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Four-wheel drive, rear anti-lock brakes
and peace of mind come standard.

The new Electronic 4-Wheel Drive Ford road conditions and adjusts the amount of power
Aerostar with rear anti-lock brakes makes peace given to each set of wheels accordingly. The rear
of mind a new standard feature for you and your anti-lock brakes are designed to prevent rear
family. That’s because this Aerostar gives vou wheel lock-up and help you make straight stops.

improved traction and control in all kinds of Powerful 4.0L V-6. standard.

wealher. Advanced technology isn't all there is to the

Full-time traction and more Aerostar story. In addition to its standard 4.0L

controlled braking, V-6, the new 4WD Aerostar offers attractive styl-
Aerostar’s sophisticated 4-wheel drive is a ing, a comfortable interior and impressive capa-

full-time system which electronically senses bility. Put this all together and vou've got a

Buckle up=together we can save lives.




vehicle that gives vou not only peace of mind,
but pride of swnership, too.
Transferable 6/60 powertrain warranty.
Covers you and future owners on major power-
train: camponents for 6 years/60,000 miles. Ask
to see a copy of this limited warranty at your
Ford Dealer.
Restbuilt American cars and trucks.
The best-built American cars and trucks are
built by Ford. This is based on an average of

A sy l.-lr_.j: R |
I "--' .::ﬁ’

consumer-reported problems in a series of
surveys of all Ford and competitive '81-'89
models designed and built in North America.
At Ford, "Quality is Job 1!

New 4 WD
Ford Aerostar

T ] One
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Have you driven a Ford...lately? ( .
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“Run the river
wﬂ;hout taking a bath.

Whether you're up to your axles in water, mud and sSnow.
Or chasing that yellow line mile after quiet mile.

Your Safari AWR light truck radials will outrun the pack.
At a price that cleans up the competition.

A good deal on
a great tire.




The most formidable
fighting machines in
the waorld.

—PM lllustration by
Tom Freeman

MARCH 1990
VOLUME 167
NO. 3

87 SFECI,ALSECI'IDN High-Tech Outdoors 75

SCIENCETECHNOLOGY

Freewheeling The 1991 Chevy Caprice gives

birth to a new paolice cruiser.

Car Clinlc Questions and answers.

Detroit Spy Report Chevy's ultimate Corvette

is an experimental ZR-1 convertible.

61 The Big Three
We put Cadillac, Chrysler and Lincoln luxury cars
to the test on the streets of Manhattan.

69 True Grip
Here’s how new traction control systems
regulate wheelspin under all conditions.

102 Firsthand Drive Report: Nissan Pathfinder
A 4-door, smooth-riding sport/ute.

109 Saturday Mechanlc Replacing your clutch.

120 Motorcycles Honda's futuristic Pacific Coast is
almost a car with two wheels,

HOME/SHOP
Zl_ﬂliﬂnml_ﬂnmﬂmﬂmd_makﬂam
shingles add just the right finishing touch to

roafing projects.
75 Home And Shop Journal

44

Enhance your tool techniques with bench
grinder basics, and check out the latest in
outdoor power equipment.
80 Homeowners Clinic Questions and answers.
82 Appllance Clinlc Questions and answers.

13 Tech Update First photo of DNA base pairs, hnl:
new info on the Stealth Fighter, and more.

38 Sclence The new U.5.-5oviet race to the Moon.

49 Show Of Force Today's modern supercarrier
carries a big stick. EXTRA: Cutaway Poster|

12 Eyes On The Universe NASA launches 4 giant
telescopes to uncover the secrets of the cosmos.

116 Aviation Block out that cockpit noise.

BOATING/OUTDOORS

44 Boating Navigation made simple.

104 Firsthand Report: Yamaha WaveRunner Il
A new personal watercraft for family fun.

87 SPECIAL SECTION: High-Tech Outdoors

88 Serious Stuff For The Outdoor Life

90 High-Performance Clothing

94 New-Age Backpacks And Camping Gear

98 Breakthrough Snorkel And Scuba Gear

ELECTRONICS

32 Electronics Camcorders are even easier [o use,

106 Audio The Japanese top the charts in car tunes.

118 ography Better film, better photos.
ﬂlFﬁl‘l‘ﬂlH‘l‘!
4 Editor’'s Notes 10 Time Machine
& Hotlines 68 A %hl
8 Letters ncement

T5EN DIED-A56A) is published monthly by The

In-Canada, by Ol Send reburms to Crnadian Direct, Mailing
IuF., me.nm,cmmmtm All rights reserved. Prindesd

POPULAR MECHAMICS ® MARCH 1930

POPULAR MECHANICS | ﬁnmmmwuumam Hn‘j‘uﬂ: NY M08, U5 A, Subweription
$15.54 fior one year; £57.54 for two years, Cansde snd ofl otber courtries, add $16.00 for each year. Seond-chiss
hﬁ I.t-rl S Mercer

; Uniter] States and
New Yok, MY, ol acbdithonal ittt Autherted g
thmuw socored-matber ut U Post (Hfee sl Mexios
aclibress changes Lo Pojnidar Mecharaes, .0, Box TI70, Red Ouk, 1A M55,




EDITOR'S

NOTES

l N LIGHT OF the rapidly unf-:}]ding events in Panama, our cover story
could not have been more timely. It's ironic that, as tensions between the
United States and the Soviet Union legsen, there are still almost comieal
“heads of state” somewhere in the world declaring war on us. It reminds me
of the Peter Sellers movie, “The Mouse That Roared.” Unfortunately, there
18 no comedy involved when American lives are lost shutting down the
Gen. Noriegas of the
world. Let's all hope
that such incidents
become less and less
frequent. Unfortu-
nately, there's no
guarantee of that
happening, so it's
imperative that we
maintain a very
strong, very fit de-
fense posture into the
foreseeable future.
As you read this, there are five or six PM readers sitting down right now to
write me a letter protesting against the printing of our cover story, “Show
Of Force," and accusing me of being a warmonger. Nothing could be further
from the truth. Infact, | am a peacemonger. But I've never seen peace break
out by letting a small-time bully beat you up. And so, Adm. Edward Martin's
article is extremely apropos. Retired Adm. Edward Martin, USN, knows
what he's talking E{DO'LIL gnecentl}r retired as Deputy Chief of Naval ra-
tions (Air Warfare) and previously Commander of the U.S. Sixth Fleet,
Adm. Martin is one of the most gentlemanly persons I've ever met, Just
don't kick sand in his face. The U.S. Navy's newest supercarriers truly are
rulers of the sea. And Adm. Martin's piece certainly does them justice, as
does the beautiful John Batchelor wall poster also in thisissue. . . . Irecent-
Iy had the pleasure of presenting the Mechanic Of The Year Award, on be-
half of the Automotive Parts & Accessories Assn.,
to Bill Tabony of Gretna, Louisiana. Bill, who
works at the Sears auto store in Gretna, has been
an auto mechanic with Sears for 27 years and re-
ceived the award for scoring highest in the entire
U.S. among volume retailer mechanics who took
last year's certification tests administered by the
National Institute for Automotive Serviee Excel-
lence (ASE). More than 5000 other mechanics
competed for Bill's award so it's quite an accom-
plishment. On hand to help me with the presenta- F=5
o n Cheago s acing loged Maro Andret |
son Michael, an up-and-coming legend. Con-
tulations to Bill and all the other mechanics who Co™"ovting Editor Vila

elp keep our wheels rolling. . . . Speaking of awards, I call your attention
to our new awards program, The POPULAR MECHANICS Design & Engi-
neering Awards (page 68). We'll be recognizing excellence in the many edi-
torial areas that we—and you—are involved with. Check the announcement
to see how you can icipate. . . . Longtime Contributing Editor Bob Vila
hosted public television's popular show, “This Old House" for 10 years. Now

Bob is moving on to a new show, “Home g

Again With Bob Vila.” The show will fea-
Oldham

Michaei, me, Bill and Marlo.

ture affordable repairs, renovations and
how-tos that almost anyone can do. Watch
for Bob's new show this spring in your area.
Till next time.

Norman Becker, Rosario
Steve Toth, Bob Vila,
contributing editors

Frank Vizard, gnrw

Boating/Outdoors
Joe Skorupa, editor

Aatomotive
 Tony Swan, editor
Jim Dunne, Detroit editor
Mike Allen, assistant editor
Michael Lamm, Rich Taylor,
contributing editors

%

Friink,
Ni ins, art assistant
Rnhmm production editor

g VO e e lgbesroae st ey :
Barbara A. Novak, asat, to the editor

Editorial Offices
224 West 57th St., New York, NY 10019
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FAEE MADAR REMORT
Teaffic Radar: How If works, and sy i
015 wrong readings. For your froda copy,
call us 1ol-free a1 1-B00-54.3- 1608

Radar Warning Breakthrough

Digital Signal Processing (DSP) allows new ESCORT to warn
you of traffic radar much sooner than previously possible

whaﬂ we introduced the orginal ESCORT
in 1978, its superheterodyne technology
provided an incredible increase in warning
distance. One magazine said wa “struck panic
into the whole radar detector industry.”

Qur new ESCORT will have the same effect.

History reposts itself

Since 1978, we've continued to advance
the science of radar warning, and our orginal
ESCORT and PASSPORT have won test after
test. But we've never stopped working to
devalop another breakthrough to redefing
radar detection again. And now we've done it.

Incredible new technology

Our all-new ESCORT provides an incred-
ible increase in detection distance. And it's
only & fraction of the size of the original
ESCORT. The key is Digital Signal Processing
{DSP), an incredible computer technalogy.

DSP is used by NASA to create detailed
space photos from blurry images. IU's used to
deliver sharp images of intermal tissue from
medical scanners, it's used by military radar
to distinguish enemy from friendly aircraft,

And now were using DSP to find radar
signals too weak to be detected by conven-
tional technologies.

The heart of ESCORT's DSP
circwdiry is & cusiom vevsion
of the Modowols DSP 55000
This 20 MMz 24 bif paraliel
HOMOS processor is capabie
of 10,25 miflion instructions
par second, and is also used
in Steve Jobs’ new E10,000
NeXT computer

ESCORTY 20 WMz
© i 1980

How it works
The new ESCORT's DSP circuitry samples
incoming radar signats 50,000 times a second,
slicing them into discrate bits of information.
This information is digitized and continwously
analyzed by an incredibly fast signal recogni-
tion computer. The end result is remarkable,

New Anti-theft System

Escort comes with a tiny “Digital Kay™ to put on
your keyning, When you first recene your Escort,
and then about every two months, you'll use your
Digital Key 10 “wnlock™ your Escort.

For som@ong who dossn't have the proper
Digital Key,. your Escart ssmply won't work.

Breakthrough

ESCORT's advanced signal processing
provides an incredibie increase in sensitivity
on both bands. Quite simply, this means that
the new ESCORT picks up radar signals fur-
ther away than was ever before possible, even
distant instant-on radar signals. And its
advanced City/Highway circuitry lets you opti-
mize ESCORT's warning system for either
driving environment.

¢ Ihe new Escort packs

ultimate sensitivity into a
small package.

Nothing else even comes
close, and no wonder...

No analog device can bope
to match this performance.”’

BAnW RBounded December 1985

Intultlve warning system

ESCORT's warning system keeps you fully
informed. Upon radar contact, ESCORT's alert
lamp glows and its variable-pulse audio begins
a slow warning, Simultaneously a bar graph of
Hewlett Packard LEDs shows radar proximity.

As you get closer, the audio pulse quickens
and the bar graph lengthens, You'll understand
ESCORT the first time you use it

No compromise deslgn

We've spared no expense in making
ESCORT the best equipped radar detector
ever. A photocel! adjusts the visual display Tor
the light level in your car (there's also a Dark
mode for more discreet operation).

ESCORT's adjustable volume and Mute
switch let you adjust the audio level, and we've
added a new “AutoMute” that automatically
furns the volume down after the initial aler.

So while your Escor is valuable 10 you, it's of
bitthe value 1o @ thief,

Cur new Digital Wy
security Systam will
halp keep g
WO e
ESCOM yours.

AL SUFE Eutdwdy of Digital A8

ESCORT's aluminum housing, finished in
non-glare black, provides ruggedness that will
last for years and years, uniike plastic hous-
ings. And ESCORT comes complete, perlod.

The riwy ESCORT is only 78" high and 3 1/47 wide

All accossories included

Far installation, ESCORT comes with both
visor clip and windshield mount. For power
connection, we supply both a colled and a
straight cord to plug into your car's lighter.
There's also a cord for permanent winng into
your car's electrical system, if you prefer.

We even include a leather camying case,
which fitz easily in a coat pocket or briefcase,
50 you'll always have ESCORT with you.

Test-drive EECORT ot no risk

For more information, or to place an order,
just call us toll-free. We only sell direct from
our factory to you, and we guarantee your
satisfaction.

After you recelve ESCORT, If you're not
completely satisfied within 30 days, just retum
it. We'll refund ail your money and your rétumn
shipping costs. There are no hidden charges.

With the new ESCORT, we've revolutionized
radar detection again. But don't take our word
for it. Order today and see for yourself.

Toll Free 1-800-543-1608

Call 24 hours, T days & weak

= = w

RADAR WARNIWG RECEIVER

$295 i residents add $17.70 sales tax
Price slightly higher in Cansda

Cincinnati Microwave
¥ Department 606830
One Microwave Plaza

Cincinnatl, Ohio 45249 © 1990 CMI
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Aerovantage.
Because aero
cars need _

aerodynamic
wipers.

Vented bridee-
lets arr o
through

Fityromestc
antd imporet cars

Slencer BUshinjiE =
prividi quicter
pperation The wind can play
havoc with windshield
wipers on today’s cars.
Lifting them ofi the glass.
Anco Aerovantage has
been aerodynamically
designed to fight wind
lift. Giving you the
acdvantage of a quieter,
cleaner wiping blade.
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PM HOTLINES

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

HOTLINE PHONE NUMBERS

Specal islephone rumben feie at Popuis Mechans alioew you o call our editons directly and ey, They're acinated
once 3 week, on Wednesdaa, from 3 o5 PM EST. All the editonal staff hotline phane numbers. 2 lsied hee

HOME & SHOPM

Stwven Willion, c007 [Inalding, home remoceling) 17] 245-7538

Tom Klenck [shap desgn, tooh| 212} 265-T570

Ry Bevandiahin [fumalre making and design| {212| 265-7572

ELECTRON

Frank Vizard, sditor (212) 2657581

BOATING'OUTDOORS

Jow Tkorups, st [212) 265-T5%

AUTOMOTIVE

Tony Swan, editor [new cars, rrwm:J [2137] 2865-T526

Mlew Adben (rechoical and design, care and mainbenance| [213) 2657536

SCIENCETECHNOLOGY

Abe Dane, =i [212) 285-T740

GENERAL

Jow Oidham, edtor-in-chief (212) 265-7503

Bl Harttord, manageg editon [212) 265-7518

READER SERVICE BUREALU

W have 8 Reader informaton Buresu thal i atanal five days a week during reguiar business hours. Dur
Reader Sensof Buresu number 18 [217] &4%-3127 Please call our Readed Service Bureau, nov owr egiiorx, for
inficermation on back miues. repings of anicles, sublonption inguiries. phans alfers and 50 on. B will Sve us M Lime,

ELECTRONIC MAIL

Yiouu can call the PMW computer ary day bepaeen & PA and B AM |onky] EST. The number i [212) 582-836%, Oree
‘e on line, you can leave for specific edions, of direct inguines and comments (0 3 specific depanment
e depariment bulletn boand also alfoas you o share your thoughis mmmmmmh
M Lgers wall get an identifcaton number and password thad aliow TRETTT [07aC0ess e sysiem. SUW L Your
communications sofhware 1o B bits, no parity and one Siop big [B-N-1), ang sef the baud a5 300 of 1. 200. If you're askeng
a specific question. alltry a week Defore calling back fof our amiwer,

FAX MACHINE

You an fax written mail o us il you have accesws 10 3 fax machine. Owr fas number & (212 585-5562 and is
available 24 howrs 2 day

New York
24 WT 6Tth 8t., New York, NY 10019

John iarn, New York M
L
Edward W. Baker - (212) 649-3141
ﬁmnrhy!rm - (212) m&z
Nungiata - (212) 649-3143

Alan R. Perry,
F. Lee Bishop - (312) 984-51
Daniel F. Kellner - (312) 984-5186

. Detrodt
2301 West BI%B&I'FH Rd., , M 48084
Laurence E. Lantzy - (313) 649-2981
Donald C. Schulz - (313) 649-2081

Los
3000 Ocean mBIvI:L
Austin C, Sass, West Coast
Alfred R. duPont - (213)

Bartiara Joncs. Manager . G12) 6403139
Ml-"-m
Sophie Gronowicz - (212) 167

Production Manadger
Carole L., Hartman

Advertising Production
Patricia A. Tanner - (212) 649-3164
Reader Service Departrment
Norah L &M.Hﬂgﬂ-mmlmwﬂ

Y-

g D Tl G
K. Robert Brink, Exer. Viee President
Richard E. Doama,
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The Fine Art of Nature

« 23K gold border
= Actual size: 94"

breathtaking collector "
necked Pheasant,” Absolute in its :‘I:E-

94" will be embellished with 23K
gold, hand-numbered on its reverse, and
accompanied by a same-numbered Cer-

ﬁﬂmufhgﬁmm to its

place within the edition limited to a total
of 14 firing days.

