively
new and still somewhat ex-
pensive. Suggested retail
prices have dropped by about
one-third since then, to the
3200 range. (They might
have dropped farther, but
currency exchange rates now
make imported electronies
mare costly. ) That's the price
of Panasonic's RF-B40 and
Radio Shack's Realistic DX-
440, two recent entries in the
direct-access tuning field.

Inaddition to direct-access

34

tuning via keypad, the RF-
B40 lets yvou preset 27 sta-
tions in memory—nine for
the DX-440. If you're not
sure of the station’s exact
frequency but know the me-
ter band it is in, you can se-
leet that band, then scan it
manually via push-button, or
let the radio scan the band
automatically for active fire-
quencies. Liguid-erystal
display screens give you a
readout. Built-in monaural
londspeakers and headphone
jacks provide the sound. In
addition to 12 shortwave
bands, each radio gives you
AM and FM.

Shortwave listening can
provide many entertaining
and educational experiences.
Bezides live news and the in-
terpretation of news events
from overseas, there is a
wealth of cultural and sports
programming, much of it
broadeast in English. You
can also bone up on a foreign

language, learn its colloguial-
isms and train your ear to its
accent, by tuning in to sta-
tions that broadeast in their
country's native tongue. And
il you're traveling overseas,
a portable shortwave can
keep you in touch with news
from home, whatever your
language. Baseball fans take
note—American Forees Ha-
dio TV Service carries the
playoffs and World Series
live. But whether you tune in
the pame or news by conven-
tional-analog dial (very good
portables sell for less than
$1040) or by direct-access, the
old ballpark maxim holds
true; You can't tell the play-
ers without a scorecard.

A very handy guide to
shortwave listening is the
Passport To World-Band
Radio, published by Interna-
tional Broadeasting Ser-
vices, Ltd., Box 300E,
Penn's Park, PA 15943
($16.90). Thiz 400-page man-

Shortwavie keypad lets you punch in frequencies as easlly as telephoning.

unl will give you quick access
to the frequencies and broad-
cast times of more than 1100
shortwave stations. Addi-
tionally, Passport contains
numerous articles and tips on
shortwave listening, inelud-
ing buyer's-guide reviews on
radio gear. A guide such as
this iz probably the only ac-
cessory you'll ever need for
your radio,

Picture This
The 1988 Summer Olympics
ig just around the corner.
The games run from Septem-
ber 17 through Oetober 2,
and NBC plans to broadeast
the events in MTS sterea
sound, the first time ever for
the Olympics. Just in time for
the Seoul pames, the first
IDTV receivers will become
available at retail stores in
the 11,5, market.
You'll read more about
these digital chassis, im-
{ Please firn to page 28)
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Train with NRI for a high paying

career servicing

H-llﬂ Dﬁlt-ﬂ

Ak RAM, 072 MM oy hard disk drive you installin-
ﬁ‘m!i:uﬂmr sl disiy i Hlml“ Y
: AL 1

LESSONS—Clear, well illustrated
texts huild vour understanding
of computers step-hystep.

DISK SOFTWARE—
inchuding MS-DOS, GW
BASIC, WordStar,
and CakeStar.

you a total mastery of computer
operation and servicing techniques.
You'll do programming in BASIC
language—even run and interpret
essential diagnostic software.

Understanding you get only

through experience

You need no previous knowledge to
succeed with NRI. You start with the
basics, rapidly building on the funda-
mentals of electronics with bite-size
lessons. You perform hands-on experi-
ments with your NRI Discovery Lab
and then move on to master advanced
concepts like digital logic, micro-
processors, and computer memories.

Learn at home in your spare time

You train in your own home at your
own convenience, backed at all times
by your own NRI instructor and the
entire NRI staff of educators and
student service support people. They re
always ready bo give you guidance,
follow your progress, and help you over

Now you get it all . . . training for one of
America's fastest-growing career oppor-
tunities . . . training to service all com-
puters. . . training on a total computer
system. Only NRI can give you the well-
rounded training you need, because only
NRI gives you a complete computer
system . . .computer, monitor, floppy
disk drive, hard disk drive, software,
even test instruments like a DMM and
logic probe to work with and keep. It all
adds up to training that builds the
knowledge and ability you need to suc-
ceed as a computer service specialist.

Get inside the newest Sanyo

—fully compatible with the IBM PC*

As an NRI student, you'll get total
hands-on training as you actually build
vour own latest model Sanyo B0 Series
computer from the keyboard up. It's
fully compatible with the IBM PC and,
best of all, it runs programs almost twice
as fast as the PC. As you assemble the
Sanyo 880, you'll perform demonstra-
tions and experiments that will give

Get started now by building
fully PC -compatible computer

oomputers.

MECTVERY LAR—Using it.
voul construct and fest
circuils filoe those weed

with compubers.

MGITAL
LML
PROBE—
Simplifics
analyzing digital
cimounl operation.

this

the rough spots to keep you moving
toward your goal.

Free 100—page catalog tells more. . .
send today

Send the postage-paid reply card today
for NRI's 100-page catalog that gives all
the facts about computer training plus
career training in robotics, data com-
munications, TV/audio/
video servicing, and
many other fields. If
the card is missing,
write to NRI at
the address
below.

*[BM is a registered
trademark of International
Business Machines Corp.
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MeGraw-Hill Continuing Education Center
J0a9 ‘l'-'mm:un Avenupe W ';
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(Comtinied frov poge 34)
proved-definition TVs in this month's
*Home Video" column (page 50). Thay
represent an interim step along the way
to EDTY {(enhanced-definition) and
HDTV (high-definition) systems that
could be in place by the 21st centory
We've reported on these futurevision
systems in the past, but until recsntly
the future has remained just over a hop!
zon that kept slipping farther away
Now, the intreduction of super VCRe
that deliver better images then hroad
cast or cable TV (“Super Home Viden "
page 58, Jan '88) has prompted some
forward progress in the direction of bat
ter TV transmission systems. Before
lomg, a variety of committees will begin
evaluating proposed technologies for
the TV of the future, for the purpese of
establishing a single standard of trans
mission and reception

Tha geal set for HDTV is a video dis-
nlay with the quality of wide-sereen
maovie theater images, accompanied by
apadip anundtracks with the high fidelity
dativorad by digital compact discs.
Caompared to the 4-to-3 width to height
proportions of today’s TV, a b-to-3 ratio
{romatimes expressed as 16-to-9) would
ba the norm. While the picture gets wid-
ar, its mekeup would also become less
erivde than today's, by altering the TV's
geanning system. Right now, a TV
Frame has 525 lines composed of two in-
tarloead fialds of 262.5 lines. Motion is
sonveyed by updating one field, and
then the other,

Instead of seanning alternate lines, as
in the 2-field system, HDTV will elimi-
nate picture jitter by scanning progres-
sively—an entire frame at a time. And
hecanse that frame will have 1050 lines,
twice the current number, the picture
will appear virtually seamless—without

seanning lines being evident,

Trouble is, the amount of information
contained in this 1050-line, wide-screen
picture cannot be accommodated within
the bandwidth of the 6 megahertz chan-
nel now used to broadeast TV signals.
That day might come, but when it does,
a snciopolitical roadblock remains, Tens
of millions of existing TV sets would not
be able to display the HDTV signal,
Meanwhile, two transmission systems
{one for HDTV, one for existing TV) is
not feasible. Accordingly, the goal for
the future is backward compatibility;
Any HDTV system will have to be capa-
ble of delivering conventional signals to
existing receivers while transmitting
improved images and sound to newer
high-definition sets.

Although there are HDTV proposals
that would satisfy this requirement,
they need more than a single 6 MHz
channel to do it. Right now, it is not

‘Get a FREE® one.

Get a radio-controllied

General racing truck FREE when you

jcaofa

buy 4 General Grabber radials.

For the name of your nearest General Tire
Motorsports dealer call 1-800-255-2550.

Buy a set of four General Grabber light truck radials American
between July 1 and September 30 --either the proapa—aya At e

Grabber AP* for all-around on- and off-road use,
Grabber AT * for tougher terrain or Grabber MT* for
people who really like to play in the mud- - and
get a radio-controlled General racing triick FREE.

* Offfer void where prohibited by law,




ecertain whether the Federal Communi-
ecations Commission will alloeate addi-
tional spectrum to broadeasters for
HDTV. One proposal that meets most of
HI¥T'V's goals and stays withina single
i M Hz channel hails from the Davied Sar-
noff Research Center in Prineeton,
Nir“‘-hlr:—'g'}', 1'n|‘|m'l'|_1.' alfiliated with
RCA and General Electrie.

Sarnoff calls the system ACTV, for
Advanced Compatible Television. Itisa

transmission—nmumely, sidepanel imag-
ery that completes the wide-screen pic-
ture, plus additional picture details,
Meanwhile, conventional TV sets would
simply rnoee the extea video informa-
tiom that they are not capable of receiv-
ing. According to Sarnoff, the ACTY
signal would not affect older sets ad-
versely in any wav. Actually, the pic.
ture guality they display would be
alightly improved, thanks to some pre-

thaut'z already in experimental use—in
theair, IUs called, approprintely, Adrvi-
gion. And it's being tested on Northwest
Airlines Nights between Detroit and To-
kyo. The system vses 3-in, LCD-color
TV monitors recessed in Lhe seat backs
of the aiverafl,

Clurrently, six channels are availuble
ineluding movies, TV reruns, sports
features and news. Passengers recelve
the awdio through headphones,

Airvision i= a joint venture betweon

form of enhanced-definition TV he-
epuse, with only 6 MHz to work with, it
lavks the 1060-line progressive (nan-
interlace) scan feature of HDTYV.
Instesul, it opts for the 525-line progres-
sive seanning soon to be available in
IDTY {improved-definition) sets, and
HDTV's §-to-3 wide sereen.

Digrital signal processing within the
future wide-screen sets would enable
them to receive und display the extra
video information eneoded in the ACTY

the uture,

fltering at the transmizsion end that is
desipned to eliminate shorteomings in
the existing hronideast system. ant,
SarnefTz ACTY,
hle of even proater resolution (such as
HDTV's 1050 progressive scan lines) in
should additional broadeast
bindwidth become available,

On The Air, In The Air
aomuch for skyvguzing at future TV svs-
tems, Let's get down to Earth with one

by the way,

N.V. Philips, the Duteh electronics gi-
anid Warner Brothers, The Valen-
is capa-  via, California, company says that if the
gyvslem proves ]m'ml:ur, Northwest
might inztall the mini sereens through-
ot 1ts fleet,

Airvision might also get a tryoeut in
British Alrways and Qantas plunes this
summer. Additional entertainment pro-
rams, ineluding videogamies, might be
offered at a later date PM

Win a REAL one.
n;\ A_

b"H

Win a 1988 Ford Ranger, a trip to the
1989 MINT 400 or one of 146 other
super prizes.

While you're trying on your newset of Grabbers, grab
an entry blank and go for it. A gutsy but gorgeous
Ford Ranger XLT heads a list of terrific prizes that

includes a tripfor two to Las Viegas and the Mint 400,
Grabber radials on American Racing Equipment
Wheels, Escort Radar Detectors, Monroe Shock

Systems, Champion batteries and General Motorsports
jackets. Get on your Generals and go.
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Long-Term Boat Test

SEA RAY PACHANGA 22

Our long-term test finds big muscle in a sleek, compact package.

BY JOE SKORUPA, Boating/Outdoors Editor; PM Photos by Skip Gandy

ACHANGA is more than a
salsa-Mlavored dance, 1t's a live-

ly, spirited mood that Latin
Americans have been celebrating for
decades. Pachanga is also the name of
a bout buill by Sea Ray, of Knoxville,
Tennesgsee, and it's no coincidence
that this sleek waveburner has a hot,
up-tempo nature.

Early last year, the PM test team
rot its first look at the Pachanga 22
and, after a battery of tests, declared
it the winner of 4 head-to-head, no-
holds-barred comparison test, (See
“Muszcle Boats,"” page 102, July '57.)

Tested against five of the sexiest
witer seorchers on the market, the
Pachanga finished ahead of the pack
in top-end speed, fit and finish and to-
tal stowage space. It was second on
the performance course, third in ae-
celeration and a leader in value, with
one of the lowest price tags in the fleet
($29,395 with MerCruiser 350).

But this was a 1987 model and we
only had four days to wring it out, so
we asked Sea Ray for an '88 Pachanga
22 for a long-term test and a more in-
depth profile,

We picked up the brand-new, blue-
and-white museleboat last summer
ani used it for zix hectic weeks as ifit
were our own boat, We used it in all
types of water and weather conditions
—trallering, launching, docking, an-

40

Pachanga is smooth and sexy at speed and
behind the well-lald-out command station.

choring, cleaning, maintaining, wa-
terskiing and family eruising. Over-
all, we found the boat to be built like a
thorougrhbred, but we also found a
few nits to pick.

On the road

Sea Ray arranged for us to take deliv-
ery of the test boat through a local
idealer, D & R Boats, in Greenbrook,
New Jersey, D & R is one of the larg-
est and best-operated Sea Ray deal-
ersin the East.

After evervthing checked out, the
boat and Load Rite Trailer was
hooked up to our 4x4 and we were off,
First stop on our test schedule was in
upper New York State on Lake
George, 250 miles away, After this, it
was two weeks on Greenwood Lake,

near the New York/New Jersey bor-
der and, finally, two weeks on the
Connecticut side of semiprotected
Long Island Sound.

Fully loaded with gear, the hoat
and trailer weighed about 3500
pounds. We drove rainslick roads and
jockeyed for position on high-speed
highways. We launched at a number
of steep and tricky boat ramps and,
not least importantly, backed into
tight, obstacle-strewn driveways,

In all situations, the boat and trail-
er were maneuverable and gave a
comforting sense of sure-footedness
at speed. However, the trailer told us
when we were exceeding the limit by
wandering and misbehaving slightly.
Slowing down immediately corrected
all problems,

On protected water
The Pachanga, to quote a popular
sang, wis born to run, We equipped it
with MerCruizer's impressive 350
Magnum, a 270-horse firebreather
that pulls extra power from a big GM
block via high-rise intake manifolds.
The boat was dialed in to perfection
by D) & R Boats amnd required no tun-
ing or major shop maintenance during
our test,
On protected water, the Pachanga
ripped along at nearly a mile 2 minute
(Pleaae turn to poge 431
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Dealer Service:

Profile in Uualll}r #4: At f'rmi' Motar Company we 're commutted to building quality cars. And our dealers
are m:.-rﬁ.mg to back this commitment with (Juality Care. That s why we offer a 6 year/60, 000 mile
puu?rfnrm i urmnﬁ on our cars and light trucks. And our dealers back that up by r{,{ﬁ reng the Lifetime
Servece Guarantee, ™

One more reason

Ford Motor Company
has desig nedandbmlt

the hlghest quality
American cars and trucks

for 8years running.
<>

Quality is Job 1.

FORD » LINGCOLY » MERCURY = FORD TRUCKS = FORD TRACTORS

*Restrictions and deductible apply. Ask your dealer for a copy of this limited warranty, **On covered rrpmﬁ Ask vour
purnﬂjmn:rq_, 2 dealer for a copy o this limited warranty. {Based on an average of owner- ﬂ*'ll.li'{l'd prul:[ullh in a series of surve Y
of *81-'88 models designed and built in North America. Buckle up— Iﬂg{‘llll_*r we can save lives,
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SEA RAY PACHANGA
{Continued from page 40)

and was clearly the fastest boat on
both Greenwooid Lake and Lake
George. Top-end speeds were a con-
sistent B8 mph, with occasional blips
on the radar gun at 59 mph.

Aceeleration was equally blister-
ing, racing from 0 to 40 mph in just
over 10 seconds. This, of course, made
it an ideal towboat for waterskiing.

Even more impressive than raw
speed and power was how the boat
handled at speed, which I believe is
the litmus test for all powerful family-
oriented boats,

In recreational situations, inexpe-
rienced drivers are often behingd the
wheel. When this happens with the
Pachanga, the driver finds a forgiving
boat with tight, responsive steering
and tremendous cornering ahility.
The hull showed no signs of chine
walking, skittering through turns,
porpoising or wandering in
straightaways,

Overall, the Pachanga has some-
thing for everyone. It's fast enough to

rovide thrills, wide-open enough to
et you soak up the sun, and sexy
enough to be a headturner,

But, after hours of serutiny, it is not
surprising that I discovered several
shortcomings. Most noteworthy is
the small euddy eabin, which is little
more than a crawl space, although its
off-center access door offers relative-
ly easy entry/egress.

On the upside, the cuddy had two
FIEJ{ lass urudl:tck hatches that al-

in plenty of light and air, espe-
cially when the cabin door was open.
It's also fully carpeted and has a thick
gleeping pad large enough for two to
be ecomfortable out of the elements, al-
though I wouldn't recommend it for
serious overnighting.

Also on the small side were the
cockpit, sunpad and usable deck
space. We actually squeezed five
adults and two kids into the two buck-
et seats and large bench seat, but this
was pushing it. The cockpit is built for
a maximum of five adult passengers,
gix if kids are counted,

A cooler space for beverages and
food is provided in the cockpit be-
neath a cutout hateh, but it's designed
for a removable cooler of the Coleman
variety. A boat with this kind of price
tag (nearly $30,000) and with this
much style, should have a built-in, in-
sulated cooler with a hinged hatch.
Anyone who wants a portable cooler
can always bring one,

On the Sound

A number of superb driving features
became evident on the choppy waters
of Long Island Sound.
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First of all, its deep-vee hull, which
has a sharp 22° deadrise at the tran-
som, displayed outstanding rough-
water performance. It blasted
through a 3-ft. chop with anincredibly
soft hull reentry. It was dry, too, with
reverse hull chines throwing water
well away from the cockpit at all
speeds,

The wraparound, tinted wind-
gereen, made of a distortion-free tem-
pered safety glass, is cut low to
conform with the Pachanga's Euro-
style lines, but so iz the helm seat, and
wind blast is kept to a minimum, For-
ward visibility is excellent,

Helm features | especially liked
were visibility and accessibility of
gauges and controls, padded sport
wheel, cireuit breakers on padded
dash, lots of legroom, grab rails and
dash-mounted AM/FM tape unit.

Beyond the helm, standout design
touches were the powerlift engine,
hateh and the full-length integrated
swim platform.

The 22-ft. Pachanga, which has a
trailerable 8-ft. beam, comes
equipped with a long list of standard
equipment. Notable are the ski-tow
ring, swim ladder, Halon fire system
and stainless-steel prop.

The only options on the long-term
test boat were the two foredeck
hatches. These weren't installed on

the '87 comparison test boat and they
were sorely missed. Without them,
the cabin is dark and musty. They are
highly recommended.

Fit and finish throughout was su-
perb, with stout hardware, smooth
gel coat, plush vinyls and fabries, con-
cealed fasteners and overall crafts-
man-like detailing.

However, one element did puzzle
me. A taut cable ran down the center-
line of the bow, which was a rough
attempt at providing a courtesy hand-
hald. gince the windsereen does not
open up, and climbing onto the bow is
rare, it seems Lo me this is a superflu-
ous feature,

If a grab rail were necessary, then
it should be a firm one made of stain-
less steel rather than an ineffective
halfway measure.

But all eriticism of the Pachanga 22
is slight. Overall, it is a mini-offshore
muscle machine that looks as hot as it
runs, It may not have an overabun-
dance of cockpit and eabin room, but
space isn't what this boat is all about.
Would you complain that a Corvette
isn't roomy?

After a summer's worth of hard
use, the Pachanga 22 confirmed what
we discovered in our muscleboat com-
parison test. It's a superior boat, with
great value, and a craft the PM test
team would love to own. P

Taste em all on us.
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The Ageless
Airplane

O ONE I8 MORE
safety conscious than
the 1.5, Air Forece.

And that service recently be-
gan to extend the life of two
'B0s-era training air-
craft—the primary T-37 and

he s SO ; -"'l
T35 Along aasm—e 45 AR r’ﬁﬂcn :
o

with the DC-3,

and even my own Piper Az-
tec, the T-37 is a great exam-
ple of good American design
being relatively ageless even
in the high-tech world of avi-
ation. Both the T-37 and T-38
will be close to 50 years old
when they are finally retired
some time after the turn of
the next century.

The T-38 program has
been underway at the San
Antonio Air Logisties Cen-
ter, Kelly Air Force Base,
Texas, and the T-37 program
should be beginning shortly.

When the twin-jet T-37
was first built by Cessna in
the mid-"50s, the design goal
was for a life of 8000 flying
hours and 20,000 landings.
This was subsequently ex-
tended in the early '60s to
15,000 flight hours and
347,500 landings.

With a current service life
limit of 18,000 hours, the up-
dating will nearly double the
T-37's life by adding an addi-
tional 15,000 hours.

To assure that the T-37
hangs together during its ad-

AVIATION

BY FRED MACKERODT, Contributing Editor

FiftlesT-37 trainer, seen here in A-37

dress, will serve past year 2000,

ditional years of service, the
Ajr Foree nses an inspection
process edlled Damage Tal-
erance Analysis. DTA relies
new principles of fracture
mechanics and crack-growth
analysis, backed up with
testing. Previous safe-life
methods of maintaining
structural integrity assumed
that materials and structures
begin life without flaws. The
damage tolerance design phi-
losophy, on the other hand,
assumes that all fabricated
structures contain eracks or
flaws of certain minimum
sizes even when the struc-
tures are brand new, and
that these cracks and flaws
grow as the structure ages.
Damage-tolerance postu-
lates how large a erack a
strueture can tolerate with-
out resulting in a catastroph-
ie failure, and predicts when
that point will be reached.
This data is combined with
a computer analysis of the

B00 supersonic T-38 trainers will

e be 50 years old before retirement.

[+
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entire airplane which allows
the Air Force technicians to
identify those areas of the
aireraft that are the most fa-
tigue critical,

With these new Lech-
nigues, the T-37 will go from
a serviee life limit, at which
point the aireraft is automati-
cally grounded, into an in-
spect and fly mode,

So far, the T-37"s safety re-
cord has been admirable,
with only one in-flight acci-
dent—in 1968—attributable
to & structural failure.

The budget for the T-37
life-extension work is $195
million, a relatively paltry
sum when you consider what
it would cost to build a new
fleet of primary jet trainers.
A total of 644 aireraft will be
modified.

How can owners of peneral
aviation aireraft approach
the care and maintenance en-
Jjoyed by the T-37—in effect
achieving the eternal air-
plane? Consider the case of
my Piper Aztec NETA,

It is sitting up on

jacks in the
hangar looking
forlorn, even
trashed. The cowlings
stripped from both en-
gines lie up against one

wall. Its propellers rest on
plastic drums in front of the
airplane. [gnition wires hang
down. Two gaping holes in
the right engine mark where
cylinders have been re-
moved. Four magnetos lie on
the floor under one wing.
From tip to tail, round in-
spection plates hang limply
from the airfrume.

Inside, the six seats and all
of the carpeting have been
removed, exposing the shiny
aluminum fight deck. And in
the rear, the tail cone slumps
loosely underneath the stabi-
lator,

It's a depressing sight.
The Piper looks to all the
world like the vietim of an at-
tack, a giant rip-off—like a
car left unattended for more
than 5 minutes on the shoul-
der of the West Side High-
way in New York City. But
rather than having been vie-
timized, the Aztec is under-
going a yearly ritual; Its an-
nual inspection.

It's been a good annual so
far, as annuals go. Two ex-
haust leaks have eroded the
aluminum exhaust ports on
two eylinders and these have
been sent out to be refaced. A
vacuum pump is leaking oil
on the back of one engine,
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Appearing stripped and plundered, Piper
Artec NBTA undergoes annual inspection.

and the prop seals are doing the same up
front. The sparkplugs have seen better
days and will be replaced,

All im all, it will take technicians Ke-
vin Sisti and his assistant Scott Lavine a
week to perform the annual inspection.
In the proeess, they will perform 215
operations and certify the airplane
for another year—or about 200 more
hours—of Might.

It's at annual time that [ ask myself
the annual question: How long will 1
continze to enjoy my airplane? Ifit were
an average automobile, it would have
been on the junk heap nine years ago
when it was 8 vears old.

Piper Aztec NBTA was first flown in
1971. Since that time it has accumulated
3200 hours and has covered about a half-
million miles. Next year at annual time
it will get its third set of engines,

While the airplane is old by automo-
bile standards, it is not even middle-
aged by airplane standards. Of the
220,000 active general aviation aircraft
flying in this country today, my airplane
is just about average agewise. The Gen-
eral Aviation Manufacturers Assn. esti-
mates that the average single-engine
airplane is 21 years old. Light twins,
like my Aztec, average 14 years old.

With the production of new airplanes
reduced to a trickle of less than 1000
planes a year due toa variety of reasons,
not the least of which are this country’s
screwed up liability laws, the average
age of active general aviation aircraft is
increasing every yvear.

The DC-3 example

So just how long can an airplane like
mine last? Unless something unfore-
seen like an accident happens, my Aztec
could probably last forever. Warren
Basler would probably agree with me.
Basler's business is based on an aireraft
which recently passed its 50th anniver-
sary—the DC-3, Based at Wittman
Field in Oshkosh, Wisconsin, Basler
Flight Service owns and flies 13 of the
veteran aireraft, hauling everything
from livestock to auto parts almost ev-
ery day of the year. Other than that,
Basler operates a repair and refurbish-
ing center for other people's DC-3s,
some of which have flown as many as

100,000 hours.
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CutYourBeard.
Not Your Face.

See page 48,

According to Basler, the DC-3 is vir-
tually indestructible. He tells of one
[C-3 he aequired from the French Air
Force. "It was painted, and when we
stripped the paint off, the aluminum un-
derneath looked brand new, The plane
looked like it had just left the factory.”

The Achilles’ heel of the DC-3, says
Basler, is its engines. “Those old radials
have been rebuilt 5o many times,
they've just about had it, and nobody's
building new ones.” Basler estimates
that 90 percent of the repair work he
does on [DC-35is on the powerplants,
The airframes rarely present a problem.

To get around the power gliteh,
Basler is modifying the DC-3 by adding
two Pratt & Whitney PTG turboprops.
With the new turboprops and a zero-
time airframe, he gets $2.5 million for
the converied airplane. “We recently
completed the first example, and it
hasn't stopped fying since we wheeled
it out the door.” Most nights it can be
found hauling packages for Federal Ex-
press,

“The turboprops are a natural for the
airplane,” says Basler. "“You retain all
the good points of the DC-3, with the
benefits of lower fuel cost and mainte-
nance, and greatly reduced vibration.”

If Warren Basler has anything to do
with it, it’s entirely possible that the
DC-3 will still be hauling freight on its
100th birthday.

But can alder airplanes be as sale as
new ones? While there is no way to an-
swer this question unequivocally, one
thing is for sure,

With new technigues now being de-
veloped toinspect and monitor older air-
craft, the safety margin is being in-
ereased every year. New equipment
and good old Yankee common sense are
enabling aireraft technicians to do more
thorough inspections.

As an example, Jet Aviation in Mor-
ristown, New Jersey, uses a portable
video-borescope system to peer deeply
intoan aircraft's innards, A videotape of
the inspection is made as it is going on
and the operator has voice-over capahil-
ity so he can give a blow-by-blow of the
area being looked at while the work is
EOINE O,

With 2.5 magnification and a sharp
color resolution, the tapes can be re-
viewed by groups of experts in the com-
fort of a conference room.

But there's a downside toall the work
being done to extend the lives of Ameri-
ea's airplanes. Just think of all those
warhird buffs who have been waiting to
glom the T-37s when they are retired.
Now these people are going to have to
wait for the year 2000 before the T-37
begins to appear on the surplus lists,

Sorry guys! You'll just have to make
do with all those WWI1 Mustangs. Life
is tough. ™
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MOTORCYCLES

Antilock Brakes

AKE THE
T same test ride
| did—mak-

ing repeated panic
stops on sand-cov-
ered asphalt and a
wetted-down Royal
Air Foree runway in
Berlin—and you'll
certainly want anti-
lock brakes for your
motoreyele, too.
Even after jumping
on the brakes with all
the force I could muster, the
ABB-equipped BMW K100
simply came Lo a straight-
uhead stop, time after time,
Thanks to the electronic ABS
system, there was just a
slow-zpeed shaking but no
drama, no skidding and no
worrying aboul crashing.

Though ABS is now avail-
able on virtually every auto-
maobile with a sporting streak
in its personality, until 19858
antilock brake systems had
never appeared on any pro-
duction motoreycle. There
are good reasons for this: The
systems are expensive and
relatively heavy, and they
need considerable adapta-
tion to function properly on a
2-wheel vehicle.

By the time yvou read this,
however, BMW dealers will
have in stock K100 ES mod-
els with an all-new system
developed specifically for
motorevele use. To under-
score the importance of this
new technology, BMW invit-
ed PM to witness side-by-
sitde demonstrations of ABS
and conventional brakes
(gshown above with safety
outriggers fitted). And to
verify the system's flawless
operation, we rode the ma-
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At Last

BY NORMAN S. MAYERSOHN, Contributing Editor

chines on specially prepared
surfaces a few miles from the
BMW motoreycle plant in the
Spandau section of West
Berlin.

Actually, the need to pre-
vent brake lockupis even
muore critical on a motoreyele
than in a car. Cars don't fall
over when the front wheels
loek: They just lose steering
control. But a eycle almost
mevitably erashes due to the

ABS-equipped BMI [left) stops safely, while corventional skids.

—

an emergeney, and
they engage the
brakes with too little
initial force. Also,
many riders are re-
luctant to use their
front brake,

EMW terms its
system a safety net,
meaning that it helps
avoid crashes by
allowing all riders
maximum-force stop-

loss of the wheel's stabilizing
myroscopic effect.

Though improvements to
brakes and tires have short-
ened potential stopping dis-
tances in recent years, the
ability of the average rider to
use all the available braking
force hasn't entirely kept
pace,

For the most part, careful
riders don't use nearly all the
bike's hraking power, evenin

Antilock hardware adds about 20 pounds to K100 RS motorcycle.

ping, regardless of
the road surface. Unlike
cars, though, even with ABS
the brakes still can't be nsed
hard in cornering—the bike
will straighten up under
braking and refuse to turn,
Control of the antilock
mechanism, built by the Ba-
varian firm of FAG Kugel-
fischer, iz accomplished with
familiar hardware. Induetive
sensors mounted to both
wheels gather wheel-speed
information using toothed

| impulse-generator rings.

When a rapid drop in wheel
speed indicates an impending
lockup, the electronic control
unit activates a pressure
modulator to interrupt the
braking foree provided by
the rider. As wheel speed
builds back up, braking pres-
sure is restored.

This process can repeatl up
to seven times per second
which is slower than current
automobile systems.

Separate pressure modu-
lators for front and rear
brakes are mounted above
the rider's footrest positions,

Some special consider-
ations for the motoreyele ap-
plication were necessary.

| Current automotive ABRS de-

signs require too much
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brake-fluid volume and extra compo-
nents, 8o this new Kugelfischer system
was adopted,

Furthermore, a valve to prevent
brake-fluid backflow is necessary to as-
gure that the pumping action of the ARS
will not affect the brake lever or foot pe-
dal—thereis little of the disturbing zen-
gation found in most car ABS systems.
The motoreyele system also operates
down to 2.5 mph, to help prevent low-
speed tipovers,

Since the weather protection of com-
ponents is a challenge on motoreyeles,
the wheel-speed sensors do not use per-
manent magnets. Instead they are acti-
vated only when the ignition is turned
on. The impulse-generator rings are
aluminum, with a metal spray coating to
provide the necessary signal. An elec-
tronie control unit is mounted in the tail
section, behind the seat, and uses dou-
ble wiring to each wheel.

While one wire controls or monitors
brake operation, the other is being
checked by the ECU, and operation is
alternated between the two every 10
seconds. In the event of a failure, the
system returns to normal braking and
lights a dash-mounted warning.

To keep you from being put off by the
apparent complexity of ABS, you
should know that BMW has provided
self-diagnostic ability in the electronics.
The installation of the system is quite in-
volved, however, so retrofitting non-
ABS bikes is not possible at this point.
As customer demand warrants, ABS
will be expanded to other machines in
the line, very likely starting with the
K75 series.

Inall, the ABRS hardware adds less
than 20 pounds to the overall weight of
the K100, but the price tag is a heavy-
weight, adding about £1200 in cost. In
Europe the system is available as an op-
tion on all K100 models.

Here in the United States, ABS will
be initially limited to a epecial K100 RS
offered in a striking blue-and-white
paint scheme.

When will BMW's competition re-
spond with their own antilock brakes?
Soon, we'd bet.,

Suzuki is rumored to be working with
Bosch on a system, Kawasaki has a unit
of its own under development and
Honda has long acknowledged study of a
hydromechanical ABS setup.

Based on a Lueas Girling design, the
Honda unit iz fitted entirely within the
wheel hub. It senses lockup with a sensi-
tive, built-in flywheel and uses a wheel-
driven pump to restore fluid pressure
and braking foree after lockup has been
averted. Its appeal lies in the relative
simplicity and low cost, but BMW re-
Jected this design because it did not
function at very low speeds and added
unsprung weight to the wheel hub.

The Kugelfiacher design will find its
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n't Be Rough
OnYour Face.

See page 48.

way onto ears before long, too. VW is
working with a 3-modulator version of
the system at the present, and produc-
tion will probably be slated for 1990,

For BMW, the introduction of ABS
braking on motoreycles is a significant
return to the technological leadership
once enjoyed by the Germans,

The corporate planners concede that
there is no point in trying to outdo the
Japanese in terms of horsepower so
BMW will concentrate on versatile,
well-balanced performance machines
instead of 2-wheel versions of their M3
performance models.

The ABS braking, as well as the ru-
maored introduction of 4-valve heads for
the K-series, and a redone Boxer Twin
to meet the upcoming EEC noise and
emisgions regulations, verifies BMW's
commitment to motoreyeling,

Roadside Saviors

That heady feeling of freedom on a mo-
toreycle tour is fast converted to vulner-
ability when mechanical mayhem
strikes far from home. No doubt many
of us keep up auto club memberships of
some sort, but most of those are of little
use when you travel on two wheels, un-
less the problem is a simple lack of gaso-
line, Soit’s refreshing to hear that Cross
Country Motor Club (270 Mystic Ave.,
Boston, MA 02115) is not. only delighted
to have our business, but they're also

sufficiently well respected to maintain
road service for one major motoreyele
manufacturer.

Cross Country provides the emer-
gency road service for a number of pres-
tigious ear companies, too, but the
important news is their arrangement
with Yamaha to provide motor club ser-
vices to buyers of the Yamaha Extend-
ed Service Contract Plan. All the usual
perks are there: computerized trip rout-
ing, lost-key return service, theft re-
ward provision and discounts at hotels
and car rental agencies.

What’s unique, though, is the emer-
gency towing/pickup and wrecker ser-
vice, and emergency road service,
Available through a 24-hour toll-free
phone hookup, Cross Country has cata-
loged facilities that are specifically
equipped Lo pick up motoreyeles, and of-
Len do repairs as well.

i

Motor dub benefits now cover cydles, too.
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m OINT-AND-SHOOT
is a phrase most com-
monly applied to cer-
tain easy-to-uze 35mm film
cameras, but it might as well
be used to describe many of
the new video cameorders
now available. The latest of
these are lightweight,
simple to use and bring
home great movies.

Among the best ex-
amples of the new
breed is Canon’s ET0
model. The ET0 uses
the 8mm video format
and, while 8mm does
not approach SVHS in
video quality, it is at
least the equal of, and in
some respects superior to,
standard VHS,

Weighing just under 3
pounds with the battery at-
tached, the Canon ET0 is de-
signed {or the person who
wants good home movies but
does not want to become a
dues-paying professional
cameraman in the process. |
think I ean say this is true of
most of us—while the hard-
ware can be fun in and of it-
self, we're most interested in
the results.

And the results are very
good. Simple operation does
not translate into poorer
quality. In fact, there are
some improvements in the
ET70. One is a new color-sepa-
ration filter. This new filter
has been keyed to some rede-
signed internal cireuitry for
better eolor reproduction.
Canon officials say the im-
provement is most noticeable
in the green, a color some
camecorders have trouble re-
producing accurately. [ gave
the ET0 a thorough green
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HOME VIDEO

Video
Shapshooter

BY FRANK VIZARD, Contributing Editor

Lest on St. Patrick's Day, an
Irizh heliday in which more
shades of green appear
than there are
counties in lre-

land. The Canon ET0 per-
formed very well. That
translates into a +32 for you
specifications buffs,

The ET0 carries a list price
of $1559 which is lower than
many of the Bmm camcorders
on the markel. The most re-
markable aspect of the ET0,
though, is its easy operation.
Once you've turned on the
power, all you do is pop an
8mm video cassette into the
machine, and then press the

reed button to record. The .

E70 is designed for right-
handed operation so both the
power and record buttons
are located near where your
thumhb grasps the machine.
The Gix power zoom control is
located along the top of the
ET0 and is easily accessed by
yvour index and middle fin-
gers, Also ranged along the top
of the E70 are the various play-
back controls. These include
FAST, FORWARD, PLAY, RE-

WIND, STOP, STILL and EFECT.

Despite its technical
camcorder affers point-and-shoot simplicity.

the ET0

Forward of the tape, well
on the left side of the ET0, are
controls for use in special sit-
pations. These include auto
white balanee, a high-speed
shutter for fast action, a mac-
ro made for closeups, a back-
light compensation control,
and a fade button for emooth
transitions. There's also a
timer control to delay record-
ing for 10 seconds so you can
getinto the picture. The
same button also engages the
interval timer, allowing you
to record an object for 0.5
seconds in intervals of 10, 20
or il seconds for up to 6
hours. ,

Other features of the ET0
are not so obvious because
they're internal. Among the
most important is the flying
erase head which eliminates
blanks and video noise be-
tween scenes. Flying erase
heads are mounted on the ro-
tating head drum along with
the video recording heads.

The ET0's exposure sys-
tem is centerweighted to as-
sure proper subject exposure
in the center of the picture.
The “reading” portion of the
system is placed toward the
bottom of the frame so light
measurement is nol alfected
by the sky. It is also slightly
wider than it is high so that
the exposure level remains
the same even if the subject
moves Jeft or right. This ex-
posure system is the same
type as that used in Canon
A5mm etill cameras.

Other specifications in-
clude a low-light recording
capability of less than 10 Jux.

The ET0 is powered by a
battery pack that supplies 45
minutes of power. Additional
batteries—and it's always
good to have at least one ex-
tra for those moments when
recharging is inconvenient
—enst about $40 each. The
ET70 also plugs into a wall,
and a car recharger is avail-
able as an option.

Also available is a variety
of accessories, including sev-
eril lenses and microphones.

3-D Delay

The month of May came and
went without the appearance
of a “Moonlighting” episode
in 3-D. Selected scenes inthe
popular television show and a
Coke commercial were set to
be filmed using a new 3-D
process developed by Nuop-
tics Associates (see “Home
Video,” page 36, June "88),
Unfortunately, a Hollywood
writers’ strike disrupted pro-
duetion plans. Studio execu-
tives are hopeful that 3-D
will be dropped into our
Christmas stockings,
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Walking TV
A portable television is a walking televi-
gion. That's how Brian Elliott, an indus-
trial design student, envisions the idea.
Elliott's “Animan"” walking TV was
one of two winning entries in Sony's re-
cent Design-A-Vision contest. Elliott, a
student at the Art Center College of De-
gign in Pasadena, California, says Ani-
man combines the principles of robotic
and television design. Animan, of
course, can move from room to room
without assistance. Animan might also

Animan, a roboth TV, Iz one of several futur-
Istic designs from Sony’'s contest.

make TV more entertaining—just
imagine Animan danecing to a soft drink
commercial or leaning into the curve
during a chase seene. Animan could also
do security work around the house,
While Animan took first place in the
home entertainment eategory, Rusty
Snell of Arizona State University won
top honors in the personal television eat-
egory. Snell designed a handheld TV
powered by the Sun. “Solarman”™ has a
2-in. sereen that can be adjusted to
avoid glare, A reflector panel swivels to

Solarman, a solar-powered 2-in. TV, also
took a prize in Sony’s Design-A-Vision.
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capture the Sun's energy. | also liked
the second-best entry, a small TV built
into what looks like a kneepad. It straps
om for handz-free viewing. The So-Knee
wis designed by Jason Lee, a student at
Brooklyn's Pratt Institute. Happy
viewing, futurists!

IDTV Is Here
Sharper and clearer television pictures
will be available this antumn on TVs
from Philips and Toshiba. Each compa-
ny is using new signal-processing
techniques that are likely to divide tele-
vizions into an upper and lower class.
The upper class will be called 1TV,

LINTV stands for Improved Definition
Television, and the improvement comes
from noninterlace scanning.

Conventional TVs have a picture
frame comprised of 525 scanning lines,
It is created by interlacing two fields of
262.5 lines each, and the fields are
geanned in alternating sequence, with
each one updated every Leoth of a sec-
ond. IDTV differs in that it can sean
twice as fast, and progressively—with-
out interlacing, Instead of scanning
alternate fields, digital memory and
line-interpalation within the TV enable
it to double the 262.5 lines of a single
field to 525 and present them all at once
—but in the sume Yth of a second.

By doubling the number of scan lines
in each field, the vertical resolution of

the picture can improve 40 percent.

Noninterlace scanning is augmented
by improvements elsewhere in the sig-
nal processing chain, Philips, for exam-
ple, combines noninterlace seanning
with a digital field-comb filter, This im-
proves luminance and chrominance sep-
aration while reducing the number of
hanging and crawling dots that some-
times attack a picture,

IDTV signal-processing techniques
are most visible when they are used in
large-sereen televisions, Toshiba's first
DTV model, the CZ2888, will have a
2B-in. screen, The first Philips IDTV
models will be 27 in. and 31 in.

IDTV models will come loaded with a
multitude of features ranging from digi-
tal pieture-in-picture effects to on-
screen programming. They'll also have
Jacks for plugging in super VCRs.

All of this means that the first IDTV
models on the market will be expensive.
Toshiba's CZ2898 is penciled in for
$2200. Philips will probably price its
first two models above 32000 as well.

IDTV will likely represent the upper
erust of television into the 1980s. IDTV,
though, represents only the first step
toward even higher defimition TVs now
under development, but which won't
appear in stores much hefore the year
2000. Until broadeast standards are up-
graded, IDTV represents the best that
current technology has to offer, P
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AMERICAN

POSH

PM goes express touring with the U.S. luxury establishment.

BY TONY SWAN, Automotive Editor; PM Photos by Humphrey Sutton

HATEVER happened to the
Ameriean luxury car? It
wasn't so long ago that those
three words conjured up a
specific image—an automobile that was big,
smooth and, most of all, powerful.

But when petroleum temporarily joined
the world list of rare commodities, the
American luxury car simultaneously be-
eame an endangered species. As the domes-
tic industry struggled to respond, belated-
ly, toa marketplace and a government that
demanded fuel efficiency above everything
else, the American luxury car lost its identi-

ty. Deprived by Corporate Average Fuel
Economy of its leviathan VB engines, Luxus
Americanus wandered an unfamiliar wil-
derness, searching for its lost prestige.

[t would be a mistake to say that this wan-
dering is over. Because of CAFE, the
American luxo fleet still suffers from horse-
power anemia, although new powertrains
should correct this in the next few years.

But the five ears in this test do strike us
collectively as a positive step toward re-
establishment of something quantifiable as
an American automotive-luxury statement.,
They're not trying to be high-end Autobahn

LINCOLN CONTINENTAL

s
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For those who would really rather have a V8, Caddy sports an updated 4.5-liter aluminum
alloy motor, Desplte shared chassis, running gear, it retains distinctive interior.

burners, 4 preoccupation that has af-
flicted Detroit in recent vears, and
they're not going to be confused with
the new Japanese luxury entries.

It's interesting that these cars pro-
duced this one major impression with
our test erew, because this quintet
embaodies a wide range of interpreta-
tions on the luxury theme.

The Chrysler New Yorker, for ex-
ample, seems to be reaching back into
a past era, while the Lincoln Conti-
nental is smooth and contemporary,
inkeeping with Ford's family commit-
ment to aero design. The de Ville,
which is due for changes in "85, sports
an upgraded version of Cadillac's alu-
minum V8, which means more grunt.
And the Buick and the Olds, the most
gble athletes in this group, also come
to the game with more muscle,

Because of their fairly pronounced
differences in character, it's difficult
to gay that one of these interpreta-
tions on the American luxury theme is
eorrect and the others fall into the cat-
egory of also-ran. If we indulged our
personal priorities, which place crisp
handling and lively engine perfor-
mance ahead of all else, we'd be in-
elined to call this a dead heat between
the Buick Electra T Type and the Olds
Touring Sedan, with the de Ville
Touring Sedan just a noteh behind.,

However, we know very well that
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our predilections don't necessarily
transfer to the people who buy cars
such as these, And when factors like
ride quality, quiet operation, fit and
finish, amenities, interior room, over-

all design and technological sophisti-
cation are factored in, the other cars
in this test—particularly the sleek
new Continental—have some compel-
ling pointz,

Buick Electra T Type
Since the introduction of the current
GM C-bodies (Buick Electra, Olds 98
and Cadillac Seville/de Ville), the
Electra T Type has been the most con-
sistently gratifyving performer of its
family.

Although suspension tuning is
probably a bit on the firm side for
mainstream American luxury-car
tastes, it's given the Electra a re-
markable level of agility. Right out of
the box, the T Types have had han-
dling that's favorably comparable to
the likes of Saab and Audi.

The additional horsepower and
torgque that went with the revitaliza-
tion of GM's corporate 3.8-liter Vi en-
gine this vear has given the Electra a
decent level of get-up-and-go, al-
though it was a good deal slower than
the identically equipped Olds, We see
it as one of those myzsterious cases of
some being more equal than others,

On the back roads of southern Cali-
fornia's San Gabriel Mountains, the
Electra lived up to the reputation it's
made as a driver's car, attacking
curves and switchbacks with prediet-
able and sure-footed zeal, Anyone se-
duced by the concept of Euro-style
handling and ride will feel right at
home here.

RYSLER NEW YORKER LANDAU

Back-to-the-future with Mr. lacocca’s version of a gentleman's express. Flatiron styling,
moderate performance, attractive price should appeal to many buyers.
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Inside, our test car was tastefully
turned out in demure gray leather,
with small analog instruments
siquashed into the long, narrow hori-
zontal display. While these are at best
a compromise, they're still an im-
provement on digitronies.

The Electra’s seating is eomfort-
able enough in all-around driving, al-
though a little more bolstering would
be in order for a sedan with sporting
credentials.

Outside, Buick continues the Elec-
tra T Type's tastefully understated
styling, with little in the way of
brightwork and a nicely integrated
look overall.

Cadillac de Ville
Touring Sedan

The idea of a Cadillac that felt and
looked a little more contemporary is
something John Grettenberper
brought with him when he took over
as manager of the division a few years
back.

What this worked out to was a little
lezs in the way of trim, a little more in
the way of road feel, and quite a bit
more in the way of handling capabili-
ties. Like its cousins from Buick and
Oldzmobile, the de Ville Touring Se-
dan is generally stiffer than other de
Ville models, again making a small
trade in ride quality for a substantial
gain in transient response and all-
around satisfaction for drivers.

However, the factor that makes
this and other front-drive Cadillacs
much more appealing to potential cus-
tomers lies under the hood. Plagued
by years of complaints concerning the
barely adequate performance of its
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Responsive handling, Vié power make T Type one of our favorite driver’s cars. Seats
could use more support. especially when driving as fast as suspension dares you o go.

4.1-liter aluminum-block V8 engine,
Cadillae responded with a number of
improvements, including a 4-mm
overbore, that increased displace-
ment by 387 ec, torque by 40 1bs. -ft.
and horsepower by 25,

While 240 Ibs.-ft. of torque and 155
hp may not sound like much in a car
that weighs 3397 pounds, the im-
provement in acceleration in this and
other Cadillacs is only a couple clicks
short of dramatic.

The de Ville Touring Sedan may not
ingpire memories of the massive
torque that once distinguished cars of
this breed, but it’s on a much more
contemporaneous footing with its
competitors, as our data panel indi-
cates.

As we noted at the outset, the de
Ville is due for a fairly major facelift
for 1988, so we won't dwell on the cur-
rent car's rather innocuous styling.
We did note, however, that our test
car's paint wasn't gquite up to the stan-
dard of the other two GM cars,

Like the Electra, the de Ville Tour-
ing Sedan is leather-lined, although
our testers weren't particularly en-

thusiastic about the comfort level.
Limited enthusiasm also marked our
response to the digital speedometer
and instrumentation, although Cadil-
lac should get some eredit here for go-
ing itz own way, rather than trying to
be an imitation Eurocruiser.

Chrysler
New Yorker Landau

Although more than one member of
the test erew looked upon this car as
an almost unmitigated anachronism,
history may wind up telling us that
Chrysler's opportunistic marketing
and product planning troops have
scored yet another coup.