As an owner of “Ring-necked Pheas-
ant," you will have the tu-nnuli:
obligation—to acquire issue in
collection, as presented

is absol
ton 100% Buy-Back Guar-
antee assures that you may return
plme\ﬂﬂ:hmda;mnfrudptfnraﬂ
refund.

“Ring-necked Pheasant"

aesthetic appeal, and , this
dynamic issue could join the
company of bird-subject which
have appreciated in mmu;hm
3900% after the closing of editions.

mckadr%hg;sam"isantgdpmmm
g.:fﬁnns uﬁ] be processed mmﬁf
receipt.

©1989 HC
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‘_ LETTERS

Good Cue For PM Project

OUR pool table proj-
ect in the December "89
issue (“Rack "Em Up,"” page
74) is a terrific design. 1
would offer a small sugges-
tion for the construction,
however. I've put together a
table or two and have found
that to seal and smooth the
| joints between the slates,
beeswax works really well. 1
use a small butane torch and
a cake or two of beeswax and
| melt it into the cracks. You
can use a hair dryer to ensure
agood flow. Then use a razor-
| blade seraper to get a smooth
surface between the slates.
This way you won't have to
mix plaster of Paris, which
will shrink after it dries so
you'll have to do it again.
By using beeswax, you will
also avoid the sanding that is
necessary with plaster of
Paris.
NICK L. NAPIER
BEDFORD, IN

Full Speed
Ahead
Racing 1990 “"Ameriea At
Speed” in the January issue
(page 81) is a super feature!
Certainly one that should be
| repeated annually (at least
| the schedules for CART and
NASCAR races). Thanks for
the special section.
DAN AMEY
HOCKESSIN, DE

Your article “Top Fuel Tech-
nology” (page 98) in the Rae-
ing 1990 special section of-
fered an interesting insight
into the technology behind
big-bucks racing for all of us
“recliner racers.” However,
you miss one sign of the times
as you spirit us into the '90s.
You repeatedly refer to the
crew chief as a “he.” In your
photo, the top fueler is driv-
en by Dick Lahaie and the
crew chiefis Kim Lahaie...as
in daughter Kim Lahaie.

As bad as we hate to admit
it, it's not a man’s world, so
ecome on, give the women a
break when you can. It only
stings a little.

GARRY C. GARNER
CORPUSCRISTI, TX

Your article on “Top Fuel
Technology” was well writ-
ten and informative, but in
the photo on page 88, you
ghowed a screw-type super-
charger and called it a
Rootes-type. Also, top fuel-
ers use 2.90:1 rear-axle
gears, not 2.70:1 as you had
stated.
CLIFF MORGAN
FHOENIX, AZ

You're right, ClLiff. The
screw-type blower shown
uses vanes with a tighter
pitch than the Rootes unit. As
for the gears, the NHRA re-

cently restricted the rear-axle
gear ratio ta 3.20:1, as we

said, to keep speeds below 300
mph.

Double Trouble?

The article on oil tankers in
your Nov. '89 edition
(“Ameriea's 0il Tanker
Mess,” page 51} gives a num-
ber of views about the merits
of building tankers with dou-
ble bottoms or double hulls.
However, you did not quote
the American Petroleum In-
stitute on this controversial
subject. APT's Task Force on
0il Spills, composed of senior
executives of major U.S. pe-
troleum companies, has con-
cloded that: “Double bottoms
may prevent minor pollution
in vessel groundings, but
probably increase the risk of
major pollution in large ves-
sel incidents, When the dou-
ble bottom of a tanker is
pierced, the vessel will sink
deeper into the water be-
cause of flooding of the emp-
ty double bottom hulls.”
V. HEENNETH LEONARD
TRANSPORTATION DIRECTOR
AMERICAN FPETROLEUM
INSTITUTE
WASHINGTON D.C.

Golden Oldies
I see that I'm not the only PM
reader who holds onto vin-
tage isgues. In your "Let-
ters' column in December
(page B), you showed the
Sidewalk Classic built by Mi-
chael Irene Sr., who looked
back and found the project in
the Nov. '63 issue. Well, soon
after, in the August '65 PM
(page 118), you featured an
old-time steam engine, with
the complete plans shown in
the magazine. This was my
choice to build for my grand-
children and I completed the
project last summer. I fol-
lowed the plans, but changed
the eolars, since here in the
West we tend to favor Union
Pacific yellow.
RAY BARKLEY
KAYSVILLE, UT

Readers who may not have
held onto the train project is-
sue (or weren't born yet), can
geta photocopy of the story for
$£5 from PoPULAR MECHAN-
1cs, P.0O.Box 1014, Radio
City Station, New York, NY
10101. ™

Car batteries are power for PM train project built by Ray Baridey.

POPULAR MECHANICS ® MARCH 1990
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TIME MACHINE

75 YEARS AGO: MARCH 1915

Deep Threat

Merely a curiosity a few
years earlier, submarines
took a more lethal shape in
wartime. In one stunning
hour, a lone German sub de-
stroyed three British ar-
mored cruisers, sending the
world's navies scrambling for
new tacties. Behind the up-
heaval were subs with the
range and seaworthiness to
hunt far out to sea alone.
Some predicted the end of
military surface ships, but al-
ready the desperation of war
was hatehing ways to
counter the new scourge,

EARS AGO: MARCH 1940

Early le

Before wind tunnels, form
sometimes had a hard time
following function, and aero-
dynamies was more or less a
hit-or-miss proposition.
Some rudimentary prinei-

ples were beginning to
emerge, however, The addi-
tion of a teardrop-shaped
ghell, for example, was found
to raise the top speed of the
car below from 50 mph to 80
mph, without other changes.

Day Of The

As LI’ in answer to the cover
story of 25 years before, the
article leading off our March
1940 issue began: “Days of
easy hunting are over for the
submarine.” What followed
was an in-depth treatment of
the convoy system for pro-
tecting shipping, and of the
destroyers that enacted it.
With their shallow draft and
their high top speed, de-
stroyers could dodge torpe-
does, and then hunt down
submarines with depth

charges,

25 YEARS AGO: MARCH 1965

Preview Of

The Moon

A 38-ft. concrete replica of
Earth's only natural satellite
drew crowds to the new Grif-
fith Observatory in Los An-
geles. Simulating the view
from a future spacecraft, the
display was based on photos
taken from the 100-in. tele-
scope at Mount Wilson. A
sculptor, astronomer and ar-
chitect collaborated on the
project, which incorporated
some 650 known features of
the lunar surface. Visitors
looked down on the complet-
ed model from a windowed

| gallery, while a light on a cir-
cular track above mimicked
gradations of the lunar day.

| Dwners’ Reports: DODGE, OLDSMORILE
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Water Rocket
With spring around the cor-
ner, we offered up a project

to make the days go qu.u:l:er :

and brighten summer's

promise. Our tiny 3-point hy- |
droplane boasted the same |

setup as the machines that
held all the major water
speed records, but it
could be built in the cor-

ner of a garage for $25.
Weighing T4 pounds, it

fit easily into a station wag- |

on. And a 14-hp outboard

was all that was needed to |

propel the diminutive water
skimmer at 33 mph.

| The Peaceful Atom
Radiation's mysterious pow-
| er to transform materials
was the subject of an enthusi-
| asticcompendium titled “The
Wonderful World Of Trradi-
ated Miracles.” Heat-shrink

7

plasties and wood composites
were among the wonders ra-
diation could produce. The
portable food irradiator
below is still a contro-
versial part of radiation’s
promise,
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Interplak cleans circles around
your ordinary toothbrush.

The Interplak® Home Plaque
Removal Instrument is one of the
most important advances in home
dental care since the invention of
the toothbrush.

It doesn't look like an ordi-
nary toothbrush. And it doesn't
work like one.

After using the Interplak
instrument just once, you'll be
able to feel the difference imme-
diately. Your mouth will seem
fresher. Cleaner.

It cleans teeth nearly
plaque-free.

Clinical studies show that man-
ual brushing removes only some of the
plaque that builds up daily on your teeth.

But those same studies show that
the Interplak instrument cleans teeth
nearly plaque-free and reduces gingivitis
to improve the health of your gums. And
the more plague you remove, the more
you reduce the risk of early gum disease
and tooth decay.

Nothing fights
plaque better.

Unlike manual and electric tooth-
brushes that only clean back and forth,
or up and
down, our ten
tufts of bristles
\ rotate 4200
-l':rr;phﬁ:k,lh.rbun Qﬂw,ﬁmm times a minute.
their direction 46 times a second to
literally scour off plaque and stimulate
your gums. When the tufts reverse
direction, the bristles extend fully
to clean deep between teeth and
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under your gumline. And because
the bristles are four times softer
than the softest toothbrush, they're
no more abrasive than manual
brushing with toothpaste.
Ask your dentist
about the benefits.
Dental professionals across
the country have enthusiastically
endorsed the Interplak instrument
and they've recommended it to
their patients. It's even accepted by
the American Dental Association.
It’s easy to use, cordless,
and it recharges itself every time
vou place it in its stand. Plus you
can buy color-coded, interchangeable brush
heads for the whole family. 3
Ask vour own dentist '
about the benefits. Or for more |
information and a retailer near
you, call toll-free 1-800- =
334-4031, The Interplak Home * !
Plaque Removal Instrument
from Bausch & Lomb.
A new way of brushing
your teeth, with extraordinary
results. i

byl ™ in the: reyioirrd rasiemark of e fmnch & Lomb Ord Care Dvenion e
T P Rk i Lt Ol Caor D, b



WE MAKE EARNING MONEY FOR COLLEGE
AN EDUCATION IN ITSELF.

How does earning over $18,000 for college sound! That's what you can get if you qualify for
the Montgomery Gl Bill and add that to your pay during a standard enlistment in the Army Reserve.

You can get help in paying off some or all of a qualified student loan, too, through the Student
Loan Repayment Program. And, while you're getting help with college costs, you'll get a chance to
train in a useful skill.

You serve part-time, usually one weekend a month, plus two weeks a year. So you can continue
your education and pick up some valuable lessons from us. The kind of education that comes from
EXPETienCE.

Think about it.

Then think about us.

See your Army Reserve recruiter today. Or call 1-800-USA-ARMY.

BE ALLYOU CAN BE”

ARMY
RESERVE
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ALBUQUERQUE, NM—
Forthe first time ever, scien-
tists have produced photo-
graphs of the individual
chemieal base pairs making
up the rungs of the helical
DNA ladder. These rungs
contain the penetic instrue-
tions for every detail ol every
living thing on Earth.
Produced with a Scanning
Tunneling Microscope
(STM), the photographs
bring seientists one step clos-
er to a more efficient tech-
nigue for determining the
order of DN A base pairs. By
gpeeding the ongoing effort
to catalogue the entire hu-
man genetic code, sucha
technique will help explain
causes of cancer and other
genetically related diseases.
Invented in 1982, STM
works by passing a current
from an ultrafine probe to the

surface of the material being
photographed. The size of
the current depends upon the
distance between the probe's
tip and the speeimen. The
probe moves back and forth
to keep this current at a con-
stant level, and this move-
ment is what provides details
of the surfuce structure.

Until now, STM has been
used mainly by physicists
and electrical engineers to
study surfaces of semicon-
ductor crystals and other
nonbiological materials, But
the new DNA photos, pro-
duced by chemists at the
University of New Mexico,
ghow that STM can be a pow-
erful tool for the study of
proteins and other complex
biomolecules.

Ecling: Al Dane
Commibutors: Mike Fillar, David W
Freeman, John Bhea Paul L Buber

TECH UPDAI

News Of Tomorrow’s Technology Today

Scanning Tunneling Microscope Reveals Code Of Life

Glowing orange areas in scanning tunneling micrograph reveal the
placement of base pairs in DMNA. Never before have these basic
constituents of the genetlc code been seen.

Highlights This Month

M Stealth News—Latest photos and
Pentagon reports of new F-117A role.

B Future Thrills—New amusement park
concepts foreshadow a hair-raising tomorrow.
B Army Firepower—A new crop of high-
tech assault rifles takes on the venerable M-16.
B Aviation First—Persistence pays off for
student builders of human-powered helicopter.
B Lifesavers In Space—NASA seeks Space
Station escape pods to avoid disaster in orbit.
M High-Tech Juice Drive—\World's first 5-
speed automatic transmission debuts in Japan.
B Hypersonic Dogfighters—Future Air
Force missiles will use ultrafast air-breathing
propulsion and bank-to-turn steering.
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Stealth Comes
into Focus

TONAPAH, NV—As we go
to press, the first trickle of
what is expected to become a
torrent of new information
on the F-117A Stealth Fight-
eris just becoming available,

Civilians staking out Nellis
Air Force Base here continue
to take better and better
photos as daytime training
flights become more com-

ried out a successful surgical
strike against Gen. Manuel
Noriega's forces in Panama,
The miszion suggests that
the craft may be intended for

sioned for the F-11TA earlier.

The new photos reveal a
number of details including
an arresting hook, and what
may be retractable radio

F-117A Stealth

Fighter, shown
here over Nevada
‘with T-38 chase

plane, may actually
be Intended for

bombing missions,
rather than air-to-
air combsat.

operations bringing the
plane more and more into the
public view, the Pentagon is
expected to release more
detailed information soon.

amusement park industry
gathered here at its annual
convention late last year to
view the thrills of tomorrow.
One of the more radical con-
cepts was a giant marble
chute, with riders carried in-
side the marbles. A free-
wheeling inner sphere keeps
riders upright. Closer to re-
ality, the Waikiki Wave hasa
free-pivoting, 48-person
gondola suspended on rotat-
ing arms mounted on 50-ft,
towers. Spun by two inde-
pendent motors, the arms
cause the gondola to undu-
late wildly and unpredict-
ably. Dramamine, anyone?

mon. And the Pentagon has | attack duty, rather than the | antennas on the plane's un- | Watch this space for word of
stated that the plane has car- | air-to-air combat role envi- | derbelly. With broader | further developments.
21st Century

Fun

ATLANTA, GA—The

P ILLLISTRATICNN B DEAN ELLIS

Looking like some sinister cutgrowth of an astronaut training program, the Wallkdiki Wave will shake,
rattie and thrill future amusement park visitors, If developer Vekoma international has s way.

FORT BENNING, GA—
The Army has embarked ona
T-month testing program to
see whether improved tech-
nology can produce a rifle
twice as effective as the cur-
rent M-16A2. PM was on
hand for the first day of tests
at the specially refitted

Army Rifle Trials Begin

In keeping with this idea, The four rifles, produced

test subjects exercise vigor- | by Steyr Mannlicher, AAI,

Bruckner Range here. With | ously before firing, and wear | Colt Industries and Heckler

$2.7 million worth of new | astrap-on heart monitor that | and Koch, incorporate ad-

computerized moving tar- | reports back to scorekeeping | vances in ergonomics, pro-
gets spread over rugped ter- | computers. If targets are not

rain at ranges between 25
and 600 meters, the Bruek-

ner range is designed to du- | over loudspeakers above the | proves twice as effective as
plicate a real battlefield as | firer, inan effort to keep him | the baseline M-16, it may be
closely as possible. as jumpy as possible.

|-

teyr ACR prototype [above| fires flechettes in 3-round salvos. Sensors
in arches next to pop-up target [right | trace paths of bullets that miss.

hit within a few seconds, the
sound of return fire blasts

fielded as early as 1985,

jectile design and firing
mechanisms, If, at the end of
six months, any of the guns

BENPHOT PHOTO

Pt PHOTOS BY ABE DANE
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The AllNewCubCadet.
Now TheresEveryReasonOn EarthToOwnOne.
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Innovation. It's what makes us
what we are. Introducing the
advanced new garden tractor of
the "90’s.

Just look at the remarkable fea-
tures it offers you.

Tilt steering and a single-lever
adjustable, cushioned seat provide
comfort and convenience. A power-
ful, automotive battery improves
starting and offers longer life. A
large, 5 gallon capacity, saddle-style
fuel tank keeps you cutting longer.
Streamline hood and side panels
are molded from dent-resistant,
rustproof materials, for lasting
beauty. Dual halogen headlamps
increase visibility for dusk and
night time operation.

And the extraordinary backlit
dash panel has indicators that con-
tinuously monitor every vital
operating condition.

oughness. |t's our hallmark—the
heart of every Cub Cadet garden
tractor.

Model 1862 starts with an 18 H.P.
twin-cylinder Kohler engine. Trans-
fer that power through the perfectly
balanced drive shaft, into the
hydrostatic transmission. Handle
rough terrain with a cast iron front
axle that offers improved stability
and a 30% tighter turning radius.

Mount it all on a full-length,
welded, twin-channel steel frame.

There's no doubt about it. It'sa
Cub Cadet.

e W R
! . .u.} 4

Exhilaration. It's like a Sunday
drive with the top down.
Experience the smoothness of
the powerful twin engine. Touch
the control of the hydraulic deck
lift. Turn the wheel, and sense the
fingertip power steering. Adjust the
seat and tilt the wheel until you're
perfectly comfortable, Flip on the

Cb Cadel

Power Equipment

FO. Box 360530
Cleveland, Ohio 44136

headlamps, and take your new
model 1862 Garden Tractor for a
spin. It's a kick! It's truly a tractor for
all reasons.
Common Sense. Whenit'sa Cub
Cadet, it's backed by our network of
over 1600 independent dealers. Our
factory trained dealers sell, service,
and stand behind every Cub Cadet
tractor. And we stand behind them,
with a 2-year limited residential and
l-year limited commercial warranty.