With its bluff bows, angular styl-
ing, landau roof and white sidewall
tires, the Chrysler New Yorker Lan-
dau looks as though it's just popped
through a 80-year time warp.

This impression carries through to
the inside, digital dash notwithstand-
ing—those plush Mark Cross leather
banquette-style seats could have
been uprooted from an old-time steak
house,

Obviously, we're talking about per-
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Lincaln’s computer-controlled air springs and shocks give a soft ride, but adapt
instantly to emergency situations by stiffening up in response to braking or steering.

sonal stvle here, and what that finally
comes down tois who's guessing right
and who isn't, It's an aspect of the car
business that makes some men execu-
tive vice presidents—and others ear-
ly retirees,

Where we feel the New Yorker can
be eriticized is in the general area of
performance. The obvious intent here
was to create a cushy ride at the ex-
pense of handling, and as a conse-

quence this is not a very compelling
driver's car. From tires—Goodyear
Invicta GL 195/T6R-14—to spring
rates to shock damping to roll stiff-
ness, the New Yorker is a regular fes-
tival of understeer and wallow when
it's pushed hard.

Engine performance is also subpar.
This is not to criticize the new Mitsu-
bishi 3.0-liter V6 that towed our test
car, as sweet and mannerly an engine

Three GM cars. although sharing most
mechanical parts, managed to retain
individual character. All-new Chrysier
New Yorker |s a modern version of
yesterdays definition of success. All-new,

harbinger of things to come.

high-tech Continental is undoubtedly the

SPECIFICATIONS AND DIMENSIONS

as Chrysler offers. But sweet doesn't
necessarily add up to haste, and the
Mitsubishi motor simply doesn't have
the muscle needed to give this car
some verve.

Forall that, it would be a mistake to
digmiss this car out of hand. It defi-
nitely has a style of its own, and an
American style at that. 1t's happy on
the freeway or the boulevard, it's
smooth—and it's cunningly priced.

As one well-placed Chrysler insider
put it, “this one is Mr. Iacocca's car.”
And just how often has Mr. lacocca
been wrong?

Lincoln Continental

In the past five years, the Ford Motor
Co. has seized the mantle of design
leadership from the rest of the domes-
tic industry, and this new Continental
reinforces that leadership.

Long, sleek and formal, the Conti-
nental makes perhaps the strongest
case in this group for the reemergence
of an American !uxury-mr class capa-
ble of commanding respect wherever
it goes.

In addition to its good looks, the
Continental alzo embodies some re-
markable technical achievements.
Foremost under this heading is the
computer-controlled independent
guspension, with air springs and elec-
tronic shocks that respond almost
instantly to variables in road condi-
tions, speed and cornering loads,
changing the Lincoln from soft boule-
vardier to firm sport sedan in just
about an eyeblink. This capability is
enhanced by speed-sensitive vari-
able-assist power steering.

The Continental system is just this
side of being classifiable as fully active
suspension. It's quick—but we did
ﬁm]llhat it eould be defeated in rapid

PRICE ENGINE ENGINE ENGINE' TRANS- WHEEL- LENGTH  WIDTH TRACK
MANUFACTURER LIST DISPLACEMENT HP, NET DRIVE MISEION BASE [DOVERALL OVERALL FRONT/REAR
MODEL AS TESTED (ei'e) TOROUE {b.-f.) LAYOUT TYPE {in./mm) f{in.mm) [in. 'mm) {im., /e )
Buick Electra T Type 520,754 W&, OHY 165@5200mpm  franl'  4.spead 1108 196 4 724 F&0.3/1532
522801 23173786 2100 2000 rpm  front aulo 2814 4889 1839 FA:539 811518
Cadillac de Ville Touring Sedan 325 509 VB, OHV 1558 4200mpm/ fonl  4speed 1108 1965 717/ FH0.3/1532
£30.013 2TA8474 240(@ 2800 rpm  fron auto 2814 4991 1821 RAB0.81510
Lincoln Continental 528 468 V&, OHV 140@2800mm  front/  4-speed 1090 2051 727 F&231582
30134 232/3802 HM5@Z200mm  front autn 2TEO L2040 1847 R:62 11577
Chrysler New Yorker Landau 519,983 Wi, OHC 136(@4800mm  Monl  Jepeed 1043 1538 BES  FST.B/1483
5231 181/2867 168 (@ 2800 rpm  fron aulo 26540 48917 1740 RAST.6/1463
Oldsmaobile Touring Sedan 104,505 V. OHV 165@5200mm'  front!  d-spend 1108 106.4 724/ F80.3/1532
§25384 2313786 210@2000mpm  foni aulo  2A14 4089 1836  A5081519

1. Best spead achieved while weaving through seven cones placed in-line, 100 . apart; speeds provide index of transien response.
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direction changes, particularly non-
rhythmie changes.

On the other hand, few drivers are
likely to use this car as we did, and for
99 percent of all driving situations
—and drivers—it's superior to any-
thing else in this grouping.

If generous, genteel accommoda-
tion counts for much in this market
sector, the Continental wins another
round. It's the biggest car in the
group, and the space dividends that

o with front-wheel drive—the first

incoln ever to use such a system
—have been passed along to the occu-
pants, front and rear. We think
there's better seating elsewhere in
this group, at least better front seat-
ing, but the Continental ian’t far
behind and it provides the bonus of
plentiful space,

In the realm of performance, the
Continental’s substantial curb weight
and so-s0 tires—Firestone 205/T0R-
15s—Ileft it midpack in the skidpad
and slalom portions of the testing.
Even so, it turned in the best braking
numbers, which is thanks to dises at
all four corners and ABS,

Ifthe Continental produces any dis-
appointment, it occurs when the driv-
er tramps hard on the throttle. The
3.8-liter V6 generates decent torque,
but there's quite a lot of ear to haul
here, and the Continental's accelera-
tion can only be ealled deliberate.

Still, slugpizhness notwithstand-
ing, the new Continental seems to set
the standard for the new generation
of American luxury. It's smooth, se-
renely quiet and sumptuously com-
fortable, with perhaps the best sound
system in a distinguished bunch. And
if you need 0 to 60 in less than 9 sec-
onds, you need some other kind of car
to begin with.,

Mysteriously quicker on dragstrip than the Buick with identical drivetrain, Touring
Sedan was nearly equal on skidpad and slalom, better than softer-sprung Caddy.

that makes it all but indistinguishable
Oldsmobile from the Electra T Type. There are,
T'u“""g Sedan in fact, subtle differences in the Olds

This is just about as posh as you can
pet, if you're shopping the Olds divi-
sion product lineap. And if you feel
that what you're seeing seems to be
the familiar 98 sedan, you're right—a
98 sedan tricked up with plenty of se-
ductive comfort/convenience equip-
ment plus a level of suspension tuning

TEST RESULTS

and Buick approaches to sporty han-
dling, but the net effect is essentially
the same—limited body roll, aggres-
give turn-in, diminished understeer
and the absence of nasty surprises,
Like the other GM cars in this test,
the Olds wore 215/65R-15 Goodyear

{ Please furn to page 104 )

CURE STEERING BRAKE FUEL ECONDMY ACCELERATION BRAKING 7O0-FT.' SKIDPAD® EPACARGO EPAINTERIOR
WEIGHT TYPETURNS SYETEM (EPA city B-60 MPH (zec.) GO-OMPH  SLALOM 200-FT. voL. SPACE
(s} LOCK-TO-LOCK FROMTAEAR M test) Va-MILE (sBc. (= mph) i) (mph)  CIRCLE (G) (eu. I} INDEX
3arn power rach-and- F:10.25-in. disg 19 9.55 161 55,74 7B 16 m
panion'2 8711 R BB drism 16.26 1TO5®E BT
3297 power rack-and- F:10.25-In, disc 17 9.45 172 83.73 76 16 111
pinion/2 871 A8 88-in. drem 10.10 10,04 (@ 78.43
3635 var.assistrack-and-  F10.0-in, disg 18 10.3 72 4998 ag 17 a7
panion 2521 A0 D= dise 1561 1757 ETT.TS
276 power rack-and- F:10.08-in. disc 7 118 153 54.68 T 11 123
panion2.85:1 R:10.04-in. drum 11.80 191 71,26
Jan2 power rack-and- F:10.25-in. disc 19 B.8 155 5512 1 16 i
penion/2.87:1 A:B BB-n. drum 14.40 16.65 = 80T

2 G-lorce generated during steady-state travel around a 200-fL-dia. circle. Chart number represents an average of best clockwise and countarciockwiss laps. -
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N APRIL 28, 1988, flight
attendant Clarabelle Lan-
sing was serving drinks in

Aloha Airlines Flhight 243, enroute
from Hilo to Honolulu, when the cabin
suddenly disintegrated, and she was
gone. A 20-ft. % 11-ft. section of the
upper forward fuselage of the Boging
TAT-200 ripped away. Wind blasted

the first-class cabin of

COVER STORY

InLo a LlL'|r]'t':~r=LI.!‘!:{L'I| cabin. Passen-
gers sang hymns and prepared to die
Through heroic action, Pilot Robert
Schornstheimer and First Officer
Madeline Tompkins managed to bring
the aircraft down on Maui with one
engine in flames.

What remains of Flight 243 has
been shipped to Washington, 1.C.,
for intensive analysis by investiga-

tors of the National Transportation
Safi ty Board. The official cause of the
accident will not be known perhaps
for years. But a preliminary report
announced that !:g--!;ll-:‘:nllj_'lh- i
were found emanating from
holes in the aluminum skin on
selage, which had undergone more
than 90,000 takeofflanding cveles in

Hawaii’s salt-sea air. Th

CIraCKEs
IX mve

report indi
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Why metal fatigue and corrosion are destroying
buildings, bridges—even airplanes—
all across America.

BY WILLIAM HOFFER
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cated that the dizsintegration might
have been caused by “cracking, corro-
sion or delamination of the fuselage
structure.”

The tragedy renewed concern over
a difficult and perhaps unsolvable is-
sue. No matter how many safeguards,
no matter how stringent the quality-
control, no matter how conscientious
the maintenance and inspection, we

POPULAR MECHANICS ® ALGLIST | 988

are still subject to occasional and trag-
ie failures of metals, the building
blocks of modern technology.

Stressed out

Franeis C. Moon, a Cornell Universi-
ty authority on mechanies, has ealled
metal fatigue “one of those unsolved
problems of classical physice.” As
Moon points out, we still do not fully

BOBERT MICHOUSBLACK STAR PHOTD

comprehend why metal deteriorates
under repeated stress, nor how to
pradict or counter its effects. What
we do know is that fatigue produces
microscopic cracks that invite the oc-
currence of chemical reactions that
can transform the outer surface of
metal from the solid state to the solu-
tion state: a phenomenon we call cor-
rosion, or rust. The U.5. National
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CATASTROPHE!

Bureau of Standards (NBS) estimates
the annual eost of corrosion damage in
the United States at about $175 bil-
lion.

If rust eats away the fender of your
car or corrodes your garage door
hinges, the effects can be costly and
bothersome, but when it attacks at
the more eritical junetures between
technology and man, it can be deadly.
Major tragedies often result from the
breakdown of the tiniest components.

Recent lessons
Consider the case of the Mianus River
bridge. At 1:30 a.m. on June 28, 1983,
a 1001t -long suspended span, part of
the bridge carrying Interstate 95 over
the Mianus River in Greenwich, Con-
neeticut, collapsed, throwing two
trucks and two automobiles into the
water. Three people died and three
were seriously injured.

The bridge was of a common con-
struetion. The suspended span had
been attached to the bridge structure

Connecticut’s Mianus River
bridge |above| collapsed after
cofrosion consumed a support
pin. New York's aging
Willlamsburg Bridge |[above
right] suffers from a litany of
abuses ranging from rock-sait
runoff to plled-up pigean
droppings. The result: holes in
support glrders [right) that
forced temporany cloging.

WADRLCAVMDE MHDTOS

Telltalr.- Signs Of Stress

by a pin-and-hanger assembly at each
corner. Each assembly contained two
pins—an uEp-er pin attached to the an-
chored, shore-side portion of the
bridge, and a lower pin attached to
the suspended span. A pair of steel
hangers, 1% in, thick, connected each
set of pins.

When the cap of the lower pin on the

The 500X micrograph of an airframe crack (left) reveals transgranuiar, or cross-grain, frac-
ture pattern of mechanical fatigue, Striations represent cycles of fatigue, and striaton dens-
ty s a gauge of airsorthiness. The 170X micrograph of a faled aircraft companent (rght)
shows a rougher inlergranularn, or bétween-grain, fracture pattém indicaling comosion

-
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inboard side was removed during the
post-mortem inspection, black rust
flowed out. Said one investigator,
. . there is no way that I would
have ever believed or conceived that
the amount of deterioration behind

that pin cap would have been there."”
At some unknown time, the inside
hanger separated from the pin, shift-
ing the entire weight of

the corner to the outside
hanger. A fatigue crack
developed, the outside pin
fractured, and the bridge
fell into the water.

There are half a million
bridges in the United
States and some experts
estimate that as many as
half of them are in need of
repair. Help may come
from the use of a new por-
table, computerized, non-
destructive testing ays-
tem developed by NBS
metallurgist Edward Es-
calante and materials researcher Eric
Whitenton. The system uses two
probes: one to polarize steel and the
other to measure voltage changes.
Stesl with little or no corrosion shows
a high polarization resistance, and
Viee Versa.

ery of flight

1]e we maytake for granted the no-
tion that bridges and buildings will
stand forever—a fact that adds to our
ghock when they don't—fatigue and
corrosion have been eritical problems
throughout the history of manned
flight. Their effects are studied at
laces like the U.S. Air Force's
right Aeronautical Laboratories in
Dayton, Ohio. There, the job of the
Struetural Failure Analysis Group is

clearly defined.

Says materials engineer Fred Mey-
er, “If a wing falls off of an airplane,
we have to figure out why."

(Please tern to page 104)
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CORVETTE ZR-1

DETROIT

EYE SPY ‘89

Our mole in Motown gets the scoop on cars of the new model year.

BY JIM DUNNE, Detroit Editor; PM lllustrations by Marc Lacourciere

LTHOUGH October was
A onece the month for a massive

rollout of every new car a
manufacturer planned to market in a
given model year, that tradition now
belongs firmly in the past.

Today, introductions go on through
much of the year—and 1989 looks to
be solidly in step with this new way of
doing businesz.

Mevertheless, you'll see a strong
lineup of completely new and/or re-
vamped models this fall. And later, as
carmakers get new assembly lines
rolling, other '89s will show up.

America's Big Three will all have
strong new models. Ford may have
the biggest news with its reengi-
neered Thunderbird. GM will show a
$50,000 Corvette that may be the
world performance champ. And
Chrysler will have a new line of inter-
mediate family sedans in the Reliant/
Arjes class.

Specialty vehicles will make news,
too. GM's long-awaited All-Purpose
Van (APV) will move into Chevy and
Pontiac showrooms later in the model
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yvear. And Chevy's GEO line of im-
ports will include Tracker 4x4, aJeep-
type vehicle that slides in below the
5-10 Blazer in size and price.

Chrysler

A new intermediate-size car that will
replace the Dodge 600 and Plymouth
Caravelle models and, eventually, the
aging Aries/Reliant lines is set for un-
veiling late this year or early in 1989,
The names are Plymouth Acclaim and
Dodge Spirit.

Drivetrains will be essentially the
same as those used in Chrysler's K-
cars, and will include a4-cylinder, 2.5
liter enpgine and a 3-speed transaxle as
the bread-and-butter powerteam.
Later, a new 4-speed electronically
controlled automatic transmission
will be added as an option.

The Imperial name returns to the
Chrysler lineup in mid-"89 as a flag-
ship 4-door. This car will be built on a
stretehed New Yorker wheelbase of
110-in., and will have a Mitsubishi 3.0-
liter V6 engine. A 4-speed automatic
will be standard.

Styling of this car will closely re-
semble the New Yorker—except for
an opera window that will be inserted
in the enlarged C-post at the back of
the rear door.

Chrysler's TC by Maserati, the hy-
brid 2-seat convertible that Chrysler
plans to sell for $30,000, is finally in
showrooms, making its debut as a
1989 model. There are two versions of
this car. One uses Chrysler's own 2.2-
liter 4-cylinder Turbo 11, the other a
Maserati 16-valve Four, based on the
Chrysler 2.2,

Look for Chrysler to offer two new
models from the new Diamond Star
factory operated by Mitsubishi and
Chrysler. A sporty 4-seater named
Plymouth Laser will compete with
Ford's Probe, while the subcompact
Eagle Summit, a twin to Mitsubishi's
Galant, is set for the small-sedan
market.

You can also expect a turbocharged
2.5-liter Four in sporty Chrysler
products like the LeBaron and Dayto-
na. Up to now, Chrysler has used tur-
bos only on its 2.2-liter engines.

61



DETROIT EYE SPY '89

Ford

Thunderbird and Cougar just might
be as popular with personal car pur-
chasers as the Taurus/Sable have
been with sedan buyers. The Ford
twins are all-new for 1989, and the
way they shape up spells stiff compe-
tition for the GM-10 cars—Pontiae
Grand Prix, Buick Regal and Olds
Cutlass Supreme.

Most noticeable change in styling is
the longer wheelbase, stretched to
113 in. from the current 104.2. How-
ever, overall length is virtually un-
changed from the 200 in. of the 1988

PONTIAC APV

model. As a result, the ear's propor-
tions are different, with a marked re-
duction in front and rear overhang.
Technical revisions are major, too,
The V8 engine has been dropped com-
pletely from the cars. A 3.8-liter V6,
the same one used in the Lincoln Con-
tinental, is standard, while a super-
charged 3.8 is the new performance
option, available in the T-Bird
Super Coupe and Cou- o
gar XR-7. In- ="

ad

sider reports vary, but some say this
engine develops more horsepower
and torque than the 302-cu.-in, 5-liter
V8 of the Mustang GT (225 hp, 300
|bs.-ft.).

What makes the new engine attrac-
tive is the fact that positive-displace-
ment supercharging develops high
torque at low engine speeds and elimi-
nates the lag associated with most
turbocharged engines.

Also, 1989 will be the first time the
rear-drive T-Bird and Cougar will
have independent rear suspension,

Ford will also have a facelifted Lin-

intrigued by the Taurus SHO model,
the so-called “Shogun.” The SHO's
engine—a 24-valve, 3.0-liter V6 made
by Yamaha—is a stunner. Horsepow-
er and torque ratings should be well
above those of the 3.8-liter V6 in the
standard Taurus, enough to put the
Ford sedan on a par, or even ahead of,
European sport sedans in perfor-
mance. On the SHO's outside are
subdued ground-effects panels below
bumpers and rocker panels.

General Motors

Chevrolet will unveil one of the most
exciting Corvettes ever when the
“King of the Hill" appears as a 1989
option. GM executives believe that
the King—officially the ZR-1—will
run with the cream of the European
exotics and make today's Corvette
seem almost tame by comparison,

Under the hood is a Lotus-de-
signed, double-overhead-cam 32-
valve V8 that should develop close to
400 horsepower and 400 lbs.-ft. of
torque. (Today’s top Vette puts out a
= max of 245 hp and 340 Ibs.-ft.) A spe-
cial European-built 6-speed manual is
the only transmission that Chevy will
install for the King.

Farther back in the driveline are
upgrades to handle the additional
power. Rear wheels are 17-in., with
coln Town Car ready for the 1989 line- ) -
up. Changes here consist mainly of a g —
more rounded front end, including
grille, bumpers and head-
lights.

Performance sedan
shoppers will be

FORD THUNDERBIRD 5C
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DODGE SPIRIT

1% in, more tread width, while half
ghafts and differential are oversize.

Styling changes, by comparison,
are slight. King's body is 3 in. wider at
the rear fenders than the standard
Caorvette, to accommodate the wider
tread. The eap on the rear of the car is
convex (rounded out) instead of con-
cave. Taillights are rectangular, but
located in the same position as the
round ones of the current car.,

Rumors in Detroit say the limited-
production King will run you about
$50,000 at your local Chevy dealer.

GM's 1989 APV (all-purpose van)
is a revolutionary venture in
station wagon de-
gign. The front-
wheel-drive vans,
to be zold by
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Chevy and Pontiac dealers, are built
with plastie panels in place of steel for
the body coverings, a la the ill-starred
Fiero. A steel subframe supports the
panels.

Look for the APVs to be sold more
as b-passenger station wagons than as
commercial vans. Powertrains will be
2.8-liter Vés and 2.5-liter Fours
hooked up to 4-speed automatics or 5
speed manuals.

Chevy will also add a 5-door body
style toits top-selling Corsica line,

styles—a hardtop and a convertible,
Facelifts are in store for many of
GM's N- and A- body ears, the ears
that make up the compact and sub-
compact lines. Among the more nota-
ble are the new roofline and grille for
the Buick Century 2-door, a new roof
for the Olds Ciera 4-door, and a new
grille for the Pontiac Grand Am.
Look for more sporty models in
those lineups, cars that offer ground-
effects panels, aggressively styled
wheels and monochrome paint jobs.
Also look for a new engine size, the

making this sedan something of a
small station wagon substitute. The
hatch door is almost hidden by the
shape of the C-post on this model.
However, an extra-large rear window
is the vizual tipoff to this neweomer.
Later in the model year, look for a
neat little Suzuki-built, 4-wheel-drive
gport/utility vehiele to join the Chevy
lineup. Its development name is GEO
Tracker 4x4. Bigger than
the Suzuki Samauri, but
emaller than the 5-10
Blazer, the Tracker
will be built in two

3.3-liter version of the GM 3800,
Cadillac continues the freshening of
its line with major changes in the ex-
terior of the de Ville. A new grille,
new bumpers and a longer body are in
store for the luxury sedans next year.
The idea behind the changes i=s to
make the de Ville look more like older
Cadillacs—more massive, more im-
pressive, more expensive, ™
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Founded by George W, Hendee in 1901
in Springfield, Massachusetts, Indian
predates even Harley-Davidson, and
was once the world's most prolific
producer of motorcycles. Before the
factory shut down in the mid- 1950, it
had run up an enviable record for
innovations, Including an electric-start
maching in 1914 and a number of
different 4-cylinder desigm. The englne
shown here powers a 1914 racing bike.
owned by Steve Wright.

g e =
—=== =l —q
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HENDEE MANUFACTURING CO. SPRINGFIELD, MASS.
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ReCycles

Collecting classic motorcycles offers all the fun
of old cars for a fraction of the cost.

BY TONY SWAN, Automotive Editor; PM Photos by Wayne Williams/Outline Press

HE JOYS of auto-

maobile collecting

—the thrill of the
hunt, the pride thal goes
with restoration of a
beautiful machine—are
well known. Too well
known, in fact. Ameri-
cans seem to be taking
an interest in car collect-
ing as never before, par-
ticularly the bechromed,
befinned behemoths of
the '50s. That "57 Chevy
Bel Air ragtop you
couldn't afford when you
were 4 kid can fetch as
much as $25,000 today.
Which probably means
vou still can't afford it.

However, if cost esea-
lation is the only thing
keeping you away froma
hands-on love affair with
classic machinery,
here's a formula that can
satisfy your desires and
simultaneously keep you
solvent. Simply divide
the number of wheels by
two and think about applying your
mechanic’s skills and energies to clas-
sic motoreycles,

We don’t mean to suggest that this
area of collecting is in the innocence of
early infancy. It would be a mistake to
expect to rush out and find, say, a
1930s5" vintage Brough-Superior
moldering away in some barn, waiting
for the first guy to stumble through
the door with $500 in his hand and a
pickup truck idling in the driveway.

On the other hand, it's not unrea-
sonable to expect to find yourself a de-
cent machine of the late "40s or
"5ls—one that doesn't represent a
restoration of career proportions
—for about $2000, and possibly even
less, Presuming you don't get bogged
down in machining extinct parts, mo-
toreyele restorations aren't nearly as
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A collector/restorer in his own right, comedian Jay Leno straddles a ‘52
Harley-Davidson FL. The Harley is owned by Los Angeleno Chuck Vogel.

complex or time-consuming as cars,
And when you've brought the project
to completion, you can reasonably ex-
pect your investment to be worth all
the time and money you've put into it

As with elassie cars, the man who
decides to take up motoreyele collect-
ing confronts a wealth of possible
projects. Although there is no mass
production endeavor to rival the auto-
mohile for sheer nameplate volume,
the motoreyele industry has spawned
plenty of brand names of its own.
From Abako to ZZR, the world’s mo-
toreycle manufacturers have generat-
ed aver 2165 brand names for future
collectors,

Moreover, a case can be made for
the motorcyele predating the automo-
bile. When Gottlieb Daimler and Wil-
helm Maybach were working on a

lightweight pasoline en-
gine to propel Herr
Daimler's original auto-
mobile, they first in-
stalled their powerplant
in a wood-framed 2-
wheeler, replete with
helt-drive, tiller bar and
training wheels.
However, as a begin-
ner, it would be a mis-
take to start rooting
around in search of his-
torie rarities like a Snob
(1%21-'25), a Smart
(1822-'27), a Flying
Merkel (1909-"15) or
a Hasty (1930-'34).
What does make
sense is tackling a
motoreyele from the
recent past, one sold
in gufficient num-
bers to ensure its rel-
ative availability. This
translates into reason-
able purchase prices
(something that doesn't
apply to many of the mo-
toreveles pictured here),
and a variety of sources for parts. An
additional benefit iz that you won't be
afraid to ride your machine when
vou've finished making it new again.

Applying the rule of availability,
the best bets for first-time restorers
are either American or British, pref-
erably post-World War 11 up to the
early 'bls,

Thanks to a continuous history that
goes back all the way to 1903, Harley-
Davidson motoreyeles are about as
plentiful as any collectible make you
can name, with plenty of supply
sources, even for some of the real old-
ies, as well as plenty of aficionados
who know Harleys inside out. Indian
motoreyeles, another home-grown
make, are also relatively abundant,
although the firm stopped producing
in the mid-"50s.
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ReCycles

Among the Brits, Triumphs are the
most plentiful, although there are of
BSAs and Nortons as well. As with
the two famous American makes, the
British bikes are all focal points for
clubs, which means a strong parts un-
derground and plenty of information
available.

Matehless, Royal Enfield, Ariel,
Velocette and Vincent are other dis-
tinguished old British makes that
were in business well after World
War I, but these machines weren't as
widespread, which makes them less
attainable today. This is particularly
true of Vincents.

If the legwork and expense of a
classic restoration hold limited appeal
for you, another route is to anticipate
the next wave of eollectibles by find-
ing a relatively late-model machine
that's likely to become desirable and
therefore appreciate in value. A good
example of this sort of investment is
Suzuki's rotary-powered RES of
1975. The Suzuki rotary failed com-
mercially, and because of this the bike
ig in demand today.

Because of their prolific numbers,
Japanese motoreycles will generally
take some time to reach collector sta-
tus—the Suzuki rotary is an excep-
tion in this regard. However, a few
bikes have begun to attract attention
as collectibles. The Honda 3068 of
1965-'67 are popular as is Honda's
original 4-pipe 4-cylinder 750 of 1969
and the 400F 4-cylinder of 1975.

Kawasaki made a couple of fast 2-
stroke Triples—the H1 (500 ce, 1969)
and H2 (750 ce, 1972)—that seem like-
ly to acquire value, although their
handling qualities were poor, even by
the standards of their day.

But the Kawasaki most cognoscenti
look for is the potent 900-cc 4-cylinder
Z1 of 1973, arguably the original su-
perbike,

Racing motoreyeles, or replicas of
racing motoreyeles—Kawasaki's
KZ1000 repliea of the Eddie Lawson
Superbike championship machine or
the Kenny Roberts edition of Yama-
ha's RD400, for example—are good
bets, because of their small produc-
tion runs. This also goes for factory
turbocharged models like the Honda
CX500, CX6560 or Kawasaki Z1R-TC.

Obviously, the list of potential ma-
chines is long and tempting. The trick
is to get plugged into this fascinating
mechanical subeulture,

A good first step is to find out
what's available and what's going on,
and this means reading. Hemmings
Maotor News, Box 100, Bennington,
VT 056201, is primarily for car collec-
tors, but it does include a growing

The XA was Harley-Davidson's only
opposed twin. About 1000 were made
during World War Il

AT
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) £ . section on classic motorcyeles and mo-
g o e T :-_ 7 torcycle parts.

L o v e, IS Although they don't rival Hem-
' mings in cireulation, Old Time Cycles
(monthly, 7923 Janes Ave., Wood-
ridge, IL 60517) and Vintage Cycle
(bimonthly, P.O. Box 4134W, Sonora,
CA 95370) are publications that ad-
dress the subject more directly.

As yvou might expeet, virtually ev-
ery make that's spawned collectible
bikes has also spawned a club of some
sort, and once a particular machine
has attracted your attention and/or
cash, the applicable club can be an ex-
cellent source of info, parts and plain
old moral support.

However, there's no need to wait
until you actually have that basket
ease in your shop before you avail
vourself of some national organiza-
tion. The Antique Motorcycle Club of
America, with 3000 members in 20
chapters nationwide, has someone
somewhere who can help you in your
personal cause, even though the
! ' o AMCA concerns itself primarily with
— £ oA ’ y. — | antique motorcycles, which it defines
"“-gﬂ_";..;:i_-i 5 ‘l:ﬁ' /’ AT as pre-1954. The club publishes an
" b authoritative quarterly—Antique
i Moatoreyele—and hosts eight national
. meets annually. The AMCA is head-
Mid-'50s Vincent Black Knight was powered -~ : quartered at 2411 Middle Rd., Daven-

by 996-cc V-Twin, This bike is from Lena’s port, lowa 52804,
personal collection, with the owner astride. After that, there's only one other

thing to remember; Keep the shiny
side up. PM

Uttrarare Traub, bullt In Chicago during | | Entertainment For
the 30s. svalued at about $25.000. | | The Entertainer

Although some collectors have
never had grease under their fin-
: gernaﬂs comedian Jay Leno en-
1 joys wor |.'igmm:ll'ma hikes almost as
' much as ri gBI:ham Leno, who

ew up in Boston, wnr]:ig
EI'B;E ns:mm:hmic

today. His
\?'ument.u aBSA

1965 CL77 and rest of Honda 305 series
was instrumental in populariring motor-
?‘h‘l |in the United itm
-Hll—-—--'-—"—'__"'"-
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SCIENCE

THE SHUTTLE
REBORN

NASA's betting that improvements to the Space Shuttle’s
solid-rocket booster joint, landing gear and other mission-critical
items will put America back in space to stay.

EN SPACE Ghuttle
Discovery lifts off pad
49A at the Kennedy
Space Center sometime
in August or early September, it will
look T.Eussame as NASA's previous 25
Shuttle launches. On closer examina-
tion, however, Discovery will be a
much different vehicle—having un-
dergone significant modifications in
the wake of the Challenger explosion
2% years ago.

The most significant physical
changes have occurred in the twin sol-
id-rocket boosters or SR Bs, villains of
the Challenger catastrophe. At acost
of 2450 million, there have been 40
major changes in the 149.1-ft.-long
solid-fuel rockets.

In addition, there have been 39 ma-
jor changes, costing $200 million, in
the Shuttle's liquid-fueled main en-
gines, The orbiter itzelf has not es-
caped scrutiny. All told, there have
been 68 mandatory maodifications and
210 optional changes to the Shuttle it-
self. The only piece of hardware that
remains essentially the same is the
154-ft.-long external tank.

Perhaps the most significant
changes have been made in the way
NASA does things, particularly re-
garding safety. Inthe post-Challeng-
er Rogers Report, harsh criticism fell
on NUXSE for a number of things, in-
cluding not having a safety rep in on
the Challenger launch decision. Safe-
ty will have a vote thig time,

Under George A. Rodney, appoint-
ed associate administrator for safety,
reliability and quality assurance in
July 1986, a new safety program has
been instituted. Acmrcﬁng to Gene
Thomas, safety director at Kennedy
Space Center and flight director for
Challenger, key ingredients of the
Program are an anonymous reporting
system for tips on problems and a re-
view of all safety procedures. On
launch day, one man, Shuttle veteran
Robert Crippen, will have sole control
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BY MIKE FILLON

s mission patch reflecting a new dawn, offi-
clals hope Discovery [left| will revive Amerl-
ca's space efforts.

over blastoff after polling mission
managers.

Hot seat

The man in the left seat for STS-26
will be Mission Cmdr. Frederick
“Rick" Hauck, a U.S. Navy captain
and a veteran of two Shuttle flights.
Hauck, who is married and the father
of twao children, has discussed the
risks with his family.

“I have told them this is the safest
one we've ever {lown. We have had a
good test program that I've stayed
very close to. By the time the flight
goes, we will have had five full-scale
engine firings—and a large number of
tests."

Beyond these safety issues, how
has NASA responded to the Space
Shuttle’s mechanieal problems?

The first recommendation of the
Rogers Report called for the forma-
tion of a solid-rocket motor redesign
team. John Thomas of Marshall Space
Flight Center (M5FC) was appointed
head of that team.

“The first thing we had to do,” says

PHOTES COURTESY DF NASA

Thomas, “was postulate what the
cause of the accident was and what
kind of scenarios and events could
lead to that failure.”

Thomas says that they knew that
cold temperatures cause the O-rings
to lose resiliency and if water leaked
in and froze, that too could impede the
operation of the O-rings.

After the review process, Thomas
says that there were 30 to 40 areas
where they wanted to make changes,
He summarizes: "In the field joint, we
increased the O-ring groove size and
slightly increased the diameter of the
O-ring to get the right squeeze. We
added the seal capture feature to sta-
bilize the joint so it would not open at
the gealing surface.”

In essence, the joint was changed
from a tang-and-clevice design to a
clevice-and-clevice design, or puot
more simply, from a tongue-in-groove
to a groove-in-groove, It rests be-
tween the insulation and the O-rings,
and prevents the joint from bulging
under the pressure of burning gases.

“We ad{red a third O-ring,"” Thomas
continues, “to allow us to check leaks
in the capture feature, and we added
heaters on the outside to keep the
Joint at 70°, We also added a weather
seal to keep water out of the joint."”

Other changes made in the SKB in-
clude improved seals on the motor
igniter, a more reliable and lighter
electric wiring tunnel, and increased
capacity for additional instrumenta-
tion. Aside from the SRM segment
Jjoint, also known as the field joint, the
Shuttle rocket-booster component
that has received the most attention is
the case-to-nozzle joint.

Ag Thomas explains, “It's the joint
where the nozzle mounts onto the
back end of the motor. We had experi-
enced more problems there on prior
flights than we had in the field joint.”

Roecky Raab, manager of external
affairs for SEM-maker Morton Thio-
kol, says that bonded insulation, a

Fr



THE SHUTTLE REBORN
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Expanding Shuttie Capabilities

SPACEHAB

EXTRA STORAGE
LOCKERS

STANDARD MASA SPACELAR
TLNNEL ADAFPTER

-

FLIGHT DECK

Extending Shuttle’s future usefulness, a Spacehab payload insert will allow the vehicle to carry more crew and sclence experiments.

third O-ring, pressure-actuated flap
and leak-test ports were ultimately
added to the case-to-nozzle joint.
Lastly, Stat-0-Seal washers were
added to the radial bolis in the joint to
further prevent gas leaks,

In mid-April, the third full-scale
test took place using a deliberately
Mawed engine, Designated Qualifying
Motor-6 (QM-6), engineers put a wave
defect in the surface of the bonded in-
sulation J-seal. This defect allowed
hot gases to penetrate the bonded in-
sulation as far as the capture feature
D-ring. Results of the test showed
that there was no leaking gas, and the
wave defect self-sealed, as designed.

The SEM design that will fly on
STS-26, is the same as was succezsful-
Iy tested on Development Motor-8
(DM-8). NASA had high hopes for a
more advanced SEM design, which it
tested on Development Motor-9.
However, after the DM-9 qualifica-
tion test, inspections discovered ma-
terial missing from a 140° sector of the
outer carbon phelonic ring that an-
chors a protective boot over the
nozzle swiveling joint. Later on, one-
third of the material was found inside
the motor.

This now infamous part is known as
the outer boot ring, a 2-in.-thick seal-
ing washer that protects a flexible
bearing that allows the nozzle to swiv-
el and steer the rocket. The test
invalved slewing the nozzle 7°, the
maximum posgible angle. During a
normal Shuttle ascent, the nozzle

would normally slew only 0.5 to 2.0
degrees. However, to be on the safe
side, NASA dropped the DM-9 design
for the Discovery flight.

During the QM-6 test, the nozzle
was swung up to 6,3 without a prob-
lem. More than 500 instruments were
fitted to the motor to measure accel-
eration, pressure, deflection, thrust,
strain and other conditions.

As of press time, two more tests
were being planned in June that
would test still further the perfor-
mance of an SEM with extreme flaws.

Main engine rehab

While work has proceeded on the
solid-rocket motors, the Shuttle's
main engines (S3ME) have also un-
dergone a metamorphosis, Improve-
ments have been made in the elee-
tronic engine controller, valve
actuators, temperature sensors and
turbopumps,

In the high-pressure turbomachin-
ery, turbine blades and bearings have
undergone changes for added durahbil-
ityv. Engineers have applied surface
texture to some parts of the fuel tur-
bine blades to improve performance
under hydrogen fuel pressure.

In addition, the main combustion
chamber has been made more durable
by nickel-plating a welded outlet man-
ifold. Improvements have also been
made to the five hydraulic actuators
to prevent a loss in redundancy. A
temperature sensor, which failed on
an earlier flight, has been redesigned

and tested without problems. Howev-
er, the SSMEs have not escaped their
own problems. One of the engines
originally scheduled to flv on STS-26,
developed a leak in it oxidizer heat
exchanger. At the time, officials said
the leak was minor, but the engine
was pulled from the flight. Defective
welds were alzo discovered on seals in
the high-pressure fuel turbopumps at
the turbine inlet.

There were problems with the
high-pressure liquid-oxygen pumps.
After pround tests, vibration caused
loosening and the tightening of small
screws that hold a retainer ring,
which secures a honeycomb seal at the
turbine blade. The screws are
torgued and staked in with a center-

unch. If the 0.25-in. serews are not

nstalled properly, the ring could
break apart. After an inspection, the
Erublern does not appear to affect
STS-26 engines. “So we have pumps
on now that we feel good about,” says
an MSFC spokesperson.

According to Cmdr. Hauck, the or-
biter itself has undergone some signif-
icant changes. “We have redone some
of the electronie circuitry that con-
trols the auxiliary power units. We
have modified some of the tile in the
chin area—the area right under the
orbiter nose cone, We have beefed-up
the payload bay structure and also
wdded new heat-sink material there.”

There iz also a new emergency
epresa aystem that uses a 241-pound
aluminum and steel telescoping pole.

Fi!
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PRILLLISTRATIONS BY JO8N BATCHELOR

Shuttle Propulsion Advancements

EXTERNAL
TANK

LIOWND-0XYGEN
TANK

NASA engineers have used Shuttle down-
time ta Improve engine components,

The design was chosen over a tractor-
rockel extraction system after ex-
periments with both systems earlier
this year. The system is designed for
emergencies during controlled glid-
ing flight either on ascent or reentry.
But Hauek notes that, “it wouldn't
help in a Challenger-type explosion.”

Other changes on Discovery include
reinforced wings, heftier tires, stron-
ger axles and brakes, and improved
nose-wheel steering.

Is there concern about Discovery
having been grounded so long? “No,”
says Launch Director Bob Seeke.

“Even in late 1986 when there was
not mueh work on it, we still had re-
quirements to do, which included in-
spections. And we have periodically
activated systems because of the con-
cern over having the orbiter sit and
not fly. Like putting a car on blocks,
the smart thing to do is periodically
start the engine and pump the
brakes.” He adds, “Once we started
the modifications and the testing over
a year ago, there has been extensive
work done on Discovery. So it has
never been totally dormant.”

Yes, America's Space Shuttle has
changed, No longer will it fly with
many of the engineering flaws it pre-
viously had. No longer will it deliver
commercial satellites. No longer will
it land at its Florida launch site—or
California's Vandenberg Air Force
Baze. And, no longer will it be our
only access to space. Expendable
launchers will be lofting reconnais-
sance and communications satellites.
But the Space Shuttle does remain
our only link to the Space Station, to
future lunar bases and quite possibly
to Mars, When Discovery goes into or-
bit, America's hopes for a future in
space go with it. ™

SEPARATION
MOTOR

LICLHD-
HYDROGEN

RECOVERY TANK

CHUTE

SOLID-ROCKET _
BOOSTER (SA8]

REINFORCED
SRE JOINT

Maore O-rings, a heater
and a weather seal have
been added to new

groove-in-groove design.

IMPROVED
CASE-NOZILE
JOINT

CORBITER

Special washer seals A key to America’s space hopes, the Space Shuttle keeps
have also been added to Its basic . But NASA

baits in the booster's in the solid-rocket booster and in the orbiter's main
case-to-nozzle jolnt. engines will make the system maore reflable.
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Make a splash with Hydrokunner, PM's you-build-it,

40-mph personal watercraft

HEN you first sep H._l.
draobunner, it sits low in
the water like H L'|‘L1't'[:t|]
poised in deep prass
You climb aboard and squeeze the
throttle, It springs to life and screams
aocross the water's surface at 40 mph,
feeling more like a jet fighter than a
water machine.

This is the excitement of Hydro-
Runner, POPULAR MECHANICS' spe-
clally designed new-wave personal
watercraft that you build.

Power is supplied by any short
shalt outhoard motor of 25 to 35
horsepower

We tested HydroRunner with a 28
hp oathoard and it topped out at 40
I||||:"|. With a second rider, H. droRun-
ner hit 35 mph for elose-to-the-water,
high-speed thrills,

Squeeze the throttle and Hydro
Runner digs in for a zolid prop bite,
which is followed by an explosion of

speed that rockets the cralt from 0 to
100 mph in 5 seconds!

On plane, the tri-hull design
reduces dreag for all-out, top-end per-
formance, Hole shots are equally blis-
tering because a lifting platform runs
beneath the centerline of the hull, al
lowing HydroRunner to leap on plane
instantly

Slightly over 8% ft. long with a 4%
ft. beam, the 200-pound hull delivers a
surprizingly smooth ride. At idle
speed, it carves turns like an ordinary
V-bottom boat, As speed increases,
the turng Natten oul similar to those
of a hydroplane,

The hull's not just another pretty
hody, either. It has function in its
form. The outrigger sponsons giveita
wide, buovant beam for maximum
stability at speed and also at rest,
where vou can elimb over the side
without tipping.

Although the smoothly contoured

Outrigger sponsons
make hull bearmy
and stable.



o it's made of a molded
s actually built of ply-
wl with a single layer of
can build 1t at home
from easy-to-follow PM plans
Sitting astride the em
kneeling position, the thickl
wkpit has the feel of a mot
The foam-padded handlebars,
nected to the engine with pushrods,
] s throttle on the right
and Neutral are

rries an electrie-
h anil sin emergen-
I . which connects to
the operator w itha |;1!LI'L ard.

A unigue construction method,
eliminating the need for a complex jig,
simplifies the project for the first-
time builder. This method also results
ina totally sealed and compartmental-
ized hull that will not take on water
even if iL's turned over,
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outhoard motor. You
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y & igure approximately
150 hours of butlding time.
PM plans—including six 17-in. x
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order p
3 and mail to: PM
% 1014 Radia City
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HydroRunner, |
Station, New Y
you on the water!

smooth cantours look molded, but hull is made of plywood




ANNOUNCING THE

PR,
OTLINES

A new service exclusively for readers of Popular Mechanics.
Just pick up the phone and call our editors.

VERY DAY, we gel hundreds of letters from you and

sometimes you even call us to talk about something

that's been in the magazine, or to offer a suggestion.
We honestly appreciate every call and letter. But we know
what a pain in the neck it is to take the time to write a letter,
and what a hassle it can be to get through to one of our editors
during regular business hours.

So we've decided to make it a lot easier to call and talk to us.
We've installed special phone numbers (listed below) for all
our editors that you can use to call and talk tous directly. No
secretaries. No intermediaries. Just us, answering our own
PM Hotline phone and talking to you.

It's a new service from the PoruLar MEcHANICS Editorial
Staffto you, the PM reader.

However, there are some rules which we ask vou to follow in
using the PM Hotlines,

1. Please call only between 3 p.m. and 5 p.m., Eastern time, on
Wednesdays only. This is the only time the PM Hotlines will
be open. Our editors will man the phones every Wednesday
between 3 p.m. and 5 p.m. beginning on July 13, 1988 and
every Wednesday thereafter

2. Please keep your calle as short as possible. Remember,
other readers are trying to get through.

3. Youll have to pay for the cost of the call. No collect calls,
please.

4. Before calling, check the list of editors and their special edi-
torial areas. Please call the most appropriate editor. We won't
he able to switch you if you don't reach the correct editor.

5. 1f the line is busy, please try again,

6. Please don't expect our editors to answer complex techni-
cal questions over the phone. Remember, we won't have time
to look up information in books or other reference sources
while you're on the phone,

7. Remember, we have a Reader Information Bureau that is
operational five days a week during regular business hours,
Our Reader Service Manager is Gary Frederick (212) 649.
3127. Please call him, not our editors, for information on back
issues, reprints of articles, subscription inquiries, plans
offers, ete. It will zave us all time,

Other than the above guidelines, there are no rules. Call us
about anything — what you like in PoPULAR MECHANICS,

what you don't like, article suggestions, ete, In fact, we'd like
you to call and just say hello. We look forward to hearing from
Youl, —Joe Hdham

HOTLINE PHONE NUMBERS

HOME & SHOP

Steven Willson, editor 212 265-7538
(building, home remodeling|

Joe Trulni 212 265-7570
(shop design. tools)

Tom Kienck 212 265-7572

(furniture making. design)

AUTOMOTIVE
Tony Swan, editor
(mew cars, motorsports)

212 265-7526

Mike Allen 212 265-7536
(technical and design)
Mort Schultz 212 265-7537

{care and maintenance)

ELECTRONICS/PHOTOGRAPHY
Stephen Booth, editor 212 265-7581
SCIENCE/
TECHNOLOGY/AEROSPACE

Tim Cole, editor 212 265-7740
BOATING/OUTDOORS

Joe Skorupa, editor 212 265-7596
GENERAL -

Joe Oldham, editor-in-chief 212 265-7503
Bill Hartford, managing editor 212 265-7518
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SMIOOTH
OPERATORS

Orbital palm sanders may look alike,
but there are differences. »

BY THOMAS KLENCK, Associate Home and Shop Editor / :
PM Photos by Brian Kosoff <1 J @ 4 ’

OSTHOME SHOPS
M are equipped with a
range of power tools that
not only take the fatigue out of wood-
waorking, but also do the job with a high de-
gree of precision. Sanding is no exception.

Orbital sanders are designed specifically for
preparing finish-ready surfaces. They're not in-
tended to remove large amounts of material as is the
case with belt and disc sanders. In orbital sanding, the
sandpaper pad moves in tiny eircles, or orbits, while re-
maining in a relatively fixed position in relation to the housing
{=ee drawing). The combination of small orbit diameter and high
speed makes for a tool that sands quickly, but without marring or




MAKITA
BO4530

“ MAKITA

. e ,l' BO4550

gouging the wark. One of the most
popular types of orhital sanders is the
1/4-sheet palm sander.

We decided that it was time for a
close, hands-on look at what the palm
sander market had to offer. So we
gathered 12 palm sanders represent-
ing eight of the major power tool man-
ufacturers. As well as compiling the
features of each unit that indicate
long-term service, such as ball-bear-
ing construction, heavy-duty sandpa-
per attachment systems and—where
the manufacturer really lays it on the
line—lengths of warranties, we noted
the kinds of things you don't find out
until you've owned the machine for a
while. We also put the sanders
through a battery of hands-on com-
parison tests designed to determine
differences in actual performance
—what you'd learn were you able to
own them. We think vou'll find the re-
sults interesting—and maybe even a
little surprising. We did.

Initial observations

The most zignificant conelusion we
reached was that each of the sanders
produced an equally acceptable fin-
ished surface. Every other aspect of
the machines, however, showed clear
contrasts. (See charts on pages 86 and
87.) Cutting speed varied as did vi-
bration and noise level. Contact-
torque—Lthe tendency for the unit to
apin when it touches the wood—also
varied from one to the next. Asarule,
we found that the hard-to-handle ma-
chines actually cut faster than the
smooth operating units,

Palm sanders are typically
equipped with either a rubber or felt
sanding pad. It's claimed that the soft
sponge rubber pad is superior for con-

» Lonred surfaces
inil the

FORTER-
CABLE 33

MILWAUKEE
6016
B

harder felt is the choice for flat work.
We believe that the performance and
handling variations between the tools
are more significant to the general
woodworker than the differences in
pad material. If a sander is to be used
exclusively on contours, a softer pad
would be a plus. However, pad thick-
ness also plays a role. The unusually
thin Y&-in.-thick rubber pad on the Hi-
tachi tool does not have the resilienc
of the ¥ 4-in.-thick Porter-Cable pariy
The remaining pads averaged about
Yain. thick.