Innovative engineering, state-
of-the-art technology and the quiet
assurance of a dedicated Cub Cadet
dealer.

It all adds up to make Cub Cadet
garden tractors the sure bet.

Tough Tractors, ForYour Little Corner Of The World.
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Unoificial first Might of Da Vinc i was carried out in Cal Poly
gymnasium. They flew agaln one month later before National
Aeronautic Assn. witnesses to make the achlevement officlal.

s 1 ECH (DA E o—

Man-Powered Helo Airborne

SAN LUIS OBISPO, CA—
After eight years of work,
students at Cal Poly have
achieved the fine balance of
light weight, strength and
aerodynamie efficiency need-
ed to get a human-powered
helicopter off the ground.
Now officially recognized by
the National Aeronautic
Assn., the flight lasted 6.8
seconds and took the spindly
eraft 7 in. into the air.
Named Da Vinei I, the
copter is similar to ones used

in previous attempts by Cal
Poly (See “Tech Update,”
page 15, May "88). A 100-ft.
rotor is pulled around by pro-
pellers at each end. Pedaling
spins the propellers by un-
winding Kevlar thread from
their shafts. The latest Da
Vinei includes guy wires to
limit rotor flexing.

Although still far short of
the requirements, the Cal
Poly group hopes eventually
to claim the $25,000 Igor 1.
Sikorsky prize,

Sound Analyzer
Decodes Knee

Damage

involves a specially designed
chair with a tension bar that
precisely controls the speed
and range of knee move-
ment. Sounds picked up by a

SAN ANTONIO, TX—
Previously nothing
more than a souree of
anxiety, the creaks and
clicks of a bum knee may
now be put to use in di-
agnosing the problem.
With a computerized

of his own design, Uni- |
versity of Texas rheu-
matologist 1. Jon Russel
has begun to decode the
language behind these
unnerving sounds,

His technique, called
acoustic arthrography,

joint-recording system SS9

Dr. Russel records knee sounds (left). produc-
ing graphic. Hilly terrain indicates osteoar-
thritic knee, Healthy knees are smoother.

sensitive microphone held
near the knee are fed to a re-
cording device and a small
IBM eomputer. The comput-
er produces a graphie read-

out of the knee's acoustic
signature and compares it
with a database of signatures
linked to specific problems.

The technique will not re-
place conventional or-
thopedic procedures
such as arthrosecopy and
surgery. Instead, acous-
tic arthrography is most
likely to be used in
sereening candidates for
these more invasive
treatments to deter-
mine whether and how
they should be used. Fu-
ture modifieations to the
equipment should allow
acoustic arthrography
to be used on elbows,
shoulders and hips, as
well as knees.

moored at the Station, and

Escape Pods For Space Station

could evacuate Space Station at
Freedom in the event of an | would have the ability to get

astronauts to a medieal facili-

NEW YORK, NY—Consis- | following the Challenger | emergency. 2
tent with the renewed imper- | disaster, NABA is soliciting The request for proposals | ty on Earth within 24 hours
ative for fail-safe design | proposals for vehicles that | calls for a craft that would be | of a decision to launch. It

wotild also have to have alife-

PAA ILLLSTRATION BY ED WALIGLIESKY

ESCAPE ROUTES
FROM SPACE
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span of 30 years and require
minimal maintenance. Be-
cause of stringent reliability
requirements, the designs
under consideration are
based primarily on already
proven technologies.
Situations where the vehi-
cle might be called on include
grounding of the Space Shut-
tle, which would leave Free-
dom without supplies, a
catastrophic failure of Space
Station systems, or a sick or
injured crew member,

Crew- vehide would
be carried to Station by
expendable boaster or Shuttle.
Designs Include winged gliders
and ballistic capsules.
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Better car care is easy,
once you know where to start.

o — 7 " b
IMNArt Lar .

Sale ends March 10

COPPER PLUS SPARK PLUGS

Standard or resistor-type plugs for
many LS cars and light trucks.

Sold in 4-, 6, and 8-packs only.
SALE

88




For a great start for your

for your used one,

contico “worksox” SALE
TRUCK TOOL BOX 74’9 7

For full- or mid-size rrucks. Duralils
polyethylene construction. Yo' rust,
dent, chip, peel or crack.

RubberQueen TRUCK BED MATS
Customefit rubber bed mars o fi
many short- and long-bed rucks.

:\-!‘h’ May Yary. SALE

3900 |

'R

OTECTOR..SALE 16.00

. ]

e g % S : ;
o T R o 'o = TRUCK TONNEAU COVER

’ " . Vinyl truck bed cover protects cargo and enhances
o R ippearance. Veloro closure. Sizes to fit most popular

. % . .- shiore- or lone-bed mrucks.

4 EVERYDAY i
d £
SALE LW 97 =
97 PRICE

R T 21 " |

GAS MAGNUM™
SHOCK ABSORBER

For light-duty trucks

- Prsrilin aives i R
Fopuliar sizes 10T many pick-
§ LI, VIS, and BV Carry out
3 & |.I|-1 illarion available in stores E
tl . WIthH seTvice.
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new truck or a fresh start
stop at Kmart.

‘ Rubber Queen
BUG AND STONE SALE

| | DEFLECTOR 1897

Smoke, red, blue, or clear bug de-
flector for many pickups and vans,
With brackets. M. may vary.

HALOGEN
TRUCK LIGHTS 7
Rectangulsr amber or clear lights

with wiring and switch.

YOUR CHOICE

e

Rubber ueen KENCOD
o) CUT-TO-FIT SALE

DURANGO

TRUCK TIRE

| SIIE Ly
most pickups and vans, Seyle ane PRICES
mir. may vary. ) : I T 997
P05/ THI54 5157
i L 597
LTI/ TR T4.97
7 SURIELT T6.97
STSRIGSLT | 7997
R 95.97

|-
RUNNING BOARDS 6497 [k EVEROAT
d

J 687 exiruded running boards for

A0

i DLURANAD
A o ASSTER

06* RUNNING BOARDS.. 8497 ~— : |




SONY.

ES-R11 AM/FM AUTO REVERSE CASSETTE
PLL quarts tuner, seek function, preset runing (12 FM
and & AM), and G-watt Gutput.

SALE

13900

SPARKOMATIC
0440 THREE-WAY
SPEAKERS
120warr peak power,
/4" woaler,
surface mount.

SALE

6400

SPARKOMATIC
ROAD ALERT 50
SECURITY SYSTEM
ldeal for

Activared by

SR38 AM/FM CASSETTE WITH EQUALIZER
Deluxe stereo with night illuminations, S-band
equalizer, and 4-way fader

SALE

69%

whi [ l v
WHISTLER WH-425
RADAR DETECTOR

Low-level signal monitoring

alert-to-pulse signals. Power on
LED. Citv mode LED. X and
K band monimoring. 6
LED armay.

SEgMEent

SALE

9700 Nor available in CT, VA.

ar, van, RV or hotel

cnange 1n

oMM PTesSUn

SALE

! 4997

K mart Car Care Sale begins February 25 and ends
March 10 at most K mart stores across the U.S.A.



ELECTROMNIC
INSTRUMENT CLUSTER

ELECTROMICALLY
SHIFTED 2-SPEED
TRANSMISSION 4

—— e I ED L=

MICKEL-IROMN
BATTERY TRAY

PR ILLUSTRATION 8Y ADCH PH E. BROTMAN

DRIVE MOTOR

TEANECK, NJ—As a proof
of its belief that the technol-
ogy exists for commercially
viable electric vehicle pro-
duction, a partnership of
automotive companies and
electric utilities has unveiled
an electric van that should be
rolling off the assembly line
this May. A more advanced
variant, offering far superior
performance and range, was
also displayed, and is sched-

ELECTRICALLY
ASSISTED
POAVER BRAKES
AMND STEERIMNG

INTEGRATED CONTROLLER!
CHARGER/AC-DC CONVERTER

Electric Van Enters Production

Called the G-Van, the first
of the vehicles uses technol-
ogy taken from the GM Grif-
fon, a British design that has
logged over 7 million miles in
fleets around the world. Re-
markable more for its prac-
ticality than for exotic
technology, the G-Van will
use a standard GM body and
chassis, and an upgraded
lead-acid battery system. It
does, however, include some

Bazed on a Chrysier minhvan,
the TEVan Is jacked up to

i of nickel-iron batteries. The
basic front-wheel-drive

| layout, suspersion and
g Drakes are retained.

power steering, optional

battery watering system.
Although G-Van's 60-mile
range and 52-mph top speed
are modest, they are ade-
quate to do the jobs of an esti-
mated 40 percent of the vans
in commercial fleets. The G-
Van will be sold and serviced
through GM dealers in the
U.5. It is hoped that reduced
fuel and maintenance costs
will make up for the $32,000
sticker price. More exciting
from a technological stand-
point was the minivan-based
TEVan displayed at the
same conference and sched-
uled for production in about
three years. Using advanced
nickel-iron batteries holding
30 percent more power per
unit of weight, the vehicle

accommodate a slide-out tray

air conditioning, 4-year
battery life and an automatic

MARCH 1990

MNASA vacuum chamber Is used
to simulate low-Earth-orbit en-
vironment on Freedom panels.

Panel Test

CLEVELAND, OH—Con-
cerns that space plasma
might short out the high-
voltage solar panels on Space
Station Freedom have been
allayed by vacuum chamber
tests at NASA's Lewis Re-
search Facility. Inside the
chamber, two arrays were
exposed to a solar simulator
and to a wide range of ion
densities. Lockheed will use
the data from the tests to ar-

nology has now found its way
into a mortar projectile that
soldiers can fly to within 1%
ft. of a target by remote con-
trol. Now under develop-
ment by Boeing, the Fiber
Optie Mortar Projectile
(FOMP)is fired from a stand-
ard 120-millimeter mortar. A
2-way fiberoptic data link un-
winds from a bobbin on the
back of the projectile-like
line from a spin casting reel.
Soldiers monitor the pro-
jeetile's flight on a battlefield
TV sereen, and select a tar-
get. Then they order the
mortar to deploy its wings
and fire a small rocket motor.
An automatie tracking sys-
tem guides the projectile
from that point until its high-
explosive antitank warhead
is delivered to the target.
The very high kill proba-

bility yvielded by the FOMP
approach contrasts sharply
with conventional mortar fir-
ing techniques. These re-
quire soldiers to fire initial
rounds according to rough
estimates of the target's loca-
tion, then home-in bazed on
corrections radioed back
from forward observers. Ac-
curacy was seldom better
than 100 yards, and moving
targets were nearly impossi-

ble to hit. In addition to the
quantum leap in accuracy,
the FOMP extends mortar
range from about 2% to 5
miles.

Expected applications in-
clude long-range engage-
ment of massed enemy armor
and infaniry units. Strate-
gists believe the need for en-
hanced capability in these
areas will grow stronger as
easing East/West tensions

uled for production in about | noteworthy technological | has a T3-mph top speed anda | rive at an optimum final de-
three years. flourishes, including electric | range of 100 miles. sign for the panels.
N e i g i e L0 i P L A TR L e
EV Camera | FomP ATTACK sEQuUENCE
Mm-tm FLYOUT UNDER CLOLD CDVEH‘
HUNTSVILLE, AL—Fi-
beroptic smart weapon tech-

lead to reductions in the
NATO forees available in the
event of war in Europe.

Scheduled to undergo
flight tests throughout this
vear at White Sands Missile
Range in New Mexico, the
projectiles should be ready
for production in 1981,
Boeing expects the Army to
buy at least 50,000 of the 3-
ft., 35-pound, projectiles at
220,000 apiece.
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ATLANTA, GA—Compao-
site materials, already a boon
to aircraft designers because
of their light weight and high
strength, may now be tai-
lored to protect crew mem-
bers in the event of a erash.
To this end, engineers at
Georgia Tech are studying
how different-shaped sam-
ples of graphite epoxy com-

| ] e

Crashproof Composites

Engineer places

compasite in screw
Jack testing
machine to see how
it would absorb
enerqgy in a crash,

posite behave in a
fi0-ton press.

In one series of
experiments, the
material was fash-
ioned into a sine wave web,
or corrugated, shape. Sucha
shape would normally fail
suddenly, but by machining
small flaws, known as failure
initiators, into the samples,
the engineers were able to
make them deform gradual-
ly, reducing peak load, The
corrugated shape easily in-
corporates into airframes.

]

LOS ANGELES, CA—
Northrop is evaluating a
computer input device that

hearse the assembly of air-
eraft before a single part is
made, The tool is a refine-
ment of an earlier concept
called the Data Glove, which
fit over the hand and con-
trolled movements of a simu-
lated hand on sereen. The
FlederMouse, as the new de-
vice is called, has similar abil-
ities, but eliminates the need
to don and precizsely position
the glove before use, A cur-
gor follows the mouse's

enables designers to re- by

Northrop designer uses Fleder-
Mouse to simulate the assembly
of an aircraft wing on computer,
movements and can be
locked onto graphically rep-
resented parts. These ean
then be moved anywhere on
sereen. [t may enable manu-
facturers to do without ex-

pensive engineering mockups.

PLANETARY
GEARSETS

CONVERTER

ELECTRONIC 5-SPEED

PLANETARY

VALWVES

TOKYO, JAPAN—Automa-
tic tranamissions continue to
shed their slush-box image

¥ with Nissan's introduction of

the first juice drive with five
forward gears. The electron-
ieally controlled unit fits into
the same space as the compa-
ny's earlier 4-speed E-AT,
and has so far been installed
only in Cedrie and Gloria
models sold inJapan,

Called the 5E-AT, the
transmission was created by
adding a third planetary
gearset to the fourth gear of
the E-AT. The additional

First 5-Speed Automatic

ratio for quick acceleration.
It also makes it possible to
use a relatively high 3.90:1
final drive ratio for better
mileage in overdrive.
Perhaps the most interest-
ing feature of the transmis-
sion is an electronic learning
control operating its internal
clutches. To prevent varia-
tions in shift timing resulting
from wear, the system moni-
tors engine speed and ad-
justs elutch pressures to
produce shift timing in aceor-
dance with histories stored
in memory. Nissan has an-
nounced no plans to market

SE-AT fits a third planetary gearset into tapered section leading to
the drive shaft. producing a unit no bigger than earlier 4-speeds.

J gear allows Nissan to use a
the 5E-AT in the U.3.

very low 3.857:1 first gear

Hypersonic Air-To-Air Missile

EGLIN AFB, FL—The Air
Force is working on a light-
weight air-to-air missile
capable of hunting down tar-
getsat five times the speed of
sound, Known as Have Dash
I1, the program is intended
to develop technology for a
new generation of dogfight
missiles to be used on the
Advanced Tactical Fighter,
and possibly to replace the
Advanced Medium Range
Ajr-to-Air Missile (AM-
RAAM) now being tested.
Adapted from the classified
Have Dash I intended for
stealth aireraft, the new mis-
gile will have a composite

shell capable of withstanding
the S00°-120d° temperatures
produced by air friction at
hypersonic speeds. Unlike
present fin-steered missiles,
Have Dash 11 will be asym-
metrically shaped with a flat
bottom that enables it to turn
by banking.

Recoverable vehicles used
in early testing will be
powered by rocket motors,
but eventually the missile
will use an air-breathing pro-
pulsion system offering a
better power-to-weight ra-
tio, higher speeds and longer
range. Flight testing will be-
gin early in 1992,

LT

0 —.
ml“ — R

Concept of Have Dash Il hypersonic missile shows asymmetrical flat-
bottom deslgn that permits bank-to-tumn steering.
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FREEWHEELING

B‘r‘ TONY SWAN, Automotive Editor

Chevy’s New Aerocops

E DON'T expect you

to be happy about

this, but it may be of interest

to know that the next time

you see those familiar red

lights flashing in your rear-

view mirror, chances are

those lights will be mounted
atop a Chevrolet Caprice.

And as we motor into the

| "80s, chances are also good

| that the Caprice beneath

those lights will look much

like the one shown here,

If we were odds-makers,
we'd call this at least a 75-
percent certainty, based on
Chevy's impressive record in
| the cop car business. Al-

though Ford has been get-

ting more visibility with its

Mustang pursuit cars,

Chevy's Caprice is and has

been America's police work-

horse for well over a decade.
While the shape of Chevy's
new full-size sedan—the first
new Caprice since 1977—is
certainly contemporary and
compelling, the real reasons
for police preference lie else-
where. Cop car require-
ments inelude four doors,
plenty of horsepower, a
good-sized trunk—to accom-
modate emergency equip-
ment—and plentiful interior
volume, for radio gear, radar

20

units and, of course, the occa-
sional rear seat passenger.

The old Caprice had all
this, and the new one prom-
ises to deliver as well, a judg-
ment based on a recent
afternoon at Firebird Inter-
national Raceway near Phoe-
nix, Arizona. Chevy showed
its new Caprice in cop cloth-
ing, a Camaro similarly at-
tired—made to challenge
Ford's Copstangs—plus a
cop-spec Caprice powered by
a Corvette engine.

As you'd expect, all three
cars were set up with stiffer-
than-stock suspensions. Oth-
er goodies in the cop car
inventory include a heavy-
duty generator, extra radia-
tor capacity and extra
battery capacity. Not to
mention lights and an elec-
tronic siren capable of an in-
credible range of sounds.

Experimenting with the
audible and visible remind-
ers of authority tend to dis-
tract the driver from a
vehiele's dynamie properties
—that's right, it's fun play-
ing cop for a day—but we
eventually found time to con-
centrate on the cars’ han-
dling. The new Caprice is
certainly more nimble than
its stock counterpart, but it's

no sports car. It didn't take
long to get into terminal un-
dersteer, and recovery in sla-
lom maneuvers was sluggish.

The Camaro was a com-
pletely different story—
taut, responsive and dead
level in hard cornering. It
was easy to get the rear end
to kick out, and to steer with
the throttle onee oversteer
was achieved. It reminded us
of our Nelson Ledges-win-
ning Mustang cop car of two
years ago (see “Hot Pursuit,”
page 57, Nov, 'B8).

However, from the point
of view of all-around police
work, the Corvette-engined
Caprice was clearly made up
of the right stuff.
The combination
of performance
suspension com-
ponents and tor-
guey Corvette
power made the
old Caprice fast
and agile.

Chevy doesn't
have this avail-
able in the new
Caprice as yet,
but it's coming,

ZR-1 Puzzie

Speaking of things relating
to Corvettes, here's one you
can assemble for yourself,
It's a jigsaw version of the
Corvette ZR-1 cutaway post-
er by our friend David
Kimble, who iz generally re-
garded as America’s top
technical illustrator,

You may recall the Cor-
vette Indy poster that Kim-
ble produced for PM a couple
years back (Sept. '88, page
66), and you've probably
seen other samples of his
masterful work elsewhere,

The puzzle is poster-sized

{Please turn to page 22)

Jigeaw provides do-it-yourself ZR-1.
POPULAR MECHANICS ® MARCH 1990




Jasty little
number.

What we have here is an ultra light with taste, And before
you say “impossible]’ we'd like to point out that Merit Ultra Lights
is one of America’s fastest growing brands. Thanks to
Enriched Flavor™ the impossible becomes possible.

A tasty little number, indeed.

Enriched Flavor™ ultra low talﬁﬁ\ solution with Merit.
'& Bamex: .-

' MERIT

| ~Ultra Lights

F!J TER b

Merit Ultra Lights

SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health. © Philip Morris Inc. 1949
Kings: 5 mg “'tar,” 0.5 mg nicotine av. per cigarette by FTC method.




BODY REPAIR:

L ]34
PAIRS
CAN DO

O '~1I
pODY K

you

Because now Bondo has packed all
its auto body product experience
into the only body repair kit for

beginners. We've put in every tool,

every ingredient, needed to do the
job right. And made it easy to use.
With instructions written and

illustrated for the complete beginner

There's even a toll-free “help line!
This kit was designed for vou-no
matter how little experience you
have, or how much. For minor body
repairs you can do, Jook for Bondo's
new Complete Dent and Ding Kit™
where you buy automotive products.

Call 1 B0O 241-3386 for the
name of your nearest dealer.

FREEWHEELING
{Continued from page 20)

—15in. % 21 in.—with 520 pieces, and is
tough enough to challenge jigsaw ma-
vens, as well as Corvette aficionados.
It's available for $19.95 through Cygnet
Enterprises, 27 Upland Way, Verona,
INJ 07044,

Autorock

Whatever its executives may think
about contemporary music in private,
Ford Motor Co.'s public position seems
to be that rock and roll is here to stay.

Ford made this position clear with its
recent §250,000 contribution to the
fledgling Rock 'n’ Roll Hall of Fame,
currently gestating in Cleveland, Ohio.

The contribution was based on the
many commemorations of Ford prod-
ucts in tunes such as Little Deuce Coupe,
Mustang Sally, Hot Rod Lincoln, Little
Cobra and others.

The hall is budgeted for almost §50
million, and reportedly has some $40
million in hand. Construetion is sched-
uled to begin this fall, with the opening
due sometime in 1992,

Noword yet on whether GM will simi-
larly support the melodic immortaliza-
tion of its products.

Accidental English

If you've ever filed an accident report,
you will probably sympathize with the
anonymous writers quoted below,

The quotes, excerpted from real traf-
fic accident reports, were collected by
Richard Lederer in his new book An-
guished English.

The book (Doubleday Dell, $5.95) is
an anthology of misinformation and
blovpers assembled from a variety of
sources—student essays, newspapers,
official reports of one kind and another
—and is hilarious from end to end.

We offer a few of the choicer accident
report morsels herewith.

B “Coming home, I drove into the
wrong house and collided with a tree [
didn't have,."

M “In an attempt to kill a fly, [ drove
into a telephone pole.”

B “I had been learning to drive with
power steering. | turned the wheel to
what I thought was enough and found
myself in a different direction going the
opposite way."

B “An invisible car came out of no-
where, struck my car and vanished.”

B “I pulled away from the side of the
road, glanced at my mother-in-law, and
headed over the embankment.”

M “The pedestrian ran for the pave-
ment, but I pot him."

B “I had been driving for about 40 years
when [ fell asleep at the wheel and had
an accident.,”

B “I was on my way to the doetor with
rear-end trouble when my universal
joint gave way, causing me to have an
accident.” ™
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Leading Edge Radar Detection Never Looked Better.

The New BEL VECTOR 3

[he new VECTOR 3 impressively

Lnequaled in performance,
VECTOR 3 provides
another important advantage—
combines style, performance. and detection of Ka band police
radar, now being used in

both the LL.S. and Canada.

3 band radar detection

While VECTOR 3's compact and well executed
design can be confirmed by your eye, its performance
advantage is confirmed by a number one rating in the most
recent test conducted by Road & Track magazine:

“...¥ector 3 maintains a BEL tradition of excellent
sensitivity, posting the highest figures in this survey for
both K and X band radar” Road & Track

Making this accomplishment even more impressive is
the fact that VECTOR 3 posted the highest K and X band

sensitivity levels ever recorded in any radar detector test!

VECTOR 3's top-rated performance is achieved by
adapting a technology used in military satellite communica-
tions. It's called Image Rejection Technology®, or IRT". And
through its use, VECTOR 3 is able to identify weak police
radar signals that other detectors simply miss — a definite
advantage for detecting Instant On or Pulsed radar. And
when Instant On or Pulsed radar is encountered, VECTOR
3 warns you with a separate audio alert.

In addition, VECTOR 3's high quality and ergonomic design
make driving with the world’s most advanced radar detector
easy, convenient, and reliable. With

VECTOR 3. leading edge radar T
detection never looked better! - i o B
BELvecord  117.2._ 1158]
- a Auraw 04 1 LLE
Fully featured, VECTOR 3 :'nlf'. i ;
warl Hid i
is $299.05 and comes with a one e LS ot
year warranty on parts and service. | “Gan TR
Fuln 150900
A remote VErS10n, VECTOR 3R. 'ka:ﬁ::au: :: 5._;”
is also available for $319.95. Mhaog PG ML ... N8
Mk Brac: b =amy
FE| Wt i [ 18
To order, or for the name of || semmmi i A
o — T o
a dealer near you, just call toll-free; || M= TN
¢ L IR
BEL VECTOR 3 m B ooy sl s i e Tl s
1-800-341-1401 LISA byl fphe e
1-800-268-3994 Canada

Mew 3 band radar detectors for use in Europe are now available, Please inguite for
mare iformation BRegistrred irademark of SEL-THUMSICS LIMITED.

The Technology Leader In
3 Band Radar Detection.

BEL-TRONICS LIMITED
The Intelligent Choice
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HE CROWNING glory

of an old-house restora-
tion is a new roof of wood
shakes or shingles. The stand-
ard roofing material of Colo-
nial times continues to be used
today in many parts of the
ecountry. Originally, the type
of wood used was dependent
on what was available locally.
For example, red cedar was
plentiful on the West Coast,
swamp cedar in the mid-At-
lantic states, white cedar in
New England and eypress in
the South. Today, you'll still
find a variety of woods used to
make wood shakes or shin-
gles, such as red and white ce-
dar, white pine and oak.

If it's installed and main-
tained properly, you ean ex-
pect a wood roof to last a long
time. Although 25 to 30 years
is & good minimum, I've seen

Contributing Editor Boh Vila
hosted public television’s “This

(Hd House" for 10 years.

OLD HOUSE
RESTORATION

BY BOB VILA, Contributing Editor

Wood Sha kes And Shlngles

some T0-year-old roofs that
are still functioning properly.
Understanding what's in-
volved for installation and
maintenance will go a long
way in helping you decide if a
wood shake or shingle roof is
the right choice for you.

Ventilation Is key

One of the secrets of a success-
ful wood-roof application is ad-
equate ventilation. Because of
the nature of the product, air
must be able to circulate un-
derneath it to prevent mois-
ture buildup and its resultant
rot. Historically, an open-
sheathed roofing system was
used, which accomplished this
objective very nicely.

Today, this is still the pre-
ferred method of installation.
But keep in mind that the
rough, uneven nature of
shakes demands some extra
protection. When installing
shakes, the open sheathing
should be interwoven with felt

paper so that the tips of the

ghakes are up underneath the
felt. This provides extra pro-
tection from driving winds
and rain, but still allows ade-
quate ventilation at all times.
The felt paper interweave is
usually not necessary with
shingles, since they Lie flat. If
an open-sheathed roof isn't &
practical option for you, the
shakes or shingles should be
attached to horizontal furring
strips that allow an inch or g0
of air to move between the
bottom of the shingles or
shakes and the plywood or
golid sheathing.

Another important factor is
allowing for the natural ex-
pansion of the wood. If space
is not left for this and the shin-
gles or shakes are butted up
close together, you're likely to
get a failure, or erack, in the
nail line.

To ensure that enough
space was left between each
piece, some of the old timers
used to soak shingles and in-
stall them when they were

A wood shake or shingle roof
can add the finishing touch to

any restoration roofing project.

wet and at their largest, (1
don't recommend doing this
today, though, since wet
shingles are very slippery and
hard to handle.) Usually, leav-
ing approximately a Y-in.
space or keyway between
each shingle (a bit more, about
Y in. should be left between
shakes) is enough to allow for
any movement.

How the shingles are actu-
ally fastened is also an im-
portant factor to success or
failure. Ideally, a shingle
should hang on its nails. The
nailheads should be driven so
they are just flush with the
shingle surface. Don't dimple
it or sink the nailz in. If youdo,
you risk punching a hole which
will allow the shingle to lift
right off the roof. Two nails
should be used per piece,
placed about % in. from each
gide, 1in. above where the
butt line for the next row will
be. (Covering the nailheads
like this helps prevent them
from rusting and staining the
roof surface.) The seams
shouldn’t line up for three
courses, preventing water
from wearing & channel or
path in the roof.

In some cases where an ex-
isting wood roof has failed, the
best solution is replacement.
Sometimes if the pitch of the
roof is not sufficiently steep,
the life expectancy will be di-
minished. In any case, when
reroofing, it is always best to
strip existing shingles first.

Alro, always check local
building codes before reroof-
ing to see what requirements
there might be in terms of
produets used.

Moisture Is culprit
Going hand in hand with the
proper installation of a wood
shingled roof is its mainte-
(Please turn to page £6)
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I you donit have 12 inches of attic insulation,

you don't have enough.

According to the Department of
Energy, most arucs should be insulated
to an R-value of 38. Thart's 12 inches of
~ Owens-Corning Pink* Fiberglas® blan-
ket insulation. Unforrunately, too many homes don't
have enough. They waste heat in the winter; air con-
diioning in the summer. And money year round.

What about your house? To find out if you're
properly insulated, take a ruler up to the artic. If you
don’t have 12 inches of Pink Fiberglas blanket insu-
lation, visit your Owens-Corning retailer and get
some more. It's easy to install. And cheaper than
years of high fuel bills.**

To find our more about insulation recommen-

dations in your area, call 1-800-GET-PINK (Ext. 80)
or send in this coupon for a free 32-page color book-
let. After all, who wants to live in a house that
doesn't measure up?

—— e e e e —

el oo Chwens-Cornangg Fiberglas Corp., Ann. C L Mecks, PO, Box 44179,
Jacksonville, FL 32251:4179. Please send me u free copy of A Homeowner's

Guide to Insulation” | am interested in this for building a home,
O remodeling, T adding insulagion,

Name:

‘lJJn_

Gy Sare Zip

**Ghavings may vary Higher R-values mean greawer
imsulanimg power. Find owr why in the seller's facr sheer
on Kevalues.

FIBERGLAS

&0 CF Corp. 1990 8 & 0 United Armises. All raghes reserved. *The color Pink i 2 rrademark of Owens-Corming Fiberglas Corp,

1




ject your mind can conceive,
Minwax can achieve. Bem!lse

Durable topeoats. One-step

finishes. Fast-drying finishes. s
Brush-ons. Wipe-ons...
Minwax has them all.

Ml pritucts wesd
F-l-l Fmrlhwh Rrsr meaped
Jhlm'l'ﬁ-ﬁ-bﬁuh-lr“ Frcan

i, Prevatades and Weoosthess are regabernd tadeearks

Pripaiacke bevellng #4
Wnliharm s Cnercaal Wizwi

L] L] I-
That's why Minwax is the
only name to look for.

Send for our FREE bro-
chure, Tips on Wood Finishing.

1080 M Compasy. e

OLD HOUSE RESTORATION
(Comtirued from 2§)

nance. Due to the nature of the material,
the prime coneern is preventing moisture
from rotting the wood. Aside from mak-
ing sure there is adequate ventilation for
the wood to breathe, it's also important to
keep the roof surface clean. Make sure no
trees overshadow or rub against it. At
least once a year the surface should be
brushed free of debris, which accumu-
lates moisture and holds it close to the
wood,

Geography plays a major role in this
moisture control. The more humid the cli-
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mate, the more likely you are to have
problems with moisture. To combat this,
it'sa good idea to treat the shingles witha
clear wood preservative and fungicide
—applied with a garden sprayer—
every two to five years. Make sure the
product you choose does not seal the
wood—this will ultimately destroy the
roof by trapping moisture inside the shin-
gles. Remember, your ultimate goal is to
keep the wood
If vou live in a dry and arid climate,

choose an oil-based product to help re-
plenish what's lost to the weather. No
matter where you live, be careful not to
use an organic oil, like linseed. Although

these oils go into the wood beautifully,
they attract fungus which, of eourse, can
ultimately destroy the wood.

You can buy CCA pressure-treated
shingles today. If you live in an area
where you get lots of hot, humid weather,
they are an excellent idea. Fire-retardant
shingles are also available. Check with
your local building inspector to see if they

are required where you live.

Repair and replacement
Occasionally, it's necessary to replace a
defective or badly eracked shingle or
ghake, [t's fairly easy to do. First, finish
cracking the shingle and remove the bro-
ken pieces. Then, carefully reach up un-
der the row and cut off the nails with wire
cutters or a hacksaw. Push up a new shin-
gle that's the same size as the old (you
may have to do some trimming) under-
neath the row until it's about % in. too
long. Then carefully toenail the shingle in
place by driving two nails—at a 45° angle
—just below the butt line of the shingle
course above. Set the nailkeads, then
drive the replacement shingle flush to its
neighboring shingles using a wood block
and hammer. This should move the nail-
heads underneath the course above.

If a shingle is sound but has cracked
slightly, it's possible to under shim it
with a piece of waterproof material (for
example, 30-pound felt or galvanized
metal) to prevent leakage. Simply cut a
piece of this material larger (but shorter)
than the shingle that's eracked and place
it underneath it. The weight of the shin-
gle will hold the repair material in place.

Finding re t shakes and shin-
gles shouldn't be difficult. A home im-
provement center normally will carry a
variety of wood shingles, but plan on buy-
ing a bundle—no one will sell you just
three or four. If you're having trouble
finding & match for a specialty or restora-
tion-type shingle, the folks at the Cedar
Shake and Shingle Bureau [515 116th
Ave. N.E., Suite 275, Bellevue, WA
92004, (206) 453-1323] should be able to
help you find what you're looking for.

If you decide to add a new wood roof
and are having the work professionally
done, make sure the roofers you hire have
worked with these materials before.
Many times, you'll find it's the older car-
penters who have the experience install-
ing these systems.

Algo, there are some good publications
available to guide you through this proj-
ect. The Cedar Shake and Shingle Bu-
reau’s “Design And Application Manual
For New Roof Construction” is available
from the above address for §1. “How To
More Than Double The Life Of Your
Roof, Care And Preservation Of Your
Cedar Shake Or Shingle Roof” is avail-
able for §5 from the Cedar Guild, P.O.
Box 249, Lyons, OR 97358, (503) 847-
2541. (The Cedar Guild welcomes ques-
tions about all cedar products. ) ™
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ring like: newl
FAST ETAATS - HOT OR COLD
You'll get fast starts oncold
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IL Better on
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WORLDWIDE PATENTS

Don't lutpul TUFOIL is the result of over
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P ILLUISTRATION BY DO MANNES

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

BLEW THE head gasket
in my VW Rabbit. No big
deal, the motor hed plenty of
mileage on it. The head was
warped pretty badly, and by
the time the block and head
were milled straight, the to-
tal removed metal was way
over VW's recommendation.
I knew this could increase
compression and I'd have to
use super premium gas, but
the dealer says I'll still have
problems, I've done this before
on big VBs, with no problem.
ALLEN MICHAELS

ONTARIO, CA

Pushrod engines have their
camshafts in the block, not

Timing Is Everything

the head. Changing the com-
pression ratio is no big deal.
But overhead-cam engines
have a chain, or in the case of
your VW, a rubber timing
belt indexing and driving the
camshaft from the crank,

So? Changing the center-
to-center distance between
the crank and cam also
changes the cam timing,
which will have a consider-
able effect on engine perform-
ance. Your VW won’t have
any problem with valve/pis-
ton clearance regardless of
how wrong the valve timing is
{although this is not true of
other ohe engines—if you're
tinkering with some other en-

gine, beware), But perform-
ance may not be what you
expected, especially if you ex-
pected the extra compression
to perk things up.