Paper cla ms
While the makers seemed to have
reached a general consensus as to how
these tools should look and work, they
haven't come to agreement as to how
the sandpaper should be attached.
Our selection of tools boasted no less
than six different solutions to the

rablem as well as the adhesive-
I:HEILH' sandpaper system. (See pho-
tos on pages 86 and 87.)

We found that the most difficult
system Lo operate features swing-
arms that must be pushed out and
then pried up to open the spring-load-
ed clamps. Once the paper is in place,
the arms are pushed back.

The difficulty with this 3-stage pro-
cedure lies in the typically stiff action
of the ewing-arms. Frequent paper
changes are very hard on the finger-
tips. However, we doubt that the
mechanism would ever wear out. This
design is found on the Ryohi S-6040,
Milwaukee and Skil ganders.

The Black & Decker 7443, Hitachi
and Sears boast a simple bent-wire
clamp system. The wire clamps are
disengaged by simply lifting the
lnoped ends out of retaining slots on
the haze sides,

While the mechanism is fast and

7565

eomfortable, its reliability over the
long term depends on the ability of the
wire to retain its tension. The heavy-
gauge wire found on the Hitachi
makes it a better bet for longevity.

Two Makita tools in our selection
use a twin-arm clamping system. Two
short, heavy-gauge wires on either
end of the pad are pushed up and for-
ward to lock the spring-loaded clamp
in the open position.

With the clamp locked open, both
hands are free to align and tighten the
paper. The twin-arm system, while
not the easiest on the fingers, does
represent a step in the right direction.

o Porter-Cable, Black & Decker
7445, Ryobi 8-500A and Makita
B(4530 sanders all have unique sand-
paper attachment solutions.

Black & Decker 7443

This sander is the less expensive of
the two B & D units we tested and was
the only machine in our selection not
completely equipped with ball bear-
ings. Its bent-wire clamps are easy to
operate, but the wire gauge is on the
light side. The wire clamp mounts,
however, are positioned too close to
the base edge and interfere with in-
stallation of the paper. The cord is an-
noyingly kinky and the somewhat stiff
sliding switch is recessed a little too
deeply in the housing for easy 1-hand-
ed operation.

This unit displayed the highest
noise level, highest vibration and was
the hardest to control when it touched
the wood. Don't condemn it yet
though, the B & D 7443 proved to be
one of the fastest cutting sanders in
our selection.

Black & Decker 7445

Although a near clone in appearance
for the cheaper machine, the differ-

HITACHI
SV 125A




ences in performance were like night
and day. The Black & Decker 7445
features a single-arm clamp system
that is one of the easiest to use. Sim-
ply pulling the arm up and back frees
the clamping bar which remains open
for easy paper alignment. Although
the awitch and cord are identical to
the cheaper unit, once lu[i:ged in and
turned on this sander displays effort-
less performance and low vibration.

The model 7445 ranked high in the

speed trials—just below its less ex-
pensive cousin. At 15,000 opm, how-
ever, it's not surprising that it's also
one of the londest.

Hitachi SV 125A

The Hitachi's elongated and com-
pletely rounded top makes it one of
the most comfortable to hold, On the
down side, the toggle switeh is too
deeply recessed into the housing to
start easily with one hand,

Performance, though, is very
smooth with little contact-torque
when the pad touches the wood. The
simple-to-operate bent-wire clamp-
ing mechanism features heavier wire
than that found on other units.

Like other tools with exceptionally
smooth operation, the Hitachi SV
125A iz somewhat slow to remove
stock. The unit also has the thinnest
pad of the lot, While this can be a real
plus for producing uniform, flat sur-

PALM SANDER

LFPER BEARING
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Crrbital palm sanders are typically
comprised of a sanding pad. pad
supports, orbital bearing.
counterbalanced fan and motor.
The supports hold the pad in line
while allowing it to follow the
eccentric motion of the bearing.
Both the supports and
counterbalanced fan help reduce
vibration levels. Upper and lower
ball bearings contribute to long-
term performance.




The retractable arm on the SWing-anm paper-
clamping system Is first pushed out. Then, lift-
ed to open the spring-loaded clamp.

faces, it might also be responsible for
the unit's very slight tendency to
chatter with coarser sandpapers.

Makita M904

The red color represents Makita's line
of tools designed for home use. Frank-
ly, in terms of performance, it was dif-
ficult to distinguish this machine from
those in Makita's standard line.

The vibration and noise levels were
on par with the other Makita ma-
chines—about average in our selec-
tion. Cutting rate was acceptable and
we have no real complaints about the
housing design.

Makita supplies all its sanders with
a similar sliding switeh that's fairly
easy to operate with one hand. And,
the twin-arm paper clamping system
1= quick and fairly eagy on the fingers.

Makita BO4530

This sander is the round-base partner
to the standard 1/4-sheet Makita
BO4510 that's become the workhorse
of many woodworking shops. Its 6-
in.-dia. round base utilizes a stick-on
sandpaper dise that solves the paper
clamp problem by eliminating the
clamp entirely.

The system works well, but de-
mands that you buy the prepared dises.

The bent-wire system utifizes the spring ten-
sion of the wire to hold the paper. One lever
on each side controls clamping at each end.

Why a round pad? Other than in-
ereasing the sanding surface area and
speeding up the work, there seems to
be no need for it.

It doesn't seem to pet into the cor-
ner formed by two boards any easier.
And forget it if you want to get near
the 3-way corner of a box or drawer.
As an accessory, however, Makita of-
fers a square pad designed to accept
stjuare stick-on paper.

In terms of actual speed-of-cut, this
round-base sander falls in the middle
of the pack. It was very difficult to
handle—real pressure had to be ap-
plied to keep it under control. The
noise and vibration levels, switch and
housing design were all similar to the
other Makita units.

Makita BO4550

Following the trend well underway
for many other power tools, Makita's
B0O4550 represents an attempt to
clean up the palm sanders’ act.

We found that this sander’s dust
collection system seemed to improve
its performance as a fast cutter. Less
dust colleeted between the sandpaper
and the wood, keeping the sandpaper
cleaner, But don't expect all the dust
to go into the bag. Some remains on
the wood just to keep you honest.

The twin-arm III;I'I;I d_uign iz opened h;r
pushing the arms up and forward. Clamp is
locked open for paper insertion.

The system works by vacuumin
the dust up through holes in the sanci-
paper and pad. Each time a new piece
of sandpaper is installed, properly
placed holes must be punched through
the paper.
Supplied with the sander is a metal
punch plate for accurate hole align-
ment. 'lPhis machine features the same
twin-arm clamping system as is found
on the Makita M904.

Milwaukee 6016

We were eager to check out Milwau-
kee’s entry. The brand—synonymous
with heavy-duty quality—was sure to
have something exciting to offer.
What we did find, was a palm sander
with solid performance, but only few
outstanding qualities.

Cutting speed seemed to be slightly
above average with noise level and vi-
bration also running in the middle of
the pack. The Milwaukee alzso showed
a high degree of contact-torque which
made controlling it more of an effort.

Unfortunately, Milwaukee has cho-
gen to equip their tool with the diffi-
cult-to-use swing-arm clamping
mechanism. We did feel, however,
that Milwaukee's conveniently placed
rocker switch makes it one uftﬁe few
tools that truly could be called 1-

PERFORMANCE COMPARISON CHART

MANUFACTURER

SOUND LEVEL'

VIBRATION LEVEL?

-

ow

COMTACT-TOROUE®

§
:

HIGH

2
i

Black & Decker 7443

Black & Decker T445

Hitachi SV 128A

Makita BO4530

Makita BO4550

Milwaukes 8016

Porter-Cable 330

Ryobi 5-500A

Ryobi 5-600

Sears 11602

Skil 7565

||'|'||||"|*

1. Redative sound level as measured on dbA scale. 2. Subjective vibration level of tool running but not in contact with wood. 3. Subjective lovel of tendancy o
spin when in contact with wood. 4. Tests parlormead on stained hardwood, softwood and plywood with 80- and 120-grit papers lor a ficed length of time. Chart

reflects average amount of siain removed

Although every effort was made 1o apply equal pressure to sach sander during cutting spoeed lests, the harder-to-

handie sanders nacessitaled a somewhat firrmer grip. Relalive speads shown are, (harefore, indicative of real-use performance. 5. Ryobi S-500A exhibited

moderale contact-tomue, but excessive chather

Bb
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The most straightforward clamp Is found on
the Ryobi 5-500A. Simply pressing the single
lever-arm opens the spring-loaded camp.
handers, It also has a long (9-ft.) and
very flexible power cord. Perhaps the
most impressive feature of this tool is
Milwaukee's standard lifetime limited
warranty—the only warranty in our
group with no time limit,

Porter-Cable 330

Markedly differing from the rest of
the pack in outward appearance, the
Porter-Cable tool is designed so it's
held on the side rather than the top
—letting the weight of the tool do the
work. The Porter-Cable ranked high-
est for vibration-free running and was
topped in quietness only by the small
Ryobi S-500A 1/6th-sheet sander.

Although the paper clampsystemis
fast and easy to use, it does require a
special clamp-release tool that comes
supplied with the machine. We found,
however, that an ordinary flat-tip
screwdriver will ?ipen the clamps easi-
ly. The outstanding feature of the
clamp design is that it pulls in the pa-
Ehw clj:;:; the r:ent%t; of Lh,;? tool as

@ en, so the sandpaper is
drawn t?gaht Eﬁlﬁe pad. The sliding
switch is placed somewhat awkward-
ly—just out of reach for convenient
l-handed operation.

Perhaps a reflection of its low

B & D 7445 wses a single-arm design. Spring
tension holds clamp open. Pressing lever

down forces clamp down on sandpaper.

of this tool discourages pressing hard,
it ranked low as a fast palm sander.
However, for fine surfacing, speed
isn't everything. The tool excels in fa-
'Ig'ue -free operation and the solid feel
?)uahty
f all the palm sander manufactur-
ers in our test group, Porter-Cable is
the only one that recommended peri-
odic cleaning and lubrication. This
signifies that their machine is intend-
ed as a serious tool and, with care, is
capable of long-term service,

Ryobi S-500A
Whether for reasons of sandpaper
economy or the ability to get into
small spaces, Ryobi offers a palm
sander in a 1/6th-sheet size. While it
looks handy, it had its problems.

The rocker switch has a flexible
plastic dust cover that interferes with
switch operation and the wide top is
somewhat awkward. This tool
bounced around so much, that it had
to be pressed firmly to the wood, mak-
ing it appear to cut faster than per-
haps it would have otherwise,

OUn the positive side, the Ryobi 5-
500A exhibits the lowest noise level of
all the machines. It also has the most
straightforward and easy-to-use

quires a special tool. It's also easy (0 operate
with an ordinary flat-tipped screwdriver.

cause the small sanding area means
having to change the paper often.

Ryobi 5-600

In contrast to its 1/6th-sheet version,
Ryobi recently introduced its model
5-600 1/4-sheet sander. And, the con-
trast is more than just pad size.

While we did feel that the grip was
somewhat wide, the Eyobi S-600 has
one of the lowest vibration levels of
the group. Its noise level is below av-
erage and, when held to the wood, it
displays a stability that placed it with
the front runners for handling.

It suffers, as do other smooth-oper-
ating machines, from slower than av-
erage cutting. And, the stiff sliding
switch makes 1-handed starting a
chore. The big negative in terms of
easy use, however, is the swing-arm

rclamp.
ut if you can put up with the
clamping system, the Ryobi 5-600 isa
top choice for smooth performance.

Sears

The Sears Craftsman 1/4-sheet palm
sander features the convenient bent-
wire clamping system. Likethe B& D
7443, Sears chose lipht-gauge wire.
The designers of this machine have

12,000 opm and the fact that the shape  clamping mechanism—a good idea be- { Please turn to page 106)
PALM SANDER SPECIFICATIONS*
WEIGHT CORD
MANUFACTURER MODEL PRICE' | AMPS | SPEED(OPM) [LES.) SWITCH | LENGTH | CLAMPTYPE | PADMATERIAL
Black & Decker 7443 $50 15 13,000 1.8 sliding B beanl-wire rubber
Black & Decker 7445 $61 16 15,000 1.8 shaing B singie-arm Tait
Hitachi 5V 1254 $9a 17 12,000 aa toggle B’ bent-wire rubber®
 Makita [ 575 1.6 14,000 2 sliding &' twin-arm Telt
Makita BO4530 $102 1.8 12,000 24 sliding CX stiok-on rubbar®
Makita BO4550 $32 16 14,000 21 sliding B twin-am rubber
Milwaukee 8016 $75 18 13,000 24 rocker 9 swing-arm rubber
[ Porter-Cable 330 S07 12 12,000 ars siiding 7 ciamp wilool rubber'
Ryobi 5-5004 $70 15 12,000 26 rocker 3 lrver-clamg rubber
Ryobi 5-600 s88 18 12,000 28 shding (X3 swing-armm falt
 Sears 11802 538 20 14,000 18 shding B bent-wire rubber
[ Skil 7565 65 18 13,000 ) TockET ] swing-arm rubber

*Sanders foalure 1-year imited warranty, all ball-bearing construction, Ya-shae! pad sipe and '/, g-n.-dia. orbit excepl the foliowing: Black & Decker modals
have a 2-year home-use waranty and Milwaukes has no-iime-limil warranty, BAD 7443 has sleeve and ball-bearing construction, Ryobi 5-5004A has Y4
sheat pad size and Makita BO4530 has B-in.~dia. round pad, Porter-Gable, Fyobi 5-5004 and B & D7443 have Y5-in-dia. orbit. 1. Manulacturess suggesied
retail price—many units are commonly discountad by refailer. 2. Plastic-covered switch. 3. Optional square or 5-in_-gia. stick-on pad. 4. Optional fiehl or

buffing pad. 5. Optional square stick-on pad,
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You can easlly improve a
plain concrete patio by
buliding one or more of
the projects shown here.
Qur freestanding planter
[below]. tiered planter
[middie) and combination
planter/bench [botiom)
can all accommodate
MNowers, herbs and other
small plants. while our
bigger comer planters
|right| can handle larger

e T el

Five great ways
tospruceup a
plain concrete patio.

BY STEVEN WILLSON

BH

PRETTY PATIO

others built since World War I1, it
shares a feature that is both a
blessing and a curse: namely, a back-
yard concrete patio.
The wonderful thing about these
glabs is that they are a convenient

IF YOUR home is like countless

place to relax or entertain during the
warmer months.,

But they also share a major short-
coming. Simply put, they aren’t very
attractive or comfortable.

One great way to make a concrete
slab perform better is to simply cover
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it with a full-scale wood deck, This
allows you to build-in all sorts of ame-
nities, from benches to tables to plant-
ers. Such a job also can include a trip
to the bank for financing!

Another approach is to outfit the
patio with a full complement of out-
door furniture, which will dramatical-
ly improve livahility but will have to
be stored away when the weather
it bad,

In the hopes of finding a middle

POPULAR MECHANICS & ALIGLIST 1988

ground between the red ink and a ga-
rage full of furniture, we contacted
the Southern Pine Marketing Couneil
and the folks at Samsonite Furniture
Co. We azked them for some ideas
that would not only eatch the eve, b
also be affordable and require 151~
ble amount of time and effort to com-
]I]L'1l'. The result of these efforts 1s
shown above,

The primary seating area was cre-
ated with furniture, but the ov

Phiotos Sl
Lusmnibeer P

Furniure [
Technbeal art Eugere

ambiance was defined by the various
planters and other structures that
patio its custom look,

ected for their versatility, The free
standing planters and planterbench




PRETTY PATIO

combination can be used anyvwhere:
on & patio, a wood deck and even on
the ground.

On the other hand, the built-in cor-
ner planters—with steps between
—nid the tiered planter, were includ-
el to give this specific patio its custom
lonk.

If your patio is a different size,
shape or location, you may have to
change the overall dimensions of
these structures, but the basic build-
ing techniques will remain the same,
Following are instructions for build-
ing these projects, which should he
used along with the technical artwork
that begins below.

If you would like to obtain plans for
other outdoor structures, send for a
free catalog to: Southern Pine Mar-
keting Council, ¢/o SFPA, Box 52468,
New Orleans, LA T0152. Be sure to
include a stamped, self-addressed le-
gal-size envelope and ask for publica-
tion No. <10,

Tiered planter

Although our tiered planter does abut
one side of our slab, clearly it can be
built anywhere vou like. Just keep in
mind that if you choose a spot along
vour house or garage that has wood
siding, it's a good idea toline the back-
sitde of the planter with 10-mil-thick
polyethylene plastic. This will protect
your wood siding from prolonged ex-
posure to moisture, Also, remember
that the size of this planter can be
addapted easily to different conditions.
Wi chose a convenient 4 % B-ft. size
which made the most efficient use of
our material.

Begin by laying out the position of
the planter by driving stakes at all
four corners, Make sure that both out-
side corner stakes are the same dis-
tance from the house and are square
to the inside corner stakes driven be-
gitle the house.

Next, attach 4 mason's string to the
stakes, about 6 in. above the ground,
to form three sides of a rectangle. The
fourth side, of course, is defined by

the house wall, Using a spade, cut
through the turf on the perimeter and
then remove the rest of the turf with-
in the rectangle. Plan on taking out
about 2in. of turfand topsail.

Once the turfis removed, check the
perimeter of your hole for level, Con-
tinue to excavate the perimeter, if
necessary, so you have a uniformly
level G-in.-wide trench on all four
sides, Next, cul your 4x6 pressure-
treated timbers (actual dimensions
are 3% ® 5% in. ) to the sizes shown in
the drawing.

FPlace the first base timber along
the house wall. Az you can see from
the drawing, all the corners are stag-
gered to achieve interlocking joints,
Because of this, make sure to push the
right end of the timber to the edge of
your excavation, This will leave at
least 6 or 7 in. on the left side to ac-
commaodate the left end timber.

At this point, check the timber for
level. It may well require some ad-
Justment, either by removing or add-
ing zoil underneath in various areas.

r
m

: v‘wmcw
LE [8 RECIO) |
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TOP TRIM—314 x 5-112 x 24" (2 REQD |
TOP TRIM-=—114# x 5112 x 607 [2 REOD)|
SIDE SLATS— 14 x 3:1/2 x 54-1/7° (& REQD)]
CLEATS 34 x 1112 x 12 [2REQD)

AND 314 x 1-1/2 x 487 2
11 14" GALVANIZED SCREWS

1-102 % 3112 & 137
Hr:u.m:m'ﬁs‘%a

NOTE: ASSEMBLE WITH 6 AND 100 GALVANIZED COMMON NALS.
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This may take some time but your
goal is to make this base timber level,
a5 well as solid and stable. If it rocks
back and fortheven slightly, each tim-
ber you put on top will do the same,

Continue leveling the remaining
base timbers using the same tech-
nigques, Onee all ave in place, check the
level again, this time by placing vour
level on a long, straight board and
checking across the diagonals of the
rectangle.

Continue your adjustment if neces-
gary, but if everything is fine, backfill
bath sides of the base timbers with at
least 2 in. of soil. Make sure Lo tamp
down the goil firmly with vour feet.
This will stabilize the base timbers
and prevent them from moving as you
work on ensuing layers.

Add the seconi eomrse of timbers,
interlocking the corners as shown in
the drawing. Then spike these tim-
bers to the base timbers using 12-in.-
long palvanized spikes. Drive one
spike near each end and then at 12-in.
intervals between, Be sure to bore Yi-

in.-tia. pilot holes before you drive
the spikes to keep the timbers from
splitting.

Onee the second course is securely
in place, reinforee the inside corners
by installing the galvanized angle
brackets shown in the drawing. We
used Simpson Y-in. No. L 80 Strong
Ties for this job but any galvanized
angle will work. Just make sure that
it's at least Sin. long,

Add the top two courses in a similay
fashion. Keep in mind that you will
have to temporarily support the out-
gitle right corner until vou install the
angle brackets. This is required be-
cause the bottom timber on the upper
section does not bear divectly on the
timber below.

Onee the bracket is in place and the
soil is backfilled underneath, there
will be plenty of support.

You can either stain the planter or
leave it natural =o it will weather toa
gray color. To complete the planter,
simply fill it with soil and plant your
Aowers and bushes.

Planter box

Because this planter is freestanding,
it requires no excavation and there-
fore it ean be built anywhere that's
convenient. Once again, keep in mind
the size of this planter iz not crucial.
Oursis 17 x 24 x 60in., but these di-
mensions ean be changed easily. Just
make sure that you study the drawing
carefully so you understand the con-
struction techniques involved,

Begin by cutting the corner posts
ani sleepers to size and nailing them
together with 10d galvanized nails,
Make sure that the posts are square to
the sleepers. Next, cut all the bottom
slats to size and bore two Y-in.-dia.
weep holes in each as shown. Then
nail the slats onto the sleepers using
G galvanized nails.

Malke sure that you keep theends in
perfect alignment so you won't have
trouble installing the base trim that
comes next,

Cut the base trim boards to length
and miter the ends. Then nail them
into the posts. If the long side boards
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lﬂmil
BIrFER I RE
|2 REQD.)
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3112 19-1iE
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_~
SLEEPER
P12 0 312 x 44"
| RECID: |

LINER )
& # B SHEET OF 10-MiL

4zl

Il
141
[

, TRIM TOH T

<112 x 386" {7 REQD
=112 x 12 [ REQD
1 GALVANIZED

THIM
1162 0 3-112
=414
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3172 x |8-114° |3 REGID)
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PRETTY PATIO

are slightly bowed or twisted,
straighten them by nailing into the
ends of the bottom slats,

(Once these are in place, cut the side
glats to length and bevel both ends of
each board.

Beginning with the bottem board,

lace it directly on top of the base trim

ards. Make sure that the point of

each beveled end falls ¥ in. in from
the outside corner of each post.

Nail the bottom slat into the corner
posts and then add the remaining
slats in similar fashion, maintaining a
uniform Y-in. spacing between the
courses. As you work, be sure to
check frequently for square so the
posts and sleepers form a perfect 90°
angle.

ext cut the plastic liner to size and
fold it into the box. Try and keep the
corners as neat as possible and be sure
toinstall the holddown cleats between
all the posts as shown in the drawing.

Onee the cleats are attached, slice
the plastic over the weep holes in the
bhottom slats to allow water to drain
through.

Tocomplete the planter, cut the top
trim boards to size, miter the ends
and nail into the posts.

Planter bench

The planter bench unit is another
freestanding structure that ean be
used anywhere and built anywhere,

The construction techniques for this
planter are the same as deseribed
above. The only difference is size.
This unit measures 17 x 24 x 48 in.
The bench, however, is designed to
mate with the planter and look like
the two were built as one unit.

Complete the planter first, then be-
gin hujﬁi'mg the bench by cutting the
2x12 base members to length and nail-
ing them together with 10d galva-
nized nails. Make zure to check for
square as you work.

Next, eut and nail the eross-
members onto this support box as
gshown, The ends of each cross-
member should extend 1'% in. beyond
the base members below. This over-
hang creates a nice floating look to the
benchtop and gives you clearance for
your heels whiﬂ sitting,

Next, cut and nail the outside trim
boards in place,

Keepin mind that the free end of
the bench receives a 2x4 trim board
but the end that abuts the planter
uses a 1x4 board.

Once this 1x4 is nailed in place, cut
and nail the small filler block in place
as shown in the drawing.

This filler has one beveled end that
is designed to mate with the beveled
edge on the gide slats of the planter.
This creates the impression that a 2xd
trim board was used on this end too,
and that the planter was notched to
receive it.

With the trim boards in place, pre-

cisely align the bench with the planter
as shown in the drawing and

the two together from the inside of
the bench base.

Complete the bench by nailing the
geat hoards in place, maintaining a
uniform Y-in. space on the sides and
ends of all |:1-|:;\\1.rd}::£.l Use 10d galvanized
nails for this job and be sure to set the
nail heads at least ', in. deep to pre-
vent these nubby nails from tearing
your clothing. Stain the structure if
you choose, then fill the planter with
soil and you are done,

Corner planters
The neat thing about these corner
planters is that they not only create
the feeling of a bigger patio but they
also break up the harsh rectangular
shape of a typical concrete slab,
Begin construction by laying out
and excavating the area where you
want the planter. Follow the same
basic procedure explained in the
tiered planter section on page H.
Keep in mind that we installed
three courses of garden ties because
the ground surrounding our patio was
sloped slightly away from the slab. If
your surrounding ground does not
slope as much, you may need only two
courses.
Of course, the same thing is true for
the number of steps described later.
For this job, we used commonly
available pressure-treated garden
{ Plenae turn Lo page 102)
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THE

CARDINAL

OF THE

KREMLIN

BY TOM CLANCY

In a dramatic race to take the technological high
ground of the 2 1st century, America and the Soviet Union each stand
on the threshold of creating a space-based defense against intercontinental
ballistic missiles. The question is: Who will get there first?

L4

In this exelusive POPULAR MECHANICS excerpt, Ameri-
can scientists laboring over the Strategic Defense Initia-
tive manage the delicate task of testing a new ground-
based laser. They are unaware that their counterparts at
Dushanbe in the Soviet Republic of Tadzikskaja are
making significant strides on their own version of a bal-
listic missile defense, code named “Bright Star.” Jack
Ryan, the brilliant CIA analvst from Hunt For Red Oeto-
ber and Patriot Games, refurns in Cardinal Of The Krem-
lin fo uncover the secrets of the Soviet Union's own SDI,

Excerpt from The Cardinal OF The Kremlin by Tam Clancy to be published by
G .P. Putnam's Sons. Copyright © 1988 by Jack Ryan Enterprises Lid
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service too long. He had come to—well, not actual-

ly to like flying, but at least to appreciate the con-
venience of it. He was only 4 hours from Washington,
flown by an Air Force C-21 Lear Jet whose female pilot, a
captain, had looked like a high school sophomore.

Getting old Jack, he told himself. The flight from the
airfield to the mountain top had been by helicopter, no easy
feat at this altitude. Ryan had never been to New Mexico
before. The high mountains were bare of trees, the air thin
enough that he was breathing abnormally, but the sky was
&0 clear that for a moment he imagined himgelf an astro-
naut looking at the unblinking stars on this frigid night.

nYAN WAS SURE that he'd been in government
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THE CARDINAL OF THE KREMLIN

“Coffee, sir?" a sergeant asked. He handed Ryan a ther-
mos cup, and the hot liquid steamed into the night, barely
illuminated by a sliver of new moon.

“Thanks.” Ryan sipped at it and looked around. There
were few lights to be seen. There might have been a hous-
ing development behind the next set of ridges. He could
see the halo-like glow of Santa Fe, but there was no way to
guess how far off it might be. He knew that the rock he
gtood on was 11,000 ft. above sea level (the nearest level
sea was hundreds of miles away), and there is no way to
judge distanee at night. 1t was altogether beautiful, ex-
cept for the eold.

“Seventeen minutes,” somebody announced. “All sys-
tems are nominal. Trackers on automatic. AQS in 8 min-
utes.”

“AOST Eyan asked. He realized that he sounded a little
funny. It was so cold that his cheeks were stiff.

“Acquisition of Signal,” the major explained.

“You live around here?”

“Forty miles that way." He pointed vaguely. “Practical-
ly next door, by local standards.” The officer's Brooklyn
accent explained the comment.

E'S THE ONE with the doctorate from State
H University of New York at Stony Brook, Ryan re-

minded himself. At only 29 vears old, the major
didn't look like a soldier, even less like a field-grade officer.
In Bwitzerland he'd be called a gnome, barely over five-
seven, and cadaverously thin, acne on his angular face, his
deep-set eyes were locked on the sector of horizons where
the Space Shuttle Discovery would appear.

Ryan thought back to the documents he'd read on the
way out and knew that this major probably couldn't tell
him the color of paint on his living-room wall. He really
lived at Los Alamos National Laboratory, known locally as
“The Hill.” No. 11in his class at West Point, and a doctorate
in high-energy physies only two years after that. His doe-
tor’s dissertation was classified TOP SECRET. Jack had
read it, and didn't understand why they had bothered
—espite a doctorate of his own, the 200-page document
might as well have been written in Kurdish. Alan Gregory
was already being talked of in the same breath as Cam-
bridge's Stephen Hawking, or Princeton’s Freeman
Dyson. Except that few people knew his name. Jack won-
dered if anyone had thought of classifying that.

“Maj. Gregory, all ready”” an Air Force lieutenant gen-
eral asked. Jack noted his respectful tone. Gregory was no
ordinary major.

A nervous smile. “Yes, sir.” The major wiped sweaty
hands—despite a temperature of 15 below zero—on the
pants of his uniform. The kid had emotions.

“You married?” Ryan asked. The file hadn't covered
that.

“Engaged, sir. She's a doctor in laser optics, on the Hill.
We get married June the third.” The kid's voice had be-
come brittle as plass.

“Congratulations. Keeping it in the family, eh?" Jack
chuckled.

“Yes, sir.” Maj. Gregory was still staring at the south-
west horizon.

“AOS!" someone announced. “We have signal.”

“GGoggles!" The call came over the metal speakers.

“Everyone put on their eye protection.”

ks

Jack blew on his hand before taking the plastic roggles
from his pocket. He'd been told to stash them there to keep
them warm. They were still cold enough on his face that he
noticed the difference. Once in place, however, Ryan was
effectively blinded. The stars and Moon were gone.

“Tracking! We have lock. Discovery has established the
downlink. All systems are nominal.”

“Target acquisition!” another voice announced. “Initi-
ate interrogation sequencing . . . first target is locked

. . . autofiring circuits enabled.”

There was no sound to indicate what had happened.
Ryan didn’t see anything—or did I? he asked himself,
There had been the fleeting impressionof . . . what? Did [
imagine iif Next to him, he felt the major’s breath come
out slowly.

“Exercise concluded,” the speaker said.

Jack tore off his pogples. That's all? What had he just
geen? What had they just done? Was he so far out of date
that even after being briefed he didn't understand what
was happening before his eyes?

“The laser light is almost impossible to see,” Maj. Greg-
ory explained. “This high up, there isn't much dust or hu-
midity in the air to reflect it.”

“Then why the goggles?”

The young officer smiled as he took his off. “Well, ifa
bird flies over at the wrong time, the impact might be,
well, kind of spectacular. That could hurt your eyes some.”

Two hundred miles over their heads, Discovery contin-
ued toward the horizon. The Shuttle would stay in orbit
another three days, conducting its “routine scientific mis-
sion,” mainly oceanographical studies this time, the press
was told, something secret for the Navy. The papers had
been speculating on this mission for weeks. It had some-
thing to do, they said, with tracking missile submarines
from orbit. There was no better way to keep a “secret”
than to coneeal it. Every time someone asked about the
mission, a Navy public-affairs officer would do the “no
comments.”

“Did it work?" Jack asked. He looked up, but he couldn't
pick out the dot of light that denoted the billion-dollar
space plane.

“We have to see.” The major turned and walked to the
camouflage-painted truck-van parked a few yards away.
The 3-star general followed, with Ryan trailing behind.

Inside the van, where the temperature might have been
merely at freezing, a chief warrant officer was rewinding a
videotape.

“Where were the targets?” Jack asked. “That wasn't in
the briefing papers.”

“About 45 south, 30 west,” the general replied. Maj.
Gregory was perched in front of the TV screen.

“That's around the Falklands, isn't it? Why there?"

“Closer to South Georgia, actually,” the general replied.
“It's a nice, quiet, out of the way sort of place, and the dis-
tance is about right.”

ND THE SOVIETSE had no known intelligence-
gathering assets within 3000 miles, Ryan knew.
The Tea Clipper test had been timed preeizely for
a moment when all Soviet spy satellites were under the
vigible horizon. Finally, the shooting distance was exactly
the same as the distance to the Soviet ballistic missile
fields arrayed along the country’s main east-west railway.
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“Ready!” the warrant officer
said.
The video picture wasn't all
that great, taken from sealevel,
specifically the deck of the Ob-
servation Island, a range-in-
strumentation ship returning
from Trident missile tests in the
Indian Ocean. Next to the first TV
sereen was another. This one showed the
picture from the ship's Cobra Judy missile-
tracking radar. Both screens showed four objects, spaced
in a slightly uneven line. A timer box in the lower right-
hand corner was changing numbers as though in an Alpine
ski race, with three digits to the right of the decimal point.

“Hit!" One of the dots disappeared in a puff of green
light. “Mizs!" Another one didn’t.

“Miss!” Jack frowned. He'd half-expected to see the
beams of light streaking through the sky, but that only
happened in movies. There wasn't enough dust in space to
denote the energy's path.

“Hit!" Only one was left. “Miss.”

“Miss."” The last one didn't want to die, Ryan thought.

“Hit!" But it did. “Total elapsed time, one point eight-
zero six seconds.”

“Fifty percent,” Major Gregory said quietly. “And it
corrected itself.” The young officer nodded slowly. He
managed to keep from smiling, except around the eyes. “It
wﬂ‘rk-ﬂ--"

“How big were the targetsT” Ryan asked.

“Three meters. Spherical balloons, of course.” Gregory
was rapidly losing control. He looked like a kid whom
Christmas had taken by surprise,

“Same diameter as an S3-18."

“Something like that,” the general answered that one.

“Where's the other mirror?”

“Ten thousand kilometers up, currently over Ascension
Island, Officially, it's a weather satellite that never made
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its proper orbit,” the general smiled.
“I didn’t know you could send it that far.”
Maj. Gregory actually giggled. “Neither did
we, 11

“S0, you sent the beam from over there to the Shuttle’s
mirror, from Discovery to this other one over the equator,
and from there to the targeta?

“Correct,” the general said,

“Your targeting system is on the other satellite, then?

“Yes," the peneral answered more grudgingly.
ACK DID SOME numbers in his head. “Okay, that
means you can diseriminate a 3-meter target
. 10,000 kilometers. I didn't know we could do
that. How do we?”

“¥ ou had four hits and four misses—eight shots in under
2 seconds, and the major said the targeting system cor-
rected for mizsses, Okay, if those had been 53-18s launched
off of South Georgia, would the shots have killed them?”

“Probably not,” Gregory admitted. “The laser assembly
only puts out 5 megajoules. Know what a joule is?"

“1 checked my college phyzzies book before I flew down.
A joule iz 1 newton-meter per second, or 0.7 ft.-lbs. of en-
ergy, plus change, right? Okay, a megajoule iz a million of
them . . . 700,000 ft.-lbs. In terms I can understand.”

“A megajoule is the rough equivalent of a stick of dyna-
mite. So, we just delivered five sticks. The actual energy
transferred is like a kilogram of explosives, but the physi-
cal effects are not exactly comparable.”

“What you're telling me is that the beam doesn't actually
burn through the target-—it's more of a shock effect.”
Ryan was stretching his tech knowledge to its limit.

“We call it an “impact kill," the general answered. “But,
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yeah, that’s about it. All the energy arrives in a few mil-
lionths of 4 second, alot faster than any bullet does.”

“Soall that stuff I've heard about how polishing the mis-
sile body, or rotating it, will prevent a burn-through—"

AJ. GREGORY giggled again, “Yeah, I like that
M one. A ballet dancer can pirouette in front of a

shotgun, and it'll do her about as much good,
What happens is that the energy has to go somewhere, and
that can only be into the missile body. The missile body is
full of storable liguids—nearly all of their birds are liquid
fueled, right? The hydrostatic effect alone will be to rup-
ture the pressure tanks—ka-boom ! No more missile.” The
major smiled as though deseribing a trick played on his
high school teacher.

“Okay, now, I want to know how it all works,"

“Look, Dr. Ryan,” the general started to say. Jack eut
him off,

“(zeneral, 1 am cleared for Tea Clipper. You know that,
s0 let's stop screwing around.”

Maj. Gregory got a nod from the general. “Sir, we have
five l-megajoule lasers—"

“Where?"

“You're standing on top of one of them, sir. The other
four are buried around this hilltop. The power rating is per
pulse, of course, Each one puts out a
pulse chain of a million joules in a few
microseconds—a few millionths of a
second.”

“And they rechargein . . . 7

“Point zero-four-zix seconds. We
can deliver 20 shots per second, in
other words.”

“But you didn't shoot that fast.”

"We didn't have to, sir,” Gregory
replied. "The limiting factor present-
ly is the targeting software. That's being worked on. The
purpose of this test was to evaluate part of the software
package. We know that lazers work. We've had them here
for the past three years, The laser beams are converged on
a mirror about 50 meters that way—" he pointed “—and
converted into a single beam.”

“They have to be—I mean, the beams all have to be ex-
actly in tune, right?"

“Technically it's called a Phased-Array Laser. All the
beams have to be perfectly in phase,” Gregory answered.

“How the hell do you do that?” Eyan pauszed. "Don't
bother, I probably wouldn't understand it anyway. Okay,
we have the beam hitting the downside mirror . . . "

“The mirror is the special part. It's composed of thou-
sands of segments, and every segment is controlled by a pi-
ezoelectric chip. That's called adaptive opties.” We send an
interrogation beam to the mirror—this one was on the
Shuttle—and get a reading on atmospheric distortion. The
way the atmosphere bends the beam is analyzed by com-
puter. Then the mirror corrects for the distortion, and we
fire the real shot. The mirror on the Shuttle also has adap-
tive-optics. It collects and focuses the beam and sends it off
to the Flying Cloud satellite mirror. That mirror refocuses
the beam on the targets. Zap!”

“That simple?” Ryan shook his head. It was simple
enough that over the previous 19 years $40 billion went
into research, in 20 separate fields, just to run this test.

%6
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“...theenergy arrives in
afew millionths of a
second ... Aballet dancer
can pirouette in front of a
shotgun, and it’ll do her
about as much good.”
T T V7]

“We did have to iron out a few details,” Gregory ac-
knowledged. These little details would take another five or
more years, and he neither knew nor cared how many addi-
tional billions. What mattered to him was that the goal was
now actually in sight. Tea Clipper wasn't a blue-sky
project anymore, not after this system test.

"And you're the guy who made the breakthrough on the
targeting system. You figured a way for the beam to pro-
vide its own targeting information.”

“Something like that,” the general anewered for the kid.
“Dr. Ryan, that part of the system is classified highly
enough that we will not discuss it further without written
authorization,”

“(zeneral, the purpose in my being here is to evaluate
Lthis program relative to Soviet efforts along similar lines.
If you want my people to tell you what the Russians are up
to, I have to know what the hell we're supposed to look
for!” This did not elicit a reply. Jack shrugged and reached
inside his coat. He handed the general an envelope. Maj,
Gregory looked on in puzzlement.

“¥ou still don't like it,” Ryan observed after the officer
folded the letter away.

“No, sir, | don't.”

Ryan spoke with a voice colder than the New Mexico
night. “General, when I was in the
Marine Corps, they never told me
that I was supposed to like my orders,
just that I was supposed to obey
them."” That almost set the general
off, and Jack added: “I really am on
your side sir.”

“You may continue, Maj. Greg-
ory,"” Gen. Parks said after a moment,
“1 call the algorithm Fan Dance,”
Gregory began. The general almost
smiled in spite of himself. Gregory could not have known
anything about Sally Rand.

“That's all?" Ryan said again when the youngster fin-
ished, and he knew that every computer expert in Project
Tea Clipper must have asked himself the same thing: Why
didn’t I think of that?! No wonder they all say that Gregory
is a genius. He'd made a crucial breakthrough in laser tech-
nology at Stony Brook, then one in software design. “But

i

that's simple!

S, SIR, BUT it took over two years to make it

Y&urk. and a Cray-2 computer to make it work fast

enouigh to matter. We still need a little more work,

but after we analyze what went wrong tonight, another
four or five months, maybe, and we got it knocked.”

“WNext step, then?™

“Building a 5>-megajoule laser. Another team is close to
that already. Then we gang up 20 of them, and we can send
out a 100-megajoule pulse, 20 times per second, and hit any
target we want. The impact energy then will be on the or-
der of, say, 20 to 30 kilograms of explosives,”

“And that'll kill any missile anybody ean make . . .

“"What you're telling me is the thing, Tea Clipper,
works."”

“We've validated the svstem architecture,” the peneral
corrected Ryah. “It's been a long haul since we started
looking at this system. Five years ago there were 11 hur-
illes. There are three technical hurdles left. Five years

"
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from now, there won't be any. Then we start building it."”
“The strategic implications . . . ” Ryan said, and
stopped. “Jesus.”
“It’s going to change the world,” the general agreed.
“You know that they're playing with the same thing at
Dushanbe.”
“Yes, sir," Maj. Gregory answered. “And they might
know something that we don't.”

Meanwhile, Soviet researchers prepare to energize o
ground-based laser for a test shot at a disused Cosmos re-
connaissance satellite. Little do they realize that a U.S.
Army airborne infrared telescope is observing the same
target satellite as the aircraft carries out a practice mis-
sion over the Pacific Ocean,

E CONVERTED _..
Boeing T67 had two s
names. Originally
known as the “Airborne
Optical Adjunet,” it was now
called Cobra Belle, which at
least sounded better. The air-
eraft was little more than a
platform for as large an infra-
red telescope as could be made
to fit in the wide-bodied airlin-
er. The engineers had cheated
somewhat, of course, giving
the fuselage an ungainly hump-
back immediately aft of the flight
deck that extended half its
length, and the 767 did look rath-
er like a snake that had just
gwallowed something large
enough to choke on.

What was even more remark-
able about the aireraft, howev-
er, was the lettering on its vertieal tail: U.S. ARMY . This
fact, which infuriated the Air Foree, resulted either from
unusual prescience or obetinacy on the part of the Army
which even in the 1970s had never shut down its research
into ballistic-missile defense, and whose “hobby shop,” as
such places were known, had invented the infrared sen-
gors on the ADA,

But it was now part of an Air Force program whose cov-
er-all name was “Cobra." It worked in eoordination with
the Cobra Dane radar at Shemya, and often flew in eon-
junetion with an aireraft called Cobra Ball—a converted
707—because Cobra was the code name for a family of sys-
tems aimed at tracking Soviet misgiles. The Army was
smugly satisfied th at the Air Force needed its help,
though wary of ongoing attempts to steal its program.

The flight crew went through its checklist casually,
since they had plenty of time. They were from Boeing. So
far the Army had successfully resisted attempts by the Air
Foree to get its own people on the flight deck. The copilot,
who was ex-Air Force, ran his fingers down the paper list
of things to do, calling them off while the pilot and flight
engineer/navigator pushed the buttons, checked the
gauges and otherwise made ready.

The worst part of the mission was the weather on the
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ground. Shemya, one of the western Aleutians, would
close most reputable airports, and what they called bad
weather here made the Boeing crew wish for Amtrak. It
was widely believed on the base that the only reason the
Russians sent their ICEM test to the Sea of Okhotsk was
to make life as miserable as possible for the Americans who
monitored them. Today, the weather was fairly decent,
You could see almost to the far end of the runway, where
the blue lights were surrounded by little globes of mist.
Like most flyers, the pilot preferred daylight, but in win-
ter that was the exception here. He counted his blessings:
There was supposed to be a ceiling at about 1500 ft., and it
wasn't raining yet. The crosewinds were a problem too,
but the wind never blew where you wanted up here—or
more correctly, the people who laid out the runway hadn't
known or cared that wind was a factor in flying airplanes.

“Shemya Tower, this is Charlie Bravo, ready to taxi.”

“Charlie Bravo, you are cleared to taxi. Winds are two-
five-zero at 15." The Tower didn't have to say that Cobra

E . Belle was No. 1in line. At the

moment, the T67 was the only
@ aircraft on the base. Sup-
posedly in California for
equipment tests, it had been
rushed here only 20 hours ear-
lier.

“Roger. Charlie Bravo is
rolling.” Ten minutes later the
Boeing started down the runway,
to begin what was expected to be yet
another routine mission.

Twenty minutes later the ADA
reached an altitude of 45,000 ft. The
ride was the same smooth glide known
* by airline passengers, but instead of

@ downing their first drinks and making
' their dinner selections, the people aboard
this aireraft had already gone to work.

There were instruments to activate, com-

puters to recycle, data links to set up, and voiee
links to check out. The aireraft was equipped with every
communications system known to man, and would have
had a psychic aboard if that Defense Department pro-
gram—there was one—had progressed as well as original-
Iy hoped. The man commanding it all was an artilleryman
with a master’s in astronomy, of all things, from the Uni-
versity of Texas. His last command had been of a Patriot
missile battery in Germany.
ILE MOST men looked at airplanes and wish
Wn fly them, his interest had always been in shoot-
ing them out of the sky. He felt the same way about
ballistic missiles, and had helped develop the modification
that enabled the Patriot missile to kill other missiles in ad-
dition to Soviet aireraft. It also gave him an intimate famil-
iarity with the instruments used to track missiles in flight.

The mission book in the colonel’s hands was a facsimile
printout from the Washington headquarters of the De-
fense Intelligence Ageney (DIA) telling him that in 4 hours
and 16 minutes the Soviets would conduct a test firing ofan
58-26 ICBM. The book didn't say how DIA had obtained
that information, though the colonel knew that it wasn't
from reading an ad in Izvesfia. Cobra Belle's mission was to
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monitor the firing, intereept all telemetry transmissions
from the missile’s test instruments, and most importantly,
to take pictures of the warheads in flight. The data collect-
ed would later be analyzed to determine the performance
of the missile, and accuracy of its warhead delivery, a mat-
ter of the greatest interest to Washington.

Az mission commander, the colonel didn't have a great
deal to do. His control board was a panel of colored lights
that showed the status of various on-board systems. Since
the AOA was a fairly new item in the inventory, every-
thing aboard worked reasonably well. Today the only
thing currently “down"” was a backup data link, and & tech-
nician was working to put that back on line while the colo-
nel sipped his coffee. It was something of an effort for him
to look interested while he had nothing in particular to do,
but if he started looking bored, it would set a baid example
for his people,

He decided that he had to do something. He unstrapped
from his command chair and went to the flight deck for-
warid.

“Morning, people.” It was now 0004-Lima, or 12:04 AM,
local time.

“Good morning, colonel,” the pilot replied for his crew,
“Everything working in back, sir?"

“So far. How's the weather in the

OROZOV WAS DRESSED like the other scien-
Mtisls in the control room, in a white laboratory
coat adorned with a security pass. He was still

going through orientation, and his assignment to the mir-
ror-control team was probably temporary, though he was
beginning to appreciate just how important this part of the
program was. In Moscow, he'd learned how lasers work,
and done some impressive lab work with experimental
models, but he'd never fully appreciated the fact that when
the energy came out the front of the instrument the task
had only begun. Besides, Bright Star had already made its
breakthrough in laser power.

“Recyele,” the senior engineer said into his headset,

They were testing the system calibration by tracking
their mirrors on a distant star. It didn’t even matter which
star. They picked one at random for each test.

“Makes one hell of a telescope, doesn't it?” the engineer
noted, looking at his TV screen.

“You were concerned about system stability, Why®"

“We require a very high degree of accuracy, as you
might imagine. We've never actually tested the eomplete
system. We can track stars easily enough, but . . . " he
shrugged. “This is still a young program, my friend. Just
like you."”
“Why don't you use radarto selecta

I i e R R R
patrol area?” o . satellite and track on that?"

“Solid undercast at twelve-to-fif- The colonel hadJUSt had “That's a fine question!” the older
teen thousand,” the navigator an- the priuflege to witness man chuckled. “I've asked that my-
swered, holding up a satellite photo- : gelf, It has to do with arms-control
graph. “Winds three-two-five at 30 sqmethlng that few men agreements, or some such nonsensze,
knots. Our nav systems check out in human hl‘Stﬂl’}f ever For the moment, they tell us, it is

with the track from Shemya,” she
added. Ordinarily the 767 operates
with a erew of two flight officers. Not
this one. Since the Korean Air 007
flight had been shot down by the Soviels, every flight over
the Pacific was especially careful with its navigation,

HIS WAS DOUBLY true of Cobra Belle; the Sovi-

ets hated all intelligence-gathering platforms.

They never went within 50 milez of Soviet territo-
ry, nor into the Russian Air Defense Identification Zone,
but twice the Soviets had sent fighters to let the ADA
know they cared.

“Well, we aren't supposed to get very close,” the colonel
observed. He leaned between the pilot and copilot to look
out the windows. Both turbofans were performing well.
He would have preferred a d-engined aireraft for extended
over-water flight, but that hadn't been his decision. The
navigator raised an eyebrow at the eolonel's interest, and
got a pat on the shoulder by way of apology. Time to leave,

“Time to observation area?”

“Three hours, 17 minutes, sir; 3 hours 39 minutes to or-
bit point.”

“Guess [ have time for a nap,” the colonel said on his way
to the door. He closed it and walked aft, past the telescope
assembly to the main cabin. Why was it that the crews do-
ing the flying now were so damned young?

Forward, the pilot and copilot shared a look. Old fart
doesn’t trust us te fly the goddamned airplane, does he?
They adjusted themselves in their seats, letting their eyes
sean for the blinking lights of other aireraft while the auto-
pilot eomtrolled the aireraft.

%

saw. He had just seen the

worldchange... "
e P T T

enough that they feed us coordinates
of our targets via land-line. We do not
have to acquire them ourseives. Rub-
bish!" he concluded.

Morozov checked the clock—63 minutes until the test
began, One by one, the technicians were drifting off to the
restroom. He didn't feel the need, nor did the section chief,
who finally pronounced himself satisfied with his systems,
and placed everything on standby.

At 22,300 miles over the Indian Ocean, an American De-
fense Support Program satellite hung in geosynehronous
orbit over a fixed point on the Indian Ocean. [ts huge
Cassegrain-focus Schmidt telescope was to provide first
warning that Russian missiles had been launched at the
United States, Its data was downlinked via Alice Springs,
Australia, to various installations in the United States.
Viewing conditions were excellent at the moment. Almost
the entire visible hemisphere of the Earth was in dark-
ness, and the cold, wintry ground easily showed the small-
est heat source in precise definition.

The technicians who monitored the DSPS in Sunnyvale,
California, routinely amused themselves by counting in-
dustrial facilities. There was the Lenin Steel Plant at Ka-
zan, and there was the big refinery outside Moscow, and
there . . . “Headsup,” asergeant announced, “we have an
energy bloom at Plesetsk. Looks like one bird lifting off
from the ICBM test facility.”

The major on duty this night immediately got on the
phone to “Crystal Palace,” the headquarters of the North
American Aerospace Defense Command—NORAD
—under Cheyenne Mountain, Colorado, to make sure they
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were copying the satellite data. They were, of course.

As they watched, the bright image . the missile rocket
exhaust started turning to an easterly Lieading as the
ICBM arced overinto the ballistic Right path that gave the
missile its name.

The major had the characteristics of all Soviet missiles
memorized. If this were an 55-25, the first stage would
separate right about . . . now.

THE SCREEN bloomed bright before theireves asa
fireball 6(0) yards in diameter appeared. The orbit-
ing camera did the mechanical equivalent of a blink,

altering its sensitivity after its sensors were dazzled by

the sudden burst of heat energy. Three seconds later, it
was able to track on a cloud of heated fragments, curving
down to Earth,

“Looks like that one blew,” the segments observ enl un-
necessarily. “Back to the drawing board, Tvan

“Still haven't licked the second-stage prob-
lem,"” the major added. He wonderad
briefly what the problem was, hut didn't
care all that much. The Soviets had
rushed the 25 into production, and
had already begun deploying them
on rail cars for mobility, but i
they were still having problems
with the solid-fuel bird. The ma-
jor was glad for it. It didn’t
take a great degree of unreli-
ability in missiles to make
their use a very chancy
thing. And that uncer-
tainty was still the best
guarantee of peace.

“Crystal Palace, we call
that test a failure at 57 sec-
onds after launch. Is Cobra
Belle up to monitor the test?"”

“That's affirmative,” the officer on the other end re-
plied. “We'll call them off."

“Right. Night, Jeff."

Aboard Cobra Belle, 10 minutes later, the mission com-
mander acknowledged the message and cut off the radio
channel. He checked his watch and sighed. He didn't feel
like heading back to Shemya yet. The captain in charge of
the mission hardware suggested that they could always
use the time to calibrate their instruments. The eolonel
thought about that one and nodded approval. The aireraft
and erew were new enough that everyone needed the prac-
tice, The camera system was put in the MTI-mode. A com-
puter that registered all the energy sources the telescope
found began to search only for targets that were moving.
The technicians on the screens watched as the Moving-
Target Indicator rapidly eliminated the stars and began to
find a few low-altitude satellites and fragments of orbiting
space junk. The camera system was sensitive enough to
detect the heat of a human body at a range of 1000 miles,
and soon they had their choice of targets. The camera
locked on them one by one and made its photographic im-
ages in digital code on computer tape. Though mainly a
practice drill, this data would automatically be forwarded
to NORAD, whereit would update the register of informa-
tion on orbiting objects.
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“The power-output breakthrough you've made is
breathtaking,” Col. Bondarenko said quietly.

“Yes,” Gen. Pokryshkin agreed. “Amazing how that
happens, isn't it? One of my wizards notices something and
tells another, who tells another, and the third says some-
thing that works itz way back to the first, and so on. We
have the best minds in the country here, and still the dis-
covery process seems about az seientifie as stubbing vour
toe on achair] That's the odd part. But that's what makes it
so exciting. Gennady Losifovich, this is the moat exciting
thing I've done since | won my wings! This place will
change the world. After 30 vears of work, we may have
dizcovered the basis of a system to protect the Rodina
against enemy missiles,”

Bondarenko thought that was an overstatement. Pok-
ryshkin was the perfect man for this job, however, The for-
mer fighter pilot was a genius at directing the
g, cffoits of the seientists and engineers, many

: of whom had egos as large as a battle
tark, though far more fraple. When he
had to bully, he bullied. When he had to
cujole, he eajoled, He was by turns
the father, unele and brother to all of
them. It took a man with a large Russian
ieart to do that. The colonel guessed
that commanding fighter pilots had

been cood training for this task, and

Pokryshkin must have been a bril-
liunl regimental commander. The

balance between pressure and
e encouragement was so hard
to strike, but this man man-
aged it as easily as breathing.
Hondarenko was watching very
closely how he did it. There
were lessons here that he could
use in his own career,

HE CONTROL ROOM was separated from the la-

I ser building itself. Everywhere were digital

counters. Most showed the time. Other counters
showed the precise coordinates of the target's satellite,
Cosma-1810, which bore the international satellite desig-
nator 1986-102A. It had been launched from the Cosmo-
idrome at Tyuratam on December 26, 1986, and was still up
because it had failed to de-orbit with its film. Telemetry
showed that its electrical systems were still functioning,
though its orbit was slowly decaying, with a current peri-
gee—the lowest point in its orbit—of 180 kilometers, It
was now approaching perigee, directly over Bright Star.

“Powering up!” the chief engineer called over the inter-
com headsets. “Final system check.”™

"“Tracking cameras on line,” one technician reported.
The wall speakers filled the room with his voice. “Cryogen
flows nominal."”

“Mirror tracking controls in automatic mode,” reported
the engineer sitting next to Morozov. The voung engineer
was on the edge of his swivel chair, eves locked to a televi-
sion screen that was as yet blank.

*Computer sequencing in automatie,” a third said.

Bondarenko sipped at his tea, trying and failing Lo calm
himself. He'd always wanted to be present for a space-
rocket launch, but never been able to arrange it. This was
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THE CARDINAL OF THE KREMLIN

the same sort of thing. The excitement was overpowering.
All around him machines and men were uniting into a sin-
gle entity to make something happen as one after another
announced the readiness of himself and his equipment. Fi-
nally: “All laser systems are fully powered and on-line.”

"We are ready to shoot,” the chief engineer concluded
the litany. All eves turned to the right side of the building,
where the team on the tracking cameras had their instru-
ments trained on a section of the horizon to the northwest.
A white dot appeared, coming upward into the black dome
of the night sky . . . “Target acquisition!"

Next to Morozov, the engineer lifted his hands from the
control panel to ensure that he wouldn't inadvertently
touch a button. The “automatic” light was blinking.

Two hundred meters away, the six mirrors arrayed
around the laser building twisted and turned together,
coming almost vertical with the ground as they tracked af-
ter a target sitting just above the jagged, mountainous ho-
rizon. On the next knoll over, the four mirrors of the imag-
ing array did the same. Outside, alarm klaxons sounded,
and rotating hazard lights warned everyone in the open to
turn away from the laser building.

Onthe TV sereen next to the chief engineer's conzole sat
a photograph of Cosmos-1810. As the final assurance
against mistakes, he and three others had to make positive
visual identification of their target.

AT ONE'S Cosmos 1810, the captain was telling

I the colonel aboard Cobra Belle. “Broken recon bird,

Must have had a reentry-motor failure, it didn't
come back down when they told it to. It's in degenerating
orbit, should have about four more months left. The satel-
lite's still sending out routine data. Nothing important, far
as we can tell, just telling Ivan that it's still up there.”

"The solar panels must still be working,” the colonel ob-
served. “The heat came from internal power.”

“Yeah, | wonder why they didn't just turn it off

.« . Anyway, the on-board temperature reads out at, oh,
15" C or so, Nice cold background to read it against. Insun-
light, we might not have been able to pick out the differ-
ence between on-board and solar heating , . "

The mirrors in the laser-transmitter array tracked slow-
ly, but the movement was discernible on the six television
sereens that monitored them. A low-power laser reflected
off one mirror, reaching out to find the target. Inaddition
to aiming the whole system, it made a high-resolution im-
age on the command console. The identity of the target
was now confirmed. The chief engineer turned the key
that “enabled” the entire system. Bright Star was con-
trolled wholly by the site’s main computer complex.

“There's target lock,” Morozov observed to his senior.
The engineer nodded agreement. His range readout was
rapidly dropping as the satellite come toward them, cir-
cling its way to destruction at 18,000 mph. The image they
had was of a slightly oblong blab, white with internal heat
against a sky devoid of warmth. It was exactly in the cen-
ter of the targeting reticle, like a white oval in a punsight.

They didn't hear anything, of course. The laser building
was fully insulated against temperature and sound. Nor
did they see anything on ground level, but watching the
television sereens in the control building, 100 men balled
hands into fists at the same instant.

100

“What the hell!” the captain aboard the AOA exclaimed.
The image of Cosmos-1810 suddenly went as bright as the
Sun. The computer adjusted its sensitivity, but for several
seconds failed to keep pace with the change in the target's
temperature,

“What in hell . . . sir, that can't be internal heat.” The
captain punched up command on his keyboard and got a
digital of the satellite’s apparent temperature. Infrared
radiation is a fourth-power function. The heat given off by
an object is the square of the sguare of its temperature.

“8ir, the target temperature went from 15° C to

. . - looks like 1800° C in under 2 seconds. Still climbing

. . wait, it's dropping—no, its climbing again. Rate of
rise is irregular, almost like . . . Now it’s dropping. What
in the hell was that?"

To his left, the colonel started punching buttons on his
communications console, activating an encrypted satellite
radio link to Cheyenne Mountain. When he spoke, it wasin
the matter-of-fact tone that professional soldiers save for
only the worst of nightmares. He knew exactly what he'd
just seen.

“Crystal Palace, this is Cobra Belle. Stand by to copy a
Superflash message.”

“Standing by.”

“We have a high-energy event. T say again, we are
tracking a high-energy event. Cobra Belle declares a
Dropshot. Acknowledge.” He turned to the captain, and
hiz face was pale.

At NORAD headquarters, the senior watch officer had
quickly to check his memory to remember what a Drop-
ghot was. Two seconds later, a “Jesus” was spoken into his
headset. Then: “Cobra Belle, we acknowledge your Drop-
shot. Stand by while we get moving here. Jesus," he said
again, and turned to his depuly. “Transmit a Dropshot
Alert to the NMCC and tall them to stand by for hard data.”

The walch officer next lifted a phone and punched the
code for his ultimate boss, Commander in Chief of North
American Aerospace Defense Command.

“(General, this iz Col. Henriksen. Cobra Belle has de-
clared a Dropshot Alert. They say they have just seen a
high-energy event.”

“Have you informed NMCC?”

*Yes, sir, and we're calling Doug Weleh in also.”

"Dao you have their data yet?

“It'll be ready when vou get here,”

“Very well, colonel. I'm on the way. Get a bird up to
Shemya to fly that Army guy down.”

THE COLONEL ABOARD Cobra Belle was now
talking to his communications officer, ordering him
to send everything they had via digital link to

NORAD and Sunnyvale. This was accomplished in under 5

minutes. Next the mission commander told the flight erew

to return to Shemya, They still had enough fuel for two
more hours of patrolling. but he figured that nothing else
would be happening tonight. What had taken place to this
point was enough. The colonel had just had the privilege to
witness something that few men in human history ever
saw. He had just seen the world change, and unlike most
men, he understood the significance of it. It was an honor,
he told himself, that he would just as soon have never seen,
“Captain, they got there first.”
Dear God. ™
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AMERICAN POSH

{({Comloued from page 57)

Eagle GT +4 tires, the new all-weath-
er variant of the more performance-
oriented GT. The Olds generated the
best skidpad number with this rub-
ber, while the Buick took the slalom
title, but all three GM entries showed
better adhesion than either the Lin-
coln or the Chrysler.

Dsceunting the difference in accel-
eration times between 88 and Electra
as an aberration, we'd be inclined to
give a tiny edge to the Olds on the
strength of its excellent 6-way power
bucket seats, which were unequivo-
cally the best in this group. We also
favor the Oldsmobile's more legible
analog instrumentation.

Like itz GM siblings, the Oldamo-
bile's exterior treatment is tastefully
subdued, though there’s a little more
brightwork here than on the Electra
T Type. Cross-laced alloy wheels and
a modest front air dam help distin-
guish the Touring Sedan from the oth-
er 98z, as do color availabilities. Qur
test ear was done up in a platinum me-
tallic that made it all but invisible, a
quality that will undoubtedly be ap-
preciated by drivers who cover sub-
stantial distances in short time.

If there was any inconsistent note
to the Touring Sedan’s exterior, it
was the two small cornering lights
mounted below the front bumper. In-
stead of being faired into the air dam,
they simply jut down below the bump-
er, looking very much like an after-
thought, a note that's inconsistent
with the rest of this car's tastefully
executed trim.

Conclusion

As we suggested, there are several
ways to indulge yourself here. The
Lincoln Continental is clearly a har-
binger of thin%;a to come, the Cadillae,
Buick and Oldsmobile have all
brought a new level of athleticism to
this once-turgid class and the New
Yorker maintains a solid link with the
roots of tradition.

If we had to pick one of these cars
for all-around driving, it would proba-
bly be the Olds or the Buick, though
the Continental would be a serious
contender with 35 or 40 more hp.

The New Yorker's plush, tradition-
al living-room ride normally makes
sporting drivers eringe, It also makes
it a bit more difficult to pull off an
emergency maneuver cleanly. Some
E’ referit, however, and the Mitsubishi

6 makes the going very smooth in-
deed,

However, whatever the choice, we
liked the promise implicit in this com-
parison; ?’he American luxury car is
not dead.
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TWIST &SHOUT

You Lse it because Vi care about
VOIur ci ar's pertormance. Your frust it
ta protect your engine through

the roughest heat and cold. You
depend on it to guard againse
wear, and clean as i lubricares.

You expect quality like this from
Phillips 66 TropArtic all-season
motor ail,

Now iv.'T TTLIP.'\.:I'HL' L'.\]I.'t"{'l.l even
your wildest expecrations with the
all-niew “Twist and Win" game!
Look for specially marked classic
pold bortles wherever you buy motor
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retailer.

Limited offer! Send for $3.60
hack om a 1 2-quart case of
TrapArtic. Rebare ends
November 30, 1988,
Long live

yvour car.™
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SMART BUY:

HAND TOOLS
WITH A
FUTURE.

Tools that stay on the job. That will be as dependable years
from now as they are today. Tools precision made by
specialists hacked by over a century of forging only the
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PRETTY PATIO

i -nrrrfl.lﬂrrrrf_f.r'r.l.l.u Juripe 82

ties. These measure 3% x 414 in. and
are rounded on the corners to look
more like logs.

Except for the difference in the
shape of the logs (and the overall
shape of the planters) the construe-
tion procedures are the same as the
tiered planter: Be sure to level vour
base ties in place carefully, backfill
around the bottom ties, and then cut
and nail the remaining courses in
place.

Because many of the ties require an
angle cut at the diagonal ends, it's a
wood idea to eut these timbers a little
oversize, and then put them in place
and seribe the proper angle before
you make the finished cut. When the
corner planters are complete, it's time
to build the steps,

Steps

The system for building these steps is
very straightforward, especially if
you are placing them between the cor-
ner planters as we did. However, the
drawing does show an optional meth-
od if you want to build only the steps
and not the planters.

Begin your layout and exeavation
as explained earlier. Next drill three
holes in the edge of the slab as shown
using a %-in.-dia. masonry bit and a
portable drill. Make the holes about 2
in. deep and insert a lead anchor into
each hole. Then cat the back timber of
the top step to length and bore and
counterbore bolt elearance holes to
match the location of the anchors in
the slab. Attach this timber with lag-
serews as shown.

Once the first timber is attached,
use it as a reference point for deter-
mining the exact depth of the bottom
step. The section view on the drawing
shows this clearly.

Next, cut the rest of the step tim-
bers to length and bolt them together
in pairs, as shown,

Make sure yvou excavate deep
enough to accommodate the gravel
and sand base that is required under
each step.

Then level the bottom step in place,
backfill it with gravel and sand, level
the second step in place, backfill again
and finish off by bolting the outside
timber of the top step to the back tim-
ber already attached to the slab,

Stabilize the steps by driving 12-in,
spikes through the inside of the cor-
ner planters into the ends of the step
timbers.

If vou'd rather use the alternate
gtep method, just study the drawing
carefully and build the steps in much
the same way that the tiered planter

| was constructed. ™
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In just & short time, you can be ready to
Jjoin one of the fustest growing industries
in Americn. .. on industry where quali-
fied men are making from $25.00 io
$30.00 per hour... and that's just lor
labor. Parts, engines and accessories add
even mare Lo the profits.

SeCtl | — T

Because the small engine industry has
grown so guickly, sn acute shortage of
qualified Small Engine Professionals exists
throughout the country. In fact, it's nof un-
usuul for a pood small engine man o be
three to four weeks hehind in the summer
and of least 8 week behind in the winter.
When you see how muny small engines are
in use today, i easy (o understand why
qualified men command such high prices
— a% much as $49.95 lor a ssmple tune-up
thai takes less thun an hour!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine.... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

Get in on the PROFITS ¢
in SMALL ENGINE
service and repair /-
Start your own money -

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 across the U.S5.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-milbion per month! With
fully accredited and approved
Foley-Belsaw (raining, vou can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seck you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, spowmo-
hiles, generators, smowblowers, paint
spriayers . .. the Hst s almost endless.

ssary.

You don’t need to be a *born mechanic”
or have prior experience. If you can read,
vou cnn master this profitable trade right
at home, in your sparetime, withoul miss-
img a single paycheck. Lessons are fully
illustrated — <o clear you can't go wrong

Send TODAY
for this
ct-filled
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POWER-FED

CATASTROPHE!

(Cortinued from page 60)

TOOLS IN 1
T

Now you can use this ONE power-feed shop
to turn rough lumber inte moldings, trim
furniture - All
Flan d & Sand ... ately or in com
nation with a single . Low Cost ...You
can own this power tool for only $50 DOWNI

l} 0 FREE TRIAL!
RUSH COUPON TODAY!

5, Foley-Belsaw Co.
$) 6301 Equitable Rd., Dept. 91345
¥ Kanass City, Mo. 64120

O YES Please send me facts about PLANER
~-MOLDER - SAW - and detxils sbout 30-Duy
trial offer.
Hame
Address
City

State

zip
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WORLD'S SMALLEST
WEATHER STATION

THE TW.2 MICR() WEATHER STATION INCLUDES
A COMPUTER MCNMILE, THE AN-2 ANEMIWETER,
AND D' OF LEAD INCABRLE,  FOR (ONLY $150.895

WIND SPEED AUTO SCAN

WIND MRECTION METRIC /| STANDARIDY
WIND CHILL FOUR WAY POWER
WIND GUST RECORD MICAD READY
TEMPERATURE MOUNTING OFTHONS

HULOW TEMP RECORD  ONE YEAR WARRANTY

=8 SATISFACTION GUARANTEED **

MAGNAPHASE INDUSTRIES, INC.
i 1802 PIKE STREET MW,
MADEINUSA ey st senat
ORDERS ONLY: B00-322- 1502
INFORMATION - TAE807 FAN: 2. TAS-id

M A VINA
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During the past 25 years the “why"
has ehanged. Earlier airplane strue-
tures were often victims of general
corrosion, sometimes caused by
grease leaks, hydraulic fluid leaks, or
even faults in the lavatory drainage
system. But such problems have been
generally engineered out. “What we
see now are stress corrosion prob-
lems, maybe because a particular
component was not heat-treated
properly,” says Meyer.

The aluminum alloys used in to-
day's aireraft contain quantities of
copper, magnesium and zine that not
only inerease the strength of the
structure, but also the tendency for
eorrosion to oceur. Today’s major de-
fenses are improved epoxy or polysul-
fide primers and a pu!ysu]yﬁde sealant
tofill in joints.

Construction of an aircraft surface
is an intricate procedure that must be
conducted with extreme care to pre-
vent corrosion. A typiecal aluminum
panel, once machined, may have to be
oiled, deburred, hot-formed, cleaned,
anodized and sealed, among other
things. Any irregularities in the pro-
cess could result in disaster later on.
The increased use of composites also
ealls for some coneern.

“When you couple graphite epoxy
with an aluminum airframe and steel
fasteners you have a great potential
for corrosion,” Meyer says. “Drill a
hole and you might leave a residue of
graphite fibers sitting against alumi-
num. Moisten it and you've got a gal-
vanic cell.”

Big bangs

Over the years Harry McHenry,
Ph.D., of the- Boulder, Colorado-
based Fracture and Deformation
Divizsion of NBS, has studied many
well-known incidents of structural
failure, such as suspected defects in
the Alaska Oil Pipeline and the tragic
1981 collapze of the overhead walk-
way in Kansas City's Hyatt Regency
Hotel, which killed 113 people. Most
recently he investigated the July 1984
explosion of a tank at the Union Oil
Company's Chicago refinery.

The 60-ft.-high tank, with a diame-
ter of 844 ft,, held more than 20 tons of
two counter-flowing liquids: One was
a propane-rich process stream and the
other was an aqueous solution of
monoethanol amine used to absorb
hydrogen sulfide from the process
stream. Internal pressure u!P 200 psi
was held in check by 1-in.-thick steel-
plate walls.

The tank conformed to all applica-
ble specifications, yet it suddenly ex-
ploded. The top 40 ft. of the tank lifted

off like a rocket, landed more than half
a mile away, and dug a 12-ft. x 20-ft.
crater, The explosion and its associat-
ed fire left 17 dead and 17 injured, and
caused more than $100 million in dam-
ages.

Debris was shipped to MeHenry's
labin Boulder, where a lengthy inves-
tigation revealed that the tank's steel
walls had gradually become more
brittle as a result of exposure to hy-
drogen sulfide. Cracks occurred, with
the worst located at the heat-affected
zones near repair welds, One of the
cracks had penetrated 90 percent of
the way through the skin.

The most sobering part of McHen-
ry's findings was this conclusion:

“There are hundreds of similar
amine-stripping facilities in operation
all over the industrialized world.”

Awareness is the solution
Our technological society requires
much of metals, and they generally
perform so well that we have a ten-
dency to expect them to maintain
their specifications. Over time, we
grow careless, and we may not pay
sufficient attention to the demands
placed upon building materials. “This
is a significant problem that will likely
rear its head from time to time,”
warns Dr. McHenry.

What can we do about it?

First and foremost, we must plan
for failure. Engineers need to design
adequate fail-safe mechanisms, so
that when metal does wear out, its ef-
fects will not be catastrophic. For ex-
ample, a chemical storage tank can be
designed so that it will leak—econspie-
uously—Ilong before it explodes.

Second, the assembly-line worker
must keep in mind the importance of
even the most mundane task. Re-
member the case of the worker who,
sometime in 1968, inadvertently puta
tiny gouge in a lockbolt fastener hole
near the rear of the fuselage of a
Douglas DC-9. Eleven years and
26,816 flights later, the tail assembly
fell off of the aireraft over Boston, asa
direct result of the minor manufactur-
ing slip-up.

Third, the nation must demand
more adequate inspection proce-
dures. In recent years, budget-cut-
ting has severely taxed the abilities of
inspectors, with sometimes tragic re-
sults. Inspectors are human, too, and
daily routine sometimes dulls their ef-
fectiveness.

In the case of the above-mentioned
DC-9, fatigue cracks were clearly vis-
ible in X-rays taken six months prior
to the failure.

In sum, we must somehow increase
our sensitivity to the improbable
—and brace for what may increasing-
ly become the inevitable. ™
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“] ‘Retired Early’...

THEN MADE $27,000

I care to handle.”

PART-TIME IN

' A BUSINESS OF
Y MY OWN”

“$27,000 Part-time isn't bad for a guy who quit his
job. I'retired early’ from the insurance and

securities business, now make good mone
part-time with Pace, and have as much work as

A true story by a very happy

Pace distributor.

€é61'm still amazed how things have
changed for me since 1 became a Pace
distributor! Let me tell you how it
all started...

"When the national economy wasn't
Eulng too well, 1 decided 1o get out of the

usiness | was in. I had given some
thought to retiring, but was really wo
young for that. Well, it so happened my
own commercial building had a leaky
roof. Roofing contractor prices were liter-
ally sky high! Then I remembered an arti-
cle about Pace Products and how with
their exclusive Seamless Spray process
you could actually bypass high priced
contractors. | sent Ear txl"leir literature, saw
how easy it was to sell, and | wound un
doing the roof myself using Pace products
and know how.

“Well, word got around about how
much money | had saved and that opened
a whole new world of opportunity. Ever
since then I've been like a cat on a hot tin
roofl! The first year I did 15 roof jobs.
Almost double that the second year,
and had a huge backlog. Most of these
were big jobs like the county home, the
Chevy-Buick garage, bank buildings, city
hall. Big jobs mean big money!

“The business | used to be in had
been pretty good to me, but [ really had to
work both nights and days. With Pace,
business just seems to fall into your
lap. | don't really do any promoting or
selling’ ... most of my sales come [rom
referrals, and my phone's ringing all the
tirme.

"What [ like to tell people is that Pace
offers a fine income opponunity. You can

start working as little as two hours a week
and then go full ime when your income
exceeds your regular job. 99

What our successful Pace distributor is
too modest to say is that he actually did
over $100,000 worth of roofing
business last year, in spite of living in
a depressed ?:nnin[g area! And that's
working less than half of the year, leavin
the rest of the time for his family an§
other interests.

What makes Pace such a pood business
i that it costs a fortune for schoals,
hospitals, plants and other commercial
buildings to have roofing companies
repair or re-do their roafs. Pace b se5
the roofer—lets the building owner apply
Pace Seamless Spray right over the old
roof ... and the smallest Seamless
Spray order earns you over $1,550
in commissions.

Pace ships the Seamless Spray equip-
ment on Free Loan. Your customer pays
only for the roofing products. His own
men apply it (or il you want to make even
more money, you can handle the applica-
tion, too). It's as simple as that.”

No Investment!

You, too, can enjoy the same success. Best
of all, you don't have to invest a penny.
You don't need any special background
or experience. Of course, if you have sell-
ing, construction or application expen-
ence, you'll benefit even more so.

Pace is a proven winner. That's why it
is used by such wellknown firms as
Ford Motors, American Airlines,
Holiday Inns and thousands more

Be Your Own Boss!

You'll like bein fnur own boss and run-
ning a successful business. You can set
our own hours, ease ofl whenever you
eel like it, make your own decisions and
stop taking orders from somebody else,
Oul Can start oul eaming extra mcome
part-time (with the option of going full
time anytime you wish)...or go right into
it full tilt! Pace offers that kind of flexibility.
There is no waiting, either. You can stan
making money from your very first day.
You get your big commissions up front.
Paid in advance, weekly!

FREE Details-No Obligation!

Would you like to earm big money?
Would you like the freedom and inde-
pendence of your own business? Let
us mail you the facts. Simply fill in
the coupon and we'll rush you all the
details. There's no obligation. No sales-
man will call.

r mMAIL TODAY, NO OBLIGATION. = 1

Pace Products, Inc. Dept. PM-888
| Quality Plaza, 112th and College Blvd
I F.O. Box 10925

Owerland Park, KS 66210

| WITHOUT OBLIGATION send free packet
of informartion that tells how L can have my ]
own Pace business. No salesman will call.

| ™ srmEE T
I Address

I Ciny.

i

i
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e
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"Until I fried Dr. Scholl's,

P, buildi
e oy witk ectog ooty

People who work on buildings and people who work in
them have the same problem: tired, aching feet.
Dr. Scholl's Work Day*® Insoles offer the solution,
Because Dr. Scholl's makes the only insoles with an
advanced gel foam that provides triple the compres-
sion strength of ordinary insoles. And that's why
they're guaranteed for both comfort and durability
for six months.

And Dr. Scholl's makes the only insoles accepted

the American Podiatric Medical AP
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4w m PRESENTING + & = & &
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PACIFIC CABLE CO., INC
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Aeasds CA 91308

AADGE-A-Misd, | .o
a4 pr M B’l' .l"'\-l e kTN, Paone 8150 224-2000

106

!

T
—

SMOOTH OPERATORS
{Comtinued from page 87)

gone a little overboard with the easy-
to-use switch idea, The sander actual-
ly turned itself on several times as the
paper was being installed. While the
instruction manual reminds us to have
the unit unplugged when changing
the paper, we felt that the sliding
switeh was simply too loose.

Thizs machine is a fast sander, but
displays the handling problems that
plague some of the other quick-cut-
ting models. The Sears also ranks as
one of the noisier machines,

Like the Black & Decker T443, this
unit would be fine for oeeasional use
where speed is a priority. Its all-ball-
bearing construction and slightly
better handling characteristics, how-
ever, give it the edge.

Skil 7565

The Skil 7565 bears an uncanny re-
semblance to the Milwaukee unit in
both appearance and specifications, It
has the same flexible, straight cord
and easy-to-use rocker-type switch,
[ts noize and vibration level are about
average and it performed well during
our speed trials. However, when
pressed to the limit, the Skil unit
stalls more easily than the Milwau-
kee. On the other hand, the Skil
seems slightly easier to handle,

The only real difference in outward
appearance is the detail of the hous-
ing. Unfortunately, Skil's version fea-
tures a vent eonfiguration that makes
it more uncomfortable to hold.

The sander for you

After weighing the pros and cons of
each machine and selecting the one
that seems to suit your requirements
best, you'll probably be interested in
the dent it will make in yvour bank ac-
count. Keep in mind that the retail
power tool market is very competi-
tive. It pays to check out several dis-
tributors and catalog tool dealers to
find the best price.

If you're interested in a machine
with solid, smooth performance and
all the earmarks of heavy-duty quali-
tv and reliability, then the Porter-Ca-
ble and Hitachi followed closely by the
Ryobi S-600, are good candidates,
However, if sheer cutting speed is
your priority, and vibration and noise
are of no concern, look closer at the B
& D 7443 and Sears sanders.

The Milwaukee, Skil and Makita
sanders all appeared to be well-con-
structed tools. However, Milwau-
kee's common-sense approach to its
warranty is certainly a bonus—you'll
be covered regardless of how long you
own the tool.
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE i(see details below)

The following introduces one of the

The Secret is "Poly”

"Poly” is short for polytetrafluoroethy-
lene [TFE), the slipperiest substance
known to man. (1881 Guiness Book of
World Records). Petrolon Corporation.
makers af Slick 50. invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction, increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oll and engine
to last longer... plus it reduces metal wear,
defraying costly overhauls,

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in
independent laboratories and out on the
road:

The March/April 1982, p. 35 issue of
“Consumer Digest” magazine stated,
"Slick 50 does reduce engine heat and
ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

One of the country's most respected
research institutes reported applying
a powerful ulirasonic cleaning process to
a-Slick 50 treated engine and were sur-
prised at its permanence, “We actually
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there.”

TUV, a German testing laboratory with
credentials every bit as prestigious as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas mileage and horse-
power. Their tests showed that these
gains were due to a reduction in friction.

‘The Federal Aviation Administra-
ully accepted a similar product
for aircraft—Slick 50 Aircraft Piston
Engine Treatment (FAR #33.48). This
FAA endurance test-simulated 1400
hours of engine use.

The power technology laboratory at a
luul;l.-‘ southwestern university
stated, “Slick 50 does increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Space Shutitle Colnmbia uses the
chemical “poly” in its gears and bearings
because it is the only chemieal lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all Is a tor-
ture test overseen by the Antomotive
Services Council for and
shown on WTVE television. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50, Six months later
the oil was drained from each vehicle, and
the cars driven without the oil plugs for
about a half hour, The water temperature
never rose and the engines sustained no

apparent damage.

US. QUART/ 946

It's Easy to Treat Your Engine

A few minutes before oil and filter
change. add the engine flush you get
free with each order to clean out the
engine. Let the engine idle for 5 minutes.
Then drain the oil, change the filter and
add the proper amount of oil, less one
quart. Add one quart of Slick 50, drive
for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oll carries the "Poly”
between the parts where'it is burnished
Into the pores of the metal.

Only One Treatment Necessary
It's permanent. so you do it only once,
not each time you change ofl. One guart
of Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based olls and all synthetics compatible
with petroleum-based oils with the excep-
tion of graphite oils. However. once an
engine is treated. you can go back to a
graphite type If desired.

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and geographic location,
but no matter what your conditions, Slick

50 can:

1. Increase mileage

2. Increase horsepower [small economy
cars and large RV's really need this)

3. Reduce operating temperatures, thus
increasing the lubrication and life of
the oil and engine.

4. Minimize or eliminate costly overhauls
by reducing englne wear

Up to 90% of the englne wear on a car
can be caused by lubrication starvation
cars experience when first started before
the oll begins to clrculate. Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 s suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer's engine
warranty requirements. In addition. this
oil carries an American Petroleum [nsti-
tute service classification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notive an improvement in engine perfor-
mance, return your involce with a short
note telling why, for a prompt full
refund—no questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions make
Slick 50 easter to sell than many other
products. Free dealership information is
sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised In a current magazine at
a lower price, we will beat that price by
52,00 per quart.

For purchase or further information
call toll-fres 1-800-515-8624, ext.8
(in California 1-800-233-8588) or
send to: Energy Corpor-
ation, 265 South Bent Avenus, *B1,
Dept. PMB88S8, San Marcos, California

Yes, | want to improve my car's performance

and save my engine—rush me risk free:

[0 One Slick 50 at $39.95 + $4.00 shipping and
handling. Cail Residarms acd 6'9% Sales Tas

[0 Give me free shipping and handling for my
arder of 2 or more at $39.85 each.

[] Check Oc.on. 1 Visa/MasterCard

Card #

Exp, Date

Name _

Addrass
[Give streat address if possible for UPS delivery)

City State Zip
e ———

T — T —
Progressive Energy Corporation
255 South Bent Avenue, F8-1, Depl Fusss
San Marcos, Calilornia 92068
CALL NOW, TOLL FREE 1-800-525-8624
IN CALIFORMIA, TOLL FREE 1-800-233-8558.
€ 1988 Progressve Enangy Com.




- -..-.______‘;

.

Owners Report

Chrysler LeBaron

OIVIOBILES |

BY MICHAEL LAMM, Contributing Editﬂf

I EE IACOCCA'S not kidding.
Judging from recent Owners
Reports, Detroit has truly

turned the corner on quality. Chrys-
ler and the other two major American
carmakers necd no longer make ex
cuses, That's how it looks from the
vantage point of comparing new and
older Owners Reports.

As evidence, take the eurrent
Chrysler LeBaron in its sedan, wagon
and coupe body styles (the convert-
ible hadn't been introduced when we
mailed our questionnaires), We asked
owners to rate LeBaron workman-
ship, and 94.4 percent unflinehingly
sceored this aspect of their ears good to
excellent. That's just a touch below

Styling and appointments of LeBaron Coupe pleased most OwWners.

108

PM Photos by Humphrey Sutton

such consistent world quality leaders
a8 Toyvota and Merecedes.

These statistics show an encourag-
ingly consistent satisfaction with
quality among buyers of recent Amer-
ican automobiles—a satisfaction that
didn't exist a few years ago,

Regarding the LeBaron specifical-
ly, a Michigan accountant ealled
“Quality muech improved from five
yearsago.” A Wisconsin plant manag-

er told us, “"No paint blemishes or

spots. Everything functions the way
it should.” Very few owners found
fault with the way their LeBarons
were put together. A Florida retivee
pointed out, “The 7-vear warranty
plus eight years of K-Car road experi-

Wi
\Q

ence . . . [ figured Chrysler had time
to work out all the bugs!™

Chrysler's T-year/70,000-mile war-
ranty prompted 10.3 percent of our
respondents to buy their LeBarons
and was a powerful influence on near-
Iy all other purchasers.

Most LeBaron owners expressed
total satisfaction with warranty ser-
vice, typified by the experience of a
New York quality assurance analyst:
“My car had a noisy exhaust where
the manifold joins the header pipe.
The shop took me in right away and
gave me a loaner for the day at no
charge so they could replace the gas-
ket. This exhaust noize apparently

{ M fenwe teteat fo poge 1111

— |

Chrysler 2.2 turbo was potent enouagh for 88 percent of respondents.
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Design Your Own Remote Control System
With Radio Shack Plug 'n Power"

m Easy to Set Up,
ugri #mm" m Even Start Your
to
- Morning Coffee
From Your Bed
= Control Lights m Control
And Appliances Outside
Around Your Home Lights
Enjoy total control of lights and appii- Discover Safe, Easy to ussl Shrrlrl lug & controller
m:;:.ﬂl tl ncutlur':: Hc?:lru PF“"}’“;'““‘ it II:I:II and Igmhnﬂ:rn:upﬂ
pses o4} lm“ Innh,.wnlpd-::-:rlldm ug n Fower mu contral um.*f:"hﬁ:h ure
Mini Remote Control | Wireless Remote Remote Command
Center Control System Center

12

ESmllIh
noug
To Place
Anywhere

Features “bank” switch to control up fo eight
sets of Plug 'n Power™ modules balow. “All
lights on™ button doubles 2s a panic switch
in case of emergency. Also has bright and
dim controls. -2677T

— |39

1@ |
= Switch
Devices
/ On/Oft
From Your
e Driveway

Racaivar/transmitter module has a15-amp
AC oullet. Controls up to three mora de-
vicas using Plug 'n Power modules balow.
Transmitter battery extra. #61-2675

Exira transmitiers available on special order,

245

Whole
House
Coverage

Specially designed to ba the heart of your
remota control syslem. Gives you instant,
ona-button control of up to 16 sets of P‘.Iug n
Power modules below. Bright, dim and “all
on’ controls. #61-2680

Wall Outiet Module

15°

Fita in Standard
Wall Box

Features dual outlets—one is remola operated

any Plug "n Power controdler, the other is on at all
times for normal operation. Includes ﬂuﬂ;&lﬁ-
I'nmm installation Instructions. Rated 154, 18 .

Appliance/Light
Modules

(1) (2)

{1) Appliance. #51-2681, 12.95
Universal snce. Grounded 3-prong plug.
#61-26884, 1

{2) Wall Switch, #61-2683, 12.95

Lamp Dimmer. #561-2682, 12.85

3-Way Wall Switch

1 595

Companion
Switch

Specially designed for use with an indoor or oul-
door light currently controdled by two wall switches,
Turm light on/off or dim/brighten with any Plug n
Powar Conirol center. For incandescen! [amps up
fo S00W. #61-2686

Your Radio Shack Technology stores have thousands of items in stock, including electronic
mum WhW' “how-to" books, soldering equipment, wire and cabile,
hundreds o =10

and nd itemsl

Remote control sysiems and Plug ‘'n Power Modules are UL listed for efectrical salefy. Pricea apply at

participating Fadio Shack siores and dealers.

Radio fhaek
The Tech Store™

A DIVISION OF TANDY CORPORATION




Why Are We Offering Our Nationally Advertised

.‘

* Sharpens vision

® |ncreases )
visibility in aerial

# Shatter-resistant haze and mist

& Blocks-oul the blue light suspecied by many
oplical scientists to endanger the human eye

* Provides valuable protection against daytime
bilue light exposure and, by doing so,
promotes keaner night driving vislon

= Lightweight construction for maximum comiort

A near-miracle in optical filtration technology actually makes
you see objects sharper, clearer and more distinctly than ever
before. Cuts through aerial haze, fog and mist. Blocks out
harmful blue and ultra-violet light rays to give your eyes needed
protection and enhanced vision,

MNow, as part of a continuous nationwide publicity campaign,
RBM Ltd, a multi-million dollar distributor of sporting
equipment offers its nationally advertised GFX DIMENSION-4™
AMBER OPTICS—for only §5 to every person who writes to
the company address (below) before September 30, 1988,

These are the same sports optics currently being nationally ad-
vertised by us in leading media throughout America. GFX
DIMENSION-4 AMBER OPTICS are as different from or-
dinary sunglasses as a Concorde Super-Jet is from a World
War I Curtiss “Jenny™ Exciting scientific optical technology
permits you to see and distinguish objects more clearly, sharply
and distinctly than ever before—aeven through fog. haze and
misi. This same startling development also gives vour eyes
necded protection from potentially harmful sun ravs

We've named these remarkably different sporis optics
DIMENSION-4 AMBER OPTICS because they scem (o
extend vision within the accepted three dimensions of height,
width and depth. While ultra-violet rays are long known to be
hazardous to cyes, optical scientists today have become
increasingly concerned about effects of “blue light™ rays.
DIMENSION-4 AMBER OPTICS® UV /blue ray filiration
blocks out BOTH iypes of potentially harmful rays.
(Incidentally, many conventional “sunglasses™ expose the eyes
to mere of these dangerous rays by forcing the pupils to open
wider to overcome reduced light transmission. )

MAKES YOU SEE CLEARER, SHARPER, MORE DISTINCTLY

Blue light has been likened to radio-TV sound interference and
has been referred to as visual “noise™. Particles of dust and

GFX DIMENSION-4'™
AMBER OPTICS

# Cuts Glare

* Advanced fashion design

» Fabricaled of non-vilreous lens * ldeal lor men or women;

For Only°*5

* Gradient tinting gives additional prolection
against strong overhead light

* Exlends vision within the accepled dimen-
sions of height, width, depth

* “Clip-On” style for eyeglass wearers also
available

¢ Filters-out hazardous
ultra-violel rays

* Enhances
visibility of
distant objects

malerial One size fits all

moisture in the atmosphere diffuse this blue light, interfering
with the eye’s ability to perceive objects clearly, especially at
distances.

In much the same way as an electronic filter blocks out
unwanted interference that distorts and blurs voices and music
{and shows up as “snow™ on TV sereens) DIMENSION-4
AMBER OPTICS block out this visual “nomse”, So, the green
and red portions of the light spectrum focus clearer and sharper
on the eye’s retina. Distant objects previously blurred by
particles in the air come more clearly into view. Everyihing
appears more distinctly clear and berter defined

Drivers see road signs, hazards more clearly in haze, fog and
mist. Tennis players see balls in bright sun more sharply defined.
Skiers, on cloudy days, can better judge moguls, steepness of
downhill runs, Golfers can more accurately determine distance
to the pin, “lies™ of greens, Boaters can sight other craft, buoys
easier in overcast weather.

DIMENSION-4 AMBER OPTICS will nor be sold at this or
any price by the company in any store. There is a limit of two
( 2) pair per address, but if you order early enough (before SeptL
25) you may request up to five pair. Each pair is covered by the
company’s full one-year money-back guarantee.

To order: Mail your name and address (on a sheet of paper) and
$£5 for each pair of DIMENSION-4 AMBER OPTICS. Add
only $2 shipping regardless of the size of your order. (New York
residents add sales tax.) Allow up to 6-8 weeks for shipment.
IMPORTANT: specify regular style (Item R54260) or
“clip-on™ style for eyeglass wearers (Item R54262). One size
fits all. Make check pavable to REM Lid. Mail 1o: RBM,
DIMENSION-4, Dept. 114-122, Box 1784, Hicksville, N.Y.
11855, (R54271)

€ 1988 ABM Lt | 1200 Shiarmes Drive, Wasthury, MY 19580




LeBARON OWNERS REPORT

{Comtinued from 104)

plagues many Chrysler vehicles.” It
does, and Chrysler has instituted an
assembly-line fix,

The only grumble we heard about
the 7/70 warranty was from owners
who weren’t given loaners. Only 25.7

percent, however, required repairs of
any type—a low figure in relation to
other makes we've surveyed.

While 12 percent of our respon-
dents suggested making a more pow-
erful engine available—either a V6 or
a turbocharged version of the 2.5-liter
Four—most were pleased by their
cars' combination of performance and

fuel economy. A Tennessee jewelry
supervisor wrote, “EventhoughI'ma
grandmother, I love a good, fast car,
and this LeBaron premium coupe will
flat-out run! It also gets excellent gas
mileage—25/27 mpg—so | haven't
been disappointed in any way."”
Styling attracted the majority of
{Please tiri bo page 112)
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Look for our

displays in over
50 major

Take the best of the 1955 Porsche
356A. . add sass, a racy personality...
make it easy-io-assemble. and you've
re-created a legend for less than you'd
ever imagine., . Remember - “old cars”
NEVET E;t older. . THEY JUST GET
CLASSIER!

CALL TODAY - TOLL FREE

1-800-252-7742

1987 Claasic Manor Carrisges

CLASSIL. MOYTOR CARRIAGES
16650 N W, 27T Aveniie, FO. Box )
Miami, Plarida Y4054, {305) 625-9700

Howrs: Mon. - Thiar, % A - 11 PM Address
Frio @AM - 9 PM, Sar % AM - 5 P8

1AM 11 PM
it Cily e B

Enchmsed i 51,00 for each lull color Brochure and
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INAL EQUIPMENT
QUALITY AND
PERFORMANCE

00D AUTO
V-BELTS.

Engineered and
manufactured to fil
virtually every domes-

tic of import auto and light
truck. Feature cul-adge
construction and high-cord
location for smooth running,
high performance. They
meset the indusiry’s highesl
standards for strength and
heatioil resistance.

Available
Al Great

Everyday
Low Prices
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LeBARON OWNERS REPORT
(Cantimed from page 111)

buyers initially, especially to the Le-
Baron coupe but also to the sedan and
wagon. Regarding the coupe, a Michi-
gan teacher's aide proclaimed, “It's
sporty vet very luxurious."

Nearly a quarter of all LeBaron
buyers had owned Chryslers before.
Previous ownership became the sec-
ond strongest reason for buying. A
New York subscriber relations man-
ager remarked, “1 previously owneda
LeBaron GTS sedan and was very
happy with it. When the new coupes
came out, [ was impressed with their
styling and amenities.”

As to comfort, a Texas banker said,
“We took a 3300-mile road trip and
found the coupe extremely comfort-
able." Some owners, though, felt a lit-
tle cramped. *Like all small cars,”
said an Illinois erane operator, “this
coupe could use a little more legroom
in the back seat.” Nor was that opin-
ion heard only for the coupe—sedan
owners felt the same way.

The LeBaron's optional sport sus-
pension came in for mixed reviews.
An Ohio physician felt: “Slightly stiff
ride. Car feels bumpy over rough
roads, but it handles very well, espe-
cially in bad weather."”

A Texas attorney, who hadn't or-
dered the sport suspension for his se-
dan, mentioned, “The standard
shocks weren't stiff enough, so I re-
placed them immediately with the
heavy-duty type and added new front
and rear stabilizer bars. Now it's an
exceptional-handling little car.”

Among minor gripes for the Le-
Baron, taller drivers complained
about their knees touching window
and hazard switches at odd times.
Doors with only one detent—in the
full-open position—also caused some
consternation. A Nebraska diesel me-
chanic pointed out that, “The oil filter,
which stands high on the engine,
causes a mess each time | change it,"”

Dealers fared well in our survey,
with buyers expressing satisfactionin
the areas of both sales and service. A
Kentucky supervisor told us, “If 1
were in the car business, this is the
caliber of salezpeople I would want.
They're voung and dynamic.” A Tex-
as college professor: “Impressed with
the salesman. He was, and has contin-
ued to be, most helpful.” Yet a credit
manager from Michigan disagreed. “I
felt that, because I'm & woman, they
treated me like I was dumb. When my
husband came in after I'd chosen the
car, the dealer acted like I wasn't
even there! Yet I'm the person who
makes the car payments.”

Summing up, an Illinois meeting

(Please furn to page 115)
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GOLD AND FRECHOUS METALS MERCHANTS®
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OlUnwanied Estaie or

*reginiered trade name

WE WILL SEND YOLU FPATMENT IN LLS. FUNDS.
ALL TRANSACTIONS STRICTLY COMFEDENTIAL

Purchaser becomes awner of goods recesed,
all mirtals 1o be meled down and comldered
scrap. Record of trarmaction 1o be enclosed.
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maifing address.
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(In LLSA {0 Canada)
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HORTON BRASSES

Nooks Hill Road P.O. Box 120-PM
Cromwell, CT 06416 {203) 635-4400
HORTON BRASEES are authentic
copies of 1Tth, 18th, 19th & early
20th century pulls,

Mfrs. of Hardware for Homes &
Antigues for over 50 yrs.

Send $3.00 for a Catalogue,
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Be Your Own Boss and Make
$18.00 to $30 00 AN HOUR'

Find out
how by...

...sending

now for
your Free

Lifetime
Security
Fact Kit!