The VW engine can't really
stand a lot of extra compres-
sion with the standard fuel-
injection setup—you'll have
detonation problems. See if
you can serounge up a shim
gasket—a head gasket that's
thicker than the stocker. De-
pending on the design, it'll be
either an asbestos/steel sand-
wich like the original, or a
sheet of soft copper. Try to
find one thick enough to re-
store the original relationship
between the head and block.

You're treading on thin ice
here—you'll probably be able

to make it work, but find a
machinist or engine builder
who understands what he's
doing, as there are some other
subtleties. For instance, re-
tarding the cam timing a
tad—3* for a stari—will in-
crease top-end power, while
advancing it the same
amount will fatten up the bot-
tom end. You can use offset
Woodruff keys or a slotted
cam sprocket to move timing
around to your taste, but get
the basic timing right first.

Stick 'Em Up

The cloth headliner in my
1982 ear is separating from
the insulation in spots. Is
there any type of adhesive
that I can spray into these
areas to reattach it?
LOULS B. VERGEZ
GRETNA, LA

Go down to your local auto
parts store, one that caters fo
the body shops in town. The
counterman will be able to
show you several 3M pro-
ducts—spray, brush or
squeeze-tube—intended for
attaching interior trim and
headliners.

If the bulge is spreading
from the edges of the panel,
remove the trim in the affect-
ed area. Pull the bulged area
apart, and spray the adhesive
in evenly. Giive it @ minute to
tack, and smooth the bulge
out from the center to the
edge. Replace the trim.

If the bulge is in the center,
and if it's close to the edge,
pull the headliner apart until
it does go to the edge, and pro-
ceed as above. If not, you have
a couple of options,

Cut the liner with a razor
blade, and spray the adhesive
into the slice. This works bet-
ter with vinyls, especially if
you can hide the cut in the

pattermn.

Fix small bulges in fabric
liners by poking a pointed
{ Plecse burn to page 30)
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The smartest call
you can make in
spark plugs is NGK.

81%; OF THE

requirements.

for their street
andracing

Atleast, thats And just last
beenthe year, BMW
thinking for chose NGK to
some time at m m power its latest
4, Nissan, Rolls- engine design for
b Royce, Saab, " Rm the new 3 Series
P Hondaand sedans.
" now BMW.In M m Lotus. Jaguar. Mazda.

fa{:t amajority of auto-

The list continues, to-

makers worldwide. talling over
They're all too most every engine @ 81% of auto-
aware thattodays Sl used for their pas- UK AS makers
high-performance, m sengercarsand  worldwide specifying
leaner burning -wvr trucks, but for NGCK as their brand
engines demand factory sponsored  of choice. Above AC-
superiortechnology.  race cars as well. Delco. %
And in terms of max- Rolls-Royce spec- Above
mazps  fesNGKinisnewest  Autoite JAGUAR
e engine configurations,  Above Motorcraft,
Imum ignitability, including the famed Bosch and even
power, fuel efficiency  Bentley Turbo R. Champion.
and prolonged Saab, a consistent Which just goes to
life, nobody ROLLS|  winneron prove one
meets their the ever EEEEE thing. If you're
specifications gruelingroad carrally  looking for the right
like NGK. circuit,depends on NGK plug for your car, NGK
Take Nissan. is the smart place
NGK powers not only to start.

€ 1990 NGK Spa L SALIne
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CAR CLINIC ( Continued from page 28]

stick through the weave until the hole is
big enough for the nose of o squeeze-tube
of adhesive. Apply the adhesive sparing-
ly in a circle around the hole, and squee-
&ee the adhesive away from the hole with
your fingers. When it has dried, use a
stiff brush to rearrange the fibers and
close up the hole.

Clean up overspray and all the goo on
your fingers with lacquer thinner.

Toxic Avenger

Some camping friends of mine asked me
how to prevent their pressurized water
system from freezing. 1 didn't stress the
fact that they must use a special non-
toxic RV antifreeze, so they used ordi-
nary automotive antifreeze, Is there
any way the system can be made safe for
drinking water, or do all the lines and
the tank have to be replaced?
DARYL BOOTS
WEST POINT, NE

The ethelyne glycol used in antifreeze is
mildly toxie. In fact, I recall a scandal a
few years back when a winery in Germa-
ny was adding it to its product to im-
prove the taste. So, small concentrations
of it shouldn't be a problem.

Drain the tank into a bucket. AIwa:.rs
dispose of used antifreeze in an environ-
mentally responsible manner. After
you've gotten out all you can, park the
trailer where the few ounces left won't
kill the lawn or be lapped up by the fam-
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ily dog. Connect the garden hose to the
tank inlet and fTush for a half-hour or so.

Replace the drain plug. Leave the fau-
cef(s) on, and continue to flush for a few
more hours. Cycle the flush valve on the
toilet a few times every hour or so. Turn
off the faucets and fill the system. Repeat
this process in a day or two,

If there's no characteristic sweet taste
Left to the water after this, you're okay.
But next year, use the correct chemicals.

Timin Ig Is Everything,

Partl
I replaced the distributor on my Chevy

because the bushings were worn out. [

Lighten Up!

Reader Al Kamishlan, a locksmith, sent in this tip:
"Tell your readers not to use a key ri
than a few keys on it in the ignition of their cars.
Some lock mechanisms are pretty fragile, and the |
cylinders can actually pull out. Besides, the extra
weight will wear out the lock mechanism prematurely.”

WCAR
CARE
TIP |

with more

He's right. So | immediately picked up my own car keys and removed: two
keysto a house | no longer own, akey to
acar that | have up on blocks, the keys
tothe PM motorhome (which we re-
turned to Winnebago months
ago), two small ornamenial brass
medallions and a Swiss Army
knife. Nowonder I've had to re-
place the lock on my pickup
twice.

Al also cautions people not
to use bent or severaly worn
keys, as they also are pretty

hard on the lock mechanism.
Guess I'll have to stop using
those keys as screwdrivers.
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WHEN YOU JUST CAN'T WAIT TO GET STARTED.

Pound for pound, the Champion 700 CCA is the mast powerful automotive
battery you can buy. Call 1-800-447-4700 Ext. 52 for your nearest retailer.

was sure that the No. 1 eylinder piston
was at top dead center when I rein-
stalled the distributor, and the distribu-
tor rotor was pointed right at the
contact for No. 1 eylinder as [ slipped it
in. Checking the timing with the engine
cranking shows the spark is coming at
the correct time—but the darned thing
Just backfires and spits at me!
What did I do wrong?
JIM 164
(From the PM Hotlines
electronic bulletin board)

The distributor rotates once for every
time the crank rotates twice—so the
crank will show TDC two different
times, once for TDC on the compression
stroke—which shows where it's sup-
posed to be when the plug fires—and
once at TDC on the exhaust siroke—
which is where you've set the distributor
for the plug to fire.

Rotate the crank untid it shows TDC,
Remove the distributor clamp, and the
cap. Pull the distributor out until the
gear clears without turning the body of
the distributor. Rotate the shaft 180",
push the distributor back down and
clamp it.

The Ties That Bind

I replaced the brake shoes on my Cava-
lier, and, less than 8000 miles later, the
outer pads are almost completely worn,
with the inner pads showing little wear.
The original shoes went 20,000 miles

POPULAR MECHANICS ® MARCH 1990

with no evidence of this uneven wear.
Both wheels had the identical prob-
lem, and I can't find any information
that will tell me what I did wrong.
RAYMOND OSTROWSKI
PHILADELPHIA, PA

Your Cavalier uses a single-piston cali-
per that requires the caliper itself to be
free to slide back and forth a few thou-
sandths of an inch every time the brakes
are applied, A lot of vehicles use this sys-
temn, and your problem is a common one.

The bolts that the single-piston caliper
slides on must be free and clear of corro-
sion, or the pads won't return after the
brakes are released. The constant fric-
tion wears them out. Sometimes, the op-
posite problem occurs—the caliper won't
move at all, and the inner pad does all
the work.

Whenever you replace the pads, or,
more often if necessary, disassemble the
sliding caliper, wirebrush the appropri-
ate areas, replace any hardware that's
corroded, lubricate with lithium grease
orantiseize compound and reassemble.

I recommend replacing the pins every
time you replace the pads. Be sure not to
get any grease or greasy fingerprints on
the pads or disc surface. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mike about it. Mail your question to Car
Clinie, Popular Mechanics, 224 W, 57th 5., New
York, NV 10019, While letters, faxes or phone
calls cannot be answered individually, problems
of gemeral tnterest will be discussed in the column,

SERVICE TIPS
B Improved cold driveability on '89
Celica All-Tracs results from a re-
vised ECU, which entered production
in October 1988. These ECUs (PN
B9661-20361) may also be used on
1988 All-Tracs and should be re-
turned to Toyota for remanufacturing.
TSB 003
W LeSabres, Electras and Rivieras
with the 3.8-liter engine may show an
intermittent SERVICE ENGINE SOON
light, accompanied by a stored code
44 or 48, even though engine opera-
tion is within normal limits. Water
splashing onto the O, sensor lowers
the temperature, and the new chip al-
lows the sensor temp 1o be out of the
specified temperature range for a
longer time before setting a code. Ac-
cording to TSB B8-6E-B, a revised
Mem-Cal chip will prevent the light
from coming on until there is an actual
problem.,
B Using Nissan's abrasive-coated
brake pads may make it unnecessary
to machine brake rotors, as the abra-
sive coating will grind off irregularities
within the first 500 miles of normal op-
eration. TSB 82-094
W Ford TSB 88-21-9 specifies that
pipe sealant with Teflon be used
when reinstalling flywheels on 4.5L
light truck engines. The shop manual
doesn't specify what type of sealant
should be used.
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ELECTRONICS

BY FRANK VIZARD, Electronics Editor

Your Video Robot

AMCORDER operation

is getting simpler all the
time. That's the only conclu-
sion you can make after ex-
amining the new Canon HE60
cameorder, Why? Because
cumbersome manual opera-
tions have been automated,
leaving you free to concen-
trate on moviemaking,

Here's the list of things

you don't have to worry
about anymore provided you
own the Canon HG60, its
E640 sister unit or what's
bound to come from imitators
in the future.
B Framing—The HG660 uses
an auto-framing circuit to
maintain a constant image
size as your subject moves
toward or away from the
camera. Let's say you want
to keep an upper-body shot
of the subject as it moves
around a room, The H660
memaorizes the desired sub-
ject size and automatically
adjusts the focal length of the
zoom lens as it tracks. The
upper body of the subject
stays in the frame no matter
what its distance from the
lens.
B Two-Subject Focusing
—Let's say two subjects are
situated so that only one at a
time can be in sharp focus. A
focus memory records a spec-
ified focus setting for each
subject and then recalls it at
the touch of a button. This
feature makes it easy to
switeh the focus smoothly
between two subjects in the
same frame.
B Quick Zooming—A zoom
memory feature makes it
possible to automatically
shift to a specific focal length
at the push of a button. This
means that you can prefocus
to a spot where you expect
action to occur, and put this
focus setting into the mem-
ory so you can zoom there
quickly when action occurs,
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This eapability is particularly
useful at sporting events.
For example, you might set
the zoom to quick-focus on
a slide at home plate.
You'll use the quick-
zoom feature in con-
junetion with the
HE60's Sports
Finder. This is

a magnified view-
finder that lets you follow the
action with your eye away
from the eyecup. With this
expanded field of view, you
can anticipate when aection
will enter the H660's field of
view, rather than be taken
by surprize,
B Closeups—Automatic fo-
cusing occurs as close as 1.9
ft. That's less than two cam-
corder lengths away (the
HE60 is about a foot long).
Objects right against the lens
can be focused manually.
The HB60's effectiveness
as a video maker is not solely
due to the automation of
functions that were manually
controlled previously, The
H66('s mierocomputer meas-
ures light conditions in 15
separate zones to assess
overall conditions for proper
exposure. This light evalua-
tion system is combined with
a 2-field auto metering sys-
tem that detects backlight-
ing or excessively bright
spots. By compensating for
these problems automatical-

ly, the HB60 videotapes the
subject without washouts or
flaring,

The H660 also offers a few
features that ean lend a bit of
style to your video produc-
tions. You can add written ti-
tles or illustrations simply by
shooting the image and stor-
ing it in memory. The stored
title or illustration may then
be superimposed on your
movie in normal or reverse
video, in any of eight differ-
ent colors. A range of 16
thresholds lets you use low-
or high-density images as ti-
tles or special effects. You
can also choose between
opaque and see-through ti-
tles. The latter is a stencil-
like effect that lets the
background video show
through the lettering, In ad-
dition, there's a character
generator that lets you pro-
duce and superimpose two
lines of 16 characters each,

Additional features are
gimilar to those on other
Canon cameorders, Most no-

table is the 180° rotating
viewfinder that makes long
shooting spells and odd-angle
ghots less strenuous than
they might otherwise be.
Also included is a wireless
remote control that lets the
videographer get into the
production. The infrared re-
mote has a range of up to 16
ft. Four high shutter speeds
let you record fast action

with a minimum of blurring.
All of these features make
the Canon H660 an easy cam-
corder to use. Picture quality
is generally excellent, thanks
to the use of the superior Hi8
video format. In the HiR for-
mat, the luminance signal is
expanded to increase hori-
zontal resolution to about 400
lines. In addition, the fre-
guency deviation range is
increased for an improved
signal-to-noise ratio that re-
sults in a smoother, more
{Please turn to page 37)
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ELECTRONICS
{Comtinwed from page $2)

natural tonal gradation.

The HE60 did exhibit a noticeable ten-
dency to change red-orange colors into
pure oranges, however. Sunsets, for ex-
ample, appeared on tape as mostly or-
ange, although the eye recorded red as
the dominant eolor. Similar results
were noticed with red-orange bits of
cloth. However, deep unmixed reds
were recorded faithfully. Red is the most
difficult color for video systems to repro-
duce accurately, and, as such, is a good
barometer of a camcorder's capabilities.

The 3.3-pound H660 costs $1949 and
uses both Hi8 and standard 8mm video-
tape. Nearly identical to the HG60 is the
E640 ($1749), which uses only standard
Smm videotape. The E640 does offer an
83 zoom lens while the H660 features a
fi» zoom lens. Both use a Ye-in. 360,000
pixel CCD image sensor and record for
up to 2 hours in the standard mode.

Whither Nintendo?