Your FREE Lifetime Sccurity
Fact Kit twlls vou how o make
S18.00 o $30.00 an hour in yvour
own Foley-Belsaw Full-Service Saw
and Tool Sharpening Business.
Your FREE Fact Kit explains how
Vi Ciin:

—be your own BOSS!

—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

—aoperate a CASH business
where %0¢ of every dollar you
take in is clear cash profit.

And it is so easy to learn. Foley-
Belsaw gives vou all the facts and in-
struc Tlﬂn"r I"!l‘.'l |'|rl. VIS L o 'EPL ricnce
or special training necessary. All vou
need is the desire and ambition 1o
be vour own boss. Foley-Belsaw tells
vou everything vou need o know to
be successful,

There's plenty of business where
you live to keep you busy. It doesn't
matter whether you live in a big
city, small town or a small farm
communty.

Eam While You Learn

You’'ll quickly be able to develop
the skills necessary to earn a steady
income. You'll be able to sharpen all
types of saws, garden and shop tools
for home, farm and industry.

Profits from vour Foley-Belsaw
Full-5ervice Sharpening Business can
provide. ..

. CASH for future security

or supplemental income

. CASH for travel, vaca-

114

tions, fishing trips
. CASH for the things you've
always wanted!

And you'll be able to set your own
hours and not have 10 worry about
layoffs and strikes. There are no fran-
chise fees. Best of all—age or phys-
ical condition is no barrier—any age
person can succeed.

You can be hke Steve Taylor of
Brookville, Ohio, who told us:
... the first year I grossed
$21,000.00."
Or James B. Jones, of Albuquer-
que, NM who reported:
“This past summer my sales and

service amounted to afmns.r
$6,000.00 a month.

But vou've got to get the FACTS
hefore yvou can get started. So
WRITE NOW for your FREE Lifetime
Security Fact Kit. If's yours o keep
with NO OBLIGATION,

/_FOLEY \

" BELSAL Eﬁ
efime
830 :"-Il:uhu Securii
Kansas :vrr Mo 84120 FACT KIT
l_ L1 J
| iy P——
I Ramaps Cily. Mo,

| [] YES, rwanl 1o know more! Pleasa rush my
FREE Litetime Secunity Fact Kit. No obil-
I gation and no salesman will call

City

| I
L Area Code  Phans
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ble equipment available for shipment within
24 hours., For fast service MC/VISA or
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658-5320 60 Day Warranty (Quantity Dis-
counts) B8 AM. 1o 5 P.M. Monday through
Friday Central Time. Sell Addressed
Stamped Envelope (60c¢ postage for FREE
Catalog).

Midwest Electronics Inc.

43W. # Chicago, IL 60639
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and morell
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FREE Catalog

Depl. PM PO, Box 218117
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LeBARON OWNERS REPORT

(Comtinigd from page 112

planner had this to say: “If T could de-
gign a car from serateh, [ couldn't do
better than my LeBaron, It's a won-
derful car.” And a Florida telephone
supervisor: “Without sounding as if [
own stock in Chrysler, may I say that
I love this ear. It's perfect. I've never
had it s0 good ™ P

PM Perspective

‘D LIKE o have a LeBaron—spe-
cificaily, a LeBaron convartible
—just to leave parked in front of my
house. The LeBaron tanning ma-
chine gets the mos! swiveled heads
per mile of any domestic. ts imeless

and go out to dinner just so you can
impress the kids in the valetiot.

A ot of our respondents, almost
two thirds, chose the LeBaron for its
styling. Small wonder.

However, one survey number
strikes me as odd—Tully 40 percent of
LeBaron Coupe buyers are over 60,
which | find astounding. Older buyers
are supposed to want 6-seaters with
tall, formal-roofiine pilothouses, not
Zippy little 24 2s with buckel seals
and a Jell-0-mold body. Go figure.

Nearly one buyer ineight{11.5 per-
cent), listed handling as one of the
reasons for choosing LeBaron. With
its dated K-car chassis parts, I'd clas-
sify the handling as not much better
than “adequate.” Maybe the good
looks led me to expect more, but sus-
pension bits intended far a bottom-
line family sedan of a decade ago
aren't doing the job the LeBaron de-
serves. |t seems lass refined than
other personal coupes, with a rub-
bery feeling in the steering and a ten-
dency to bottom out over big dips.

On the other hand, the LeBarons
are price competitive, particularly the
Coupe, which undercuts the Ford T-
Bird and the new GM-10s (Pontiac
Grand Prix, Olds Cullass Supreme,
Buick Regal) by a couple thousand
bucks. And the '88s we've driven
have improved somewhat in the han-
dling department.

Alsa, Chryslaer has made signifi-
cant improvements In naise isolation
and harshness, with upgraded sound
barriers and more insulation, ad-
dressing one of the problem areas
identified in our survey. The convert-
ible remains as noisy as any raglop,
but seams 1o avoid the “hinge-in-the-
middle" sensation that's a problem
with ather topless cars.

| vote with the fellow who uprated
his suspension. He's got a great car.
Other LaBaron owners have only got
a good one.—Mike Allen

elegance makes you wanttodressup |
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durable casl aluminum fence panels wlll uniguely define
the boundaries of lawn, garden, or estate. Our designers
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DODGE RAM 100

—— — ]
IF YOU'RE LOOKING FOR THE BEST FULL-SIZE PICKUP VALUE
ANYWHERE' WITH OVER 20 STANDARD FEATURES INCLUDING
NEW ELECTRONIC FUEL INJECTION, BIG 15" WHEELS AND TIRES,
A 1.470 LB. PAYLOAD, AMERICA'S BEST TRUCK WARRANTY,"" A _ o b . ms
LOW 58,853 PRICE} AND ENOUGH SOLID VALUE TO SMOKE A _ .' Gorr‘ BE A
COMPARABLE FORD F-150 BY 51,482 STOP SEARCHING... lodge m
IT'S GOTTA BE A DODGE RAM 100. DIVISION OF CHRYSLER MOTORS.

*Comporably equipped list price comporisons. *"5ee 7/70 powartroin and 7/100 outer body rust-through limited warranty ot dealaer.
Restrictions apply.  fBase list price excdudes taxes & destination charge. ] BUCKLE UP FOR SAFETY.
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THE BETTER HOME

How To Choose A

JATER FILTE

BY LEE GREEN; PM lllustrations by George Retseck

] ""'.'_-!'i"_

ATER has long been a sym-
Wb-nl of cleanliness, purity and

health. But, today’s modern
world of technology has changed this.
The practice of dumping industrial
wastes into convenient nearby
streams is probably as old as industry
itself. Until the last century, though,
there just wasn't enough industry to
have a noticeable effect on the quality
of the nation's water. Over time, in-
creased industrialization and a boom
in population combined to challenge

1 One of the most comman types of filters uses a replaceable activated-charcoal cartridge
[inset). This unit mounts to spout and can be bypassed when filtered water i unnecessary.

Lhe assumption that there was plenty
of good water for everyone.

A recent EPA study found that 30
percent of the water systems serving
eommunities with populations of
10,000 or more, were contaminated
with industrial chemicals. A Cornell
University study concluded that 66
percent of the households that were
researched had substandard water.

The solution? Ultimately, the prob-
lem must be dealt with at the source
by joint efforts of government and in-
dustry. Many homeowners, however,
are not prepared to wait and are di-

POPULAR MECHANICS » AUGLIST 1984

recting their attention to immediate
ways for treating the water in their
homes. This is a complex task. The
scope of the problem demands a vari-
ety of filtering systems—each suited
for specific contaminants.

The pollutants

To date, over 70,000 different water |
contaminants have been identified.
These contaminants ean be divided
into five general classes: biological im- |
purities (largely bacteria, but may in- |
¢lude viruses and other microscopic |
parasites), dissolved organic com-
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STEALE -tF'Dl' HEATING FLEMENT

|
|

tank collects water to be gravity fed.

[:num:lﬂ {including PCBs and other ha-
nated compounds), heavy metal
ts (such as lead and mercury), dis-

solved gasses (primarily radon, which |

usually only :gpeam in private wells)
and suspended solid particles (such as
ashestos fibars).

One obvious solution for clean
drinking water, is to buy bottled wa-
ter. However, bottled water typically
costs about 70 cents per gallon. And,
it's certainly not as convenient as
drawing water from your kitchen tap.
Treating your own water is not only
cheaper, but offers you the assurance
that the job is being done properly.

Any attempt to treat a water sup-
ply must begin with an investigation
into what contaminants are actually

resent. (See Information Source

ist on page 120 for information on
water testing). Choosing a water
treatment system designed to re-
move bacterial eontamination, for
instance, would be useless and unnec-
essary if your water is bacteria free
but contains other industrial wastes.
(See chart, right.)

Basic treatments

Perhaps the simplest filtering system
is one that sereens out suspended par-
ticles in the water such as ashestos.
Sediment filters are graded as to the

avallable for countertop use. One to 1%

| galions can be produced in about 7 hours.

| size of particle they will allow through
| and can range from 5 to 25 microns.

- Many filtering systems use a sedi-
ment filter as a prefilter to remove
large particles that may damage an-

| other part of the system.
Z Distlllation condenses clean water va- |
| por and leaves Impurities behind. Storage

Chemical treatment for eliminating
bacteria, such as the addition of chlo-
rine, is usually performed at the mu-
- nicipal water supply.

- The most recent water-pollution
' problem to hit the headlines is ra-
| don—a naturally occurring radioac-

tive gas that is soluble in water. When

3 Smaller capacity distillation I.H'II'I'.‘I are

water containing radon leaves the tap |
or shower head, the radon dissipates
into the air r_rentmg an unexpected
air pollution problem. For this rea-
gon, treating for radon contamination
means not only treating the drinking
water, but treating the entire water
supply for the home. One way of deal-
ing with water containing radon is
through autdmr—muun aerators
};hat Is&l:lwii':lhetr;dun to dmslpate
arm y into the atmosphere. Ra

- don contamination, like bacteria, is
' handled at the mumcapa] level.

Bacteria’

Lead

Mercury
Arsenic
Nitrates/Nitrites

Sodium (salt) |

Drganlc ::hamicals e
Pesticides | @

Radon [ |
Hard water
Imn

Ddur .

Asbeslos
|l Cloudiness

1. Agtivated-charcoal
.-!. lon-exchinge plus seratian.

MMmmmﬂﬁﬁﬂMﬂm "
mmuwwwmm |

1a
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5 CombinationROunitfeaturesacharcoal | & Small RO fliter can be used

postfilter and sediment prefiiter In sepa- | at home or on the road. It's capable of pro-
rate canisters for simplified servicing. | ducing up to 12 gallons of water per day.

Charcoal fliters

The most common type of water
treatment uses an activated-chareoal
filter to remove such contaminants as
pesticides and organic chemicals, or
to eliminate odors.

Activated-charcoal filters are also
effective in removing radon and other
dissolved .

Activated-charcoal has the ability
toadsorb, or bond strongly to, the im-
purities rather than simply absorbing
them like a sponge.

After a period of time, a charcoal el-
ement will become loaded with con-
taminants and must be changed.

Because most contaminants can't
be easily perceived in the water,
you'll have to set up a schedule for fil-
ter replacement to ensure that your
wateris always clean. Base this on the
manufacturer’s instructions. Some
units are equipped with automatic
metering devices that gauge the
amount of water that has passed
through the filter.

Charcoal filters are not effective
against biological contaminants. In
fact, these units can act as incubators
for bacteria when left unused. Be-
cause of this, it's a good idea to let the
water run through a charcoal filter for
a few minutes n!gern long weekend or
vacation.

Activated-charcoal filters come ina
variety of sizes ranging from those
that connect directly to the tap (Fig.
1‘_;, tuthl?ne thau].red . to the
pipes that sup rinking water
IT?SB. 4 and 8). xrﬂ‘:en can range from
about $25 for the smaller units to $300
for large-capacity in-line models. The
large units generally require less fre-
quent filter changes.

e — e e —— ———————1
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| Distlilation

Traditionally, one of the most reliable
methods for removing impurities in
water is distillation. F
heating element boils the water.
Then, the steam is condensed and col-
lected in a storage tank (Fig 2.). Metal
salts and suspended solids don't va-
porize and are removed. However,
the distillation process will also re-
move desirable additions to the water
such as fluoride. Distillation units
give mixed results with dissolved or-

anic compounds. Chemicals with
ﬁ‘q;h boiling points be left behind
when the water v 8, but others
may boil off with the water and re-

in the condensed product.

Distillation is a slow process that
consumes considerable energy. A
typical home-sized unit with a storage
capacity of 3 to 25 gallons can take 2to
3 hours to produce a gallon of distilled
water. Small countertop models eol-
lect distilled water in a separate con-
tainer and ean take T hours to produce
agallon (Fig. 3). The cost to producea

llon of distilled water can range

about 20 to 30 cents.

These units are independent of the
house plumbing and are generally
placed where the water is needed. Be-
cause the wateris not under ure,
the unit must be high enough for con-
venient gravity-fed operation. Water
stored for an extended length of time
can become recontaminated with air-
borne bacteria. If the still's out of use
for a while, drain and clean the stor-
age tank before using.

Distillation units are also fairly ex-

ive to buy, ranging in price from
Eﬂﬂ to $600 depending on capacity
and features.

t, an electric |

Ultraviolet irradiation
Ultraviolet irradiation (UV) water
Euriﬁeru are quite effective against
acterial contamination. They are
not, however, useful for any of the
other types of |lml]ur.iun, They operate |
on the prineiple that exposure to in-
tense ultraviolet light will destroy |
most microorganisms. These units |
| are of particular value where water is
| obtained from a private well. Homes |
serviced by a municipal water supply
usually receive water already treated |

| for biological contamination. UV pu-

rifiers are usually installed in combi- |
nation with other filters.

Reverse-osmosis units !
Reverse-osmosis (RO) units employ a |
cellophane-like membrane as a filter. |
When water is forced against the |
membrane, a portion of it passes |
| through leaving the impurities behind |
| tobe carried away by a waste stream.
These filters can be effective in deal-
ing with dissolved salts, suspended |
| solids and dissolved chemicals. RO
| units are commonly paired with an ac-
tivated-chareoal filter to handle dis-
solved gases and assist in the removal

R0 MEMBRANE

| SEDRENT
B8 4~ FILTER

7 RO units often use a pressurized tank to
hold water until it's needed. This unit com-
bines charcoal, sediment and RO filters.
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METERING
DEVICE

8 Combination charcoal and sediment fil- |
ter s connected to cold-water line. Unit has

ametering device to signal filter changes.

of organic compounds. A sediment
prefilter is commonly included to re-
move suspended particles before the
water reaches the RO membrane
(Figs. 5and 7).

When shopping for an RO unit, take
note that two types of membrane are
available, One is designed to be used |

| ers and irons. And, hard water can

TR
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with chlorinated water where bacte-
ria has been eliminated because the |
bacteria can damage this type of |
membrane. '
Those who have unchlorinated wa- |
ter should use the membrane desig- |
nated for that purpose—it’s not both- |
ered by bacteria, but will be damaged |
by the chlorine. .
Maintaining an RO filter may in- |
clude periodic replacement of the
membrlnnﬂ. Sulil:e un;tn claim ade- |
quate cleaning through an automatic
back-flush cynlﬁe. |
An RO unit is typically connected
directly to the plumbing system and is |
often set up to service several taps.
Because some of the water entering
the filter becomes a waste stream for
carrying the eontaminants away, RO
units usually make use of a storage |
tank to keep an ample supply of clean |
water on supply. While operating |
costs are low, average size units may
range from $500 to $1000 in price. |
Small, tap-mounted units (Fig. 6) are |
also available.
|

Dealing with hard water '
Aside from the contaminants that
ghould be removed for health reasons,
there are an assortment of chemicals |
that can make life otherwise difficult.
Hard water contains sulfates and bi-
carbonates of caleium and magne-
gium. These caleium and magnesium
bicarbonates can break down when |
the water is heated, leaving scaly de-
posits inside boilers, pots, coffee mak-

also interfere with the sudsing action
of soap.,
While it ean help to replace soaps

Water Treatment Equipment Manufacturers

W Advanced Filtration Technology, 2424 Bates
Ave., Concord, CA 84520 (AC, RO, 5F) [
B Ametek Ine., Plymouth Prodocts Div,, 502
Indiana Ave., Sheboygan, W1 53081 (AC, RO, 5F)

B Aguatron International, Rt 1, Box 638,
Rosethorn Bd., Marrero, LA 70071 (AC, RO, 8F)

| M Clean Water Systems, 4959 Durnam Ave.,

Woodland Hills, CA 91364 (AC, UV)

B Continental Water Conditioning Co.,

320 Edward Ave., Harahan, LA TO123 (AC)

B Culligan International Co., Northbrook, 1L
60DGE(AC, RO, SF, UV, C, IE, AE)

B Cono Ine,, 400 Research Plowy. , Merden, CT

| 06450(AC, RO, SF, C)
| M Durastill Ine., 4200 N. E. Birmingham Rd..

Kansas City, MO 84117 (D)

B Ecology Sales ion of Florida, T447
Salisbury Rd., Jacksonville, FL 32218 (AC, C)
B Everpure Inc., 660 M, Blackhawk Dr.,
Westmont, [L 60559 (AC)

B General Ecology Inc., 151 Sheree Blvd.,
Lyonville, PA 19858 (AC)

B Insgus E Ine., G365 Sawgrass Bd.,
Sarasots, FL 34278 (AC, RO, 8F, C, IE)

B Kiss International, 520 5. Andreason Dr.,
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| M Sears offers free test kits (No, 38'Y TOAT).
| Call (800) 426-9345.
| B Your local State Health Department

Escondido, CA 92025 (AC, RO, 5F)

B Nimbus Water Systems Inc., 2316 Vinyard
Ave., Escondido, CA 92025 (RO)

B Raineoft Water Conditioning Co., 2080 Lunt
Ave,, Elk Grove Village, 1L 60007

(AC, RO, BF, IE)

B Sears, Dept. 703 Sears Tower, Chicago, IL
G684 (AC, SF, C, D, [E}

B Superstill Technology Ine., 888 2nd Ave.,
Redwood City, CA 24063 (D)

Key: AC: Activated Charcoal; RO: Reverse-os-
moais; SF: Sediment Filter; AE: Aeration; C:
Chemieal; Treatment (chlorination and czonation; |
UV: Ultraviolet Radiation; D: Distillation; [E: lon |

Exchange

Water Testing Information Sources

B Water Quality Assn., 4151 Mapierville Rd.,
Lisle, 1L G062, (312) 369- 1600

B Department of Public Affairs, EPA, A-107,
Washington, DC 20460

B Water Test Corp,, 33 5. Commercial 5t.,
Manchester, NH 02101, (B00) 426-83T8

| them with sodium. When the regener-

ALITOMATIC
REGEMERATION
TIMER

-_I_!egen;rlﬂrqwm:rmﬁlmhnm
tral canister containing lon-exchange res-

Imz. Salt-water cleans the resing.
with sgmthet;it de and to use
cleansing produects that contain soft-

ening additives, the most direct way
of handling the problem is by treating
the water with a water-softening unit
that uses ion-exchange resins.

These resins are in the form of small
beads. When hard water passes
through the unit, the ealcium and
magnesium bond to the resins. Aftera
certain period of time, the resins be-
come saturated.

A salt-water solution is then
flushed over the beads, removing the
caleinm and magnesium and replacing

|

ation process is complete, the unit is
ready to go to work again.

Depending on the type and make of
the unit, the saturated resins may be
replaced periodically by a service
company.

Other machines are self-regenerat-
ing and vary in the degree to which
they're automatic (Fig. 9).

Be aware that because an ion-ex-
change unit replaces the chemicals
that cause hard water with sodium,
it’s not advisable for those on sodium-
restricted diets to drink water from
this unit. ™
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How ToFix A
PROBLEM DRAWER

BY PAUL BARRETT; PM lllustrations by George Retseck

HILE many homeowners
feel confident in tackling a
poorly fitting door, and

might not think twice about freeing a
stuck window sash, when it comes to
cabinet drawer trouble, it's easy to
start getting nervous. After all,
drawers are carefully fitted compo-
nents and their smooth sliding and
neatly fitting appearance demand ad-
herence to close tolerances.

Over time, however, drawer rails
can loosen, components can become
misaligned and it's not unusual to find |
some drawers that are ignored simply |
because they're much too difficult to
operate.

There's really nothing mysterious
, ulll {1t || about the workings of a drawer. And,
| -| || - | | restoring one to like-new perfor-

B =

| il |Hl|||'||1“l"‘

more than a box that slides on a flat
panel in the cabinet.

Drawers can also be mounted on
wooden runners with guide strips on
the sides and some drawers feature a
groove in each side that slides over
narrow wooden support rails on the

2™ | inside of the cabinet. Ifthe cabinetisa
Many modern kitchen cabinets feature drawers hung on ball-bearing-equipped tracks. Asim- | modern one, it may feature ball-bear-
ple cleaning and screw tightening may be all that's required to improve performance. ing-equipped metal tracks.

the average homeowner.
‘ | Types of mounting systems
‘ H ) , At its simplest, a drawer 18 nothing

1 Use atri-square to determine whetheran 2 If the drawer s warped, lay itonaflatsur- | B Use a block plane to trim the drawer bot-
out-of-square condition is causing a prob-  face and scribe a line around the base while | tom to the line. Dravwers with flush bottoms
lem. if necessary, reglue drawer square. holding the drawer perfectly still. must be disassembiled and reglued.
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4 Follow the planing by uniform sanding
with 120-grit sandpaper. Then slide the
drawer In the cabinet for a test fit.

7 After boring pliot holes in drawer side, re-
attach track with %-in. No. & fh screws. Be
careful not to bore completely through side.

Inspecting the drawer
Begin by inspecting the drawer for
loose joints and check that it's flat and
square (Fig. 1). If the joints aren't
sound, carefully disassemble the
drawer and scrape away all the old
lue. Apply glue spari
Elr.- the drawer and clamp it until the
lue sets. If you don't have clamps,
fhen use 1-in. wire brads to hold the
parts together. Make sure that the
drawer is square and flat before the
glue begins to set.

Ifthe draweris sound, then check it
for flatness by laying it on a flat sur-
face. If it rocks on two corners, then
it's not flat and must be trued. This is
especially important if the drawer
slides on a panel in the cabinet,

With the drawer resting on the flat
surface, carefully scribe a line around
the drawer bottom (Fig. 2). Then,
- turn the drawer over and plane to the
line with a sharp block plane (Fig, 3).
Sand the edges with 120-grit sandpa-
ﬁer {Figs. 4) and coat with a solid lu-

ricant such as Door Ease or Castille
Soap for smooth sliding.
If your drawer has a bottom that’s

, reassem- |

5 Check gulde strips In cabinet for misalign-
ment and replace any loase screws. This cen-
tral strip controls side-to-side movement.

B Alignment of drawer front face can be ad-
Justed If face panel is screwed to drawer
front. Clamp In posithon and install screws.

sides, and it's not flat, the only solu- |
tion is to disassemble the drawer and
reglue it properly.

Wooden tracks

Problems with drawers that slide on
wooden rails, but are sound, flat and
square, can often be the result of loose
tracks or misaligned parts in the cabi- |
net. Inspect the drawer supports and
cabinet framework.

Some systems use a central guide
strip that keeps the drawer in line
side-to-gide. If this has come loose,
the drawer will tend to jam when
pushed in. Remove old serews and in-
stall new larger-diameter screws to
resecare (Fig. 5).

Check side-hung wooden track sys-
tems for looseness and repair where
necessary. Sand and lubricate both
the guide strips and grooves in the
drawer sides.

Metal tracks
Modern furniture and kitchen cabi-
nets often feature ball-bearing-
equipped metal tracks.
ile these are usualgt::ry reli-
dirt ac-

flush with the bottom edges of the | able, problems can arise

& If screws that secure metal tracks have
loosened, drill new holes near old. Counter-

| sink 3o screwheads will be flush.

cumulation or a loosening of the
screws that secure the tracks to the
drawer and cabinet sides,

If you find stripped screwholes in
the wood, it's best to install new
screws through new holes that are
drilled next to the old stripped holes.
First, mark the exact position of the
truck on the wood. Then, remove the
track and drill the new screwholes

| (Fig. 6). Follow with a countersink so

the serewheads won't interfere with
track operation. Lay the track in
place on the wood, bore for %-in. No.
ti fh wood screws and reinstall the
track EFE% D.

Ifthe slides and bearings are dirty,
clean them and sparingly apply a light
spray lubrieant.

It's possible that the tracks may be
worn to the point where they must be
replaced. If so, remove the tracks and
try to buy an exact replacement set. If
you can't find the same make, you
may be able to substitute a different
brand.

Be aware, however, that the new
track length and side clearance must
match the old hardware,

Follow the instructions supplied
with the new tracks when installing.
Slide the drawer in place and chee
that it's properly nh'Fned. Many draw-
ers have a face panel that's screwed to
the actual front of the drawer. If this
is the case, then you can correct a
slight misalignment by removing the
face panel and reinstalling it in the
correct position.

With the panel removed and the
drawer in place, apply double-sided
tape to the drawer front and gently
press the panel in place. Then, care-
fully remove the unit and clamp the

nel to the drawer front. Bore new

oles for the screws and resecure
{Fig. 8). 3ot
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Homeowners Clinic

Sink Sprayer Problems
We have a kitchen faucet with a spray
attachment., When we try to use the
sprayer, only a light stream comes out
with no foree and most of the water
comes out of the faueet. Can you tell
us how to fix the sprayer?
HAROLD'W. PANEBAKER
BALTIMORE, MD

First, look beneath the sink to see if
the hose is kinked. If it is, and the
kink can't be corrected, then replace

the hose. Make sure you get eitheran |
identical replacement or one with an |

adapler to fit your faucet,

If the hase is okay, then remove the |

sprayer head nozzle and clean it if

necessary. The nozzle is usually |
screwed into the spray head. With the

nozzle off, flush the spray head by
turning on the water and depressing
the spray handle.

Ifyou still have a problem, then it's
time to check the diverter valve. First,

can then be lifted or screwed out and
cleaned. The diverter area in the fau-
cet body should be flushed at this
time by slowly opening one of the fau-
cet handles. Ff the problem is not cor-
rected after you reinstall the diverter

B == il S
THE BETTER HOME

BY NORMAN BECKER, P.E.

| When troubleshoating a spray attachment, first look for a kink in the hose. Then, ciean the
nozzie, flush the spray head, and check the diverter valve.

| plied with a voltage slightly higher
remove the faucet spout. The valve |

valve, the valve is defectiveand |

should be replaced.

Short-Lived Bulbs

The light bulbs in my house are burn-

ing out more rapidly than usual. Do
you know what could be causing this?
RICHARD MANDELL

TARRYTOWN, NY

Light bulb life, as rated by manufac-
turers, is based on averages obtained
by testing thousands of bulbs in real-
life situations. Many bulbs actually
fail before they reach the rated life,
while others burn fora lnnfer length
of time. If you occasionally have a
bulb that burns out prematurely,
then it's possible that you've simply
bought a bulb that's on the short-
lived side of the mortality curve.
However, if you have many bulbs
blowing before their rated life, then
you may have a problem with over
un!ﬂz:. Most standard light bulbs
are designed to operate at 120 volts.
It's possible that you're being sup-
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than the rated voltage. A bulb operat-
ing at just a few volts higher than its
rated voltage will have a drastically
reduced life expectancy.

Far those with mathematical incli-
nations, the actual life of the bulb can
be determined by applying the fol-
lowing formula:

Actual life = Rated life x (Rated
voltage/Actual voltage)'™-'.

If, for example, you're using a 120-

| volt bulb rated to last 750 hours and

the actual voltage it's running on is

| 125 volts, then you can only expect the
| bulbto last 440 hours.

T'o have your electrical supply volt-
age checked, call your local power
utility company. They can adjust it if
necessary.

Lead Solder Joints

I've :.lllsed lead solder !'?r y;ar;;'thun
installing copper pipe. I've heard that
the lead can E-E hazardous. As I'm just
about to build 2 new home, should I be
using plastic pipe? GRANTLITTS

NORWAY, MI

If plumbing joints are sealed with
50/50 tin-lead solder, it's possible
that the water, when not flowing,
could pick up trace quantities of lead.
Az a result, the EPA recommended to
the government that solder contain-

ing lead be prohibited from use in po-
table water systems. In June 1986,
the recommendation was adopted
and a 2-year period was allowed for
the law to be implemented and en-
forced throughout the country.

If your local building code allows
the use of plastic pipe for hot and cold
potable water, then it's perfectly ac-
ceptable for your new home.

However, you ean use copper pipe
by using a lead-free replacement sol-
der such as 95/5 tin-antimony or tin-
silver,

You can use the same torches, fTux-
es and joint pre}{mmrmn that you've
been using with traditional solder.
However, the replacement solder
melts at a slightly higher tempera-
ture and you'll have to hold the torch
over the joint for a slightly longer pe-
riod of time,

Whereas tin-lead solder (50/50)
melts in the range of 361° to 421° F,
tin-antimony (95/5) melts in the
range of 452° to 464° F and the melt-
ing range of tin-silver (95/5) is be-
tween 430° and 473°F. ™

Do you have a howe-maintenance or repair prob-
lem? Send it to Homeownera' Clinie, wlar Me-
chanics, 284 West 57th St., New York, 100189,

Letters cannot be answered individually, but prob.
Lems of wide interest will be d.ucu.a.udrjn the eol -
Ln}ln. ﬂ;ﬂnrﬁham&-up&irﬂn:dﬁln;nh-n.un:dr
. get 's Home Care Gui 45 poetpaid.
H:ffnur orderis) to Popular Mechanics, Hox
!ﬂll,indmﬂ'ﬂy.‘i‘hl‘im. ew York, NY [0101.
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| gas to the heater. Shut the cold-water

Gurgling Water Heater |

My 9-year-old hot-water heater has
been making gurgling noises as the
water is heated. The installation man-
ual says that sediment accumulation
can cause this noise. I've been drain-
ing the tank periodically. s there any
other method for removing the sedi-
ment or eliminating the noise?
JOHN.J. CARTER
BAKERSFIELD, CA

The noise that you're hearing resulls
from boiling water trapped within a
sediment layer on the bottom of your
tank. This sediment is formed when
minerals in the water settle as the
water is heated. As the waler under
the sediment boils, the escaping
steam makes a rumbling noise. I you
don't remove this accumulation, it
will continue to build up and insu-
late the bottom of the tank. This
means that the tank bottom must be
heated for a longer period of time to
heat your water and, therefore, your
operating costs will increase. It can
also shorten the life of your heater.

There are several ways that you
can remove the mineral buildup.
Plumbing supply outlets offer a vari-
ety of chemical cleaners that dissolve
the sediment which is then flushed
away. Be sure to follow the instruc-
tions supplied with the product.

You can also scrape the sediment
out. First, shut the valve that supplies

supply valve and open a hot-water

' faucet nearby. Drain the tank and |

place a shallow pan under the drain |
valve. Remove the drain valve with a
pipe wrench and install a 44 x 4-in.
pipe nipple in the opening.

Straighten a metal coat hanger, or
length of heavy wire, and bend one
end down for scraping the bottom of
the tank. After scraping, open the
cold-water supply valve to flush out
the loose sediment. Shut off the water
and continue scraping. It may take
four or five scrapings to remove the
buildup. You can examine the tank
bottom by shining a pen light
through the valve opening.

When the bottom has been cleaned
to vour satisfoction, flush the tank,
reinstall the valve and close it. Refill
the tank and shut the hot-water fau-
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Appliance Clinic

BY STEVE TOTH

To remove sediment bulldup from a hot-water tank, first shut off gas and drain water. Install |
pipe nipple in place of drain valve, scrape sediment with wire probe and flush.

cet you opened earlier when water be- |
gins to flow from it. Finally, turn on
the gas and light the pilot.

Cooking In The Dark

The light bulb in my Samsung miero-

wave, madel No. RES15D, serial No.

18031417, is blown and [ don't know
how to change it. Can you help?

MARGARET R. BENNETT

PORT RICHEY, FL

Unfortunately, the bulb in your mod -
el microwave oven can only be
changed by removing the entire outer
cabinet. This is not a job for a con-
sumer to take on, |
Samsung recommends that you |
take your oven to an cuthorized ser- |
vice center to have the bulb replaced.
There are several reasons why you
shouldn't attempt the job yourself.
First, by removing the eabinet you
may void vour warranty. Next, there
is a danger of severe electrical shock
and, ifthe cover is not reinstalled cor-
rectly, there’s a possibility of micro-
wave leakage. An authorized service
center will check for leakage when

they reassemble the unit. ||

The average cost to have a light
bulb replaced in your model can
range from about $37 to §50. For the
Samsung service center nearest you,
phone(800) 447-2882. P

serviceTip ‘
If you own a Sears gas or electrie
dryer and have noticed that the
drum seals are worn, the unit
makes noise when the drum turns,
or the drive belt has begun to fray,
then the Sears Dryer E::vuntive |
Maintenance Kit may be just what |
you need,

Designed to give a new lease on
life to an older machine, the kit con-
tains new drum seals, two drum
supports, drive belt, complete
idler assembly and easy-to-under-
stand instructions, There are two
Kits ivailable—one for the re -
capacity dryer manufactured from
1968 to 1980 (part No. 279435), and
the other foralll -capacity dry-
ers manufactured from 1974 to
1985 (part No. 2T9436). |

| Check the back of your dryer to
determine whether it's a standard |
or large-capacity unit. If you find &

Rmtruding or extended panel, you

| ave the large-capacity machine. | |

Either kit costs about $40 at any | |
Sears service or parts center in

| yourarea, |

If vou have a problem with any appliance, send
your guestion, with the model and seriol numbers

to A ppliance Clinic, lar Mechanics, 224 West
57th St., New York, NY 10019. , but letters |
cannot be onswered indivi ly. ms of

wide interest will be discussed in this column,
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Power Plus Mark I1"

We went back to the
drawing board to give you
28% MORE towing power,
without a turbo!
If you need more power from
your Ford 69 diesel-powered
pickup, van or Class C motor-
home, but feel that a turbo pro-
vides more power than you
need...then Power Plus Mark |l
is for you!

Our previous offering provided
a 20% power increase over stock,
without adding a turbo. Our
NEW design offers 8% MORE
rear whee! HP than available
before. That's a whopping 28%
improvement over stock. AND
you'll increase fuel economy by
up to 5% owver stock while
reducing diesel exhausl smoke.

We tested Power Plus Mark Il
at Indiana Viocational Technical
College to substantiate our
claims.. we know it's incredible!
Fact is, that's a lot of power at
about V4 the
cost of a turbo.
Dollar-for-dollar,
it's a powerful
bargain.

REDESIGNED SPUN
ALUMINUM COVER!

Our new, smoother spun alumi-
num cover is shaped

For all Ford 6.9 litre die=el-
powered vans, trucks, and
Class C motorhomes.

Mo matter whal your power and

towing needs the Ray-Wel Power
Plus Mark Il will improve the per-

formance and economy of your
Ford 69 atl a very affordable price!
Power Plus Mark 1| is
engineered specifically tor Ford-
powered trucks, vans, and
motorhomes that pull heavy

loads. In the real world of inter- __|__

state on-ramps and up-hill
grades—where you need exira |
punch—this system will make
your engine come to lite!
Painstakingly developed on
the dynamometer and tested
on the flow bench, Power Plus
Mark Il provides the two most
important
benefits you
need.,. power
and econaormy.

Installation is fast and easy.
Ray-Wel or your Ray-Wel
Authorized Dealer can install the
new Power Plus Mark Il System
in just a couple of hours. It
literally bolts on in place of your
old system

Qur exhaust system dras-
tically reduces back pressure to
improve performance, The man-
drel bent, free-flowing stainless
steel Y-connection and exten-
sion pipe, the heavy-duty
RIKER" muffler, and tailpipe is
guaranteed to last as long as
you own your vehicle.

A regisierac tradamark ol Ford Molor Ca

Stminless Sieel Exhaust System!
hobady guarantees their sysiam ke
Hay-Wel, becausa notody BUILDS a

o mystem likon our naw Power Plus Mark |

Wiy use only the highest qualily “204"
siainkess stonl lor unsurpassed dura-

bilily, Cur 37 diameter mandrel bent iow
restrichion exhieust tubing and exclusive

RIKER" siginiess steal muttier providas

¢ optimum éxhaust Aow And we guaanies 5

it pgainst rusl and corrosion lor g lilelime 65

and ‘tuned” 1o
direct air flow
for aplimum
intake atffi-
ciency o K&N CUSTOM
|:|:rﬂase r DESIGNED
ENERpR FILTERCHARGER®
Umigue wil gaure- and-
screen design smooths and
ﬁﬁﬂgﬂﬁn straightens the air and
super cleans it allowing the
MANAGER INSERT!* engina to take a bigger “gulp”
The heart of new The resull is more power and

Power Plus Mark |l
systemn. Linique "vorturi’’
was computer designed
and dyno tested

for maximum

air flow

elficiency.

batter fuel economy. I's com-
pletely reusable. Jusi clean,
reoil and reinstall. Designed 1o
last the lifetime of your engine

]

*Patent Applsed For

1236 North Main = P.O. Box 1310, Dept. TL
Kokomo, IN 46901-2958 » 1-800-GEARBOX (432-7269)
(317) 452-4017 (In Indiana)

| eyt et
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Platinum technology in automobiles
has finally been putto a use, helping
the consumer's pockel . A device
called “Platinum GaSaver,” patented by
Mational Fuelsaver Corp., increases the ef-
ficiency of your combustion so effectively
that your mileage is guaranteed to increase
22% in gasoline engines.

Unlike its cousin the catalytic con-
verler, Platinum GaSaver increases per-
formance. As stated on the package itself,
“The fnjector itsell lakes only minutes o
install, while the platinum entering the
engine increases the percentage of each
gallon burning in the engine from the nor-
mal 68 percent 1o 90 percent.

“Mormally, that 22% would only burn
when it came in contact with the platinum-
coated surfaces of the catalytic
converter. Bul with the GaSaver introduc-
ing the platinum into the engine, platinum
catalysis can now bumn that fuel in the
enging where the release of that heat and
energy | is harnessed to drive that vehicle.

With 22 percent more of each gallon
burning in the engine, 22 percent fewer
gallons are required.”

Although this product is fairly new to
the public, industry has been using this
knowledge for years. Many large oil com-
panies use the same technology 1o increase
their refinery profits by millions per year,

Mow that the consumer is aware that
large companies profit from this catalytic
pmﬁass. it is time the consumer profit as
well,

Believing in the public interest, Joel
Robinson of Mational Fuelsaver Corp.
developed this simple device. Afier years
of research and development, along with
overcoming extreme obstacles, Mational
Fuelsaver Corp. now offers their product
nationwide.

Platinum GaSaver is not only cost ef-
fective, but conforms to all Federal and
State pollution standards. Enclosed with
each device is helpful printed material in-
cluding confirmation by the federal gov-
emment that the product meets and exceesds
mileage claims made. A copy of the Lest
resulls accompany each umnit.

Acting as a brochure, we have included
several displays in this article for your
review,

After reading all of the information
offered to you, call the number below so
you toocan save with platinum technology.

Natlonal Fuelsaver of Az. = 500

e e

Platinum Technology Guarantees
Mileage Increase By 22 %

Hoss to vasuum line
leading
combustion chambears

Air drawn in by vacuum \

Alr space whare
bubbles burst,
creating a platinum vapor

Holding solution
lor platinum
(GaSaver Concantrate)

Air bubbles gather
platinum ecules

HOW THE PLATINUM GASAYER SYSTEM WORKS

Dealerships Welcome

With the success of Platinum GaSaver
sweeping the nation, wholesale dealers are
needed at all levels in most areas.

“Omne out of ten inquiries we receive are
interested in being involved with market-
ing the GaSawver. This could be an opportu-
nity of a lifetime,” responded Ronald A.
Davidoff, responsible for one of the largest
marketing areas in America. “If anyone is
willing to put forth an honest effort, they
can't help but be successful.”

Being respectiul of the product's integ-
rity, only honest and sincere individuals
will be allowed 1o market this producl

Needless 1o say, many “fly by night”
outfits have come and gone., Only products
that are legitimate will be accepted by the
public.

If you agree with the above ideals, and
are willing to put forth the effort, your call
would be most welcome. Please call
extension 25,

800-327-9078

'b\‘uromnn authorized National Distributor for
atlanal saver Corp., Clinlon, Mass.

ORDER BY MAIL
Phoenix, AZ 85012
M-Sat. ORDER BY PHONE Bam-Tpm

E. Thomas Road

What the GaSaver
Guarantees

The GaSaver guaraniees uncondition-
ally a mileage increase by 22%. Wiih the
costof vehicle maintenance and petroleum
products continually rising, it's about time
this stranglehold comes to an end.

But the good news doesn't stop there,
Performance increases dramatically be-
Cause our process increases octane 4 points.

Probably the most valuable asset of-
fered is the extending of your engine life by
removing carbon deposits.

America, How can you afford not 1o use
Platinum GaSaver? All of the above attrib-
utes are guaranteed.

GUARANTEE

If within & months of purchasing

the retail product you are not 100%
satisfied, sirmply return the unit
for » foll refund.

Documentad lesl reaults
sccompany every GaSaver
+ 1 f 1 F F 0 0 0 1 |
Send ma ono GaSaver

[ sendma GaSavers (2 ar mora).
[] Contact mae about whaolesale crdering

800-327-9078 s s e v

In Arizona: 274-6995

[ [ Cmessmcon



Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succeeded in this
fascinating and highly profitable profession

...YOU Can Do it, Too!

“MWo more hard, nasty work Tor me
Mow | have my own business and with
hardly any effort | average around $50
.Jdu.[.. Thanks fof fv new start in hife.”
Sam Walker Prichoard, Alabama

*Bafore ewvolirng |
rhwarked ather ranrisi

and alia arked for

adrrer from reveral of

the prefanriona!

tockimeith in my area
by all 1aid Palry-
Felraw wai fapi and hai

iy meil periaiile
Key Machine

“If alwuryy
wamded fo have
my own butinesy
armed mow | do, thamks fe Feley-Bealiate

David Faishrotber —Dave 's Lecksmilth Service

. Milwaukes, Wisconsin 53205

‘1 opened my own business, spare
L, =EvEn mioaths after | enrolled and
made a profit of $329 for the first week,’

B. A. Deberry Littteton, Colorado Work Part Time, Full Time — Right 21 Home. |

Bea LOCKSMITH!

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

MNever before have money-making opportunities been so No Extra
great for gualified Locksmiths, Now lucrative regular gl
lock and key business has multiplied a thousandfold as Cos
millions seek more protection against zooming crime.
Yet there's only one Locksmith for every 17,000 people!
Make Up to $26.00 an Hour — aven while learning |
Train FAST at Home !

You're “in business” ready to eam 310 fo $26.00 an

Included With Your
Locksmith Training

ALARM

amd BECLURITY

TERTEME
training. Covers
all phasas of
Burglar, Hold-Ug

BURGLAR |

and Fire Alarm
snrpicnng ars in-
slallatan, This
valuable and
temgdy imstruction
includes all special ools and
supphas. DMLY Foley-Balsaw offers
such extangive training in this
rapedly expandeng héld as a part of
your Locksmilh training
ADVANCED Locksmithing!

How to change combinations, in-
siall and service Sale, Vaull and [
Bank Sale-Deaposit Box locks.
You'll find it fascinating and high-

hour a few days after you in Fole;r-Batsaw's shiort-
cut training. Take advantage of today's unprecedented
opportunibies in iDc:ksmiﬂ'lin!g for year-round EXTHA IN-
C%pF‘:'IE in spara time — or fulltime in a high-profit busi-
ness of your own. Hundreds we've trained have done
it. So can YOU! All tools plus professional Key
Machine given you with course. These plus practice
materials and equipment, plus simple, illustrated les-
sons, plus expert suparvision, plus business-buildi
uidance will énable you the KEEP THE MOMNEY
OMING IN! Ideal for retirement — good jobs, too.

SEND FOR EXCITING FACTS—Mo Obligation

Discover what's in Locksmithing for you — how Foley-Belsaw's Iy profitables work.
masier-lockamith-approved 1ra|mn-% CHR give the skill you
can depend on to EARN MORE — ENJOY LIFE MORE
PRO KEY i ALL SPECIAL TOOLS AND
) ' EQUIPMENT INCLUDED!
MACHINE e . '

Thiz Pro Key Maching can
dlone add wp fo 5200 @ <
month fo your income. ..
and It won'l cosl you 2 pen-
ny axtra with your traioing,

Find out all about it! FACTS TODAY! 5 4i =
Vo i 400 copom bk o scndpon~ RUSH  FOLEY-BELSAW INSTITUTE

card) to receive Tull information and detpils by 631 Equitable Ad.. Depl. 11455
return mall, DO IT TODAY! COUPON Kansas Gity, Mo. 64120

There is NO OBLIGATION and NO SALESMAN Will Call—ever!
RUSH COUPON TODAY composemiepgag & I

LE RD.. DEPT. 11455
FOR THIS FACT-FILLED
YES, please send me the FREE booklet thal I

6301 EQUITAR
KANSAS CITY, MO. 4120
I F H E E grves lull details about starbng my Own Dus;mess in

Locksmithing. | understand thire 15 nd obigation

l ml and that no salesman will call I
Tells how you guickly Name
train io be your own boss
I in @ profitable Sparetime Addrees L = I
ar Fullbme busaness of l:l']'
your con PLUS complete I S —
I dutails on our Jﬂ-ﬂl‘ﬁ Send lor your I
NO RISK Trial Ofies! copy indayl State —
e - L L F
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-Northern

Handyman's Headgquarters

Hiay, 275747

The Handyman’s
Head:g:rters

Sale Good Theu 830088

Pro-Mac 605 Chainsaw

Big 1.4 cu. in. engine. 5 seocket hose bar
and chain. Automalic & Marsal D#ing. List $118.95
ligm & 18080

Bals ’-1 Bﬂ.ﬂ'ﬁ Alime mask-in faciony rebale

i § HP engina. 11 GPM 2-siage
mp, 2T sWoke, BT Wing

We have ALL lborm #1134,
the Parts to Bulid  sae $699.99
Your Own 5plither]

Famous Brand Gas Engines
Larges! sebection’ Thousands ol
engnes, 0 siock. 3% - 23 HP
honzontal & vartical shal

5 HP sale $132,99

8 HP Sale $184.99
10 HP Sale $224.99

4000 Watt

Continuous Genaralor
Racod siarting, 8 HP Tecumsaeh
enging has casl iron sleews
100 copper windings

Bam & 16425,

sale $389.99

4000 Walt
Elactric Start
Sams BpecE 15 abowve
Hem & 18426

sale $439.99
h-‘___"_ - J

Monster Maul

12 I, Lumber Jack log splither maul AR sieel handie
Sipkis most logs with one stioke. List S26.55

Bam & 11811

sate $15.99 snipping & Handing Not Included
" g

n Power Tools u Log Spiitters

m Hand Tools and Equipment

= Gas Engines m Air Compressors

n Generators and Air Tools

m Hydraulic m Trailers and
Parts Trailer Parts

u Welders = AND MORE!!!

| Send for your FREE 136-Page Discount
| Tools, Parts and Equipment Calalog'

Stale Zip

Martharn, Key #T5747,
PO Box 1219, Bumaville, MN 55337-0219

Northern

| _I-L|fm dyman's Headquarters

TO ORDER CALL
1 -BDD-533-5545 by BN B 2-804-B310

127
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The SS-100 |
from Antique & Classic . . .

Front Engine and VW
Models Available

Jaguar TMBL

because there is no better value.
The great looks of the full size 1937 Jaguar 55-100 reproduction spaaks for itsalf. But the
quality of this owner-built classic is more than skin deep.

[w] Authenticity: All distinctive chome  Call Toll-Free 1—300;2?45-1 310

features are cusiom r&pmducad [Ouitsiche L5 phone collec 1-T718-584-11

[/ Assembly Ease: No welding, fiber- F' <a- ANTIQUE & CIASSIC ™~ |

glaasing or fabrication of paris
needed for assembly MOTIVE, INC.

[ Kit Completeness: Kit packages I 100 Eoered L., Chp!, F'i¥-508, Bumtaka; WY 1422%

Vo5, plaase send me the lofowing

from Antigue & Classic include 1 [] 55-100 Coler Brochure and Infarmation Package (51,00 l
£1,000.00 more in standard [} ¥K 128 Color Brachure and informalion Package {§1.00)
components and features than | Minrme |
comparably priced kits. Adiess —
See for yoursalf what real value in an I City, State, Tip I
owner-built sportscar can be Phane ({Day) - |
1952 XK 120 Recroduction also available, ( Fhene Eveninal &

(MOBILE
CAR
WASH ..

The Right
Business at the Right Time

EARN $200/DAY!

FREE informalon pickags explams how pou can

sgarm lop money in tha bhoming cal cleaning and
detalmg fein,

=yart the righl customars 1or easy repeal Dusirmss

*make Dify prohils from parkaing lols svarywhesns;

whawi 3 HIIEI'IIII' FIFD"II.I.'HE business in kess than i monih

NEW MOBILE SYSTEM! Use your car. van, o

pick-up o take you wherg (he monay 5! Leamn

wity mare car owners use this service than ever

balore
EXPRESS WASH INC
908 Niagara Falls Blvd
N. Tonawanda, N.Y

14120-2060
1-800-268-6792
ask for ext. 24 1-715-692-4681 )

SuperPed®

SuperPrd i 4 mvolubonary breakthmugh
n mamal piopdson lechnology ke
Bboychel. SuperPeds advaniages owes
ey D drive SpiockEls are exiensne
Kil Seatures inchide

= 1% greater efcency in povwer sincke
= Fall powar theough stroke <o dead

oy

= Pedal moton, faiher (han creuls
= Easily sdaptabile 10 1 5 10 spesds
= Ayailakia in colors

Send S100 For our rochues inday!

SuperPed”

POl Bax BOS5 « Mediord, DR @501

CALL 1-800-242-3600

Al for a credit application with EASIER APFROVAL
because our WISA and MasterCand featime
the Secured Deposit Account. NO
ANNLIAL FEES, NO PROCESSING FEES,

o o e
Excelsior Springs, Mo, 54024

WO AGENT FEES ﬁr:dputrwisuu o
th

imsuired bank. Call or write nowd

mmumeﬁenmmmm@

55,000 credit directly afedetally- ——
Key Federal Savings Bank [

With White's New EAGLE Motal Delecior. Programmabbe
Compuier Orieon 1o incate only valusble ilems! Fun and

HALE
profitabile] Modeds rom 569951
iy SIATE AP A/

For & Froa Calilog

Call Tod-Free. WHITE'S ELECTRONICS

Dupl. PA-7 Sweed Home, OR 97336

EASY-TO-CLEAN

POLYMAID " MIXER
& REMOVABLE POLY TUS
L

Ii]ﬂﬂ“l'ﬁlm R DART
= AIR
. :ru-.r.nﬁm M Guerriiha IERS

jelear P_s ng b

PATENTED
® FDAL USDA AFFROVED

-t Bl [E13) S84-8105

Koy Labarminries 1185 Bkt f, Dept. A Lago, FL Jebal

s B0D-222-3119

Bals Lake Cir s

148

START YOUR OWN SHOP

with photed sl dlagrama. Everhing
% you nesd to knaw . . . where o getl

= wholpasle maderiale; how in sam whils
you learm, sic. Ppd, BA0SS [UT). WISA
okay. Write for dedsits. |Canadian
oAy

PETER HORSLEY PUBLICATIONS
115 Riverbirch Cres, SE,
Calgary, Canada T2C DB8

—~

rtal mestngs, wood-grarn camaga. |
San I NG Eh'dll.‘rFFlEEtﬂg.l
! Fhmmtu-ﬁmﬁ.dad|

Ewl 11
-
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EASY GLIDER® lets you Simulate Cross Country Skiing
the #1 Fitness Exercise in the World

You can Lose Weight, firm & tone your entire body

and achieve Ultimate Aerobic Fitness

all with one simple exercise

e, now you can simulate the #1 fitness exerciss in the
world without ever leaving your home. And Easy Glider is

the first cross country skl simubmbor that
doasn't cost a small ortune. Englnesrdng in- %
genuity has put total fitness in sasy reach of
EErYTNE,

Imaging burning calorkes faster than jogging.
You can on Easy Glides, in fact, you can burn
up to 36D calorkes per workout Just 20
minuies every otfer day is all it takes o

* Lose weight asrobically
# Strangthen and frm all major
muscle groups

Easy Glider Is as fun as a romp on rolier
skales Yet, it's amooth as ailk. This means
there's none ol jogging's shocks or Inju-
ries. And uniice sxercise bikes or jopging,
all your major muscles get an sfficient

workout
EASY TO USE

You don't have o be a skier o get the banefits of

the #1 fitness exsrcise
in tha world. i's sasy
88 1, 2 3 Set the two

You don't have o be & sider o quickly snjoy
all the benafiia ol Essy Glider, And you use i
In the comiort ol your own home.

BE A PROFESSIONAL
LOCKSM

Train at home with the origl-
nal Locksmithing Institute. In
aa littie as 6 months” you can
take care of the demand in |
your community for profes
sional locksmiihs

Earn while Iurnlnﬁ. toal
In & few weelks, you'll have
Lhe know-how 1o make mon-
ey changing locks, making keys, simple instaliations.
Learn

by doing
Locksmithing Institute’s tested and proven methad
makes it easy lor you (o learn. Each lesson is fully
illustraled and you work with professional tools and
malerials sent to you with the course .. even an elec-
tric key machine. .. equigment thal vou will be using
in your own locksmith shop.

Cash in on the Frrlrh. need for locksmithe
You'll find locksmithing work all around you, And,

with your Diploma az & skilled Master Locksmith,
you'll start cashing in on your money making sklla.
Get the exciting t facts by mail. .. no sales-
man will ever m the coupon today.

IF COLISON 15 MISSING, WRITE

LOCKSMITHING INSTITUTE
1500 Cardinal Dvive. Little Falls, ML 07434

____________ “Fuias Cestn.
=1

| 1500 Cardinal e, Listie Fait WU 07424 Depd § 10088
1 PLEASE FLSH FREE CAREER BROCHURE
[ LOCKIMITHING
‘ OTHER CANTEN COLRIRY AW AIL ANLE
O tromgramce Adppong D Conpereaiion
j [ Legsl Investigsiion [ Inievior Design

[ ®]

L bwmhing

separals kension controls for desired resistance for upper body and lags. Ad-
just the poles for your halght. Step on the glider sketes and you're off on tha
road 1o fiiness and & slim, ioned body, And you'll maintain this body, becauss
the rhythmic motion of Easy Glider is 30 enjoyable you'll find it easier o stick
0 your exerciss program.
EASY TO AFFORD

Othar sk simuintors cost as much as $500. Easy Glidar is a quality unit, yet
i's priced ai an amazing $54.85. How can we do it? First, we speni thousands
of hours on tha design and enginearing of Easy Glider. Then we shopped the
world for the best posaible price on each inlegral parl For example, ths
extruded aluminum frame was purchased in the USA, injection molded
skates from the Far East The overall resull s & suparior product af an

aftordabie price.
EASY TO ORDER

Don't wait any longer to enjoy total fitness, Order your Ensy Glider today.

Credit Card Customers: Call Toll Free - Anytime
1-800-342-4242 Ask for operator H-2018
or simply clip the coupon and ordar by mall.

ORDER AT NO RISK

You risk nothing when you order. You musl ses weight loss and fitneas
benalits . .. or return it within 30 days for a full refund - no questions ashed.
Plus Easy Glider is coverad by a full 1 year warranty on parts.

Don't delay, order foday and be on the road 1o total fitness and a figure
evaryona will notice.
1968 Fimess Quest inc. Pateni Pending  Assembly Reguined
EASY GLIDER® is a registensd irademark of Fitness Cusst, inc.
Bedore atarting this o any axerciss program, conmudl your physiclan.

-

—— e e o e == MAIL MO RISK COUPON TODAY .« — — —

Y, | want o loss weight, Srm my upper and iowar body,
and achlese ultimain Hness Plasss ssnd Me
Easy Glidaris] | have ordered below. | undersisnd thai |

YOU MAY PAY IN ONE OF TWD WAYE:
O Cash, check or money ordar

(Ohia reaidents add 5% sales nx)

|

|

musi be delighied or retum It within 30 days lor a full (Make chacks paysbls io Eavy Glider) |

reflund flass shipping and handling). O EXTRA AUSH O MasterCard O VA |
BERVICE: 'm in & hurry. 'm encloging B0 exira §2 for O Amarican Expreas [ Discover Card

special handiing and printing tha word “AUSH" on 8 Evn Date |

e Acct 8. I

CREDIT CARD CUSTOMERS: |

CALL TOLL FREE - ANYTIME Hama |

1-800-342-4242 Ask lor operator H-2018 —_—— |

CHECK OFFER DESIRED: A |

O 1 Emey Gllder ..........ccc00ooueae. ORly $S0OS |

plus $2.00 shipping and handiing Ciry I

YOU SAVE §10.00 WHEN YOU ORDER TWO Bk z0 |

O2Eawy Gliders .. .............0connn anly 100000
plus $18.00 shipping and handling Esny Glider * Depl. H-2010 I
-l

POPULAR MECHANICS ® ALUGLIST 1988

I Eﬁbﬁ'mﬁw

| Smadl Enges o el Fiire En_u..m_"
Wit hamicn St Generad ing

Elﬂﬂ.ﬂ;‘!

Il Adrcendumaing  Refriperation. Heaiing

'H'I
|
[
[
|
|
|
|
|
|

4

f— ———— — — — —— —— —

Cetlings that soar up to 28 fi. high, sparkling
slrylight it interiors, unmatched energy efficency
and superlor customer support are standard
features with every Monterey Domes Home.

Whey settle for an everyday home when you
can bulld your own guality Monterey Domes
Home and not compromise on anything

To bearn more send for our exciting 98 page
coior Catalog and Plans Book. $7.00.

0 YES, Pianss sared my; 98 page copy of Meniensy Domes

Catalog & Plans Book Enclosed is §7.00

] A, plesse sand me The Bosie e rord et 251
Diosae Assembly Marol for an nﬂ_ﬁm
aclteral §5,00 e

|

|

thixe |

e |

Pt i{pionall l

Sand o

Monterey Domes, Inc. 1

1760 Chieage Ave., Diept, AQ-5 h I
I_Itmﬁ.uu'm? DOwES *

T S S— — — ——
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Why Are We Giving Away
Our Nationally Advertised
GFX-16™ Headphone Radios

for only
*5

Earphone

Power On/ON
Switch

* Volume Conlrol
* Rotary Tuning Dial -

s part of a nationwide publicity campaign, a leading New
York company will give away its compact personal
radios—the GFX-16™ Headphone Radios—for the astonishing
publicity price of only 35 1o every person who writes to the
company address (below) before Midnight, September 30, 1988

These are the same GFX-16 Headphone Radios nationally
advertised by us in leading media throughout America.
*Similar headphone radios have been sold by others for much
higher prices. Now, during this nationwide publicity campaign,
you can have our nationally advertised GFX-16 for only 35, if
you act promptly.

Lightweight (just & ounces!), with foam-cushioned earphones
and adjustable headstrap, it's comfortable enough 1o wear all
day long! But what's more, these Headphone Radios contain a
performance-oriented AM/FM radio. Now, take your favorite
music, news, talk shows or play-by-play sports action wherever
you go! Its convenient hands-free operation lets you listen while
you run—jog—work—cook—or clean. No dangling cords, no
bulky unit to carry in your pocket! And, best of all, your own
“personal” preferences or moods in programming won't disturb
family, friends, co-workers or anyone around you,

Because its construction utilizes state-of-the-art electronic
technology, it packs a p-o-o-o-owerful receiver in an ultra-

= Adjusiable Head Strap

* Foam-Cushloned

# Telescopic Anlenna

» LED Powaer Indicalor

= -
; /'/'/lﬂr:ll Band Swiich d_,r

’.r

—
o

compact design. You'll be amazed at the true sound it delivers,
and it even has a sensitive telescoping antenna. And it’s easy to
operale, ioo. Because the tuning and volume controls are on the
owuiside of the headphones, you can adjust them, without even
removing the headset! It's powered by two " AA™ batteries (not
included)}—and it even folds up neatly for easy storage!

Not Available from Us
At This or Any Price in Any Store

Because the GFX-16 Headphone Radios are expected to be the
fastestselling personal headphone radios ever sold by this
multi-million dollar company, we decided not to sell any other
models. They will not be sold at this—or any—price by the
company in any store. There is a limit of 2 radios per address at
this price but if your request is mailed early enough (before
Sept. 25) you may order up to 5. Each radio is covered by the
company's full one-year money-back guarantee.

To order, mail this original publicity ad (no or photostats)
together with your name and address and 35 for each set of
GFX-16 Headphone Radios. Add only $2 shipping per set.
{New York and California residents add sales tax.) Allow up 1o
6-8 weeks for shipment. Make check payable to RBM Lid Mail
lo: REM, HEADPHONE RADIO, Dept. 114-123, Box
1705, Hicksville, NY 11855. (R48940)

€ 1980 RAM L1o. 1200 Shames Orive, Weathary, NY 11580



Be your own
boss with
your own

repair business. N

NRI shows you how 1o service mowers, garden
equipment, snow blowers, chain aws, out-
boards, motorcydes and more. Then showes
you how to seart and run your own business, *

If you're looking for independence
... . for extra incomie i your spare time
... for a productive retirement career.
then look into the NRI home-study
course in Small Engine Repair, It'sa grea
way to get your own full- or part-time busnes.
And there's plenty of mom for trined people.

Learn at Home in Spare Time

Mo need to quit your job or travel to nighe
school. NRI trains you right at home. You learmn
with “bive-size" lessons thar show you how o
service almost everything thar uses small motors.
And you learmn at your convenience.

Train on 5 HP Engine

As pant of the NRI Master Course, you get a
brand-new, 3 HP Tecumseh engine plus @ power
gencratos 1o train on. You learn o toubleshoos,
do runcups, even tear down for valve and ring
jobs. You leam using professional tools like a com-
plere wrench set, inductive tachometer, volt-chm-
milliampmeter, overhaul equipment, and more,

- Chaice of Two Courses
There's the 30-lesson Basic Coumse, concen-
¢ trating on the lucrative lawn and garden equip-
R ment business. The 45-lesson Master Course has
\'P*JV"'L it all, adding lessons on chain saws, mopeds,
L b’

outboards, light industnal equipment, snow-
mobiles, and even motoncycles
Exclusive Factory Training

Your Master Course includes five intensive
days of optional wraining at the Tecumsch Facoory
Service School. Here you'll work with master
technicians, geming firsi-hand expenence. [r'sall
designed to prepare you for success.

Free Catalog, No Salesman Will Call
= Our big catalog vells all che facts, no
j salesman will ever bother you. Take the first
step toward unning your own life and send
today. If coupon has been wsed, wrie NRI
Schools, 3939 Wisconsin Ave., Washingron,
D.C. 20016.

For Carner courses
Bpproved undes GI bill I

"l check for datails |

MeGraw-Hill
I Continuing Education Cantar
3030 Wisconsin Avenue gy 1 Hmm;ﬁ ] Communications Elctrones
| washington. D.C. 20036 &1 [ Al Conditioning, Refigeration & [ Color TViAuic/Videa Sancing |
I ‘Wa'll give you lomomow. l.I'II Heating Courses Including 5081 7] Computer Elaceminics Inciuging I
Technoiogy Micmeompiens

Pleasa rush ma tha cna fress catalog

| hawe ehecked. | understand thare is na ! Autormotrer Mechanics Course [T Talephone Sevvicing Course

| |
I obligation. N0 SALESMAN WILL CALL [ Apphance Senvicing Course [7] Logkamithing Courss I
I Hame {Please prinl) Age I
I Address I
I CityrSalaip Tiozoae |

Ilmdﬂdhﬂuhmmslmtnml
——— — — —————— — — — — — —— — —— —— —

Exercise
More

BMORE EFFECTIVE By dup- |
licating the motion of cross country
skiing, the world's best exercise,
MNordicTrack provides the
ideal aerobic workout.
BMORE COMPLETE
Unlike bikes and other
sitdown exercisers,
NordicTrack exercises
all the body's major
muscles for a total
body workout.

BMORE CALORIES
BURNED In tests at a
major university, MordicTrack
burned more calories than an
exercise bike and a rowing
machine.*

BMORE CONVENIENT With
MNordicTrack, you ean exereise in the
comfort of your home.

MNordicTrack easily folds, requiring
storage space of only 17" x 23",

*Scientific test results included in
MordicTrack brochure

Nordlmck

© 1988 NordicTrack

8| REQUIRED Easy and fun to use.

= |
|
|

— \ THUNDER

BMLESS TIME Because Nordic-
Track is so efficient, you
burn more calories and
get a better aerobic
workout in less time.

BNO IMPACT Run-

& Roll Bare 5hpMotor
#® Double & Single Seats » Hoavy Stesl Frame

® THISIS NOKIT

ning and some aerobic Write or Call:
warkouts can cause BRISTER'S THUNDER KARTS
painful and poten- P.0. Box 324
: P Roseland, LA 70456 -
tially harmful jarring. 504.748-7488 e, —— Since 180

A NordicTrack workout
is completely jarless,
BNO DIETING No
other exercise machine
burns more calories than
NordicTrack...so you can lose
weight faster without dieting,

BNO SKIING EXPERIENCE

[ "FREE BROCHURE AND VIDEQ | | for making Ornamental
Call Toll Free Or Write: Concrele ltlems
1-800-328-5888 Book abiout Aluminum Molds §700
[n Minmesota 14174486487 En Canada including gver 425 designs,

In 1-800-413-5542
141 Jonathan Blvd. M., Chaska, MN 55318

[l Please send free brochamne
[ Also free video tape [ VHS [ BETA

Mamae
Street
Cley Siate Zip

prices and production trade
secrets from workd's largest
miold manulachure:

CONCRETE MACHINERY CO., INC.

IT5HH PO Box &89 Hickory, NC 28603




EASY-TO-ASSEMBLE-KITS

In Stock for Immed.

oMLY ‘425

Cumpnruhh SOVINGS vn-nh diais

Kils availoble ta il gny

Shipping or Pick-up.
FO.R Broomall, PA
for 1'4" diam
[hh. 6 B'17)
from d" o 7
r-e Flpar his

Hemmings

Motor News
Warlds largest colocior car

mariztplace
Owar 650 pages nach month

filledwith
ads for r
SErVICES, Supplies fma
Jpecnd frfrocucfory (e

NINE GIANT I1SSUES

[ -
R W il

e usamds of

dld cars, parts

(714) 598-5766
Sarasota, FL
(813} 923-1472
Houston, TX
(713} TES-DE48

Chicago, IL
[31T) 852-9010

New Dazer™ is Effective, |
Non-chemical Protection for

B 100, Tiept. 8818, Bernington, Vermont 05201

Walkers, Joggers, Bicylists
and Ilelivue(:%gl'u.=.-+n+plna:.[:"ﬂ

Stop aggressive, unfriendly dogs from bothering
vou, New electronic Dazer dog deterrent uses
blasts of ultrasonic sound to repel dogs. These

Save Time! Save Money! Mill Su
Sells Over 1,000 Ditterent Top

STEEL REPLACE-

The |k Shep 19577, B2

People who've looked everpwhere tell us thers

: ; ; L isn’t anether wiral stoir sreund that fauches

brssofmene b oy simnd st | | 2 stieiot e e b3 | || MENT PANELS
cannot be heard h{ h“mnﬁ, and are unr:tlﬂth'ﬂ'l- rigly ond workmons ip. We believe i1l Ta Flust or Coslissn Damags on Wany Arnestican
able (not harmful) to dogs. CALL OR WRITE FOR FREE BROCHURE: Cars, Pick-up Trichs snd Vans and Mast imporin

T T e S, FRES B 124 800 Mg _1
|Bfm|n1mh 2

University and Vet Tested Dazer was developed dhoan

by an engineer with the help of doctors, Veteri- | T
narians and a top audiologist from 4 leading S
university. The result? A dog deterrent that is
safer and more humane than chemical sprays.
[ Mace/tear gas is outlawed in some states and is

not effective as dogs have no ear glands. )

[ St

| Einy M— Lig P |

‘ L __We occep! MosterCord, VISA ond AMEX. |

THE IRON SHOP

AZ41 Bagarer Aewnid

Dazer's range is up to 15 feet. The closer a s & Ot P Y e
H‘r[" ﬂl‘? miare '"'m;re th’E Snuﬂdl 1"':‘“ SOLN MAMUFACTUIRER Toi-Free 1-800-888. 8577 | "-m*m“-ll_
pressure is 120 decibels at two feet). Usually one ik bt I i ey S e
or two doses are sufficient to provide a “safe”
zome, but stubbormn dogs may require 4 or 5 blasts
it close range to “train” them e ICOPTER
From a veterinarian’s repornt on the HIMPLE. LOW - COST ASSMBY #Casrien mmm porson-phe
Dazer ]Imnk‘_ m “‘Fllﬂ"; FTip-Jet Powsred oo liconee meaded
;'y:rr & a safe bomarne and conveniont method ‘ iy g ‘%-F“‘l“'
o derterving umdnfed or L canimes,, " g R ™= Helicopler
“ALH, DYM Experimenter's
o s i BT sndsamign 10, P35
Clips to shorts or pants. Lightweight, (only PO, Bea B ‘:.3‘”6‘:; .*...m
F% fI!IL ]L;u-impnr: plastic has non-slip, textured Ridermcod, MO 1IN, S i o g
inish. Lon

life Energizer® hattery included.
Provides 4000 bursts of 3 seconds each. Low
battery light. Manufacturer s warranty as well as
30 diay money back puarantee of satisfaction.

Protect yoursell from aggressive and vicious
dogs. Order 2 Dazer today. (Shipped promptly ).

Credit card customers can order ioll free;
1-800-634-5463

{in Towa [-B00-542-TO981)
Mon.-Fri. 8 am - 8 pm Eastern Time |

N, SATELLITE
TV Save 30%-60%

218-T38-5231
rﬁ

SKYVISION INC.®
i COLLEDE vy
FENGUS FALLE. WM 58537

. farn To $75,000
I o Yoo ia Whadibiald
d Plate Glass Repair!

3 * Big profits — good times or bad!
Dazer is great for training dﬂﬁ’ too! * Huge demand and growing!
r----'rg Order by mﬂ-————l * Part-time or full-time use

* Greal opportunity for men or women!
¢ Insurance companies, (leel owners

| Vi D

Dept. MS I
1865 Miner 5L

l R MAIL ORDER B ihcx isines, H.BNI-AI pay top dollar regularly!

Sendme . Dereris ] | irssonic Dug Repellers | Mode] * (Juick-learn. professional training -

FI00 @ $29.95 cuch ples $375 each for shippimg & * Free, nn-going support/low-cost start-up z COde
tandiing My method of payment & ndicated o Ginivon & rL;:ir I-.-irri-lr'.F"- Sl I | lp s

1 fawtd
D3 heck ox Mo Geer e Break away to a profossional,

i 0 v O Masercard O e o g respected business and BIG INCOME!
fues b ] | | Call 1+800:321-2597 for o
I valuable, free repori! Or wrile

When Answering

I"nmr B : ¥ <

| s | C""_ GlasWeld Systems, inc.

City = Addyanced Tecsr gy ot b Elpa

Im" g : | - rﬂil::gl 'Ts:lri:'ﬂll?l.‘:'l.‘d‘; PR e Ads
———— — & AR Vargguard Mail Order
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HOW TO DRILL A 2-INCH WELL Sl
AND HAVE

ALL THE PURE,
FRESH WATER o
YOU’LL EVER NEED
THIS IS

You may be astonished to know THE ACTU.
how much water a well this J Hoag
size can produce -- 300 to - OF

400 gallons PER HOUR. s

That's a lot of water! Most U.S.

families use less than 400 gallons
of water PER DAY.

A 2" well can provide all the water
you need 365 days a year for your
kitchen, your laundry, and your bathrooms,
PLUS enough water to keep your lawn and
garden lush and green all summer.

2%

ey
=

You can drill a 2" water well nearly anywhere with a low-cost, easy-
to-use HYDRA-DRILL. It has been tested and proved in all 50 states
and around the world by drilling more than 100,000 wells up to 200

feet deep.

NO WATER BILLS! Water from your own well is practically FREE. It
costs only a few cents per hour to operate an electric pump, so you
don't have to worry about the cost...

NO MATTER HOW MUCH WATER YOU USE!

(Ask for Operator 7067)
Also available: A 2]1-minute step-by-step demonstration
of drilling 2" water wells. Color video tape for $7 ppd. T

\j‘ m L, Betrosonrre

Want to know more about how to e ———— ————
drill your own 2" water well? We'll | ﬁ I
be glad to send you FREE = I - I
INFORMATION without obligation. I Hﬂﬂﬂﬂk B :? i
Call or write today. 7067 Anderson Road Ll e I
Opelika, Alabama 36803-0001 " lr---fi: I
DeePROCk! Inc' (1 Send the FREE INFORMATION I
: PACKAGE by First Class Mail
OPEllkﬂ, ﬂlﬂ. 36801 | Dl’unentlnsadz'r'ﬂenesend me I
Call Toll-Free the color video tape. I
-l
1-800-DEEPROCK !
{1-800-333-T762) S I
1
i
i
|




32 Ways to Help
the Job You Want
Fres Facis ::m Carsar
Diplomas and Degrees -

Mow al homa n your spara

axparonce, you can frain 1

o money g care A

Associate Dsgree. Call or -

inferests you mos! and how to frain for it

1- mm-sam%
In
- —— — S — S — S S—

| s et

caraar | have chosan, Mnﬂrgmmn Mo salesman will

call. CHECK ONE CAR |
muu mum mmm.m
| DEGHEE PROGRAMA

-
You Qualify for
fira, withoul any previous
sand for irea inlormation on the career fiald that
Send free lacts an how | can aludy at home for the I
TECHMIOLOGY
[ Mcharécal Enginetring

Ehwwlllm

e g nrwmh:w I
I m?m-u;::n [ Erectromes Technology I

Z‘:ﬂﬂmﬁﬁwnm ﬁ“‘““""#.m I
| Bl Al I
| Hls sy~ |

[ ot Resateant Maragesment. ] 1V
ISF% 1 Jouma 1 Slony Weitng I
| B o |
ll-m: ApL#____ l

544995

uunu-nnn PrcE
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ALL FABFRIC
RECLINING

LLE. made by Hl Herwm
Sawt Manfacturing Company!
Masts of axcescs all DOT, &
Fegornl safety codes!

FULL FLEX samypension & high
CAFTAIN'G CHAIFS dennity foam oonstruion|

Manufseiume’s  LUXURIOUS Velour Babiies!
Suggesied Redail  CAPTAING Chales mciine with
just & ouch of & kever] Optional
s 2&5 95 pkrin are mciycded FREE
IR FREE seal ireckn - & 538 value

ALL FABRIC rmubching Sota
Bads at 1ha Lowsst Aedald prics
in tha LS. - only §1751

FOR ALL Vars and Trocks!
Chairs & Solea are UPSabind
CALL For FREE Fabwic Ssimples!

1*8&0-445*1530 or 1-703-892-4208

Credit card mambars can order by phanal

— o D D D

*106

RN 1 TRANE
-.-nn,n.w T
il Bedslabian

BRADD & HALL ASSOCIATES

BOX 10643 ARLINGTON, VA 222109832
Warehouse Liguidators

BIG SAVINGS ON
NYLON CAR COVERS

VEHICLE PROTECTION

Tough Shield! Sip one of thess
lightwaight, 100% nylon ALL S
Covers on your vehicle. .. 1o guard againal
dirt, harmful sun rays, irost, snow, ree sap,
alc. Special arrangemeants with a manu-
tacturer mean LOW prices. Take advan-
tage of this exciting offer. Order TODAY
at remarkable savings!

# Durable 70 Denier Nylon Tafieta.

® Double Stitched Hemmed Bottoms.

® Elasfic Bands on Ends Offer a Snug Fit

8 Wrap-Around Design, Carry-Case
Include.

Measurements: Bumper o bumper, Allow
10"-15" extra length for wrap-under bumpers,
Wagons or pre-1950 autos.

"*TH" molerTychs cover maasured over Be windahiskd.

Credit card cusiomers can order by
phone, 24 hours a day, 7 days a week.
Toll-Free: 1-800-328-0609

EEE] Authorized Liquidstor
] mmmmm MK 5514484 ]
Send Car Coverfa) shown balow. Add $4.50 sach for
insured shipping. handing. Minnasols resdenis. sdd 5%
males e Sorry, no C.OD, ondemn)
Gand___BMALL @ 325 ab. hem F-J3738-4504-008
lm_m@muhmmm-m
Band___ILARGE & 520 sa. hem H-3738-4514-022
Gand__W-LARGE (3 5313 on. fem H- 3730 -4514-085
|mmgmnmnmwm
Sand___ MOTORCYCLE (& 515 ea Rem H-3729-4514-048

O My chiack or money onder ls enclosed. (Mo delayn in
Procesmng ordes pad by check)

z
3 T 1T T 1 7T 0 T |

Bt

— s —

File Boxes
and
Indexes

No more missing magazines
or messy shelves!

Keep your Fopular Mechanics' maga-
zines neatly sored by vear with these
sturdy, attractive, red-lacquered file
boxes. Each box stands alone and holds
12 issues. Line them up on your book-
shelfl and you've created a valuable
reference library of Popular Mechanics'
magazines. With each order, you also
receive FREE sclf-adhesive decals for the
vears 1975 o 1990, Just peel and place
the appropriate year on your file box,

1 file box: $2.95%
2 file boxes: $2.75 each
3 or more boxes: $2.50 cach

Indexes from 1975 to 1987!

Searching for a particular Popular
Mechanics’ article? Let our yearly indexes
make it easter 1o find. Every article
published in the magazine is refercnced
here—automotive, home and shop,
photography, outdoors, science, elec-
tronics, boating and more. Thousands of
cntrics cross-referenced,

All years available from 1975 on,
plus 197 3. Price for each index is $2.95,
Order by year

To order vour file boxes andior indexes,
send a check or money order payable to
Pofular Mechanics and mail to) Popular
Mechanics, Dept. M, Box 1014, Radio City
Station, New York, NY. 10001,

.Ft-lpllhr Mechanicr is 3 ication of Heamt
& Mhvisdon of The Hoamst Corporation
1987 The Hearst Corporation. All rights reserved
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—CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: §7.35 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—$50.00.

The nesxt available issue to place an advertisemant In America’s No. 1 Classified Section i OCTOBER. The closing is AUGUST Sth.
Send remittance payable and crder to Popular Mechanics, Classified Deparument, 224 YWest 57th Street. New York, New York 10018,
Flease indicate Heading under which ad is o appear. As a consumer service and in cooperation with our mall-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

ISHER'S MART

PUBLIS
BOOKS & PUBLICATIONS

SELF IMPAOVEMENT BOOKS Hundreds available fo cov-
ar mosl subpects. For compiete ligt send §2.00 10: Trendsat,
Daept PM1, Box 2053, T8 Church Street. Saratoga Springs,
MY, 12888

MOMEYMAKING Books, Reports, Manuais, Magazines
£2.00 - Watson, Box 16-PA, Richview, IL 62877

PUBLISH Your Book! Join our swccesshul duthors. Al
subjects invited. Publicity, atvertising, beautiful books
Send for fael-lilled bookls! and frea manuscripl report.
Cariton Presa. Dapt. PM. 11 West 32 Street. New York 10001

IMPOTENCE: CURRENT DIAGMODSIE AND TREATMENT
Written by an Amenican Board Of Urology cartified phyal-
clan. this new bookist conlidentally providges current infar-
matlon on impotence, its causes and treatmants. Includes
dath an a4 new nexpendive. sibe, highly dMective non-
surgécal ion product. Send $10.00 1o: Charier
Publishing Co., P.D, Box 1583, Depl. 18, Augusia, GA 30903

COPY MACHINE REPAIR. Learn The Basics, $695
Tripdatt Technical Training, P.O. Box 790900, Dallas, Tanas
TSATS-0903

LOVE, DATING AND MARRIAGE gives you tha right
answers 10 your quesiiona. 5695 posipaid. Mailbax Club
Books, 404-PM Eager Foad, Valdosta, GA 31602

MO COST and LOW COST books, booklets and pariodi-
cals. Thousands of titles. Special repart lists the sources
$5.00. AL SOREL COMPANY, 1128 Fouts 44, Raynham, WA
DITET.

ADAM & EVE DIET PLAN; NATURES WAY. FrultVegsta-
edBasl & Polsioss Fal Adam 20LbaFel Eva’iSlbs. (3)
‘Weaks only $8.85 to: HATURES WAY, Box 720, Galveston,
TH TTS53. (Share & Watermalon with a Friend)

LOSING WEIGHT is sasy once you know how! Amazing
new book reveals secneta of surelice weigh! loss. 11 really
worka! Moneyback Guaranies. 35 Beskman, 1373,

Hopewsdl, K.Y, 12533

HOW TO BE DEBT FREEI it's possiblo wilh “"BUDGET-
NG MADE EASY™, 52 50 Please print. Colonial Publications,
705 Easl Bath Streef, Savannah, Geongia 31405

BUYER'S Guide Government Surplus DOD. 300 pius
§1.00 handiing. FMH, B09-PM8 Cieariake Road, Cocoa, FL
b b

UNUSUAL, ASTOMIEHING, RARE DEVICES. INFORMA-
TIOM, AMD PLANS. Frae Energy Sacrats, Pausda-Perpatiial
Motion, UFQ Documenis. Incredible Chemizal, Mechanical,
Electrical, Optical Scientific Sysiems. Unique 3-0 Puzzles
Much More. Detailed Calalog £200 P.AR Aesaarch, 2404
Hillcrast Rd., Harrisburg. PA 17100

STAINLESS Sweel Hardware. Caislog $200 Ciasaic
Chassis, P.0. Box 53PM, Glanview, IL 60025

BUY KNIVES, CUTLERY ITEMS at Wholesale Save up to
60%. Huge Seleciion. Sallsiaction Quaranissed. Fasl Service,
FREE Catalog. Smoky Mounisan Knile Works, P.O. Box
44750, Seviaralin. TH 37884

RSTINCTIVE GIFTS, Color Calalog $1.00 BALU, Dept. PM-
B8, 407 Rumning Brook Rd., Birmingham, AL 35326

FREE forty six page gQift catalog. Paul Saunders, 1234
Ballewus Ave, Salam, WA 24153-4223

BUY Government seed & surplus vehicles lrom $100
Fords, Chevys, 4=4's, etc. For Info call (60@) 842-1051 axt
ooT

COMBUSTION leak tester, $19.95 guaranieed Personal
Heseds, Box X268, Woodhaven, M| 48183

FIRE EXTINGUISHER
USED BY MASCAR, Pure Halon, Fasi, ENecte, Easy fo
use, Sate, Clean, Compact, Fits in glove box. UL listed Send
ﬂgg;ﬂ Oul Extinguishars, P.0. Box 588, Cockmyavilla,

SEITED IN GOVERMMENT NARCOTICS RAIDS! Automa-
bilss_. Vans... Boats . Furmifure . Thousands athar dams
Buy Dirt Cheap - Resaill for By Profitsl Free information:
216-453-3000. Exi. AB3IY

FREE AUTOMOBILE SECURITY CATALOG: Lasgest ae-
lection awvailable Do-i-Yoursell. Pagers, alarms, hoodiocks,
glass datectors. Aligw 4 wesks Immedate Delivery Send
5100, Automolive Security Equipment, Dept. 2, PO, Box
182, Plainview, Mew York 11803

FREE Gift Catalog, Jo-Star, 10H5-P Twin Lakes Dv.
Sumbar, SC 29154

PORTER'S FREE PHOTOVIDED CATALOG
BEST in the industry. 4.000 Brand names. unigue and
unusual Wems, discount prices and Fasl service. For Froe
copy wite. Porier's Camiste Store, Box 620, Depl. PM. Cedar
Falla. 1A 50613 or phone: 1-8D0-553-2001.

GRILL BROKENT 1000's of parts - accessaries lor all gas
gfills - calalog 52.00. GRATE GRILL PARTE, dept. PM P.O.
Bax 237, Coral Springs, Fl 33075

FREE G Catalogl Free Ofter! FMGN. 513 Fairview,
Ridgafiald, MJ 07657

BOOMERANGS ... HFTECH RETURNS| Polycarbonabe;
ABS; Wood, World's Bast. Contest Prove.). Incredible Spon!
1888 Catabog. FREE! BoomarangMan. 18061 N Jrd
Momres, L& T1201-4222

BMW - Jaguar - Mercades - Yachis and other canlisca-
tians. U.8. Gustoms Buyers Guide $4.85 plus 51 00 handiing
FMH, B08-PME Cisariake Road, Cocoa, FL 320032

MAKE MONEY BY IMEXPENSIVELY RESTORMG AUTO-
MOBILES. Bookiet Shows How, $599. Allen Products, P.O
Box 771, Hillsboro, DR 57123

AUTO Tips Prevent Breakdowns §2. 137 W. Richer,
Clowis, CA G612

SLICK 50 FOR LESS. £31 ppd 533 COD Quaniity dis-
counts BAJ Speciallies, F.O. Box 7783, San Jose, CA 95150
o 1-800-LESS WEAs (in CA 408-T29-6646)

RED HOT bargains! Drug dealers’ cars. boals. planes
repa'd. Surplus. Your Ares. Buyers Duide. (1) BO5-887-8000
Exi. 5-20024

AUTO SUPPLIES & EQLAPMENT

FLAGS! FLAGS! FLAGS & FLAGPOLES! Amarican, Stale,
RAeligions, Foreign Owder by Phona: 1-B00-274-TO01 Or
Write For FREE CATALOGI LIBERATY FLAG, Box 424 PM,
Resdsburg, W1 53853 Visa and Mastercard Acoepted

FLAGE FLAGPOLES - Catalog $2.00. All Amarican Flags,
108M Souih Lucia, Redonda Beach, CA 90277, B00-448-
FLAG. 2713-545-8230

AUTOMOBILES

HOW TO WRITE A LOVE LETTER: Brochure. $3 and long
SASE: Literary Services, Suite 413, Box 27106, Albuguergue,
M BT 125,

15 IT true you can buy jeeps lor under 3200 through the
LS. Governmant 7 Gat the facts loday! Call 1-312-742-1142
Exi 7133

SMOKING URGE - Stop it. Ba Free. Send 55 and SASE for
instructions Easy Tech, Box 501, Coram, MY, 11727

CORVETTES & Carlisle. Flea Market Corral. Show. Au-
gust 26-28, Carfisle Penngylvania Fairgrounds, Win a 1963
Corvetle Inlormation Phone: (T17) 263-TRES

Ll

CREDIT REPAIR amaring professional secreis re
Do yoursall, Troe delails. Credil, Box 150843, FL Worth, TX
TE108

SUICK 50 GUARANTEED LOWEST PRICE! Sea our full
page ad this issue or call 1-800-535-8624 i Calif, 1-800-233-
9858,

WOALDWIDE EMGLISH MEWSPAPERSMAGATINES.
Sampler: 152 40 FREE BRAOCHURE. Multinewspapars, Box
[DEB8, Dana Point, Califomia S2629.

VAPOR Carburedor Triples MPG, Froe inlormalion, HLA,
A2 PV, Bowling Green, MO B3334

OWHM A FREE PORSCHE. Send B5. to: Myrind Co., 2622
Groenwood M., Seattle, WA BE103

PARTS: Army Jeap and truck parts Spare Paris &
Equipmant Co, PO Box 751, Laxingion, Kenfucky 40587
o7s

“TRICKS OF THE TRADE" revealed by weleran sulo
mechanis for non-mechanical people Write for detmis
Armaricin Pacific Publshing, 16137 Shorman Way, #212-
PRAT, Van Nuys, CA 51406

DON'T THROW IT OUTI Coligctors buying 123%-1970 aula
ownens manuals. Model & Price Guide - 5300 VM5
Publications, Box 565, Dedavan, IL B1734

UNIQUE Conceg for emergency time inflabion. Make your
own equadize-air. Instructions 33 Stower, P.O. Box 278,
Poca. W. Va 25158

ALTERMATORGeneraior Fesbuilding Book Pnee:
Hedwlund Engineering. Box 26044, Las Vegas, NV B#126

WATCH REPLICAS! Lowest Prices’ Warmanty! Goldplated!
Exact waighi! Cail (404) 963-3U5A

FREE catalog discount parls £1.00 handing. BOSCH
PLATINUM PLUGS 31681 B'L Dstributosrs Box 28171
Sarasota. Fl. 34200

{Continusd on nex! pags)
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ALTO SUPPLIES & EQLEFMENT

(Contimsed fram m w
BURGLAR ALARM Waming Decals. Fool Burglars! Pre-
vend Break-ina! For Aubo And Hoeme, B For 32,00, Newschater
Sacurity, Dept. P43, P.O. Box 515, Hawley, PA 15428

BRITESH spartscar pars - Healey, Jaguar. MG Triumph.
Catalog 5700 Bpons Classics, 512 Pos! Road Dapt. PM,
Darign, CT DGB20. (203) B55-8731

SCANNERS, CB's. Discounted, List: §1.25 RADIOSALES,
3462 Cakland, Oshkosh, Wl 54801

CABLE T.V. PRODUCTS - 'We REPAIR, TRADE, Buy and
Sl Call Sat Serv 146125414883

CAR ELECTROMICS, Swerecs, Ampiters, Speakers.
Cruise. Radar And Much More Al Dscount Prices. Free
Catadog. Redmaond’s, 20010 Bay, Ssginaw. MI 48603 517-793-
B

SPEEDING TICKETS PAID with our radar datecior. FREE
Whislesale Brochune 51 (PAH). Westcoast, 121 Kadora, Nonh
Bend, Oregon 97459

BUGGED? WIRETAPPED? Find oul fast! Counlarmes-
sures aquipment catalog §1 Capr Elecironics. Box 589P,
Bayfield, GO 81122

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes, Atv's. Kits, Parts, Engines. Lowest
Prices. Largest Salection. 80 Page Catlog 00
Redundabie. Warm World, Dept. C., 1488 Manlor Awa.,
Painegville, Ohip 44077

GO-MARTS faciory direct for $39.95 1o 523955 complete
catalog $1.00. Schmisder, P.0. Box 142, Springiown, PA
iabai

DETECTION - Surveillance, Debugging. Kits. Latest High-
Tech. Catalog §2.00 Detection Systems, 2515 E. Thomas, 16
BE4B, Fnoenix, AZ AS018

MIMIATURE Electronics like James Bond. Catablog 52.00
F&F Enterprises, POB 51272, Palo Alta, Calif. B4303

ELECTROMIC Kits! Vioice Disguisers! FM Bugs' Taele-
phons Transmitiers, Phone Snoops! Mors! Cataleg $1.00:
NANDI Elecironics, Box 25647, Dept. 206, Tempe, AZ 85082,

MOPED And Bigycie Parts and Accossomes Calalog 52 .00
Refundable. Mayfield Mopads. 5651 Mayfeld Road.
Lyndihurst, OH 44124

DESAGN-Buid Airplanes, Hang Gliders. Simplified publi-
cations brochure 352 McCoy Aircrafl, Suite 243, Boa J,
MManhatan Beach, CA B02685

AIRCRAFT MECHANIC IN t YEAR! Unsgue prachcal train-
inp eCEUsE oUr school is combenad with our repair station.
Classes starting January, March, June, Sepiember. DAKOTA
AERQ TECH, Hector Fisld, Fargo, MO S8102. T01-237-5305.

HOBBY HELICOPTER. “Choppy” Ultralight Single-Seat
Halicopter  Samplifisd Conslrushion—Matareyele Engine.
Brochure $3.00. Polynova, Dept. PM, Sant-Rem:, Ousber,
Canada JOL 2LD

MRBOATS—Hovercratt, Compieted Modets Flans, Kibs,
Propailers, Engines, Supplies Catalog $300 Sporscraft,
Box P, Meskar, Oklahama T4B5S

LASERS, from $89.55 Wirte: MWK indusiries, 5852 Kaieila
#3400, Anaheim, CA B804

ELECTROMICE FOR SECURITY, COUNTERSURVEIL-
LAMCE AMD PERSOMAL PROTECTION CATALOG, 1.
HUNTEREX, BOX 12922, WINSTON-SALEM, MC IT117

CABLE TV DESCRAMBLERS, conwerters. filbers, and
mare. FAEE 14 page catalog TW Cabla, 12082 SW. 117
Caour, Sulle 126, Miami, FL 33186, [305) 253-1315

BEATLES CONCERTS on VIDEOTAPE Shea Stadium,
Touyn, Washinglon, Magical Mysiery Tour $10.00 each all
Torur 530,00 phus 52,50 shippeng. VIDEQ WAREHQUSE. Box
1987, Meplure, B D7TSE 1-800-237-3084

CAMPERS & TRAILERS—KITS, PLANS

BULD YOUR OWMN - Travel Trailer - Fifth Wheslsr -
Moiorbiome - Camper - Pickup Cover - Plans - Pafterns - Kits -
Catatog §1 - Glen-L R-V'3, 9152PM Rosecrans, Box 1804,
Bedifiower. CA 90706,

172 TRAILER PLANS Matorcycle. LRility, Car, Construc-
tion-Strong. Streamlined. good looking. aasdy buill Calalog
£4.00 (Aetundable). Tag-Along, Box 15137, Sakem, OR 97309

AFFORDABLE Traller Kils CHEAP. Brochura. ATC, P.O.
Box 147, Sandusky, Ohio 44870

MOTOR Home Plans $2995 MC Hane, PO Box 1387,
Thonolosassa, FL 33583

TELEPHOME TAP or Room Momlor. Range Unlimssd. 1-
S00-633-TAPS., Catalog. $300 LISTEN, 603 Elgin,
Muskoges, Okla. T4401

UNWERSAL multivolage aborsiory-xparimenters’
power supply. Write for brochure Peppeckit, 537-10h
Sireel, Sparks, Mevacda BB431-0811

FREE Progremall IBMpe s/Apples'Commotiones THES-4i
AdamTRSE0's. EZRAEIRA, Bow 5222MALU. San Desgo,
22108,

SATELLITE - TV

PROPELLERS - for Hovarcraft, WNtralights, Homebuéits,
Wind Genermlors, Information $2.00, Aerclec, Rt 1 Box
1025, Quindam, TX TS54T4. 214-447-2010

SPACE AGE PROPELLERS - Revslulionary componibe,
Haviar, ground adjiustabie pitch. 375 credit for any prop
Warp Dnve, P.O. Box 701, Dept. PM, Clear Lake, A 50428,
(515) 3676000

FREE CATALDG - Systems, Upgrades, SAVE $585 Hous-
ton, Uniden Chaparral, Elc. SKYVISION, 2017 Collageway,
Fargus Falls, MH 56537 « 208-730-5231

STERED, CASSETTE TAPES, ETL.

TRAILER Parts Many Hard To Find Parts 52 Page Catalog
£2.00. Dyers Trailers, 1636 Auburn fid , Fiochester, Michigan
45063

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - FATTERNS - Phywood - Wood/
Epoxy - Fibarghass - Steal - Alumenum - WORLD'S LARGEST
COMPLETE LIME - BT Sailbaats - Powerboats - Cruisers -
Sporiboats - Houssboats - Hydropianes - Tunnalhulls -
Runabouts - Duckboals - Canoes - Kayaks - Dosies - Prams -
Mulihulls - CATALOG S3.00 (Alrrmall 85000 includes
International Calaloeg and Supples Catalog (Eposiss
Fibargiass-Flolaton Foam ) -BOOK * Amateur Boalbuilding ™,
$5.00 - OLARMCRAFT, 16-P Agualane. Tonawanda WY
14150

SUZUKI & YAMAHA Outtoard Pans. Fres Catalog direct
Froem the tactory. Save a great deal of money. Send $3.00 for
shipping. Ele ind., 1840 5. Gafley, St ¥230, San Pedro,
Caldl, BITI1

“SCAAMBLE FACTE" Call T18-3430130 1o haar 3 3

AIRBCATS, Uliralights, Propellars, Informations $1.00
Aziey Propelier, B5V5A Old Denton Hwwy, Kaller, Texas
TE24A. (B1T) 431-3160

SPALE & ASTRONALUITS

OFFICIAL "NASH™ PRODUCTS. FREE CATALOG! POB
5100, Tiusviile, FL 33783

MASA erblerns, foys, gifts, collectibles. Catalog $2.00,
Rafundable. Collector Trends, Box 361, Dayton, Ohio 45400

1l Ity Rrogram on the lales developaments in e
satsllite industry.

THOUSAMDS OF OLDIES| Hard-lo-find 45 rpm hi records
from tha lasl 40 years inclsging pop. counbry, reck and soul.
Send §2.00 tor catalog to: Amarican P, P.O. Box 66455,

TV, VIDEOS & VIDED EQOLEPMENT
HOTICE: USE OF CERTAS ITEMS [N THIS
CLASSIRCATION REQUIRES STATION
AUTHOREZATION.

HOVERCRAFT

HOVERCRAFT Plars A1l Sizes Calalog $1.00 Universal
Hovarcrah, Box 281, Cordova, INingis 81243

AERO-CAR Arnazing Hovercral Buill easily with ordinary
ioals. Lawnmowes BHEIHE il Carries. ong man pll.ﬂ
Hipvirrs, (Nies forward, backward, Sideways over landisnow)
water Complel construction plans and brochure, $10085
Apra-Progects, Box 5118PM, Clinton, Kaw Jersey DRE0G.