While Sega and NEC have introduced
advanced videogame systems that use
16-bit microprocessors, Nintendo has
backed off from offering a 16-hit system.
The company believes its current 8-bit
technology still offers untapped possibili-
ties, mostly on the nonvideogame front.
Gamesters should know that Nin-
tendo is considering a phone link that
would allow players to compete via mo-
dem in nationwide competitions. Nin-
tendo also intends to acquire Archer
Communications. Archer is the devel-
oper of @Sound, a psycho-acoustic audio
system that elaims to be able to produce
surround-sound effects from a standard
stereo signal. Providing the acquisition
takes place, surround sound could be
the next big videogame feature.
Nintendo seems interested in more
than just games. The company has
inked a deal with Fidelity Investments,
a Boston-based firm, to offer such finan-
cial aids as portfolio management, real-
time trading of securities and other
market information to the approximate-
ly 20 million owners of Nintendo’s video-
game systems. This information will be
transmitted by telephone. A special mo-
dem and controller needed for the ser-
viee will be marketed by Nintendo later
this year for about $200. Fidelity In-
vestments will supply the required soft-
ware. Nintendo's appeal lies in the fact
that it now eontrols two-thirds of the
videogame market in the 1.5,
Nintendo also is having discussions
with AT&T regarding the possible use
of its videogame system as a foundation
for the ereation of shopping and travel
services, Nintendo's game system al-
ready is being used in this manner in Ja-
pan. In the future, videogame systems
may do more than simply entertain. PM
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Y COOK OUT INDODRS — THE HEALTHY WAY — WITH NO SMOKE
re you one of the millions of Americans who loves to barbecue — but not only in
summer? Then the Contempra Indoor Electric Char-B-Que is for you. Constructed
of beautiful stoneware and measuring 15"« 1% "xd%%" this barbeque provides a 150 sguare
inch cooking area, large enough for the entire family or for company. This energy effi-
cient indoor electric grill has a unigue reflector system that directs heat at the food,

¥ YOGURT CHEESE FUNNEL
& RECIPE BOOK

n less than a minute
you can make the
s newest, healthiest, most
economical spread. Just
spoon plain yogurt into
this woven plastic funnel,
place in the frig, in 814
k. hrs. you have really
-EI'EEI‘I"I'F cheese Using 1% milkfat yogurt,
it has 90% less far, 2ards the calories, but
over twice the calcium of commercial
cream cheese Yet most people including
avowed yogurt haters can't tell the differ-
ence! Substitute for cream cheese, mayon-
naise or sour cream in your favorite recipes
1 funnel holds up m 160z Makes about 8oz
of yogurt cheese Our set urmrldes a 142

page recipe book, 2
funnels You'll have
enough for the
cheesecake shown
above Scrumptious
and a mere 120
calories. $28.98
(55.00) ¥A1948

- CLIP CLOCK
Clip Clock can
help you or:

ganize your Time At-

tractive 6"x4" guartz
clock has a memo dlip
for holding notes,

mail, etc. Attaches to
magnetic surfaces or
use the hook eye to
attach to other sur-
faces Sleek desian
complements any

while fat drippings drain
through a tray shielded from
heat for virtually smokeless
cooking. The unigue desian
keeps the stoneware cooi
enough o handle Plus, clean-up
is & cinch since all parts except
the heating unit are dishwasher
safe Instruction booklet with
recipes Included. UL listed:
S-year limited warranty, made
in the USA $59.98 (5700
FA7936

¥ THE MAGICAL SPARE BED

t's almost like pulling an extra bed out

of a hat Unlike most spare beds that
gobble up storage space and are unwieldy
to move this one rolls down t fit a 36™
long, 3 -diameter canvas case to stash in
a closet corner, car trunk, camper, any-
where Yet it unralls in minutes to a full-size
27" X 73" bed that will even accommodate
&-footers, supports up to 500 pounds and
is comfortable to boot. The secret’s in the
inventive construction. a cotton canvas
sling is supported on laminated steel legs
with 6 steel springs for cushioning and sta-
bility on rough ground. Toss the carrying
strap over your shoulder and go — camp-
ing, beach, poalside; the 10 legs keep it off
damp ground and sand. Of course, this bed
Is indispensable at home, country home
dorm — even for kids in motel rooms A su-
perb value at $54.98 (51200 ja1912

decor, Battery oper- * * » * *
ated (Mot Included), Black. Sold cnly in sets
of two $29.98 (55.00) ¥A1941 * * * *
H Ow T O D R D E R if ordenng by mail seng remittance
t H.M. SPECIALTIES. Depi PMOZ 030,
PO Box 1574, Radio City Station,
CALLTOLLFREE NY, NY 10101 tem price is Followed
by shipping and handiing in{ ) Be
,tl B D D lﬂ 5 6 2 & 3 d sure to add both together to arrive
- 3 - at total price When using credit card
— include account numiber expiration
24 HOURS A DAY, 7 DAYS A WEEK  date signature Sorry, no Canadian,
ABOVE NUMBER 15 F0% DROEAING ONLY CUSTOMER SEfwice foreign or COD orders Allow 30 days
CALL 20M.557.2900 WE HOND® MASTERCARD AND WEA for delivery,
30 DAY MONEY BACK GUARANTEE Magaing Marketing Growp inc © 1930
lisk HE&EST CORPCRATION ATERTREWIERT T W 55T 5T NY, WY 015
i7
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SCIENCE

BY ABE DANE, Science/Technology Editor

SOVIET MOON MISSION PROFILE

TER

ELDOM IS history re-

written so abruptly. But
with the remnants of the
aborted Soviet-manned
Moon program recently un-
enrthed in a Moscow muse-
um, there can be no doubt
about it: There really was a
race to the Moon, and NASA
won, Critics who suggested
that the Soviets were too
practical to compete with
what they saw as American
technological grandstanding
Were Wirnng.

Although the Russians
staunchly denied it, they too
saw the importance of a
Moon landing as a demon-
stration of worldwide tech-
nological leadership, and
went all out to beat us toit.

As the wall of silence and
disinformation that sur-
rounded the mussive Soviet
effort crumbles, a rich trove
of information is coming into
view. It presents a fascinat-
ing instanee of parallel tech-
nolopgical evolution, Twao
countries chose the same
goal, and then each bet all its
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The Moon Mission That Wasn't

marbles on a different way of
reaching it. Needless to say,
they ended up in vastly dif-
ferent positions—leaving a
legacy that remains repre-
sented in the space programs
of each eountry to this day.

Dizcovered by a delegation
of M.1.T. aerospace engi-
neers touring the Moscow
Aviation Institute last No
vember, the completed Sovi-
et lunar lander and return-
to- Earth module finally elari-
fies u shifting cloud of evi-
dence and speculation that
haz long surrounded the
question of whether the Sovi-
els J‘t‘;,l“l'll' wWere Lr}.'i:ng_{ Lo et
1.|g'":.. .’ﬂlu 1.

Soviet similarities

The Soviet approach is strik-
ing both for its similarities
and for its differences next to
Apollo. Like NASA, they
settled on a lunar orbit ren-
dezvous (LOR) as the most
efficient way of reaching the
Moon. The apresment here s
especially noteworthy forthe
fm:T Thn', i! WS not at all T|1uI

obvious approgch to take.
LOR required bringing
along a whole separate life-
support system aboard a spe-
cialized Junar lander, The
rendezvous [tself was alsa
exacting and risky. If the
crew of the lander failed to
link up with the orbiting
mother ship for the ride
home, they were out of luck.
The advantage was that
you didn't have to actually
land on the Moon with a craft
that had the heat shields and

| Soviet lunar craft was found by
| accident In Moscow museum.

LOR profile sent one cosmonaut
to the surface, while the other
orbited above In Soyuz. Safe
return depended on

rendezvous of lander’s ascent |
stage with Soyuz—suggesting
Soviet guidance systems were
highly sophisticated.

life support needed to carry
the full crew all the way back |
to Earth. The engines and
fuel necessary to break such
a multipurpose vehicle free
of lunar gravity for the re-
turn voyvage would have ex-
acted a substantial weight
penalty for the outbound leg.

NASA seemed to stumble
on the benefits of LOR al-
most by chanee, Ultimately,
LOR wug chosen becauss it
placed the emphasis on preci-
sion guidance systems, an
area where the U.8. was
strong, rather than on boost-
er development, where the
Russians had enjoved an ear-
Iy lead. It thus seems seren-
dipitous and puzzling that
the Soviets should have cho-
gen the same approach.

Divergent paths
In other respects, however,
the two programs differed.
Most obvious is the Soviet
decision to use two separgle
rockets to boost the two cos-
monauts and their lunar
spacecraft into Earth orbit.,
This was necessitated by the
[1:“'1 [|'r:|[ t|'u' Sov 1els tEi.1||||'1
have a booster large and reli-
able enough to get men and
equipment into orbit. The so-
lution was to send the cozmo-
nauts up first aboard the
time-tested Proton booster,
then have the rest of the pear
catch up with them atop a
new booster called the N1
AnolLher difference, and
one relevant to a debate that
still goes on today, is the So-
viet's deecizion to Automate
most of the flving, leaving us
little as possible to the Coz-
monauts’ diseretion. Some
have said that NASA's insis-

MITAROF JACK | IU:MHE‘E(.F PHOTO
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tence on letting many aspects of the
flight depend on the astronauts’ piloting
gkills was based on romantic and outdat-
ed notions left over from aireraft. But as
it turned out, the Russian approach was
fraught with technological difficulty.
Sergei Korolev, who headed the Soviet
Moon effort, declared in frustration that
manned flights would be only a tenth as
difficult as the fully automated ones.

The sh per
In the end, though, it was trouble with
the giant N1 that undid the Soviets.
James Oberg, an agrospace engineer
and Soviet space expert who compiled
some of the earliest and best evidence of
the Boviets' lunar ambitions, has pieced
together an account of the N1's develop-
ment that jibes well with the latest in-
formation now trickling out of Russia.
Going all out to keep pace with
NASA, the Soviets gambled on “all-up”
testing of the whole rocket at once, rath-
er than more cautious incremental test-
ing of individual components. NASA
took the stame chance on Saturn, and it
worked out, but for the Soviets it was a
disaster—four out of four flights be-
tween 1969 and 1972 ended in failure,
and the launch complex was destroyed
by explosion twice. After limping along
until 1874, the program was abandoned,
displaced by Earth-orbit activities as
the focus of Soviet space research.

A shocking discovery

The failure of the N1 was ironic not only
because it represented a squandered
lead in rocket design, but also beeause,
as the recent M. 1. T. tripdiscovered, the
Soviets had completed a surprisingly
advaneced lunar landing and return craft
by 1968. Thus, the Soviets tripped on
what was not necessarily the highest
technological hurdle, “T believed there
was a Moon race,” says Professor Laur-
ence Young, a member of the recent
M.I.T. delegation. “The shock to me
was that they had eompleted the space-
craft.”

Edward F. Crawley, another M.1.T.
professor, says “The lunar landing craft
bears a similarity to the Soyuz, but is
distinguished by having both descent
and ascent propulsion stages and four
extendible landing legs.”

Professor Young pointed to the land-
er's three gimbled and throttleable
rocket motors, and what appeared to be
asurface mapping radar as features that
exhibited an unsuspected level of so-
phistication. Even go, it remains baf-
fling how the Soviets planned to bring it
in for a landing under the control of anly
one pilot. Even with two erewmen,
landing the American lunar module was
a tremendously taxing procedure,

However much of a marvel the Soviet
lunar craft may be, it was useless with-
out the N1. And indeed the lack of such a
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heavy booster limited the whole Soviet
space program. Although hailed by
many as prudent and farsighted, the So-
viet's decision to make Earth-orbiting
space stations the focus of their manned
program was actually not a decision at
all. Without more powerful rockets, the
Soviets were confined to Earth orbit.
The disappointment felt by the Soviet
engineers who devoted so much effort
and ingenuity to a spacecraft that not
only never flew, but was never even ac-
knowledged to exist is easy to imagine.
Lev Kamanin, an aide to the Air Foree
committee in charge of the program, ex-
pressed it well in a journal entry quoted

in an obscure Soviet publication this
summer: “Dec, 21, 1968—Apollo 8 flies
to the Moon. For us, the holiday is dark-
ened with the realization of lost oppor-
tunities and with sadness that today the
men flying to the Moon are named
Frank Borman, James Lovell and Wil-
liam Anders, and not Valery Bykovsky,
Pavel Popovich or Alexi Leonov.” The
poignaney of these words is only height-
ened by the new revelations about the
advanced state reached by the Soviet lu-
nar program, and by the realization that
had things gone a little differently, the
same feelings might very easily have
been expressed by an American, ™
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DETROIT
SPY REPORT

BY JIM DUNNE, Detroit Editor

Chevy's Ultimate Corvette

HAT Corvette enthu-
siast wouldn't want a
ragtop version of Chevy's 380-
hp ZR-1 hyper Vette? The
bow-tie boys say this hot little
number doesn't fit into cur-
rent production plans. But
that could change depending
on a strong demand from en-
thusiasts.
This one-off early prototype

1991 Pontiac Grand Prix

has been spotted prowling the
streets of Detroit. A special
DE-1 badge on the rear fascia
signifies the sole member of
the ZH-1 convertible driver's
club—Don Runkle. Runkle is
now GM vice president in
charge of advanced vehicle de-
velopment, and he proves the
old axiom that rank has its
privileges.

Runkle's roadster started
its life as a standard L98
Corvette convertible that
received the official ZR-1
treatment—LT-5 engine,

| special body panels and other

| details,

| 1991 Grand Prix
It's facelift time for Pontiac's

| Grand Prix line. The sheet-

| metal surgery will take place
on the 1991 lineup even

| though the model isn't that

old, having been introduced
two vears ago as an ‘89,

The Prix will continue the
strong Pontiae family resem-
blance with the traditional
split grille. The headlight area
will get a revised look with
even more emphasis on the
cat's eye shape, The head-
lights themselves will be
smaller in size and there will
be three set into each housing
per side,

The total effect will be a
‘maore aggressive front end,
well suited to Pontiac's con-
tinuing “excitement” adver-
tising theme.

40

Lumina Goes
Turbo

It's turbocharging versus su-
percharging as Chevrolet un-
leashes a turbo Lumina S8 to
do battle against Ford's su-
percharged Thunderbird in
the $25,000 class. Motivated
by the same 205-horsepower,
3. 1-liter, intercooled turbo V6
that resides in the engine bay
of Pontiae’s Turbo Grand
Prix, the Lumina 885 has a
tough-looking stance with fat
B0-aspect ratio, 16-in. tires.
The suspension also will be re-
fined to handle the boosted
power output. The choice of
transmisgions will be limited
to GM's 4-speed automatic, at
least for the "91 model. Chevy
Caprice: Flagship gets first
styling change in 14 years.

Staying Power

How did Chevy get away with
eranking out the same old
Chevy Caprice look from 1977

i

P == e N

to 1988 for its full-size Aagship |
sedan in an industry where |
styling changes cyele in at an
average of 4- to 6-year in-
tervals to keep buyers in-
terested? True, there
was a minor facelift in
"81, but it was minor in-
deed. Inthe same period,
Chevrolet brought out
three freshly styled inter-
mediate-sized cars—Mal-
ibu, Celebrity and Lumina.
But the Caprice, instead of ly-
ing down and dying for lack of
interest, continued to show
strength on the sales charts,
Its secret? Staying power by
virtue of its traditional Ameri-
can size, performance and val-
ue for the money—a basie
market principle that Chevy
planners apparently forgot on
some of their other car lines.
And now—the electronic muf-
fler. The folks at Walker are
hard at work on an electronic
muffler for cars. We first re-
ported on this in our June "89
izsue (“Tech Update,™ page
13). The unique device works
by counteracting the exhaust
rumble of the engine, and it
does it without baffles, reso-
nators or packing materials.
The system uses a couple of
electronic sound generators
and speakers. As the engine
produces exhaust noise, the
sound generators set up a sim-
ilar sound through the speak-
ers that is completely out of
{ Please ficrn to page 42)

Chewy's Lumina gets a turbo Vé and a bulging hood to house L.
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Profile in quality #10:
Engineering. ;
Shown here is the 3.8 Liter Supercharged engine.
It represents sophisticated high performance engineering.
The Supercharged engine, available in the Ford
Thunderbird Super Coupe and Mercury Cougar XR-7,
is one example of Ford’s constant exploration and

development of new technologies.
When quality is job I—you don’t do it any other way.

e
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Ford, Mercury, Lincoln, Ford Trucks.
Our goal is to build the highest quality cars

and trucks in the world.

Buckle up—together we can save lives.




PERFECT FIT. CUSTOM LOOK.

SIDE-LINER™ STORAGE BOXES FROM LIDO

These are no “'one-size-fits-none”’ storage boxes. Each Side-liner storage box is custom-
engineered for a perfect fit around all the wheel well and in front of the tailgate. So you get
an “‘original equipment’ look, plus plenty of toughness for years of ruggad use.

Qur newest lingl Tough polyethylens plashc and a periec
fil. Only from Lido. B89 plus shipping

Chavy Lompbed: 1990-19T3.

Choervy 2-10, GMC 5-15: 19890- 1982,

Ford Lomgbad and Shorbeds: 1899-1975,

Ford Ramger: 1990-15082.

GATE-LINER " TAILGATE PROTECTORS
FOR SPORT/UTILITY VEHICLES

Lido's Gate-limer tailgale proteciors fit perfectly ower the
emisting tailgate of Ghevy, GMC and Ford spodt s ubility
veiicles. They profect the finish and ook like & laciory
opticn. $58 plus shipaing

SIDE-LINER BOXES FOR
SPORT/UTILITY VEHICLES

W have cuslom-1il boxes for most every domesdic and
impart spon/uliity vehicke Ples Plymowth/Dodge Long
'WUB Minivany §89 plus shighing

CUSTOM-FIT BED PROTECTORS

FOR SUV'S

Mows, Lido ofters @ custom-fil bed protector Bor spor/ufility
vehcies. Flasibie polyuibyiane plastic is cuslom-gesigred o

fit perfecty in ihe bed of yowr domestic sporl/ule
£38.85 plus shipping.

24-HOUR ORDER LINE:

800-533-5436
UDO l.-m Incorporated

4343 Industrial Center
INCORPORATED ¢35 anignia, TX 78217

Far preduct infarmation, call 1-512-655-1000

SPY REPORT (Coutinued from page 40)

phasze with that of the engine. The two
wavelforms (sounds) combine in the muf-
fler to cancel each other out. Compared to
a conventional muffler, the eloctrome
version is lighter in weight and has less
back pressure, which translates into
more power and better fuel economy,

Chrysler Takeover?

The rumor mill in Detroit was humming
with reports as early as last December
that Chrysler was a target for a takeover
by “a European carmaker” with a amall
presence in the U5, That description fita
number of overseas companies, but Fiat
seemed to be the most logical plotter, con-
sidering its huge assets and reputation
for foreign investment. Also, Fiat has
been itching to reestablish zales in North
America, Two other suspected Europe-
ans were Renault and Volkswagen, with
Renault being the more natural of the two
because of its past association with Amer-
ican Motors, now a Chrysler division
tJeep/Eagle). Ina separate move last fall,
Chrysler was trying to sell off two subsid-
iaries—a move that could have put a
damper on a possible outside takeover.