BARTLETT Fiying Saucer Utira-Light Hovercralt Featured
In Documentary Film, “Force . Powered By Ordi-
nary Lawn Mower Enging. Complete Mans §10.00 Send To:
Herb Bartiett. P.O. Box 156M, Silverdale, WA 98383

STUNNING new video tape. Zooming inko the Mandelbrot
Sat. Cornell Nationad Supercompuier Facility. Write P.O
BE0, Mhata NY 14850

CABLE TV COMVERTERS. Scentific Atlanta, Jerrodd, Oak
Zeninh, Hamiin. Mary others. “NEW" VIDEQ HOPPER “The
Copy Kiber”. Visa, MC & Amax 1-800-826-T623. BAE Inc.
4030 Beau-D-Aue Dr., Eagaen, MK 558122,

CABLE TV Converters, Filers lor beepmg ary channal. 1-
A1GTHEA5E,

T.W. Tunable Moich Filters, Brochure 51.00 DK, Video,
Box 636025, Margabe, FL 33063, 1-[305)- 7520202

HOVERCRAFT PLANS & PUBLICATIONS Calalog, $1.00.
Lansing Asro-Marine, Box 27655, Lansing. Michigan 46900

CH'S, RADIO & HAM EQLIPMENT

CABLE TV ConverlarsPramium Equapment. Ona Year
Warranly, Caladog 52.00. Lew Elecironics, 527 Thad Ave.,
Suite Z28FM, New York, N.Y. 10016, Inormation (212) 503
3544; Ordars 1-800-822-1101,

SECRET LB PUBLICATIONS |modifications, schamatics,
elc ) Kils, FM, parts, accessones, books. Catalog $1.00.
Salman Enterprises. P.0. Box 8189, Corpuss Chrish, Toxas
TENZ 5128512935

SCANMING Radios, Marine Radios HRER, Box 13Z24PM,
Denyer, 0 80219
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KU SATELLITE Cush With Console And Remaolte 547500
P.0. Box 4208, Cherry Mel, M.J. D834

CABLE TV CONVERTERS We sedl only the bast low prices,
wir shig COD. §2.00 for catalog, Ace Products, P.O. Box 582,
Dept. M. Saco, ME 04072, (207) B8T-0728

MAKE Money Wih Your Video Camersl Free details
Controltrack, Dept. PA-8, Box 647, Hays, K5 67601

BOAT KITS - SAIL 1630 FIBERGLASS. Save hall.
Ampane ¢an agsemble FREE 48 page catalog, LUGER, Dept.
BC-86. P.O. Box 1398, 51 Josepn, MO B4502. 1-800-BOAT
KIT in MO: (816) 2335118

BOAT PLANS - PATTERNS - KITS - Hundreds of dedigng -
T'/55" - Sailboats - Powerboats - Sportlishers - Housesboats -
Rowboats - Duckboats - Bassboats - Canoss - Kayaks -
Hydroplanes - Dooes - Baatrailers - Simple construction -
Proven wmetructions - Tremendous savings® Giganlic 180-
page CATALDG $3.00 (54 00 Asrmail) - includes Froe "Bosl-
building Supplies” catalog - Fibargiass - Fastenaugs - Glues -
Books. Revalutionary “Pomygrip/Poxysheatd™ manual 52 00
GLEM-L, 9157 Fosscrans, Box 1804MP, Beliflower, CA
SOT0E

EVINALUDES - NEW 1987 Bargamns - Top Brands .. all
sires ... 5200 handiing ... Scolt McCulloch parts ..
Electra Manne. 610 Mernck Road, Lynbrook, Mew York
11583

CLEAN Fiberglass boals gueckily. Send £3.00. Teated +,
Bax 444, Arcadia, IN S8000

AIRBOAT PLANS, PROPELLERS, PARTS. New 18 page
il §1.00. AMA, POB BATE Margan, UT B40S0

ATHLETIC EQOLIPMENT AND BODY
BUILDING COURSES

BIGGER, Mora Powariul Muscles - fasier|! Free Bookbet!
Uniwersal, Box GE94A, Datroit, Michigan 48240

KUNG-FU Freo Lessons. Send 51.00 for Postage. MclLisa,
Box 1755, Dept, PMEEH, Honoluk, Hawes D806

MUSCLES Awesorme Bulk-Strangth Fast! Free Details.
Triad, Box 123444, Raleigh, NG 27605

BIGGER, Sironger Muscles-Guarantoad!| Faster, Easbar.
Frea Detpils! Litimale Boadybuilding, Box 20387T, Baltimang,
Mearyland 21284-0387



FISHING, TACKLE, LURES

FREE Sinker Mold Catalog cwer 100 molds 25 shapes.
Carmen’s. Box Z20PM. West Newion, PA 15088

FAMOUS ASHERMAN REVEALS THE SECRETS At lasta
book for Aryone who wants to catch bigger and maora fish,
RAeveals time old secrats thal have bean proven over and
ovr again. Works lor mos! types of lish, Jusi $8.95 plug §1
SEH. Pacific Books, 2554 Lincolm Bivdl, Dept 1078-B1,
Marina Del Rey, Calidlomia 90201

BANDSAW or carcular dimansion sawrmsll 5-25 H.P. pars
or kits available, build $1500. Litarature $3, Plans $25, Sado
Construciors, TS Forbes 51, East Hartford, Ct 06108

LATHE - MILL - Drill Precizion 177207 Thies i One
Machine Tool, 34HP. Molor, Heavy Cast Construction,
A50LBS. Details (206] B4T-0257, Shop-Task. Box BB4TT,
Daming, Washington 58244

PHASE corverier, make your own. Aun any three phase
equipmant. Simple, nexpensive comversion. Compbste
plans §18.00, info availabla 812-876-2171. Westam, P.0O. Bow
4B, Spencer, N 4T480

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALDG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQUIPMENT. Parts for Small Engines. Lawn and
Garden Equipmeni, Chainsaws, Marts, Minibikes, bom
Includes Sarvice Manuals. Specialty Tools, Accessorng
Send 3400, Sav-On-Pars. PO Box 45231, Depi P,
Somarvile, MA 02145

SMALL ENGINE TROUBLESHOOTING GUIDE Send $7.55
to: Ezson Enderprises, PO, Box B91, Fremont OH 43420

TOOLS FOR SALE

POWER TOOLS AT WHOLESALE. SHIPPED FREE, FAST,
FREE CATALDG. BEAVER TOOLS. CALL FREE 1-800-892-
2877,

SCREWDRIVING BITS, “World's Grealest Selectian”.
Shockey's. 5841 Longlord, Dayton, Ohio, 454248-2040,

BN BOXES economical corrugated fibre board draemrs
tor small parts storage, 50 aizes. Solve Needs Company, P.O.
Biox BOOFM. Union Lake, Mechigan 48085

WELDING, SOLDERING, PLATING

WELD ALUMINUM with propane torch-—-Free Sample
Becker's Supply, 519 Wyo. Ave., West Pitlsion, PA 108543 -
Visa - Maslercard

GERMAN Lathe 512" High sccuracy. Wride: CAR
Industrial, 5550 Ceeriios #F, Cypress. GA 90630, (T14) 985~
BiES

“SURE Hil~ - nall starting attachment Tor hamamer. Frees
up hand, Send 5325 - Gale's Ga%esy, 400 Rucker Place,
Adexandria, VA 22301

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog $1.00 (Refundable). Cameiot, Depl 44, Box
85, Bristol, Wisconsin 53104

UPHOLSTERING supplies. fools, fabrics, vinyl. 82 ior
calalog. Voraty Products, Depd. PM, Box 586, Lathrup
Willape, MI 450760586 (313 433-33558

UPHOLSTERY Sawing Machines with Walking Feat. Cam-
plete ready 1o use-only $540.00, Thompson bodel PA201-
AVARLABLE FROM YOUR LOCAL DEALER, or order direct
[Master Charge-Visa). Dathe Mfg. nc., P.O. Box 12110,
Lubbock, Texas T452-Phond. (B06) T44-67 T4

MACHINERY, TOOLS & SUPPLIES

BEST Prices, Woodworkers Machinery Galalop, Free
Mckilligan, PMCEB. Johnson Gity. N.Y. 13780

SMALL FOUMDRY Furmaces, Supplias. Free literatursa.
Pyramid Products. 3736 South th Avenue, Phoanix_ Anizona
B5041

LATHES, Mills. Toals. New catalog §1.00. Blue Rdge, Box
B35V, Hurricane. WY 25528, 304-562-3538.

LATHES - INDUSTRIALHOBBY FROM §325.00, METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPBELL TOOLS
Ird YEAR 21D0-D SELMA RD., SPRINGFEELD, OHID
#5508, 1-513-322-8562.

STEEL, Alsninum, Brass—Shest, Bar, Shop Supplies,
Plana. Write: CEl, RR1, Box 163, Cameron, IL 81423,

BANDSAW BLADES. Any Size. Froe lterature. King Saw,
8541 Tidewaber Drive, Norlolk, Virginia 23509

CARPENTERS' Hard Workars. Gat supar. grip on ham-
friars, shovils, axes. elc. Helps prevent call

FREE ENERGY! Fual-less Motors and Generators! Amar-
ing Principles and Detals. HEA, R2EP, Bowling Green, MO
63334

SOLAR & ALTERNATE ENERGY

BURPLUS SOLAR CELLS, panels. magrets. Huge salec-
tean! Catslog $2—Refundable. Applied Photovoltaics, Box
2773, Slaunton, VA 24401

SOLAR, HYDRO-ELECTRIC, WIND POWER equipmant
CATALOG. 5200 US. 500 forsign, WESCO, Box 506
Feechway, TA 95560,

SOLAR POOL HEATER, buy all parts locally. assesmbile in
ona day, no spackal tools or falen regquired, 520 tor COM-
PLETE DETAILED plans. WARM WATER PRODUCTS, Sufte
#152_ P.O. Box 6020, Spring. Te 77301

MEW, sasier way o g0 solar! Send SASE 100 AlrAge
Indusiries, Box 290430, Tampa, FL 23887

OVER 200 WOODCRAFT PATTEANS| Create profitable
shatves, mirrors, racks, novelies, puzzies, alphabets ..
more! Patberns Plus woodcratt catalog 57.00. Satslaction
Guaranlsed| Accems [JP-88), Box T387, Gonic, MH 03867

PLANS, BLUEPRINTS, PROJECTS

WATERFALLBIRDBATH—Fantastes Garden/Landscap-
img Accessary. Essy-To-Foliow Detailed Instructions - $4.00.
Korthwoods, Fitd - Box 4347, Grayling, M| 45738,

EAALY AMERICAM PLANTSTAMD Bulld your cam with
aasy 1o fobow prints and assembly ntructions. Send $8.75
lo: RAQ Enterprises, Box 123F, Dalton, Ohio 43618

MIFTY icte bowisiep sleblsaw bench from 12 sheat of
phywood in one eveneng. Plans $2.00. Designs, P.0. Box 127,
Valrico, FL 30554

BIMLD Remarkable sedl propelled staar climbing dolly.
Walks, climbs. hauls. no litng. Info §2. Patton. Box 13834,
51, Louis, M0 83147

EXCITING AND MEW. Detalled plans, instruchons for &
unigue airplana and launcher. Easy 1o build 5750, Mark
Padgett, 13837 Asbury Chapei Rd., Huntersville, M.C. 28078

SWRIMING Pool sweep uses axsiing pool pump send
$3.00 plans or $24.95 kit. Quidoor Products, P.O. Box 546,
Jeliorsonyille, Georgaa 31044

AMMOMIA motor, trdal eleciricity, other signifscant tech-
nologies. 5200 Catalog. Heating. P.O. Box 25080, Los
Angales, Calif 20025

WATERFALL'BIRDBATH -- Fantaslic Garden'Landscap-
ing Accessary, East-To-Foliow Detaibed Instructions - $4.00
Morthwoods, Rid - Box 4347, Graylmg. b1 S87T38.

GAZEBO, Build this oclagonal, Victorian strecture io add
Elegance 10 your yard and provide the ideal spat Tor ouldoar
enlertaining. Alattce rool shiekis you from Ehe Sun &S you sk
msida on comiprtable seats. Measures B'2 fi. across. PC-
18E0—59 95, Ovder from Popular Mechanics, Box 1014,
Radio Ciry Station, New York, NY 10101

MESSY GARAGET Book grves detailed staps to 8 beaut-
ful garage. $4.94 plus §2.00 shipping, Money back guaran-
1ge. Watson Publishing Company, P.O. Box 270483, San
Diago, CA 82128

BEGINMERS GUIDE 10 modular homebwilding 10 pages.
§4.00. Beginners Guide, P.O. Box 561, Carmel, Mew York
10512-0561

LEARN FIBERGLASS—PROFESSIDNAL INSTRUCTION
AL VIDEGS on repairs. building boats. molds. one-oHs,
aamdwich cors laminating. Free brochude. Progiess Video
Productions, 10 Progress Avania, Mashua, WH. 03062, (503)
886-4705 Dealers, Instrucion may appdy

PLASTICS

WOOOCRAFT PATTERNS, Windmilis, Wishing Wells, Bird
Houses, Feeders, Fiying Duck. Pheasen], Dutdoor Planters,
Catalog $1.00. Crafters, 11840 US. 27 Morth, DeWWil,
Michigan 4B830

FAVDRITE WO:OD TOYS, Patterns, Pars, Wheels, Catalog
$1.00. Toys and Joys, Box G280, Lynden, Wash. BE264

CASTOLITE Liquid Plashcs. Crystal clear, colors For
casting, embedding, coating. liberglassing, repainng and
reproducing with cur Mold Making Supplies. Catalog 52.00
CASTOLITE, Dept. 885UPM, Box 381, Woodsiock, || 60098,

PLASTIC BAGS Many Sires. Types. Samples 32 Lisi
LSASE. Bagman B, Box 465, Georgatown, TX TBEIT

PVC PIPE FURNITURE Plans, Kits And Supplies. Free
Brochure. Casual, Bowx 208, Tewksbury, MA 01876

FULL-SZE PROFESSIONAL PLANS - Catalog $2.00. Over
200 proleassonally designed plans for building fumiture.
Traditionad, Eerly American. Furniture Designs, inc., CP-88
1827 Elmdale Ave., Glenvew, IL 60025

Hon-Toxic. §2.00. Woodwarm Enterprises, P.O. fox 1534,
Walnu, Callomia 91789

4" METAL Cutting Lathe $108.80 Taig. 15048 Proctor,
Indugdry, CA 31748

TUBING squane and reciangular steel 12" X 17 to & X 2717
K& to1 KT, list and prices. Structube, Depl A B408
Breckssille Ad., Brecksville, 0H 44141

“SHARPENERS REPOAT Monthly Newslethar. Valuabie
Tips—Sources—BarySell Used Equipment. Free Brochure,
Shkog Company, Depl. PME, P.O. 22558, Minneapolls. MM
S542

PROBLEM cleaning parts? Automatic airess stoel shol
blaster, kil or construction drawings available. Send for
information or call. Bead Blaster, POB 3813, Victona, TX
TTRO3-3813, (512) 5781930

ATLAS Lathe Parts Acceasories, HERMAM, 5308 NW 60tH
Streat, Tamarac, FL 3331

GENUME HILLBILLY CRAFT PLANS from the Appala-
chian Mounisins 5300 Mountain Man Grafts, Box 171,
Flaichar, N.C. 28732

WOODWORKING PROJECTS lor busineda or pleasure,
send $2.00. P.O. Box 155, Cliflon Springs, N.Y. 14432

BINLD Storage Beds, Heal Exchangers: Catalog 52.00.
EFFICIENCY DESIGNS, 203 Curran, Burlinglan, lowa B2801

BOOKCABE WALL—A floor-te-cailing bookcase with cab-
ine1 space on the bottom. Over 12 1. long, bud you can adjust
sholl wadih to fit any wall (PC-1008—55.95) Order dram:
Popilar Mecharics. Box 1014, Radio City Station, Mew York,
MY 1010

WOOD, WOODWORKING

FULL size woodworking patierns. $5.50 Woodcrafis, RL
2, Philippl, W. V& 26416

DO IT YOURSELF

ELECTROPLATING. Complele Texthook Electroplale
ModaliicaMWonmetallice. §11.85. Detads Free Tropix, Falm
Bay, FL 32006-D0595

INSTALL YOUR OWN IN GROUND SWIMMMNG POOL for
a8 low a3 §1,685.00. Cheswick Pooks, A1, #28, Cheswick, PA
15084, 412-374-6400

ARAOWHEAD Making, Inexpensive Hobby. Informatian
5100, Commons Grafis, Box 50124M, Central Poinl. OR
G

BUILD your own deck - 12 easy sieps, video VHS send
524 95 to: Decks Unkimited, 57 Craftwood Lane, Hitton, NY
14468

SECURITY ALARM INSTALLATION INSTRUCTIONS.
SAVE big! 8500 MorWest, P.O. Box 85446, Saattls, Wash
98168

REVERSE OSMOSIS. Py Waler lor Home/Business,
Plans $12 50, Husbrar, 709 Dubwich, Austin, Texss 78748

EASY Do-ii-Yoursel, credit repalr $9.05 salistacibon guar-
antoed. Firgt Financial Credit Corporation, 200 Renaissance
Center, Box 43157, Deftroit, Michigan 48243

(Cantinued on next page}
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DO IT YOURSELF
ELECTRIC door opendr for pets, inexpsnsively $500
complete instructions. G & L Enlerprises. 920 Reed,
Mankaio, MM 56001

FLAGE - U5, State, Conlederdle, Foregn, Historic, Cus-
lom. Catakog $1. Broward Flag, P.O. Box BSE3 - PM,
Agheilie, NG, 28814

DO IT Yourself Plans For Home Sacurity System. Write
Mens Siudio, 110 Rathburm Road, klington, Onlaro,
Canada M3A IR7

GAS Furnaces, lsann how 10 chedn and serdice yours. Send
51000 WcFadands, 11855 Algiers. Gincinnati, OH 45246

DECALS, EMBLEMS, PATCHES

1,000 MIXED U.S. §3.00 Approval s, Albiems, ACCes50ries,
Supplies Shirley Patterson, Dept. 101, Box 25307, Dallas,
Taxas 75229

1000 Stampgs 52 35! Guaranieed worth over 530 at stan-
darel eatalog prices! Mendy back if not dulighted Approvals.
Kenmone, OT-098. Millord, NH 03055

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Free Catalog/Quotes. Rush Skatch, Stadn, 61F Jane, M.Y.C.
10094, (213} 929-2283

BEGINNERS, wvaluable Canada. 100 different $2.00.
'I'EJE:HU. 11846 Summit Crescent. Delta. B.C. Canada V4E
245,

431 Calalogs Listed. Sources for Anything! 5500
Diractory, Box 92424, Allanta, Gaorgla 30314

ANTIOUES, RELICS, INDIAN GOODS &
COLUOS

MUCH btalow catalog. British Commonweakh, Europe.
Boche, Box 145%W, Willowdala, Onl M2N 558

SANDBLASTING. Easy step-by-step manual. Free Detasts
or $6.65 ... Money Back Guarantes Brosis Press, Box
107338, FL. Worth, TX 78114

ARTS, CRAFTS, SUPPLIES

COLLECTBLE Art Birds, Dops, Duck Stamps B Prints.
Calalng: §1.00. Depot, Dept. PM-005. Sulllvan, IL G1851.

BATTERY CLOCK MOVEMENTS. Balow wholesala, cata-
log §1.00 {refundable). Yankes Ingenuity. Box 1130, Altus,
O, 73523

STAINED GLASS
CATALOG-PM 53,00,
SECOND, m Ma 02127,

“GETTING Started ih Stained Glass.” §1.00. Whitternore,
Box 20887, Hanaver, Mass. 02339

QUARTZ CLOCK MOVEMENTS—digitats 51.50, epouy
resin §7.50, foll prints 95, music movemants $1.40, corm-
phate clock kils 38 50, componants, plars—much mona! B4
page wholesale catalag £3.00 (credeed). Steebas, PO, Box
4E3P, Andover, NJ OT821-0463

LEATHERCRAFT Supplias, fools, kits. Catalog §1.00 (Re-
fundatlie.) Crafter, Tombean, TX 754880433

CARTOONING, COMMERCAL ARTS.
SIGN PAINTING

SUPPLIES: EXCITING SUPER
INDUSTRIES, 500 E.

CARTOON tor Fun and Money!!! Free Bookdet! 1 Cartoons,
Box 406144, Detroit, Michigan 48240

LEARM Sign Painling. Pin Striping. Free Catalog.
Kaufmann Compary, Centertown, Misscun 55023

FREE LessonsBooks Sign  Painling,
Nutwod, J840C W. Pine. 3. Louis, MO 82108

PROFESSIOMAL SECRETS: Signs ANYONE can do. o
practice 55. 53 Rutgers, Lethbridge, AB. Canada T1K 438

MODELS, MODELS SUPFLIES

RAADIO COMTROL Airplanes, Boats, Helicopters, Supplies.
Big Discount Catadog 3500 (Refundable). Modelars Supply.,
Box 3108, Eclectic, AL 38024

Finstriping.

BRASS tubing, rods. sheals. Stamnless screws. X-acto
togls. Free catalog. Eiwick, Dept 701, 230 Woods Lane
Somerdae, M.). DB0&3

WORKING Stearm Models Kits Assambled, Mew Stunning
34 Page FulkColor Catalog $4.85 Refundable. Cver 100
Modals. Tractors, Trains, Gars, Stationary Engines, Marine
Engm Accessories and Pans. Large Descounts! Diamond

Erterprises, PMB, Box 537, Alexandria Bay, NY 13607,
B134T51TT.

FREE List 1o Serious Collectors. 30,000 indian Ardacts,
Pots, Spears. Axes, Slate, Beadwork. Cadde Trading, Box
BE3. Muriressboro, AR T1958

IMDRAN Rilics List 50e. Indontification Guide Book 511.44
Arrowhead Samples 530,00, Secrigt's, Deerfield, MO 84741

MILITARY INSIGNLA, ETC.
LS. MILITARY IMSHGMIA Large Catalog. 3200 Saundars,

US pb's: Calalog. # 10 SASE (45¢). Fbm, Box 2487, Kansas
Caty, K5 86110

500 Ditferant Used Uniled States Stamps plus gif sat.
55 50. Kozakeicz. Box 1832, Lewitiown, Penna. 15058-1632

FREE Mlusirated Catalog: US Dhecount Accestones,
more! Global, Box T473-P2, Olympia, WA 98507

Box 3133PM, Naphes, FL 33938-3133

50 YEARS Oid fifiean ceblarant United States. over fifhy
years old-25¢ with approvals. Jamon, Box C11-F, New
Fiochelle, Mew York 10804

FREE Gift With Firsl Purchase U5 Approvals And 'Wand
List Service. 202 for Handling. The Stamp Boudique, P.O.
Box 456, Madisan, N.J. 07840

FREE! Big Cataiog - Mew edian listing thousands of
bargains on L5 and B.N.A. stamps. packets afbums, and
accpssories. Also fine stamps on approval. Buy ondy whal
you like. Peturn balance promplly! Jamestown Stama
Company. Dept. EBBRM. Jamestown, NY 14701,

100 US| Early Issues' 5200, FM.CN, 313 Fairview,
Ridgefiedd, K OTE57

FREE Worldwsde Packet. Penny Apgprovals, Reve, Box
11780, Phoenix, AZ 85061

1,023 WORLDWIDE POSTAGE STAMPS OMLY S3.00! &1
Qitharand? All Gonuine! Value-packed collaction bo introduce
you 1o our Special oters. collector's catalog, and approval
service. Diher exciting stamps included, Buy any or none
relumn balance. Wiltan Swemp Co., Depl 39A. Box B50-
PMAH, Wilton, NH 03086

51 WORLDWIDE 51 .00. Exciting Approvals., Patricd, PR,
Bax 391355, Mountain View, CA D030,

¥OU CAN GET 200 DNFFERENT ULS. - OMLY 811 [Our cost]
Phes, inspect our sslect US. stemps on apperoval, no nek.
Buy enly those you like, refum  balance prompdly.
COLLECTORS CHOICE, Dept P8, Box TOB, Lewistan, NY
14082

FREE %£1.00 from liral apgrovals. Bradiey, Box 425
Midiothian, VA 23113,

CAMADA 100 Dviterant 25¢. Approvais. Oroszky, Box 1-C,
Samia, Ontario, Canada N7T-THE

LLS. B Commamaralive plate blocks. or 30 commamars-
twes or 200 different used commemorabves, $1.00 each!
Approvals. Gordon Davison. Contoocook, M- 03226

20 DIFFERENT 42 Mint LIS §1.00. Free Lisis Mo Approvaks
Robert Wagner, Box 26246, Minnoapalis, MN 85435

250 WORLD'WIDE 25¢: Approvals. J. Martn, Bax 245, New
York, NY 10023

LICUIDATING Tremendous Old Accumulation Bargain
Lists Frea. Alatalo, Maynand, MA D1754

FREE 25 World Wide Stemps Plus Free Catalogue With
Over 2000000 Stamps. WMo Approvals. Jefferies, 3480
Middiebell, West Bloomlisid, b 48033

50 DIFFERENT 08 LS. between 1881 and 1959 £1.00. Ed
Roush, 423 Shepard. Manshald, Ohso 44807,

QLD US stamps on approvel. Sherman, Box 15355E,
Philadelphia, PA 18111

200 DMFFEREMT Canada 3100 Worcwide approvals.
Quebephil, Box &8, St-Jerome, Canada JTE 5TT.

FREE| Surprise Coleciion with approvals, Gould, Box
750128, Petalema, CA S4075

MUSEUM QUALITY WAGON MODELS $1.00 Caalog
Wagonmaster Plans, Box 130P, South Pasadena, CA 51030

MAGIC TRICKS, JOKES,
VENTRILOOLISM

OME! Two! Three! Cenl Slamp Appiowals, Regardiess
Catalog. Kloster, 4164 53nd 51, San Deego, CA 52105

BARGAIN 100 Warkd-vite Stamgs 25¢. Qualily Appravals.
F. Parker, Box 143, West Brookfield, MA 01585

FREE CATALOG: Venirikoquism, Magic. Clowning, Pup-
petry, Ballooning! Suppties. Instrection. Entertain Sueccess-
tully, Profitabhy! Mater, Bax 430-PM, Liatlson, Coloeado
BOB0.

FREE! Workd's Leading Mowelty Catabog 1500 Jokes,
Tricks, Sclence. Sports, Hobbees Johnson-Smith, F01,
Bradanton, Fla. JM203-3706

LARGE Magic Calalog. Enclosa $3.00 Postage Refund-
able With Order. Winkler's Warehouse of Wendars, J4AL
Doyle Rosd, Oakdale, CT 06370

FREE 50 Canadian stamps with approval request. Brnar's.
P.O. Box B80T, San Mateo, California 34402

UMITED Mations 3 Complate Mint Sets 25¢. Approvals
Caornetia, POE 1509-M, Lake Placsd, Flonida 33852

FREE U5 Mint pictonal sei complate. Minl approvais
incledad. Hildebrand, Bow 4867, Santa Clara, California
BSOS

WORLD Wide Stamps mounted in books on approval e
and up. TAUST STAMP COMPANY, P.O. Box 100-P
Jamaica MY, 19435

HOBBIES & COLLECTIONS

HAZ & Hestoncal Military Coleclibles. FREE calalog
HMA, Box 1B06PE. Lafayette, CA DAE4G

MILITARY Medals Catalogue §1.00 Subscription Yearly
$6.00. Vemaon, Box 1387TPM. W Baldwin, NY 11310
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150 US, 50¢ approvals. Patterson, 122 W. Lincoin, Gnarga
1L B555

FREE 1987 Disnéy 56 Requesi Approvals  Alpaugh,
Highbridge, M.J 0BE3S-0325

107 Ditterent Trlangles, Space, Ammals, Etc. 34 00 Vaius
Onty 10c. Approval. Fayette Siemps, Dept. 4188,
Fayatiwville, NY 135066

COINS, TOKENS, OLURRENCY

D e e

RARE COINS Intluding gobd. silver dollars, commemank:
liwira. Dur SpBciaity sincs 1053 Amadica's Fires! inwentary.
Large lliustrated calalogue A-351. reguiarly $5. introduchorny

ofier; &2 Bowers and Marena Galleries. Box 1224-A.
Wiotlebono, N OG894

GET 35 WORTH OF MONEY - ONLY §11 Sena 51 now for
your Benus of one or mae genuing banknoas - worth over
£4, currant catalogue prices. PLUS, inspect tabuious noles
an IPPT\TI'-IJ no obligation. Buy only thosa you like, returm

promplly.  Adlotment  Emited. COLLECTORS
H‘ME. Depl. BE, Box T08, Lewislon, NY 14082

BINOCLLARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

DISCOUNT OPTICE, Bushnall, Stminer, Mikon, Swill, Zess,
many others. Catalog §1.00. Optical Advaniage, Box 32791-
B7, Baltimose, MD 21208, (301) 653-3308

PHOTOS & PHOTO SUPPLIES

250 Podls of Kodak film Free eny SizeExposure, Detpits-
‘Wilson vweestments Inc., PM-2, 114 Chausses Bilvd,
Summaryille, 5C 28463

PLAYS, SONGS, MANUSCRIPTS

POEMS, Sengs Wanied Free RecordegPublishing.
Broadway Mussc Productions. Box T438PM. Sarascla, FL
35T

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED, Ekeciric, slacironic Concartl-
nas. Bution Boxes, Hohners. We buy, Sell, Trade, Exchange.
Credit Cards acoepted. Call, Wrile for  teochures
CASTIGLIONE ACCORDION, 12644 £ 7 Muia, Detrod, M
48205, 313-537-150511-800-125- 1832

PLANGS, PLAYERS, PUMP DRGANS. Rebuild and repair
Catalog of "HowTo" books, 5200 jrefundable). Vestal
Press, Vestal 11, New York 13850,

[Continued on next page)
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INTERNATIONAL VIOLIN COMPANY, Catalog for insbru
mant makers. repairars. Imporied lonewood, 1ools, var-
nigh@s, parts. AcCesSOres, sirings, cases. Eurogean in-
atruments. bows. Assernble yoursedt viodin and guslar kils
Calslog $100 includes 1P discount cariificate. Depl
H, $026 W. Balvedere Ave.. Baltimora, Md. 21215,

VIOLIN, GUNTAR, etc, making malerial, sccessonas
hooks, Catalog, 51.00. International Luthiers Supply, Box
SE03T, Tulsa, OK T4158

ACCORDION Top Brands, Cordowox, Buy Direct Tremen-
dous Discownts. Trades accapled. Free brochune. PM,
Accordion-0-Rama. 18 West 19th Sirsel, New Yorke NY
10011. Phone 212-675-8089.

ELECTRIC GQuiiar. Learn repair and congtruction. Free
brochure of books and manuals WGP, 6424 - 112 5L E.
Puyallup, Wa 28373,

LEARM rmusic inatantiy’ Teach yoursell courses. Amaze
your friends! Catalog. Davidsons, §T2TPMM  Meicalf,
Shawnen Mission, Kansas BE204.

HSTRUMENT Kits! Build Appalachisn and hammenad
dulgimers, banjos, mandalins; even harps, hampsschords.
Free Catalog. PM Hughes. 4419 Wesl Collan, Demer, COD
BG4

SELF IMPROVEMENT

BUCCESSLEARMING| Fres. Exciting, Salf-improvement
ook catalog! Genaral Products, 2554 Lincaln Blwd. Suite
43P, Marma del Rey, Ca BO2

QENIUS 1-2-3! State-of-the-ar1 Brasniuikding Tachniques!
Free indormatkon. Advanced Leamning Inglitube, Drawer
12810-LAB2, Jackson, M3 35238

WORK Smarter, 3and $3.50 for Bookket to: Minda At Wark.
Box 587, Springerville, AZ B533H

STRESS the death respansa by W.D. Sadler, BEW, MsST.
cumaidation of & sucoesshul privide practice in Stresa man-
agamani, trauma integration and awareoming chronic prob-
s, Embracs e, regain your health, get what you wani®
100 pge. plus tape, §15.00. Streas, POB 70854, Chavy Chase,
MO 20813

SUPERLEARNING: Triple leaming speed through music!
Develop Supermbmary: control stross: access potentials,
Fres - book excarpl and catalogue. Superiearning, 450-PMB,
Savenih Avenug, New York, New York 10123

EDUCATION & INSTRUCTIONS

“JET'GAS TURBINE CAREERS!I" Homestudy - theory,
maintenance, oworhaul - Diploma awarded, American Jet
Schoal, Department PM-34, Darby. Montana 58828, (406)
349-2100.

ENTEMSION And Post-Graduata Awards in Philosaphy,
Art, Scianca, Botanic, Medicine, Homeapathy, Radeanics,
and others. 30 subjects Curmicular free (almmail £1.00 refund-
able). Registrar, Suxsex College of Technology, Highfiald,
Danehil, Sussex, England

RADIESTHESIA, Aadionics and Dowsing, Books, Courses
and Equipment, Elecirons: Homosapathy Equepment. Mlue-
trated 76 Page catabogue Free (air mail 3 godlars) Established
ower 40 years. Bruce Copen Laboratorles, Mighfield,
Danshifl, Sussax England RH1T TEX Tel-0825-700214. Fax
DE25-TIO0ST Telex D546

PIAND TUNING PAYS - Pians funing - Electronic organ
serviging, Learnad aasly at hame. Fres booklat. Niles Bryant
Sahopl, P.O. Box P53, Seeramento, CA 5620

UNIVERSITY DEGREES By Mail Accredsesd Bachoors,
Masiers, PhD's. Fres Facls Revealed. Careers-PME, Box
ATDEBE, Tukza, 0K 74147

PARALEGAL GRADED CURRICULUML Approved in-
depih  wraining by comespondence. BLACKSTOMNE
SCHOOL OF LAW: 100 years of lagal training. Write for free
catalog, PO, Box TO0906, Depl. PM, Dallas, Texas 75372

HMGH BCHOOL AT HOME, MO CLASSES. Low monihly
payments. Information free. Our S0th year. Gall 1-800-728-
S600 or write Amarican Schoal, Depl, #3435, 850 E. 5ih 5L,
Chicago, |1 BOEIT

LOCKSMITHING., Frea book Locksmithsng Inslituta,
Dept. 310-088, Litile Fadls, N.J, 07024

LOCKSMITHING, of  Blasber.
Correspondenca and Shop Trainkng. Box 214652PM,
Sacramento. CA 9581

Univarsa!  School

HANDLE YOUR OWN LEGAL AFFAIRS. De a Paralegal.
Accredied Attornay instructicn. Homa Study. FREE CATA-
LOG. Southarn Carser Instiute, Drawer EOPM-2158, Boca
Raton, FL 33427, (305) 388-2522

FREE 1888 CAREER GUIDE. Earn mare money with
Success Prowen Cormespondence Diploma Courses.
Granton ingtitute, 263A Adelaide Strest, West Toronia,
Canada. MSH 1Y3

SUPERAINTELLIGEMCE! Amazmng resuits guarsnised!
Info. EDEMP, Box 1462, Glendora, TA 91740

BECOME A PROFESSIONAL REAL ESTATE APPRAISER
OR PROPERTY MAMNAGER. Correspondence 0f clagses
Free Information 1-800-2Z3-4542

FULLY APPROVED UNIVERSITY DEGREES!! Eccnomical
homa study for Bachelor's, Masiers, Ph.D. FULLY AP-
PROVED by California State Depariment of Educalion.
Prestigius facutty counsels far indepandent sludy and lile
experienoe cradits (5,100 enrolled students. 500 facully).
FREE INFORMATION—Richard Crews, MO, [Harvaed),
President, Columbia Pecilic University, Depariment
2EBB, 1415 Third Streei, San Rafael, CA 94801, Toll Free:
(600 227011%; California: (B00] S52-8522; or (415) 4561850,

DETECTIVE Home Siudy Course. Free lapal pin, cartrfi-
cale, great future. Professionad lnvestigator School, Dept.
CP, P.Q. Box 41256, Los Angeles. CA 90041

MAGNUM Detectrn School Easy Home Study By Mail
Frea informaton. PO, Box T015-157, Canopga Park, CA
1304, Phone (B18) TOO-TE4Z

GET COLLEGE FINANCING GRANTS SAT ACT Prepars-
tcn. Fush $2.00 refundable. Academic Assistanca Center,
36 Surnemer Sirsal, Paterson, ML) OTEOD

SECURITY - LOCK UP A NEW CAREER! Two year hands-
on iraining progrem 1o prapars lor a job &3 2 kockamith!
Write: Pine Technscal Insliiute, Depl L, Pine City, Minn.
55063 Ted. 612-629-6754

SCHOOLS

HEON ART & TUBE BENGING SCHDOL-inensmwe training
nagn glass bending and gign making. Carser opponunilies
abound. Free brothure. 313048 5.E. Hawthorme, Portiand,
Oregon, §73114-4195. 500735-8309

BASIC In Trainkng Home Study 'Write: Lion
Investigation Acadimy, 3161 Shakespears Rd.. Bahleherm,
P& 18017, (215) 868-2637

'WORLD WIDE COLLEGE OF AUCTIONEERING. INC. [for-
miarly Feisch) Term soon. Free cataleg. COL. GORDON E
TAYLOR, Box 949, Dept. 19, Mason City, Uy 50401, 515423
S22

EMPLOYMENT INFORMATION
e B | T e N T T YT L e, o P
ALSTRALIAN OPPORTUNITIES! inforrmalson On Country,
Ernegration, Employment. $4.00. Mascor-A, Box T367, Siker
Spring, MO 20807

JOBS, CRUISESHIPS, TUGS, SHIPS, RIVERBOATS, OIL-
AIGS: Womendden, Work month-Home month, USA +
(remrseas. Information $3 00 Marinre Employment, Box 207,
Caniral. IN 47110

OVERSEAS EMPLOYMENT! Many Opportunibes And
Countrigs, Free Reporl. Owverssas-P, Box S5702,
Washingian, BC 20012

HELP WANTED

GOVERMMENT JOBS. 516,040 - $59.2300yr. Mow Hiring.
Youwr Area. BOS-BAT-H000 Ext. R-20024 for current Federal
list.

AUSTRALIA WANTS YOU! Big Pay! Trensportation!
MNewes! Employmen! Handbook—82.00. Intarnationad. Box
181074V, Washington, DC 20038,

OVERSEAS ... 535000 - 575000+. Fres Report!
Employmeant, Box 18760-AV, Indianapoils, IN 46219,

BE OM T.¥. Many needed for commarcials. Gasiing info.
{1} BOE-GAT-B000 Ext. TV-20024

FOR INVENTORS

PATENT AND DEVELDP Your Invenbon Registersd
Patent Agent and Licensed Prolessional Enginesr. Seng
for FREE PATENT INFORMATION Every Inventory Should
Haen, Bichard L Miller, 12 Parkssde Drive, Suite M, Dix
Hilks, WY 11746 {516) 423-4343

IDEAS, inwentsins., 18chrodogy wanted! Induslry presenta-
ton‘nabonal exposition.  1-500-208-DEA. 1SC-PM, 903
Libarty, Pittsburgh, Pa. 15222

REGISTERED PATENT ATTORMEY Washenglon, D.C.
Suburk. Donald A, Ketlestrings, 414 Hunpgerord Driva,
Rockville, Marydand 20850

PATENT IT ECOMOMICALLY! Free dotalls Licensed
sinca 1958 Ranar Associates, 2008 Fondulac, Richmand,
WA P29,

FREE halp for Invenbors! Mo charge for reconding forms
and ewaluation. AMiated irwentors Foundation, 500-8
lowa. Colorsde Spongs, CO 809049, or Toll Freq 1-800-528-
5885

INVENTORS! Can you patent and profil from your idea?
Call o write for your free Iinformation package. Cver a
docade o SOrvice. AMERICAN INVENTORS
CORPORATION, 82 Broad Swest Depl. PM, Westlietd,
Maszachussits 01086, 1-800-338-5656. In Massashusatls or
Canada call {413) 588-3753.

PATENT YOUR INVENTION YOURSELF! Datails Free!
Fiatired Examiner, 7400, Washington, DT 20044,

BUDGET Falen! Searches—Whobesaka Price For Multipie
Ideas - 1-B00-432-5660

HEW BOOK “How 1o Make Your Cwn Patent Drawings”
and much mone. 519,856, We make Drawings also. American
Futwres Design Company. Box B30, Mayo, Maryland 21106,

INVENTOR'S ADVOCATE: GUILDPOSTE'S DYMAMIC
MONTHLY NEWSLETTER FORUM. $18 YEAR.
GULDPOSTE PRESS, BOX 428742, CINCINNATL OHIO
45242,

INVENTORS: If you have an imeantion for sale or licansa.
write for frea boolkdet explaining how we can help you
Kessiar Sales Corp,, C-5-FL, Fremont, Ohio 43420,

COMPLETE sarvice-fast sate reasonable. Good markating
connections now, §18-542.2152

INVENTIONS WANTED

INVENTION MARKETING. FREE INFORMATION. REPRE-
SENTHG MANUFACTURERS. Patmart, 77 Fulton, 26D,
Financial District, Mew York. NY 10038

MEEDiNG Assisiance? PATEMTYESTMENTS
INTERNATIONAL, 1155 Connecticut #300, Washington, DG
20038

INVENTORS! HAVE AN IDEAT Don't know what 1o da?
Cal AW for fres information kit Toll Free in U5 end Canada
1-B00-225-5800

LEARN how 1o offer your invention {or sale or license. Free
bookie! outlines procedures, royalty rabes, requirements.
Kessler Sates Corporation. C-5-IW, Fremont, Ohlo 43420,

GOVERMMENT HOMES. Dedinguant tax proparty, Rapos-
sessions. Call S805-687-6000 Ext. GH-20024 for currenl rega
ligl

MEW FREE CATALOG . .. Top read estate vakues nalion-
wide, full-color Premier Property section . . . Fres illusiratdd
property brochues aise avallable. Gall or wribe today!
UNITED MATIOMAL REAL ESTATE, 4T00-PM Bellpwiow.
Kainsas City, MO 84112, Ph TOLL FREE: 1.800-995-1020.

FREE CATALOGS - FLORIDA, GEQORGIA. Homes, Land,
Busingsses. Please Specity Staie & Property Preferred
COUNTRY NETWORK, Box 36EPM, Gainasville, MO BE655-
4832 417) BTH-4632

MONTANA LAND

100 acres of recreational land starting a1 529,500.00. Hunt
tregeiy ali, deer, mease, antebope of turkey. Fish Mantana's
famaus blue nbbon troul sbreams. Insned tHka, warranty
dead, excelland owner inancing. For a Free color brochurne
call 1-800-252-5363. Yellowstone Basin Properties, A Palten
Company. 1119, N. Tih Avenus, Dept. PM, P.O. Box 3327
Boreman, Montana SA772-3027, {406) S&T-5485

REPOSSESSED nhomes from Gov't from $1.00 plus re-
pairstaxes. Natonweda! Also tax properies. 216-453-3000,
Ext. HAZZG

BUYING! RELOCATING! — HOUSE HUNTING MADE EAS-
IER! With The New “3 - H" House Huniers Helper Kil and
Chick List Formas. Saves Monay, Time. Enargy, Condusioh,
Qrdar Today! Send $6.95 LKAY Realty Services, Box 378,
Dearrfiald, NIl 80015

(Cantinusd on ne page)
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ARKANSAS—FREE CATALOG. Matural beauty. Low
taxes. The good ke tor famibies and rdtirement Fitzgerald-
Otzen Reafion, F.O. Box 237-F, Booneville, AR 72827, Cal
todl-ires (B00) 432-4585 ext. 641P Missaan residents phane
(B0} 4324596 axl. B41P,

MARYLAMD University Area House wilh thres apar-
menls. §149,000. {301} BE4-5564. 5182000 appraisal.

CALIFORMIA, Lots. Acreage. $40 Down, 340 Monthly. Box
35291, Los Angeles. 90035,

"HOW TO SELL YOUR HOME ON YOUR OwWN -
SUCCESSFULLY.” TBK Entorprises, F.O. Box 5208,
Beilirgham, WA BRZ27. 27.95.

BUY IT WHOLESALE

PROFITABLE Fast Moving Impulse Merchandise. Parect
For Gift, Duoug And Varipty Stores. Free Catalogus Box
215(B). Redondo Beach, CA 90277,

FREE 2 COLOR PRINTING PRICE LIST, 300 115 178784,
200 16pg-$2064; 20M B pg-§1456 Copan Press, 100PM
Barriman 51, Brookiyn, KUY, 11288

BELTS, Buckias, Koy Tags, Hal Tacs, Jewalry, Mo
Compilete kna fast seliers, Big Prodits. Complele deater sel
vp. Color catalpg §1.00 [refundabde) Anchor, Box 3956
PMA, North Providence, RI 02911

WORLDWIDE BARGAINS . . . Imparis - Dropshep - Close-
o - Surplus - Freabees - (Stamped Envelope) Marness,
Bax 1T1TPM. Highland, Ind. 48322

VACUUM CLEAMERS Discount Prces” MNew Rainbow
349095, Wirby, Filer Ousen, Panasonss, Poyal, Oneck,
Delail: ABC Vacuurm Warahouse, 6720 Burmet-PM,
Auskn, TX TETS?

CLOSEOQUT Jawelry B Cralt Supplies (Catalog 25¢)
Roussels, 1071631 Dow, Arlington, MA [2174-T159

CLOSEQUTS! Dhscounts! Below ‘Wholesale! Freabies!

FRESHEST RED HOT ACTIVE ramaes! Dppartunity Seek-
ars MO Buyers, Special Catepanes. Detalls SASE. JAW, 215
E. Park, DPME. Villa Park, IL 80181

BUILING Lists. Opponunity Seekers. Excallent Prospects!
Wreie: J Associates. Box 1618, Arvada, GO B0001

NEW "HOT™ MAMES DAILY! MMMEDIATE SHIPMENT!
Adbesive labals. 200510, 500515 1000325 2000540,
5,000%79. List-Masters, Box T50-PM, Wantagh, MY 11733
VisaMCTOD. BO0-356-E664

CURRENT Auto Enthussssts. Big Buyers! Send $1.00 &
SASE for dedails, AMID., Box 566, W. Newbury, BA 01385
ik 2

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Printing Presses. Hot Slampars,
Supplies. 120 Pages. $2.00 Deductible firsl order. Acmss
Typa, 1720 M. Marshlaid, Chicago, 60822

TYPE hor pranting. Cataiog $1.00deductible 158 onder.
Cuaker City Type, D 3, Box 134, Honeybrook, PA 15344

BARCO Type Foundars. Type and Rubber Stamps cala-
logue. Masd §2 00 refundable on lirst onder, PO, Box 1011,
Biensanville, 60106

MAKE RUBBER STAMPE. Highly Profabie. Free Detsils.
Hamper, P.O. Box 22600 (GX). Tampa. FL 33622

YOUR sddress prinled on gurmimed and seif-gtick labels.
Sand SASE for circular. Barbara's Mallbox, Depl. PM, 1200
Rober! Hardeman Ad. # 24, Winlerviibe, GA 30653

MAKE rubber siamps—big prafits. Complete supply and
equipment catalog with inetructions. §1 deductible with
order. Star Stamp Supply, 1720 N. Marshfield. Chicago
BOGZ22

FREE TEST REPORT
FSHER'S Model 1210-X matal detecior has only oneg
knob, rejects trash and goes desp. Five year warranty,
Figher, Dept. POP, 1005 | Street. Los Banos, CA B3835.

PROFITABLE OCCUPATIONS

WALLCOVERING installathon, Profesaional  Tralning,
Tools. Comphete Business Package. Write: ASPA, Box 509,
122 Litta Sdrest, Commarca, GA X520 Telephone 404-315-
SO0

PLASTERCRAFT ... Profitable Home Business 3000
Mioifs  Avadable Dewsds. Lynnette, B251C  Menipark,
Mentor, Ohic 24080,

FT. SMITH Auction School, Ft Smith, Ark, 72900
Fesident & Homa study Veteran Approved.