Saturn Changes Orbit

When General Motors launched its Sat-
urn ear project five vears ago, the compa-
ny announced the mission of the program
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was to compete against “the best of the
imports.” At that time, it was believed
that Saturn would be a low-price, entry-
level car that would sell for about $7000
(today's prices). Well, things have
changed. By current accounts, Saturn
will probably sell in the high $3000 range
tostart and push $14,000 for a fully loaded
model. The car's designated import tar-
gets alzo have changed to more upscale
machinery. The "91 Saturn will now com-
pete against higher priced Corollas and
Civics, as well as Camrys and Stanzas,
One big reason for the Saturn upgrade is
the dramatic change in the small-car
market since the Saturn project was an-
nounced. Higher priced, larger subcom-
paets have seen a big jump in sales,

Breathe Easier

Asbestos is being phased out of brake
pads and shoes. Right now, only 50 per-
cent of replacement brake pads and shoes
contain asbestos material. Within three
years, 90 percent of these products will be
asbestos-free, according to Tenneco
Automotive. The EPA has mandated
that new cars must have asbestos-free
brakes by the 1994 model year, and re-
placement pads and shoes must follow
suit by September, 1996,

Allanté On ice
There's no question that Cadillac packed

its flagship, the Allanté, with features
that are on the eutting edge of safety
technology. But no amount of hardware
will ever be a mateh for bad driving eondi-
tions combined with bad drivers. Two
automotive writers found that out the
hard way when Cadillac let them loose on
snowy roads in northern Michigan to be
impressed with the ear's highly advanced
antilock braking and antispin traction
control systems (see page 69 in this issue
for “True Grip,” which describes the Al-
lanté traction control system), They were
impressed, all right, but not the way Cad-
illac had in mind.

In the first incident, the jouwrnalist lost
control, slid through an icy corner and
plowed into a snowbank. No one was
hurt, but the Caddy's front end came
away a bit rearranged with part of the
fascia and air dam bashed in. The second
incident was even more spectacular,
Here, the driver ignored an icy patch,
skidded through a turn, ran off the road
and had a clozse encounter with a tree,
head-on. Again, there was no injury as
the driver's side airbag inflated. But the
entire front end was wiped out. We won't
mention the bruised egos or the explain-
ing to the Cadillac PR department. The
lesson is obvious. It's not nice to try and
trick Mother Nature, no matter how ad-
vaneed your technology.

Wild In The Streets

Viper, Chrysler's wild-looking, high-per-
formance, 2-seat sports roadster took to
the streets for its first test drive last De-
cember. Neighbors in the vicinity of
Chrysler's engineering center outside
Detroit caught a glimpse of the first pro-
totype Viper on its maiden voyage. De-
velopment continues on the sportster as
engineers still wait for the green light to
put it into production, and that's expected
to happen within a year.

Originally, the Viper was supposed to
have a V10 under its hood. But the proto-
tyvpe seen plying Detroit's freeways was
powered by a Chrysler 360 V8. "Just
something to get it out of the garage, " one
Chrysler insider confided to PM. Viper's
most radical styling cue, the peekaboo ex-
haust pipes that snake out from the front
fenders, will definitely be on the produc-

tion car.

Going To The Cats

Ford liked Jaguars so much they bought
the company—or rather, controlling in-
terest in Jaguar. But Ford's top execu-
tive, Red Poling, will continue driving a
Lincoln, and not a Jag, as his personal
transportation machine. “I'll stick with
what I've already got,"” Poling told PM.
Meanwhile, Ford's headquarters in
Dearborn, Idjdug&nmﬁ&emgn sprinkling
of new Jaguars in parking lots and test
tracks. “We'll help (Jaguar) with testing
and technology,” Poling says, “but we
don't plan any huge increase in sales.” PM
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DOES 60 Ibs. OF TOMATOES FROM
ONE YIELD SOUND INGREDIBLE?

NOT IF YOU OWN THE

smsine TREE TOMATO

(Cyphomandra betacea)

GROWS INDOORS OR OUTDOORS . . . YOU PICK
BASKET AFTER BASKET OF RIPE, TASTY TOMATOES
. - - ONE BUMPER CROP AFTER ANOTHER. ..
5TO 7 MONTHS A YEAR ... YEAR AFTER YEAR!

We (el Letiemn!

Read what Mr, L. F. 5. of Wisc, has 1o say: =, .. Just
a line to let you know the Tree Tomato (s doing
greal , . about 5% fi, dall | . . you said leaves grew
oo vmime are 15 and 167, Ir's just beaueiful!™

Moted Cltriculiurisi of MNew
Fealond sxyw

“"Ripering in New Zealand from late
April to early November, the tree
fomare for Tamarilo) hay o very long
fruiting searon, Iy wide range of
culinary uses make it @ valuable win-
fter and spring fruit . . @ welcome
additien (o the menu,”

“Although inrroduced into New

nd many years ago, it ir only
in recent years that the tree fomato
has become betier known for ity
many wses, It is now much sought
after, and it popularity ix indicated
by the high price realized for it on
local markeis . . . Under sufiable con-
ditions the plant will produce from
40 o 60 [bs, of fruir annually,”

From Lokeland Nurseries

comes the biggest garden sensation of the
century . . . THE PERENNIAL TOMATO!

The TREE TOMATO ... a remarkable new horticultural concept . . . unlike
anything you've ever seen before! NOT a vine . . . NOT a wm tomata plant
that withers and dies afler one summer . . . the TREE TOMATO is a livin

growing tree that BEARS FRUIT SEASOM AFTER SEASON . .. YEAR AFTER YEA
Why settle for garden-fresh tomatoes & few short weeks of the year?
put up with hothouse tomatoes that taste like cardboard the rest of the time
Not when you can pick crop after crop of red, Flump juicy TREE TOMATODES
up te 7 months a year (afl year "round when grown indoors!)
WAVE AFTER WAVE OF SUCCULENT TEEE TOMATOEE

GROW |7 QUTDODRS AS A TREE—IMDOORS AS A HI.'II.!'IEFLI.'IT!_ osggivres g aadi v b Bl

CAM BE TUB-GROWN
INCOORS FOR YEAR
ROUND TOMATD HARVESTS!

; Your TREE TOMATO will arrive al leafed-out , . . In full, green ha
The TREE TOMATO will thrive marvelously—indoors or out! I you live in a vigor! When ready fo bear, the branches 3u literally droop with h'm :mumr‘:
temperate mne, plant it outdoors and lnP its bountiful, exotic beauty in delicious TOMATOES, hundreds upon hm;rnd: ... GNd, 85 ONE crop
your garden! “ﬂ;ﬂ'ﬁ“’ﬁ"ﬁ"‘- “:E“P!“ i ;"'!Ik(:d"::’.? Ror wigler, aae is harvested, another rushed forth to take its place . .. 50 you have a
Surprise an lTItI‘I‘ﬁI T WS1-pec pes. Ur . . . Culli- onstant supp 1“ mn
HIT the ﬁEE Tﬂ.'llilﬂ asa Mpmﬁmim ... amywhere! The TREE Wity ® - cions o

1
I
I
I

TOMATO will achieve heights of up to 8 . outdoors, but it can be trimmed
and trained to any size or shape you wish!

ENIOY TREE TOMATOES 50 MANY DELECTABLE WATS
We think TREE TOMATOES sre much tastier than ordinary tomatoes . . . ['s
hard to find a meatier, firmer, more bursting-with- s taste treat!
Of course, like all fruit, tree tomatoes should be eaten ripe. Rich in
Vitamin C, TREE TOMATOES are fabulous in salads, sandwiches and are
absalutely fantastic just sliced up and popped in your mouth!
Nothing bests fresh prodice, so why continue to m hi‘m arket prices for
inferior tomaloes, when you can rmr own TREE TOMATOES! REMEMBER,
LANTS .. . NO e

SFACTION GUARAMTEED® MAIL COUPDON TOMAY -—_—1

LAKELAND NURSERIES SALES,” Dept. LKL-2843
Hanover, PA 17333-0005 e e
, | want to enjoy fr cked tomato — gven sea-
?mr? Kindly send TREE TOMATOES ﬂ.lull!ﬂﬂ &8s Indicatad below on.
mongy-back guarantee.
] 1 TREE TOMATO @& only $5.99 + 90¢ post. & handl,
[ 2 TREE TOMATOES @ only $9.99 4+ $1.70 post, & handl

WE SHIP MATURE PLANTS . "ORDER YOUR TREE TOMATOES O] 4 TREE TOMATOES @ only §16.99 -+ $2.50 post. & handl.
TURNES ol Srowing eiisebieny Inching. Enclosed is §___ (P, NJ, CA & NV res. add sales tax)
LAKELAND'S DOUBLE GUARANTEE PRINT NAME

All plants must arrive in perfect condition. If you are not totally satisfied with any

order, return within 10 days for a prompt replacement or refund of purchase price ADDRESS
(except post. & hdl .Aru‘ll ants must thrive after planting, or return anyti
within 3 months lur['p}mm,ul upﬂ:maul-—m fuaations &mﬂl e L0 STATE Zip

[ check here and send $1.00 for a r's subscription ta
our full color mursery catalog { TR

——— (1 HLHLL, IAE DR e e e —

LAKELAND NURSERIES SALES, Hanover, Pa. 17333

M



PR ILLLUSTRATION BY DEAN ELLIS

VER GET the feeling

that somebody is jerk-
ing your chain? Just when my
record and cassette collee-
tions reached a thousand,
technically advanced CDs
came out and ['m now forced
to replace albums and tapes
at twice the eost,

If this isn't bad enough, 1
understand that the next
breakthrough, DAT (digital
audio tape), is already in the
wings and may make CDs ob-
solete. By changing formats
every couple of years the mu-
gie business stands to make a
fortune. Does anyone doubt
some genius iz already work-

ing on a miracle replacement
for DAT?

Offshore fishermen and
long-distance boatersareina
similar situation. Just when
they've fully outfitted their
boats with current electronic
equipment—Iloran units, for
near-shore navigation, and
Sat/Mav units, for open-
ocean use—news breaks that

BOATING

BY JOE SKORUPA, Boating/Outdoors Editor

Navigation In The GPS Age

these systems have been su-
perseded and will be ulti-
mately phased out,

But, unlike the world of
musie, sophisticated elee-
tronic navigation systems,
based on radio transmissions
from satellites, are depen-
dent upon the government
for implementation. This
means that very little is go-
ing as planned, and that all
previous announcements are
subject to later revision.

GPS in orbit
After a long period of re-
search and development in
the 1970s, a number of gov-
ernmental agencies—princi-
pally the Department of
Defense (DOD)—began
busily overselling the pros-
pects and advantages of a
satellite-based radionaviga-
tion system called GPS
(Global Pogitioning System),
In 1984, for example, a
Federal Radionavigation
Plan was issued that reaf-

firmed that GPS was the in-
tended replacement for the
current satellite navigation
system, known as Transit,
and it will be operational in
1988. It also stated that lo-
ran, a land-based radionavi-
gation system, will be phased
out as soon as GPS receivers
are widely available and
prices reduced.

Unbounded governmental
confidence inspired electron-
ie equipment manufacturers
to swiftly develop GPS-com-
patible navigation instru-
ments and adopt a similarly
overstated tone.

Consider this example
from the literature of a lead-
ing-edge electronics firm:
“Onee it is complete, GPS
will be a navigator's dream
come true, a single uniform
radionavigation aid provid-
ing worldwide, continuous,
24-hour, all-weather position
fixes with a high degree of
accuracy and reliability.”
Another company declared,
“ships and beats will be able
to steer directly into port

even in dense fog."”

Can eivilian marine navi-
gators expect this kind of
miracle performance from
GPST Only in their dreams.

Inside GPS

No one disputes that when
GPS is up and running it will
be a tremendous advance-
ment over the present sys-
tem of Transit satellites,
which is used by current Sat/
Nav instruments. Or that it
will be more sophisticated
than loran.

(Offshore navigators are
very aware that loran posi-
tioning is only possible near
shore and its signals are af-
fected by thunderstorms.
They also know that at cer-
tain latitodes, Sat/Nav units
can go for long periods be-
tween position fixes. The
problem is that there are
only seven active Transit sat-
ellites and their spacing isn't
uniform. Also, Transit satel-
lites orbit at only 700 miles
above the Earth's surface,
which often makes it difficult
to find a satellite high enough
above the horizon.

GPS improves on the
Transit system in a number
of ways. When fully opera-
tional, the GPS orbiting pat-
tern will include 24 satellites,
which are called Block [1s.
The pattern calls for 21 ac-
tive satellites and three
orbiting spares,

These satellites will orbit
about 10,900 miles above the
Earth's surface and be
spaced go that nsers will have
at least four satellites in view
at all times. This will be
achieved by placing four sat-
ellites in each of six orbital
planes 60° apart. (Each cir-
cumpolar plane crosses the
equator at a 55% angle. )

Why does it need four satel-
lites to achieve a position
fix? An accurate latitude/
longitude fix for boaters can

{ Planse turn to page 46)

“
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The Ultimate Fish Finder:

afish, you've got to have a few moves up your
sleeve. So thanks to fuekinjection starting, you can
always count on starting up fast. And with our
patented VRO?" oil injection system, we'll keep
your cutboard running smoothly no matter how

There are more than a handful of interesting
gadgets around designed to help you catch fish,
Mot to mention the numerous secrets fishermen
have shared over the years.

But if you really want to catch fish, knowing
where they are is only part of your problerm. Getting
towhere they are completes the equation, and
that's where Evinrude® outboards come in.

To begin with, our outboards are designed with
the specific needs of the fisherman in mind. That's
why our gear case water intakes resist plugging in
weeded areas.

We also realize that if you want to keep up with

many fish you're after.

To find out more about the outboards that
hook more fishermen, call 1-800-255-2550 for the
name of the Evinrude dealer nearest you.

You always thought you could fish with the

best of them. As it ES =
= EVINRUDE

turns out, you were

Evinrude Owners Are Born, Not Made.

exactly right.

® TEE0 Owlbodsd Manneg Corporahon &l ngivs resorved. Platinum Mamibess Spor Fistuog inatitule



BOATING Confinied from page §4)

be made using just three satellites—
one each for latitude and longitude and
the third for an accurate fix on an atomic
clock (to compute position, the receiver
must make extremely accurate time-of-
arrival measurements for the satellite
messages),

The fourth satellite gives GPS a 3-
dimensional positioning capability. In
other words, it's used to determine alti-
tude. Who needs 3-D information? Avi-
ation pilots,

Chal rsetback

So far the biggest gliteh in the govern-
ment's ambitious GPS plan isin meeting
target dates. The tragic explosion of the
Space Shuttle Challenger, in 1986, set
back satellite deployment several
years. The Shuttle program was
grounded and attempts to use Titan and
Delta rockets failed. The DOD ultimate-
ly decided to develop an alternate
launch vehicle for GPS and the result
was the Delta I1.

The first Block IT/Delta 1T launch took
place early last year. Since then a total
of five GPS satellites have been de-
ployed. Based on the current rate of sat-
ellite deployment and several other
factors, electronics industry predictions
target mid-1991 as the operational date
for round-the-clock, worldwide, 2-

4é

dimensional GPS use for boaters,

Unfortunately, this date may also be
a dream, because it's based on the as-
sumption that boaters require fewer
satellites than pilots (they don't need to
know altitude). Just 12 properly posi-
tioned Block 11 satellites would give
boaters worldwide, full-time coverage,

The problem is that the DOD is
bunching them together (as opposed to
evenly spacing them). This is done to de-
velop strategically placed 3-dimensgional
windows for online tests. Due to bunch-
ing, it's predicted it will take at least 18
satellites to provide full navigational
service to boaters. The marine electron-
ics industry believes this pattern will be
achieved by mid-1991.

The DOD, on the other hand, predicts
that full operation of the system will
occur in 1993, This refers to 24-hour,
worldwide, 3-dimensional operation,
and it implies successful deployment of
21 active satellites and completion of the
testing phase, which is far from over.
The 1993 date is five years later than the
original prediction and, of course, it isn't
written in stone. (Interestingly, during
GPS testing, the entire system is desig-
nated “unhealthy” and is unavailable for
accurate position fixing. This means
that even when all satellites are flying,
the system can't necessarily be eounted
on. Such a shutdown, for limited win-

dows currently in use, oceurred last
September 20 through October 4.)

The biggest problem with GPS, how-
ever, isn't technological, but human
—the human capacity to commit acts of
warfare. Theoretically, GPS is capable
of providing continuous, worldwide, 3-
D position fixing to within 10 meters.
This is the exact information required
by guided missiles and is 99 percent of
the reason the DOD is willing to spend
3500 million per year on the program.

To deny such accuracy to hostile for-
eign users, GPS satellites will transmit
two levels of gerviee: full service to the
military and a deliberately degraded
service to civilians. GPS service to civil-
ians will be accurate to within 100 me-
ters with a 95-percent confidence level.
It isn't 100 percent because random er-
rors will be added without notice.

To many boaters, this level of GPS
service is far from a dream come true. In
fact, cynics point out that a system that
isn't 100 percent certain iz actually 100
percent uncertain. Remember the claim
about steering direetly into portina
dense fog? How would you like to do it
knowing that unpredictable errors are
introduced unannounced for undesig-
nated periods of time?

GPS in the loran age

Since the initial period of rosy expecta-
tions for GPS, as exemplified in the 1984
Federal Radionavigation Plan (FRP),
the situation has changed considerably.,
The 1986 F'RP, for example, stated that
GPS may not supplant the loran naviga-
tion system in the foreseeable future.
The 1988 FRF stated that loran may not
be replaced at all.

The reason for the turnaround is that
there are currently about 500,000 loran
users and the number is expected to
grow rapidly. Fishermen and boaters
can purchase loran units for as low as
$300. Current prices for GPS units,
which are ultimately expected to drop
by half when the system is fully opera-
tional, are in the $3000 range.

The final irony for the vast majority of
boaters—those who travel within 200
miles of shore—is that loran aceuracy is
somewhat greater than civilian GPS
(ranging from 30 meters to 100 meters)
and far more repeatable (returning to a
lacation previously recorded in the lo-
ran unit), which is one of loran's most
important functions.