REPAIR |asrrimowers thousands ol parts and toepis whole-
sale kgt S0z Ellwangess, PM, P.O. Box V, Port Jervis, NY
12

FREE Information Starter & Alemator Rebuiding. Box
422, Seyrnour, TN 37885

FAST PROFITS! Trim trees in spare time! Inta §1. Profits!,
313 Clarence, Dodpovilie, Wi 53533

FREE Brochures. Repair fir Condilioning, Redrigeration,
Gas Heating, full instructions. Doolco, Ing, 11252
Goodnight, Dallas, TX 75228,

MAKE MOMNEY iN SPARE TIME. Earn Generous commis-
sions as & subscriplion sales reprosentative for leading mag-
azines. For full details and instroctions, send this ad with your
name and address to: POPULAR MECHAMICS, Dapt AB-M,
250 W. 55th 51, New York, NY 10019

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn
wenhly cOMMizaons showing our exciting line of Calendars,
Pans. and other populer Adveriaing Gifts. Prompt, personal
sarvice from AAA-1 fem. Our T9th ysar Mo experence

Informationistamp: DON, Box 20152K, Fendale, Michigan
82X

400,000 BARGAING Below Wholasah: Many Free? Ligus-
dations . . . Closmoants _ . . Job Lots . . - Single Samplés. Free
Datails. Bargainnunioss Opportunitles, Bas 1400-A Hadlamd,
i.lil;lup]n Pt Ll

RAY-BAN SUNGLASSES . Gonuine Fay-Ban Sunjlisses,
ihe world s linesi sunglass, by Bawsch & Lomb at GUARAN-
TEED WHOLESALE PRICES. Call for lree color catalog or
with model name, number or description. Caft Sunglasses

USA 8t 1-800-LIGA-RAYS

AMATING Facing Car walches. Details 32000 Armu,
83220 Dabasiord, Baltimose, 21234

PEEL'STICK Labeis. Dropshipped FAST! 84 Samples {48
with YOUR name‘address): $1.00. Hines, Porl Reading, NJ
070840218

GAUBCK Copy Printing. Low Prices. Write: Nalionwide, 614
Marth Main. Bloomington, llinols 81701

SAVE monary on fasi printing | 24 hour shipment! Send for
FREE PRICELIST. Budget (BE). 820 West JeMerson
Springfiedd, IL 62702

GIFT SHOPPING

JAMS, Jellies, Reliches. Ssuces “Made on the Farm.
Dutch Land Products, RD #1, Stiewater, FA 1THTE

FREE - 45 PG of BEAUTIFUL GIFTS, for you and your
family GUARANTEED. RAR Gifts. 5T33F S Wolooit
Chicngo. ILL B0GIS

ROSEBUD Potpourrl, SASE for prices. Mannetie Hall's
ook, 13775 Guernehill, Guemnavilla, CA BS446

EARN MONEY salling Gold and costuma pewalry, rings,
waiches-Buy Owecl 130% Balow Festasd. Cataleg §1.400
Anka-PM, 90 Greenwsch Ave., Wanwick, Rl 02846

ADVERTISING AGENCES, ADV. SER.
MANNG LISTS

NEW ACTIVE MAMES! MIXED STATES! IMMEMATE
SHIPMENT! Adnesive Labals. HOTLINE Opportunity Seak-
ors SO0S25. 1000/640; J000ET0. OTHERS! Advan. Drawer
B2, Shelley, 1D 83274 VisaMCAMEx 1-800-092-1868.

GUARANTEED OPPORTUMITY SEEKERSMLMERS.
FREE SAMPLE! VENTURE-LP, BOX 336 RMIERA, AZ
BEM2 VIEAMASTERCARD: (602) 754-3308

GUARANTEED, Freshes! opporfunity soekers, poel'stick,
200513, 50016, 1000825 JAD Labels, P.O. Bex 16,
Stratiord, CT 08457

FRESH HOTLINE NAMES! Sameday shapgdng-pesl-stick
latsls-mixed strtes! Opportunity Seekors-MILM 200788, 500/
$12; 1000820, Need Mare? Call Mational List 1-800-852-5478
[24 hes) Bow 1908 [G] Orark, AL 35381-1108. [VISAME
aceapled)

TOF 1000 USA CORPORATIOMS! PealStick, 540
Datalink, F.0. Bow 198, Cadar Knolls, New Jersesy 07927

FRESH HOT NAMES! OPPORTUNITY SEEKERS. Peol/
Stick Labeds. “'Zip Coded.” GUARANTEED DELIVERABLE!
S00:520, 1000835, 2000°860. JR Enbarprises, S0 Brisrwood-
PMB, Victonia, Teuas 77504

[0 POPULAR MECHANICS ® ALGUST 1988

MSCOVER The World of Gitts inviermational An adveniure
in #hopping, without leaving home! Send $1.00 for calalog
1o Gifts Internaticnal, Box 1858(PM), Hislesh, F1. 33011

WORLD'S SMALLEST Glnk Minl Camera 5495 shanp
peciueres Juhas Inc. 4575 Wesl Adams, Los Angeles, CA
90016. (Cat 33

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

e y. Mo | it or Colleclions. Sed your own
Pecusrs. Full Time Potentiall Wrila i0: Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dept. GPMCA, Newlorn, Iovwa
50208

$20 PER HOURPART TIME! CALL 1-800-826-T030, EXT,
K-5831 Sall Mason Shoss wm your spane lime. We'l help you
lurn Salurday momings into big money. MO risk. No imesl-
ment. it's easy! Call today, or write: Mason Shoss. Dept. K-
S0, Chippaws Falle, Wi 84774

MORTGAGE company Seaks part-time agents nabionwide.
Training provided Mortgage. Box 1832, Keyslone Haights,
FL X255

ISTRIBUTORS 1o handie well recelved products, euclu-
sve ferritorgs. MEDAM, PO Box 7T0-1054, Flusking, NY.
11370

¢
PORT-Expont opporiunity, prolitable world-wide, mail
order bugingss fram home, without capetal. We ship plan for
no risk saaminatecn. Expenence unnecessany. Frid Report.
Bellinger, Dept. N2T05, Woodland Hilts, California 91387

AUSTRALIAN success can be yours. Send §12.00
Advanced Systems, Bon 256, Woodville, South Ausiralia
5011, Visa, Amax, Masiercard

HRGHEST CASH for Gobd, Jewelny, Gokd Tesh, Rings.
[hamands, ‘Walches, Sikvar, Plalinum. Mail Artscles Today.
Frae geit with Informatson. Chicago Gold & Precious Metals,
10 South Wabash, Depl. 12588, Chicago, 60603

TAKE NO CHANCES, Doal wilh oidest, most reiable firm
n oid gald business. Established in 1934, Wa buy Gold,
Silves, Flatinum, Diamonds, Highest Cash. Free indorma-
tion: Fose indusiries, 29-A Easl Madison, Checago 60602

CLOCKS, MOVEMENTS, ACCESBORIES (German). Froe
catalag. 1-B00-558-2674. matruments Services, Depl. PM,
433 5o, Arch, Janesville, W] 51545

FIB00 FROM 51000 WOOD Making Simple Wooden
lerns. Tremendously Large Markel. Details plus Sample
£5.00. alcrafl, Box 540, Alexandria Bay, NY 13607

$80,000+ Annually Mo Experience. Mo Investmant. Your
Cramy Agency. Aush $4. Madison Hall. 551 Route
1.A2, Buite 121, Edison, N.J. M8E1F

HIGH Frodit - Home Operated Business Send Large SASE -
RDL, 4508 Larial, Baytown, Texas T7521.

MILLIONS Meed LoanaCredil! Cash In with your own
prestigious mandy consulling business, Mo educational
requirements. Stac part-tima. 10-paar-obd national firm pro-
vides training. supporl Fres vaheable repon PRA. Box 887-
PH, Dana Poink, CA 92628, [T14) 240-0405 X104-PN

TREASURE--Locate quarter mile away with ultra
sensilive localor—prochure free. Aesearch Products, Box
ZTO2TO-AMC, Tarmpa, Florida 30688

FIND Cid Coins, Jewalkry. Gold Nuggets. Mew Patented
Revalutionany Devce. Free Calalog. Gardiner Elacironics,
FNITW M. F5eh Ave, Sulte K, Phosnix, AZ 88017

AMATING fropical seed business wrile: Loma Jahnke,
#109 - T0AE Balmoral Streed, Bl.lm, B.C. V5E 14

YOUR WHOLESALE SOURCEN Exclusive Gt Products
Balow Whodssale. £3.00 (Refundabis) Aushas Big, Full-Color
Catalog. Ransco, Box 870, Petaluma, CA 94953

{Cantinued on next page)




BUSINESS OPPORTUMNITIES
{Cantinued fram preceding page)

HO MOMEY? No Problem! Gat Rich Amyway® Free Details:
Davis Co.. 118PM Mamn, Branson, M0 65816

525,000 LOANS INTEREST FREEN Secret Federal law
WIPES OUT DEBTSI! Dwtails FREE!! MoneywiseB, Box
B36679, Margaie, FL 33083

FREE infosmation. Home madordar business. Wasco, 264
Santa Chara. Vista, CA 02083

GET RICH!! Secret law smashes debis—brings Cash,
Crdit! FREE report!? Wealth&iVB, Box 4038, Pompand. FL
23083

HYDRAULIC JACK REPAIR MANUAL, CATALDG 510,00,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TeS30-4157

RECYCLE METALS. MO, NOT BEER CANS! Easy 5458
weakly! Free information. Recycler, Box 1214, Franklin,
TH 3TD65-1214

MEW discovery in battery reconditioning. Ehghtesn
monihe guarantes means “Big Frofs Fast™! Eleclome,
7415 Gable Or., Lirte Rock, AR 72205

COMNCRETE Block Machines: Catalog $1.00. Route One,
Box 3740 Rapid City, South Dakota STT0E-3740

$1,000 WEEKLY AIR TOOL REPARING. Instructions.
Parts and Tools Wholesale. Free Details. Box 534, Wichits
Falls, TX 76304

35000 Month-Free Information - Mo Obligation - Longs,
Box 1465, Garden Grove, CA 92642 - T14638-2167

MAKE $15000 MONTHLY! Easy! Mo Imvesiment,
McDowell, Box 5529-A, Namond Bar, CA, §1765,

F1000. Manthly. Part Time, Must have BRawering machins.
1-416-482-3000 X 155A DayaFveningaWeekends

MEW, Profitable ~How-To" Business Opporunity And
Homia Baesiness Books. Free Dedadts. Kimball Products, Depl.
114, Bax 176, Peppadall, Ma 01463

MAKE 550000 OR MORE next weehend pius 7 other
btesinesSas you can opdeabe from home. 256 page book tells
hew, 10 chaplars. 31200 cashimoney order. Postpaid.
Decigions, Dept. PMB. Box 5748, Derwocd, MD 20855,

NEW PRODUCTS—Dealerships—F ranchises—Detalls
52 00-Davart, P.0O. Box 103 Ashland, Ky. 41105

GET irho the mos! unigue printing business in the world.
Start fram your homa on a full o part time basis. Print e tull
calor on paper, fabrics, metals, acrylics. mylers. atc. Call toll
frog: 1-000-723-1556, Casa Equipmant inc., M. 4, Turmes
Placa, Maine 4282, Ask John Sullivan aboul our fres Maine
Trip.

SCREEN PRINT T-SHIRTS, bnnxponsive kits. Froe Details.
T-Printer, P.0, Box 1091 (GC), Tampa, FL 13623

HIGH Profits T-Shirs. Caps. Ineapensive (ransier ma-
chines, supplees. Prass, Box 22809(GC). Tampa, FL 3323

MAKE Fubber Stamps. Highly Profitable. Free Dwetails.
STAMPER, P.0. Box 22808 (GC). Tamgpa, FL 33622

FROFIMABLE Gold Foll Printer. Personalize business
cards, pencils, matches. Free details. Gold, P.O. Box 24586
{GG), Tampa, FL X623

BUMPERSTICKER Printer. Cheap, Simple, Posabie. Frae
Details. Bumper, POB 223781 (GG, Tampa, FL 33622

CLIP newspaper items—352 - £25 EACHI! FREE Reportl
Clipping='B. Bax 6109, Pompanao, FL 13063

PAANG Tuning quickly learnad with homa study coursas.
[Dapdoma granted. Amencen Tuning School, 17050 Teller
D, Morgan Hl, Calit. 85067,

BATHTUB REGLATING, product aales, senice and train-
img. Call Unigue Coatings Corp. (404) 3450072,

EARNINGS Untimited! Mail our burglar alarm adverlise-
menis from homi! RBM Meschandising, Bow 53314,
Chicapo, Nlinois 60653

$40,000 ON "9 ACRE! New Hydroponscs - inexpensive,
pleasgni, practical! Free intormalion. Robin's, Box 1214,
Franklin, TH 37065-1214

MAKE BIG MOMEY REPAIFING WINDSHIELDS & Plate
Gilasa! Up io 60,000 yearly! Gall TOLL-FREE for Valuable
FREE repart. 1-800-321.2807. Gias-Weld Systems. Box
575508, Band, OR 97708

VEMDING MACHIMES. No salling. Aoutes eam amazing
profits. “Big Catslogue FREE™ Parlway Corporation,
19530 PMB Greengpring Drive, Temonium, Mankand 21003

§1,000°5 WEEKLY!! MANING FROM HOME! Immediale
opporiunityl Mo Obligation! RSB, Box 2655FM, Danbury, CT
08813

§1,000°5 POSSIBLE, FREE. Stampad anwelops: Progress,
Box 83248, Los Angeles, CA SO0

GET RICH, Secrat Law Wipns oul Debts Have Cash/Credit,
Fres Information. Success Kit, Lock Bax 2285, Waldod, M.O.
20601

MOBILE power wash secnils revealed. $10.00. Aoberts,
105 Campbell, Kerrville, Texas TB02E

PROFIT From Government Conhscations and Surplus
Cars. Boats, Computers, Furnilure and thousands othar
Itarmg fnom DOD, GSA, Post Oitices, Sherifta, Cussoma, abc.
Buyers Guide §12.85 FMH, B09-M Cleariake. Cocoa, FL
32822, Visa'Mastercard Frea Information.

MAKE High Profit, Hot Sefling License Plates, Signs.
Vacumagic, P.0. Box 24386 (GC), Tampa, FL 33623,

HOW 1o MAKE up to $300.00 a DAY with your TRUCK.
Send $5.00 for the book. Franklin and Son Puhblishing, P.O.
Box 625, Greamville, OH 45331

LEARM VCR Cleaning, Fepair Huge Profils! Sscrets
Revealed! Mo Exparience Necesary. Frea Datails. Viejg VCR
Rapair. Dept PM, 23010 Lake Forest #155, Laguna Hills, CA
G653

MALORDER Opponunity: Sell Money-Making reports,
1000% prodit! MewlifaP8, Boo 2676, Yan Muys, GA 51404,

START » SUPERPROFITABLE BUSINESS from scratch,
Free Subscription o Opporiunity Magazine tells how. Write
Opporiunity. Depl. 026, 6 M. Michigan, Chicago, I B0S02

CLWP ngwspaper fems. 53530 esch. Fres Details
Emenprisé: Box 43098, Wesl Covina, CA B1TEN.

LUBRICANTS nol a franchese. Wa offer a start up program
1o pt you “Tumicey ™ i 1he whiolesale masisnance lubrics-
fion business lor yoursell. Average one parson CoOmMpany
nels ower TS5K year. Mo technical background neadad
Complate training and inital inventory. Investment 100%
mturred. Free information. Lubelax Corporation, Box
13581F, Atlanta, GA 30324

GREAT opportunity in Safety Features $10.00 stacts own
Husiness. Provida, 930 Wendham, Santa Cruz, Ca. 95062

INVESTMEMTS, Scams, or Swindbes? Learn the diference
of lose your savings. Free miormation: MAW, Box 50104136,
Spring, TX 77388

$18,000 IN 28 DAYS Free Raporl. JEBCO, 608 Main,
Rivarton, New Jersey 08077

BORROW S500-540,0001 “Ovemight " On Signature. Keep
indafinibaly| Actign #3-A, Box 5459 Diamond Bar, CA 91765

HOW to sell by madl. 15 page folo. §2.00. Kozakescr, Box
1632, Levitlown, Perina. 19088-1832

START your own business? Why not! impartant informa-
lion every entrepreneur nesads to know. Send £5 o G
Enterprises, P.O. Box 3713, Schenectady, MY, 123030713

SUPER OPPORTUNITY 10 stast a bisiness or add to &n
existing one. A glant calalog, instruction manuals, whole-
sabe prices are yours by mailing $12.00 to: The Cledner
Irnage, 179 Swmmer Sireat, Kingsion, Massachusetis 02364

SECRETS of best super prolitable home business
rewealed. Free detalls. Sunco, Depl. BAMP, Long Beach, CA
0813

EARN up to §750 rext weekend. Anyone can do il Free
delails. Fall Publishing, Box 524, Fainview, PA 18415

FLEA-MARKETING Brings me S50051600 Weekly Part-
Tiere. Mew Manuad Reveals My Litthe Known bethods, Cash
Mewer Stops. Free intormation. Goodihe, Box 62W, Geneva,
FL 3@

LEAAN Sewing Maching Repmiring Men, Women,
Lucrative Prodits. Gresslin Comespondénce 3chool, Box
5104, Spencer, lowa 51301

MAKE HOMEMADE BOOKLETS. I've earned $187.000
with ming, Free information. Falcon, P.OQ. Box 1038,
Gatlinburg, TH 37738

PREPARE Tnx Refurns. Eam high fees, dignitied work.
Train af homi. Accredited Program. National Tax Training
School, Monsey, ZHV, New York 10052,

ASBEMBLE wooden novelties at home. We pay 5230 B8
weskly. Mo experisnce. SASE Walpine, Box G60M,
Pinellas Park, Fl. 34664-0660

GET Pad lor meading books! Write: Pase-A81, 161
Lincalnway, North Aurora, 1L 60542

RIGHT PRODUCT costs 25¢ Io produce! Salls like hot
cakes bor $101 Free information for loose 25¢ stamp. SNP,
Suite 18-270H, 12416 Morih 28th Drive, Phoenix, Asizona
85029,

EXTRA NCOME. Assembhy prodecks al home. Mo sxpen-
ence. Details 1-813-545-B421. Ext. 688,

LEARN MIRROR RESILVERING free nformation.
Sivercral, Box 127, Lensdowna, PA 19050

ASSEMBLE PRODUCTS AT HOME. Many opponuninies
paying High ‘Weekly Profits presenily available without
irvestment, Write: Businesses, 928 Brighlon 111,
Brooklyn, New York 11235

$10,000 MONTHLY Taking Pholographs. at Home! Call
recorded measage: (303} 674-8155

MAKE ¥OUR DREAM COME TRUE. EARN $50,000 YEAR-
LY AEPAIRING SMALL CRACKS IN WINDSHIELDS WOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WRITE: THE GLASS MECHAMLIX INC., 10170 NW 47th 5T,
SUNRISE, FL 33151

VINYL'S Where ihe money is! Prolessionally repair, redin.
ish, recolor fumiure, ¢as tops. Quick, sasy. Two small §20
jobs & day earn you 51,000 & month. Homes. cam, offices,
resiaurants, unkimited customars, Start afier a feow
days practice. Details frea. VIF, 2007 Montrose, Chicago,
EOE1B.

£25,000 1o §250,000 Laam Sharpaning Busanass at homa,
Free Brochure. R & & Sharpening School, 604 Phyllis,
Conroe, Texas 77305

START MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Emmy - Quick” toys, gifts, nowslties. Free dstsils.
Williame, 36000 San Sebastian, Tucaon, AZ B5T15

EMTREPREMELRS Only! Frea book on money, markeling,
and publishing. 1T0pgs stimulating ideas. Write. Sperry
(Phd], 2408 Tennessoe, Mew Orleans, 0117

14,047 HOMG KONG-TAIWAN Products Cheap. Small
lots, Some samples frea, Harbor, Box 1715PMEB, Yuba
City, CA 95952

EXNTRA CASH &t home. 7 proven ways, FREE DETAILS.
SASE. D&B Marketing Enterprises, Suite 373 Dept P, 103
‘Washington 5t., Morrisiown, M 07960,

RECONDITION BATTERIES! Easily Eam Hundrads
Weekly, Untold Secrets. Free Information. Battery Outlat,
Box 3300M, Hickary, N.C. 28603,

STAY HOME! MAKE MOMEY! Over 150 autstanding hame
business opporunities Oeladts Free. Chaparral, Box 240-
PMES, Simi Valley, CA 63062

BURLD your own steady income to financial freedom using
piovln plan. Free infarmation. Ray Kamer. 278 Grearwall,
Chncinnatl, OH 45238

$50-5150°HOUR repairing melal reots. §10 BILLION MAR-
KET. Revolutionary Frocess. FREE SAMPLEREPORT.
Moo, Box 1417-A, Great Bend, K. 87530

$382.00 From Square Foot Plywood. (Huge Demand)
Revealing Prool §1.00 (Refundablel. Woodwin,
Brdgewater, Mass 02324-2209

SETART YOUR OWN BUSINESS! Work at heme! Fullipart
tirma! AN ages| SEND FOR FREE VALUABLE REPORTI TCS
Publications, 485 E McDonald, Suite 323C, Scotisdale,
Arizona B5253

TYPISTS - $500 Wesakly| Information. Send SASE. Tdn,
Bowx 1993, Pincher Creek, Albera, TOK 1W0

"SECRETS OF THE RICHEST PEOPLE" revealed!’ Frooe
Dataits] "Bright”, P.0. Bax 566 - BPM MNewman, CA 5360

SHRIMP AND FISH FARMING (pools or ponds) 3end
$6.95 0. USALA, Box 46T432-R, Atlanta, GA 30046-T492

S200HOUR. Full timePar time. All-new. Easy. INVEST
UMDER $20. Guaraniasd. Frea infgrmalion, Talisman, Box
1417-AB, Greal Bend, Kansas 67530

VIDEOTAPE DISTRIBUTORS MEEDED. Eamn EXTRA
200 yearty. FREE brochure. Videoscope Productions,
Ine., Department P8, P.O. Box 20001 Atlanta GA., 30525 (404)
GT1-THa2,

MAKE MILLIOMS MANUFACTURING BATTERIESHE Sup-
phes availabla. Everlast, Box 385, Bagola, NJ OTEQD

[Continusd 0n next pags)
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BUSINESS OPPORTUNITIES
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MAR ORDER OPPORTUNITY Yours Without Experience
Or Capital, Send Long SASE For Free Information. House Of
Van Dyke, Depl A-3 P.O. Bx. 2337, Daly City, Calif. 54017

AMATING BOOK. Start Your Oramn Busenags af Home. Wrile
today, free datails. Jennings Publishing, 80160 Goodman
FRoad, Juncton City, Cwegon 97448

FREE DEALERSHIPY Buy evarything whoiesale, giant
unigue gift catalog. Free inlormation. bmport. 8710
Lawndale, Kansas City, MO B4137

FREE DEALERSHIP-EELL MAILING LISTS! Complete pro-
gram freal PCW, Box 1302-PMA, Valley Strear NY 11582

TIRED OF GET RICH SCHEMES? JOIN THE HUNDREDS
OF BEGINNERS WHO HAVE BECOME SUCCESSFUL IN
THEIR OWN PROFITABLE BUSIMESS AT HOME. FOR FREE
DETAILS: HAYMOND ENTERPRISES, 1400 MOMROE
STREET, DEPT. PM&, ASHLAND, KY 41101

MAKE BALLOOM ANMALS. 3400 Weekends! FREE SaAM-
PLESMSTRUCTIONS: Funnyman's-PM88, Box 250,
Aleuandria Bay, New York 13607

ALLMBUS SCRAAP - Recycle Yoursed - MAKE UP TO
$25.00/POUNDI FREE Informatson: indusirial-PMes, Box
127. Alexandria Bay, Mew York 13807

LEARM HOW to Siarl and Operale any of our Seven
exciling Home Business. For detakds send Sell-Addressed
Stampad Envalopa: Hovey Enterprises, 4223 S0 Lucie Bhvd.,
Ft. Pigrge, FL 34046

$1500 WEEKLY! Work 3 hours a dayl Home Video
Hookup, 13625-M8 Sunburst 5t Arleta, CA 91301

CAR DETAILERS ARE CLEAMING UP| Deal Direct with
Manufaciurer chesmicals, polishers. BOJ-345-8118 Penna.
412-246-2385

MICROWAVE OVEN REPAIR. Video-lape shows you how
1 repair, advertiss and order parts for this growing new
fietd. Sand 556355 10: All inc., PO Box 24374, Jlacksarvibe,
FoL oaza4

$2000 WEEKLY poasible wilh his new, unigque business!
FREE sviormabon. Great Scol Publishing, Depl. PN-E1088,
10320 Grouse 5. NW, Coon Rapsds, Mn. 55433

GET Fich Buying “Options™! Thousands Have! Free Re-
port. Trendmasser. Depd. M188. Box 1737, Sarasota, FL
I

8001 Moneymaking  Oppdniunities!
Dynarmics, Beot 180396, Akren, OH 44305

COMSTRUCTION CLEAN UP, $300 DALY, Maks more
supervisang olhars. Searkes, 14502 Mewpon, -8, Tustin, Ca
G280

Frea Catalog!

REVEALED! “SECRETS OF THE MILLIONAIRES™. Free
Imfermation. Accent, Box 1905-4, Newport News, WA 236017

100,000 & year! Small investmant, pleasant cian work
FRigng wormis| Freg information, Assardiew, Route Six, Box
E56P4. Mankato, MK 58001

HATION'S Best Home Business Opportunities Subscrip-
licsn Tree. Send name, address, 2ip to Spars-Tirme magazine,
Depl. C2-88, 5610 Weal Dhishoma Avenua, Mitwaukes, Wi
539,

GET RICH using OTHER PEOPLE'S MOMNEY!! Uniqus -
amazing business!! Detalls FREEN Financed® Box 4605,
Margate, FL 33063

MONEYMAKING OPPORTUNITIES

HEED MONEY fast? Earn up to $750.00 a weekend, Send
£4.95 to: Blwe Moon Publishing, 12430 Magnalia B #212, 4.
Huollywond, GA 81607 Money Back Guesanies.

Wik BiG WITH IBM-PAOVEN BLAC KJACK STRATEGY--
plus rfes, stiquette, maxsmizing money managemant. Free
intarmation: Stralegy. 346-228 Davenporl Aoad, Torondo,
Canarda MSR 1J6.

INDEPENDEMNCE and wealth through masl insiders. Free
Dedails. Dynamic Enterprises, 6062 Beschwood, Sudle 11,
Dwtroit, Michigan 45210

BUMPERSTICKER Printer. Cheap, Simple, Podable. Free
Details. Bumper, POB 22781 (3G), Tampa, FL 33622

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VEATESMG. Boohlel shows you how to $2ar your awn bus-
mness with Classified Advartsing. OMLY $1.00 FOR BOOK-
LET = (§2.00 coupon mefundable with first order), 55,
GRONOWICE, POPULAR MECHANICS, DEFT. PMCY, 224
WEST 5TTH ST., NEW YORK, NY 10018

MARLORDER OPPORTUNITIES
e e e . . L, T T Il el
MILLIONAIRE Mpsiorder Expart Reveals Money-bdaxing
Secrets. Fres, Exciting, Hour Cassetie: Mel Powers. No
Haollywood, California 81609

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED INCOME. Raise Chinchilas. Send $10.00
(refundable} to: Chinchillas, Dept. B. Rie 1, Box S42,
Willeox, AZ B5643

HAIRPIECES FOR MEN

HARMECES and Full Wigs for Men (800-543-0123) Fres
24 page Catalog. Total bnage, 10PM-8 West, South Norwalk,
Conn. 06854

GET RICHHN Secret law smashes debls—onngs Cash,
Credit! FREE report®! WaalthKitB. Box 4006, Pompang, FL
TI0ES

HIGH Profits T-Shird, Caps ineapensive iransler ma-
chines, supgless. Press, Box 228090GG), Tarmpa, FL 33623

MAKE Rubber Stamps. Highly Profitable. Froe Detads.
STAMPER, P.O. Box 22009 (GG), Tempa, FL J0E22

MOMEY From discarded tired! Stamp, Brownle, POB 8,
Paragon, Indigna 46168

$1000 in 4 hours, playing a gama. Free Details. PM, Box
5549, Los Angelas, CA B00BE

MAKE §15,000 A YEAR WITHOUT A JOB. Report talls how
to profit Brom amall tederal confracts B5.00. The Soures,
POB 2584, Brunswick, GA 315212564,

BECOME RICH, Frem info, Guaranteed. self-addrassoed
starnped envelopo: BIG MONEY, 5842 Friant 5t., Ranche
Cucamanga, Ca 91730

GET RICH, Sacmet Law 'Wigsas Dul Debis Have CashC radil
Fres Infermation. Success Kik Lock Bow 2285, Waldor, MO
20601

SECURITY GUARD BUSINESS MAMAGEMENT manusd
will s you how b GTQAERIZE & QUarD CoMmpany, provide
spcurity, what to charge, how much o pay, make maonsy.
Easy 1o read and undemstand Consulleng Sarvices, Box
3217, Waknut Creel, Ca. 84598, Enclose Money Order 524.00

HOW TO SELL INFORMATION BY MAIL. BASE wil bring
you FREE indormation. Dakola Speciallies, Box 307-A,
Mandan, N.D. 58554

OF INTEREST TO ALL

FREE PRIVACY CATALDG, Cash incomae opporunities.
Hiding assets. Secret loans. New identity. Edan, Box 8410
PC. Founiain Valley, CA BIT2E.

FREE Promotionsé Albums, Concert Tickets, Slereos,
abe. informalion: Barry Publicabions, 77 82nd Stresl
Brooklyn, WY 11208

DEADLY RADOMN gas in your homa? §10 1est kit, Box THE2,
Greensboro, NG 27417,

MEW - GET Thank You Moles For Your Uss, Defails Free.
R. Douglas, 2108 J 5. Box 1560, Bedlord, IN 47421

BURIED TREASURES U S Canada Dpcumanted Cases
8500, Roperson Associaies. 112 Ontanio St RLAL#4,
Brightan, Canada KIOHC 1HD

ASBESTOS can causs HEALTH PROBLEMS. Does YOUR
HOME contain ASBESTOS? PROTECT YOUR FAMILY'S

HEALTH. Free Information. Veinmaoti. 23 Robarts Ad. Dover,
MH O3R20

FREE Fibm, 750 Rolls Kodak Film. Free Details. AMD, Box
4163, Allentown, PA 18105

GHFTS By Mail Rush 31 P&H For Calalog, Andac Products,
3380 Sneridan Drive, Suite 125. Ambhersl. NY 14226

POPULAR MECHAMICS FILE BONES — Thess red-lac-
duered organiders kedp magatines + bookshilves ordery.
Hodds & year's magazines. FREE sefl-adnesive labals [yra.
1975 - 1990 PC-1744) with every order. 1 box §295 — 3 or
more $2.50 ed. Popular Mechanics, (PC-1744) Box 1014,
Radia City Sta., New Yok NY 9010

OF INTEREST TO MEN

QET AICH AT HOME| Brand- new with exhausbwely

EARN S$TT00 MONTHLY! Easy Business! Litls lnvestment.
CEKl, Box TB0T, Ann Arbar, Mi 48107

$500.00 weskly Home Business. Send $1.00 SASE. G G
Enlenprisas, Box 34014, Dept. C. Indianapolis, IN 46234

[EARN estra $36,500 yearly. Assembée PVC Furniture. Easy
sparefima business. Free defails- Owen, PTTIPM, Battle
Girownd. Washington G8604-0771

BANK LOANS, compiate manual on hiow io get e most
money, Make presendalions Free details. Success
Initiatives, Box 190PS. Evergrean. CO B39

ASSEMBLE Efecironic parts. We supply companents and
nsiructions. Mo expanence, Write: Southlech Electronica,
Box 2ME217-P, Kanneth City, FL 33709

EARMN THOUSANDSSSS WITH SURFACE MOUNT ELEC-
TROMICS  TECHNOLOGY 5500 2 SASE  TO:
TECHHNETROMICS, P.O. BOX 50822, TUCSON, AZ 85703

HUMDREDS weakly easily Assambla PROVEN productsin
your Spare time. No expenence. Free Brochure. Council,
Blox 2227, Gilverdale, WA SE383

oo fed proot; Crall, 2512 Foothisl, La Crescenta, CA
Ak

STARTING YOUR OWN BIUSINESS. FREE Subscription ta
Opportunity Magazing tells how. Write Opportunity, Depl,
0¥, & K Michigan, Chicago, I 60602

$1600L00 Month, info, $6.95 Martin, 14730 274 Ave. SE.,
Issaquah, WA 38027

MAKE MONEY MOW! Forget aif the ofher ways, this way s
GUARANTEED 1o put CASH sn your pockal fast, For details &
application send 51.00 To: INCOME ASSOCIATES, PO Box
B57-3, Radgefiehd Park. M O7EG0-065T

ACHIEVE Tolal Success’ Monay! Power! Have It All. Free
Information. Ranch, 171 Reanch Oriva, Dept. PM, Pocataio,
@ BI204.

OME EVENING AT HOME WEEKLY BRINGS FINANCIAL
INDEPENDENCE. FREE DETAILS. MARLS COMPANY, 4104
FAIR CAKS AVE., MEMLD PARK, CA Ba0Z5

$100,000 ywarlyl Why wai! $12 - Pro-Publishing. 826

SAVE YOUR SKIN! Norelco Electric Razor Shanpanes.
CQuick, Easy. 54 50 Satslaction Guaranteed. Alhnity Place,
J0BE Ash. Harveyville. K5 65431

HARCOTICS AMD SEURES . . Autos . Vams . . Boals

. Alrplanes . .. Millions Surplus Bargaing ... many 1%
original cost' “Mationwide Sales  Direclory —$3.00
Disposad, Box 19107-AY, Washenglon, DT 20036,

SURPLUS. How 1o purchase Jeeps,
Trucks, Tools, Furniture, Electronics in your area Informa-
tion 24 hours, B02-@64-3731

GOVERNMENT LAND OPEN TO CLAM, 20 to 40 acre
tncations aaileble for §20 gowernment filing tee in Alaska,
Arirana, Adkandas, Calformia, Calorage, Florida, kaho,
Louisiana, Mississipoe, Mortana. Mevada, Mew bexice, Ore-
gon. Wah, Wyoming, Citigenship mandatory. For complata,
siep-by-stap package including maps, teéephong telplena,
and filing forms send 520 or for mone infarmation ssnd §3,
Public Lands Title. Box 2082-X, Grass Valley, California
D505

Boonion Avenue, Boonion, KJ 07005

$IE500 yearhy! Recondiion “junked” batteries. Easy
sparelime business. Free facts: Owen, BTTIPM, Baitie
Ground, Washingion 986040771

OUT OF WORK? NEED MONEY? $1.00 ookt shows
yerws e 1 S48 yEUT Swn BUBSINess Mrough classiiied sdver-
tising. Popular Mechanics, Dopl. KC. 224 W. 5Tth 51, New
Yark, NY 10019,
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ADVERTESE Fres in 507 Magasines, 55000 Directory, Box
11K, Atlanta, Geongia 30304

HOW to make §1 million (or mors) with real estase
imvesiment. Free delalls. MSC, 17-1740 Newton, Victona,
BC. Canada VOR 2R2

MOST PROFITABLE PROVEN Home Businesses Guaran-
tew Froe Dataits. KB Entorprises, 1957 Lilac Ava., Hayward,
A, G455

SAVE 90%-09% Joeps. boats, airplanes, computers. Na-
lionwide direclory, S3.00 (guarsnieed) Kporl-PME, 3301

LOANS BY MAIL

MOMEY Problems? Free Book describes Loans, Cash,
Government Grants, Othar Denedits, available 1o individ-
uals Write- Associstes, Box 98-AX, Brooklyn, New ‘York
11Z35

(Continued on next page)
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BORROW 5500 - 40000 on Signature! 97% Eligibla!
Ary Purposs! Free Application. United, Box 3780M
Downy, CA 0242

NEED MONEY? When Banks stop. We start no credit
check, collateral or co-signess naeded. For Application
writa: BOGT, 1107 Crawford Rosd, Statesvile, N.C. 28ETT

VISAMASTERCARDY Quick PersonalBusiness Loans!
Arlused elsewhera ! Write! Malkonal Finance, Box 35726FN,
Richmond, WA 23235

BORPOW 540,000 - " Any purpose. Keap indedi-
nitely! Frew Feport! Success Research, Box 18738-AV,
Indignapodis, IN 46219,

BORROW ANY AMOUNT! Get VisaMasterCard! Instant
reply. Sunrise, Box 42X, Bathpage, NY 11714-0042 | [S516)
340-1840

MNEED EXTRA CASHT Wa'll cash your posi-dated check
up b S100.00. 1-B00-445-0680

GET 14% MASTERCARD A ! Mayority approved regardiess
of credit history! Apply by phona for ONE HOUR EXPRESS
APPROVAL Loan Officers on duty? Call EQUESYSTEMS, 1-
B0 S54-B4T2

$500-5T5.000 LOANS AVAILABLE! Any Purposa. Mo Cal.
tataral. Free Application: MUP Industry, Box 531. Bronx, NY
10610531

HEALTH, VITAMINS

BUYING Tungsten Carbide, Tungsien, Molybdenum,
Silver Soiger, Siver Contacls, Gobd, Platinum. B00-321-
6914 Ohio 216-531-8333 collect.

GOLD, Sitver, Platnum, Mercury, Tantalum. Samples
Evafugled Free. Ore Assaying Service. Call Wholesale
Tarmingd Tall Free: 1-800-332-1010.

GOLD, sitver, lorkiift contacts, silver solder, gokd filked,
rofied gold plate, gold and silver coins. AL Aefiners, 652
Myrile 51, Elizabath, NJ 07202 201-353-5044,

PERFECT KNOWLED GE

HEALTH Guida' Vitamins - Harbs - Baauty - Diet using only
purest and flines! ingredients. Sabstaction Guaranieed.
$2.00 handling. FMH, 809-PM8 Ciearlake, Cocoa. FI. 32922

STILL SMOMINGT Our practical methods make quitting
ensy! Mew instruclional tape - only $6.00, ppd. Burbank
Publicatiorns, Box 1424, Brick, KJ 08723

STOP SMOKING—The counitry doctor's mathod. Send
§0 and SASE fo: Biop Smoking, Box 370, Richmond,
Ontario, Canada KOA 270,

CHOLESTEROL conscious, budget cooking recipes for
lurikiry; chicken. B4.95. AML Enterpriges, Box 647, Rloscoe, IL
81073

ETERNAL'S Craginal Moasures contain Total Knowledge.
Ennance Eingleinic dimensions, Gather unlimiled, recycled.
FREE eneigy from CREATOR'S Time Bank for homa,
faciory, pleasure. Eliminates desdly sxperimental ressarch,
poliution, friction, Taxes! Pesmianeni power plants have NOQ
maving parts! Transporaton YEHICLES use Monadic Grav-
Ity. 1000 yeas built-in durability, Small, crash-proof. famity-
moded, Mint-51ar Limiled Ta underover waber within bubfer
zone. Maximum speed 50000 MPH Relegaies death-
dealing wheels To Stone Age. SURVIVE due Seal Six and
EMJOY Thit riches of Heaven on Time Siation Earth! Mo mail.
Test lor guaklications in parson, ATA Base, 1500 Nadh
Tenas. Weslaco, Texas.

FINANCIAL

VISAMASTERCARD Aagardiass of Pasi Cradit Problems
Even Bankruplty. For AppBeation Write: Mationad Crodit,
D!, 6010, Ouwark. AL 36361-1105 of Call Toll-Free 24 hre.
BOO-B53-547T8,

BORARDW 3200, 530,000 FAST! EASY! QUALIFYING!
Consolidated Fmancial Services, PO Box G0E7-C{Z4),
Anaheim, CA B3806

EASY Monay, Loans, Grants, Credd Cangs, Government
Maney. 1-800-626-8902. California 1-B05-564-4180.

VISAlR MASTERCARD!® Fegardiess of Credil Expari-
ence! "Majority Approved!” Apply Toll-Fres, 24 Hours: 1-
BO0-Z2T-84T2, Exiension 18

DEBTS? BILLS? BAD CREDIT? No problem! Wa'll halp
now. Applecations accepled o $50,000 Mot 8 logn cofmpary.
Free appdcation cal [205) 675-1400 or wrile: TCGAC, depl.
PM, 400 Century Park South #117, Birmingham, Alabama
35226

ANABOLIC Growih Witaming §2. "B & B, Box M2,
Warren, Michigan 48050

PEORIASES SuHerers Discouraged 7 Wrike bor Free impor-
Lant infermation that ia helpang thousands. Pixacol, P.0. Bax
VIGTAT-FM, Carrollion, TX 75011

HERBS, Vitamins. Fres catalog. $1.00 shipping FRH, B09-
PiiE, Clearlake Road. Cocoa, FL 32922

WORK CLOTHING

OSHKOSH B'GOSH Chathing. Children & Adult Sizes
Catadog: $1.00 PAH. Depadt, Depl. PM-AR, Sullivan, IL 51951,

WORK CLOTHES SAVE 80% Shirls, Pants, Covirralls. Fres
Foldes. Write: Galco, 4004 Easl Tist Sireet Depl Phi-B,
Cleveland. Ohio 4105

TESTED PUREST Hoeme DestiBlers-Free Information-
Bestway, Bow 3164, kdatamoras, PA 18336

LOAMS for small businesses' Call Federad Loan

Information B00-824-5481 for detaiks)

CREMNT Problems T Do il yourssl! program ko rid your bad
credil: late paymends abc. Lange amount of inkarmatian.
Send 519085 to: Credit Ald Services Of America P.O. Box
10479, Claarwalar, FL 34617

EASY step by step manual for constructing a whoke howse
ACTIVATED CARBON watar purifier that is SELF CLEAN-
NG {rom your local plumbing supply house. Cosls less than
$200, SAVES YOU $800+ good bussness oppoftunity alse.
£1285 refundable to: Purewster, Elc, P.O. Box BO4B,
Paducah, KY 42001

UNSECURED loans, problems actepied Mabonwide,
2861 Indusiral #2895, Las Vegas, NV 83109

BOAROW 3500-540,000. Cvernighl.” On Sighature. Kesp
indefinidedy! Action, Box 5492-A, Damoaond Bar, CA B1T8E

FREE MOMEY! 300000000 Giveaway. Grants MNewer
Repay. Details 5100 [Refundable). Jakla, Box 3066-PRS3
Seminole, Florida 38642

BORROW 5100-5100,000! Fast. Confidential! Financial
1480-F Terrelimill, Suils 260, Marigtta. GA 30067

WINNING  Information 5200  MENS
ABSOCIATION, Foute 6, Forest Lake, MK 55025

ANYOMNE can discredit RADAR in court. $5.00 SASE. EPY
A P.O. Box 54521, Leningion, KY 40555-4521.

FREE Ramailers List Agenis Neaded. PS5, Box 28656, San
Antonio, Texas TE229

HUGE SAVINGS Elsminate Dealer Markups Fres Trial
Bateries Wholesale. Terms Arranged. Cail Toll Free 1-800-
3F1NE Or Wrile: Lioyds-PMC, Rockford, IL 81110

FREE HEARING AID CATALDG- Save '3 by mad! Writa:
“MoneySavers”. §530P44-8 Langdon, Sepulveda. California
91343,

END Telephone Feedback. Mational, P.O. Bowx 360030,
Brooklyn, MY 11236-0001

TOBALCO

MOWING TIRESOME?T Expand your rider or bulkd pull
unit, 2 types rotany gang mower plans, $5.00 each AGM, Box
235, Plainfield, IN 48168

RECIPES, COOKING, ETC.

FAMOUS CHINESE RECIPES Revealed 3 Dollars. A Lie,
F.O. Box 3826, Cherry Hill, M.J. 08034

EAT the healihy EURCPEAN way. Recipes §5.00 SASE.
EFE. P.O. Box 54521, Lexingion, KY 405554521

BCRUMPTIOUS! Grasham Cric ker Torbe, Extra recipe with
order. Send §3 10 Janel Windorski, BI1-F Single Ave.,
Wausau, Wi 54401

MAIL order - Pipe and chewing lobacces, roll your own
cigaretle tobacce and accessoras. Free Catalog. Wiie:
Rmgrmont Tobacco, P.O. Box 2707, Oweansboro, KY 42302-
2707 or call tedl Troe 1-BO0-451 G455

SCIENCE & CHEMISTRY

SCIENTIFIC Suppfies Catalogus - 185 Pages - Blalagy,
Chemistry, Physics, Labwane And More - 3300, Mational
Scantific Products, Inc. 216 Mountain Road, Seymour, GT
DeL83

PROFESSIONAL Mad Forwarding Since 1969, Promailers.
Drawar 2112, Asheville, NG 28802

SECURITY, Conhbdentiaby. Detads:  Consumer
Warehousa, 6333 Pacific #508, Stockton, GA 25207

REMAIL Forwarding & Secrel Address §1.00. Lonzell's.
Box 5668, San Francisco, #4101

CONFIDENTIAL Mad RecenvingForwardeng Mail Drop.
Box 808038, Orlando, FL 32860

BLANK PHOTO ID CARDS {laminated). 5 for §10.00. 5 free
Birth Cerificates. Make on any typewribar-everything fur-
nished. Good everywhers. Moneyback Guaranise, Cardinal
Publishing, 2071- B39 Emerson. Jacksonville, FL 32207,
Fush GO0 Call (24 Hrs) 1-904-306-1744

STRAIGHT RAZOR: 9'%° owerall, B closed, round or
straight pdged bladie with black or brown handle (specify].
Brand raw and Extremely Sharp! 50,95 each, two for $16.00.
Montersy Enterprises, P.O. Box 284, Ashburn, VA 23011,

DBEYING Jesus, Fear God, Be Righleous, Avosd Hell
Cassette gnd Tracts $3.00. Whitcomb, 1127 NE. Fifth St
Ocala, Fla 32670

"EXPERIMENTERS™ LABJRATORY CHEMICALS -
GLASSWARE, Calalogue $1.50. Established 1333
HAGEMNOW LABORATORIES, 1302 Washingion,
MANTOWOC, WISCONSIN 54220

BAHAMAN CRLNSE! 5-Diaysi'd Maghts. Hotel for e §55 651
{404 883-3872.

TELEPHONE & SERVICE

SUMMER Coolers, 5300 SASE wvarlety. JRS Entarprises,
1902 T 5t., &.E. Washington, D.C. 20020

CHILL dynamite red and green recipes, $1.00. KG
Enlerprived. Suite 223E, 1016 5. Gaylord, Denwer, CO0 B

WOW THATS (TALIAN! Eight Essy Recipes $4.00.
Carmatoen, Box £12, Chesterfiold, MO 83008

AUNT EDMAS SECRET Brown Cake recipe, plus § olhar
tamily favoriles. Send $6 1o: Casol, 5802 South Washingion,
Hinsdale, Minois G0S21.

MUFFING over 20 fabulous recipies. £3.00 SASE. P. Gipin,
P.O. Box 70538, Eugana, OR 7401

WINEMAKING, BEERMAKING, ETC.

FREE CATALOG Wmemaking, Besrmaking supplies.
Continental, Box 1227-A8, Duylona Beach, Fiorida 32015

BEERMAKERS OMLY! FREE CatslogMewsleter
Wiliam's, Box 2195-M8, San Leandro, CA §4577

WINEMAKERS—BEERMAKERS - Froe Calabog - Fast
Service - Large Selection: Kraus. Box 7850-L,

TELEPHONES Sales-Service (American Mada) Wile:
Telephones, Box BM. Simpson, PA 18807

INFORMATION On  anything. F Resseraat iy
Speciaksis, B0-15 Woodside, Woadskda, New York 11377

WINEBEER MAKING Catalog: BSJ Enerprises. 1845
South 18th, Springfald, |l 62703

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. BEMPLEN, BOX 11478R,
MINMEAPOLIS, MINMESOTA 55411

WINEMAKERS—Beanmakers Free Calalog. Low Prices.
Freg Recipea Cellas-M, Box 33525, Sealila, WA 98133

HERBS - Yohimbine, Pau D'Arco, and Others. Catalog
$1.00 (relundable). Jude Herbs Bax 583PM, Hunlingbon
Station, Mew York 11746

BEQINNERS ONLY! Maks beer, wine, soda, cheese, |-
quewrs - compilete detalls $200 refundable. Home Brew
International. Box 4547-Y, FL Lauderdale. FL 33338
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COMING NEXT MONTH

The Stuff
Dreams Are Made Of Never Go To Work Again
And you thought you couldn’t drive a nail. Set up your office empire in the convenience

Here’s a child’s bed made by stacking boxes.  of your own home. Here’s all the new, smart,
inexpensive hardware that makes it possible.

Happy Birthday,
Corvette! Sub-lime Journey
Thirty-five years of America’s dream Chilling saga of our first nuclear sub’s
machine. A star-spangled history plus a crossing underneath the polar ice cap. Plus
fabulous pull-out collector poster. the latest on our new nuke sub fleet.
Shave The Wave Stars & Stripes vs. Godzilla
Personal watercraft shootout shows you Ouwr radical sail-less catamaran takes on New
which are easy to ride and which require an Zealand's 90-ft.-long, 18-story-high, keel-
| Arnold Schwarzenegger to master less monster in the next America’s Cup race.
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WhenYour Car Is ACherry.

The outside 1s immaculate. But
what about under the hood?
Beneath all the chrome, whats the
condition of the engine?

If you truly appreciate fine
machinery, you protect it. With
Purolator Fileers,

Purolator invented the first ol
and air hilters. And you still can’t buy
berter engine protection for your car.

Use Purolator oil and air hikers
regularly. That way theres a good
chance your car will be as cherry
on the inside as it 1s on the outside.
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N . Kings & 100's: 16 mg “tar.’ 1.0 mg nicotine av By Pregnant Women May Resuli d
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