So in the end, most boaters will con-
tinue to use the loran system despite full
GPS deployment and be better served.
The danger is that the loran system (re-
cently turned over to the Coast Guard)
may someday be discontinued and com-
pel boaters to use the more expensive,
less accurate civilian GPS system. Will
this actually happen? Nothing's for cer-
tain, but weren't albums and cassettes
replaced by CDs? ™
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Suede leather. Tough
nylon. Lots of padding and
support, without weight.
Coleman Hikers are going
to feel good the minute
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down the road. That's where
Coleman really makes you
comfortable.

‘Wal-Mart always
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with the price.
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PERFORMANGE YOU CAN BANK ON.

It would be hard to find a more demanding client for General Motors Performance Parts
than NASCAR Winston Cup Champion Dale Earnhardt. His test is simple: Take it to the bank,
run it wide open and see what happens. If it doesn't work, he doesn't use it. Period.

That's why his engine block, cylinder heads, crankshaft and ignition system all come
straight from the GM Performance Parts catalog. And many more of the pieces on his
specially modified Chevy Lumina start their racing careers in GM wrappers. (See below)

Eachpartis englneerﬁd aréld te'?ted to rgie standards that make GM parts the right ones
for your GM vehicle. S0 how do they work?

Just ask anyone who's ever been between ﬂ ..l...l...l.l.l
Dale and the checkered flag.
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All these high-performance parts and maore are available in the GM Performance Parts Catalog at your GM Dealer.
1 Tachometer with Memory £30038470 7 Timing Chain and Gear 5et #12341083 @ &
2 Heavy-Duly Starter £108789 B CM Torsional Damper $10051170 el |
3 Solid Core Spark Plug Wire Kit #12043788 9 crankshaft Forging #4005168 _ 5 e 100
|
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4 Chvome Rocker Covers £ 10134315 10 Aluminum Water Pump g101012 Bl il 1B
5 Heavy-Duty Ignition Control #10037378 1 Cast4ron “Bow Tie® Block,

& Aluminum Phase & “Bow Tie 4.00° Bore §10051183 -
Cylinger Heads 51401049 ESE signs.




BY VICE ADM. EDWARD MARTIN,
USN (Ret.), and TIM COLE

88 Theodore Roosevelt
remains at anchor off
Naples, Italy, its 1052-
ft. profile dominating
the hazy horizon of an April after-
noon. TR's deck bristles with air-
eraft—A-6 Intruders, E-2C
Hawkeyves, (-2 Grevhounds, F/A-

18 Hornets, S-3 V !L{mj:\ the mighty
F-14A Tomeat. Evenat rest, TR re-
flects a sense of pride and dormant
power, quietly doing the job of de-
i-;-mimg international =ea lanes and
protecting our national interests
around the world,

Shift the scene 24 hours later and
several hundred miles away in the
east-central Mediterranean and TR
is ablaze with energy, F-14s, F/A-
155 and A-6s catapult in rapid suc-
cession from the deck, aceelerating
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ORCE

The US. Navy

s Nimitz-class aircraft carriers

represent the most formidable fighting
machines in the world.

from a standing start to 150-170
knots in 2 to3 seconds. Four aireraft
per minute launch from each of four
steam catapults. As launches con-
tinue from the two bow catapults,
aireraft begin to land, being recov-
ered less than 1 minute apart on
TR's angled flight deck. The flight
deck is alive with a choreography of
airplanes, sophisticated equipment
and people. Every activity—on the
carrier and off for hundreds of miles
in every direction—is closely moni-
tored by a complex svstem that in-
cludes sailors at computer consoles
and tough, agile deck erews, who
haul fuel lines, chock and chain air-
craft, hoist missiles and load bombs,
Belowdecks, thousanis more make
the ship operate with the precision
of a fine watch. The carvier is doing
what it does best: operating air-
craft, ready for any contingeney.

Pl PHOTO BY OAVE ROCH, LIS RAVY

LSS Dwiight D, Elsenhower of
the Mimitr class parts the waves with
a full complement of alrcraft on deck.

High up on the bridge of TR, 10
stories above the flight deck, her
commanding officer, Capt. Dayton
Ritt, simplifies his ship and mission,
“We're a big floating airport. I can
take my ship anywhere in the world
to execute orders from the national
command authority.”

Some aireraft carrier commani-
ers can't say that, TR and her sister
ships of the Nimitz class have twin
multimegawatt nuclear reactors
which propel these Y7,000-ton behe-
moths at speeds in the 30-knot
range, Yet, these reactors require
refueling only once every 13 vears,
Thus, the Nimitz-clags carrier be-
comes the ultimate expression of
aireraft carrier design and technol-
ogy—technology that has gradually
evolved since Eugene Ely flew a
Curtiss pusher off the converted
deck of the USS Birmingham un
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SHOW OF FORCE
Nov. 14, 1910. Since then, the ability
of the aircraft carrier to take the fight
to the enemy has altered global, polit-
ical and military affairs. America’s
maritime strategy of forward de-
fense—stamping out brushfires be-
fore they become full-seale conflagra-
tions, preparing to fight and win
large-scale wars if need be—is built
around the awesome eapability of this
new and improved state of the art.

The Nimitz-class aircraft carrier
has been described as the most tech-
nologically complex entity that man-
kind has ever assembled in one
package. A young landing signal offi-
cer emphasized its capability to PoPu-
LAR MECHANICS as TR completed
the recovery of more than 80 aircraft
one stormy night: *We can launch our
aircraft, recover them at night, inany
weather, with radars and communiea-
tions completely shut down to conceal
our position, There's no other navy in
the world that can do what we do.”

To learn more about America’s
mightiest carriers, POPULAR ME.
CHANICS traveled to the Mediter-
ranean to observe carrier flight
operations and to discuss the unique
capabilities of the Nimitz-class super-
carrier. The USS Abraham Lincoln
is the latest of this class currently op-
erational. The fortheoming additions
of the George Washington, John C.
Stennis and United States will give
this nation an unmatched capability to
deter aggression, and, if necessary, to
wage war—thereby maintaining the
peace in a volatile world.

Powerplant factors
What does the Nimitz class have that
other carriers don't? Start with the
propulsion system. The Nimitz class
is powered by twin pressurized-water
nuclear reactors (USS Enterprise,
CVN 65, our first nuclear carrier has
eight much-less efficient reactors).
TR's state-of-the-art reactors heat
ressurized water, which in turn
Eeats a separate water loop and turns
it into high-temperature, high-pres-
sure steam. The steam drives the
ship's main-propulsion turbines, gen-
erators, auxiliary machinery and pro-
vides steam for the catapults,

The benefits of nuclear power ex-
tend well beyond TR's ability to dash
for years at high speed without refuel-
ing. Interior space that otherwise
would go toward bunker fuel now can
be put to use to store jet fuel, more
weapons and other consumables.

Statisties alone give an impressive
picture of the Nimitz class: Height
from keel to mast top, 24 stories;
flight-deck area, 4.5 acres; combat
load displacement, 97,000 tons; num-
ber of spaces, more than 4000; weight

of rudiders, 65 tons apiece; weight of
anchors, 30 tons each; weight of pro-
pellers, 66,200 pounds each; number
of erew, 6200; meals consumed daily,
18, 600; average crew age, 194 years,

TR has everything it needs to sus-
tain its complement of aireraft—jet
repair facilities, metal bending shops,
airframe repair bays, even an elec-
tronics shop where complex mother-
boards for microprocessors are
resoldered.

“Making a Nimitz-class carrier
function smoothly depends greatly on
the experience gleaned from previous
carriers,” says Capt. Mike Concan-

non, & carrier veteran currently
working at Naval Sea Systems Com-
manid in Washington. The position of
the island relative to length overall is
considered ideal on the Nimitz, Earli-
er carriers, with the island too far for-
ward, eouldn't elear the decks fast
enough. “It's nice to have all that real
estate forward,” Concannon says.
The zize and position of the four air-
eraft elevatore—two forward of the
igland on the starboard side, one aft of
the island on the starboard side, and
one on the port stern quarter (each
the size of two average city dwelling
lots)—also were developed from
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A day in the life of a Nimitz-class carrier:
Catapult launches an F-14 Tomcat (right).
Air operations are monitored from sky
cap’s cupola at flight-deck level [above . = = N _
right), tower atop island |upper left] rising - =
10 stories above deck. and by radar
operators in control room belowdecks [left).
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ordnance aboard, saving the taxpay-
ers' money. Or, we can recover witha
tailwind, which gives the eaptain con-
giderably more flexibility in maneu-
vering the ship.”

Making TR go

Everyone aboard an aireraft carrier
knows that it is the pilots, bombar-
diers, radar intercept officers and
other flight erews who get all the glo-
ry. But TR and her sister ships would
be dead in the water without the le-
gions of highly skilled young men who
toil on her flight deck. It requires over
6000 men working 18-hour days under
arduous conditions to operate these
ships—reactor operators, engineers,
electricians, cooks, barbers, techni-
cians in virtually all disciplines, med-
ies, seamen and ordnancemen. They
all make a precise contribution to the
functioning of this complex mobile
city—a city where mistakes can quite
easily claim lives.

This complex blending of men and
machinery into an effective fighting
force of gargantuan proportions cul-
minates in the often delicate applica-
tion of foree. Aireraft carriers can be
used as altogether effective instru-
ments of national poliecy—not neces-
sarily destruction.

Operating in international waters
and launching aireraft in international
airspace, the carriers are not subject
to the whims of politicians, or the

52

kinds of pressures our land-based
forces must contend with when oper-
ating from nations other than our
own, Our carriers are sovereign U.S,
territory capable of rapid and flexible
mohbility. They don't need permission
from often hostile governments to
launch airplanes, nor must they over-
fly friendly or unfriendly countries to
reach a target.

Aircraft carriers have been the cen-
terpiece of America's foreign and mili-
tary policy since the Battle of Midway
in World War 11. Whenever our coun-
try's credibility is at stake, whenever
our allies are threatened, the first
question the President asks is,
“Where are the carriers?” In fact, of
the more than 227 world erises since
World War I1, carriers have been in-
volved more than 220 times.

Crities suggest that the sheer size
of our aireraft carriers makes them
vulnerable. Navy planners concede
that it would be difficult to escape a
well-placed nuclear warhead. But air-
craft carriers are less vulnerable than
land bases because they're mobile.
“Hell," says Vice Adm. Richard M.
Dunleavy, “with the proper intelli-
gence, practice and with a little luek
with the weather, we can disappear
out there. We shut down our radar
and radio emissions, go completely
without communications, and time
the Soviet surveillance satellites.
Last yvear, nobody knew where we

UsS Abraham Lincoin, shown here shortly
after christening. is latest of Aimitz class.

were for nine days during an exercise
inthe North Atlantic.”

Also, a vital capability that has
evolved in our carriers is their de-
fenses. While carriers provide the
awesome striking power of our Navy,
rarely, il ever, do they operate alone.
The carrier battle group usually con-
sists of 5-9 ships including Aegis mis-
sile eruisers, destroyers, frigates,
missile ships and submarines, All are
electronically linked to provide sen-
sor capability and combat information
out to many hundreds of miles above,
on and under the sea. In addition, the
carriers are well armed against close-
in adversaries that might have eluded
outer defenses. Each carrier is armed
with the Sea Sparrow missile capable
of knocking down high or surface
skimming targets and the automati-
cally directed Vulean Phalanx close-
in cannons.

“Most of us think the size of the
Nimitz class is optimum for overall
requirements for the foreseeable fu-
ture,"” says Dunleavy. “"However, the
ghape of the box may change. For ex-
ample, is the island really necessary?
Can we lower the silhouette of the
ship to make it less observable to ra-
dar and other sensors?”

In the end, the size and type of air-
eraft drive the design of the ship. The
upcoming A-12 and the Advanced
Tactical Aircraft, both now under de-
velopment, will influence future car-
rier design. Superconductivity may
also change the aircraft carrier of the
future, Dunleavy says. Electromag-
netie catapults may replace the reli-
able, though heavy, steam catapults,

Regardless of what lies over the
horizon, the Nimitz-class aircraft car-
rier—"“these national treasures,” as
TR's Capt. Ritt calls them—will be a
fixture in the fleet well into the next
century, preparing then as now to sail
in harm's way. ™
Sea smoke swirls around bow of Abraham
Lincoln as she prepares for aircraft launch
with blast deflectors raised.
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THE BIG THREE

Cadillac's ultratraditional

s a perennlal favorite with New York
limousine drivers. Powered by
350-cu.-in. VB, the Brougham was the
quickest of the Big Three,

on how these cars behaved in tradi-
tional luxury-car assignments. Al-
though we did run all three through
our standard instrumented test hit-
tery at Raceway Park in English
town, New Jersey, we were much
more interested in how these cars
stacked up as high-end people haulers
operating in an urban environmen
Accordingly, most of our impres 5
are based on several days of living
with the cars in Manhattan—the Big
Three in the Big Apple.

Lincoin Town Car
Although we were a long way from a
consensus on this who's who of Ameri-
can big cardom, the new Lincoln
Town Car emerged as a sort of prudg-
ing first among equals. We can't call it
superior in all respects, particularly
in contrast to the venerable Cadillac.
But all the testers felt that the Town
Car's new exterior is an appealing up-
date on this traditional American
auntomotive theme.

There's more to it than mere good
looks, of course. The Town Car's new
aero lines reduce drag—the C, rating
has gone from a barnlike 0.46 to 0.36,
not exactly world elass but certainly
much more respectable. Although re-
ducing drag is always helpful at the
gas pumnp, it didn't produce much ef-
fect in fierce New York City traffic.

However, a more important benefit
of the aero improvements is reduced
wind noise, This was a priority of the
design team, and it has paid off with a
level of operating quiet that’s exem-
plary in the luxury-car class.

We were also impressed with the
Town Car’s powertrain, although this
is hardly new. We've been fans of the
Ford 5.0-liter V8 for a long time now.
It's smooth, torquey and fully capable

of hustling some 4000 pounds of luxu-
ry car in an acceptable hurry—very
helpfulin New York City.

The V8 mates to a 4-speed over-
drive automatic, which is also an es-
tabliched item, something that can be
said for the entire rear-drive chasgis.
New equipment includes automatie
load-leveling air springs at the rear
and a speed-sensitive variable-assist
power-steering unit.
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all new, Lincoln Town Car's rear-drive
chassis remains unchanged. Town
Car also features alrbags for driver
and front seat passenger.

wheel is turned, even though steering

B ffort does increase along with speed.
S This s, in our view, a serious flaw.

The Town Car showed impressive
workmanship, with an excellent level
of fit and finish inside and out. Our
test car was upholstered in supple
cream-colored leather, and seating
was generous with a good range of ad-
justability. Airbags are provided for
both the driver and front seat passen-
ger, Instrumentation is digital and
minimal, but readily readable, some-
thing that's true for all three cars.

POPULAR MECHANICS & MARCH 1990

The Town Car's handling drew a
mixed review. With practice, the big
Lincoln could be herded through city
traffic a good desl quicker than the
Cadillac, though traffic-running isn't
what these cars are all about. Howev-
er, the Town Car’s good transient re-
sponse was completely offset by the
total absence of steering feel. There is
simply no sense of what the front
wheels are doing when the steering

PRAPHOTOS I BILL ASHE

A couple other flaws held our Town
Car enthusiasm in check. Tops on this
list are the rear edges of the front
doors. Instead of a straight up and
down line, the rear edge of the door is
curved toward the front of the car,
like a bow, leaving sharp points at top
and bottom that can put a nasty bite
on your shins.

Not so serious but thoroughly irri-
tating is the interlock between the
transmission and door locks. When
the car is put into motion, the doors
automatically lock. This is okay, ex-
cept that there's no automatic unlock

| function, something that's very an-

noying for a driver who needs to open
the rear door frequently.

Where the Town Car scored big,
though, was in curb appeal. Pull up to
the Water Club or Regine's in this
baby and doormen in Camelot uni-
forms come running. The Town Car
definitely says class to a lot of people,
most of whom will expect a big tip.

Cadillac Brougham

While the Town Car is basically un-
changed beneath its slick new skin
and interior, this patriarch of all Cad-
dies has resisted change of any kind.
This is the classic Cadillac sedan of se-
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CH."’_I’SI.EH IMPERIAL

Chrysler imperial's more compact
dimensions were handier in traffic.
New air-spring suspersion gives
smooth ride and acceptable handling.

It's l-u.]n-: to a throwback of

"5l s vou'll find
r the "90s. Incredibly, thise
actually downsized in

emained essentially un-
changed since then, replete with vinyl
roof, tufted pillow leather upholstery,
and plentiful power from a big push-
rivd VE engine.

The concept of bir in this regard has
evolved, of course. The 500-cu.-in.
monster motors of vesteryear have
given way to today's 350 (a new option
for 19890). Still, torque is plentiful and
for all its 4300-pound bulk—this is the
biggest production car made in Amer-
ica—the Brougham emerged as the
quickest player in this threesome.
Agrain, this helps when you're trying
to achieve some sort of operational
parity with the Manhattan taxi fleet.

T rh it wasn't quite as nimble,
the Caddy's subjective handhing
seemed equal to the Town Car, large-
lv beeause of helter stee ring feal

SPECIFICATIONS AND DIHENSIUHS

PRICE ENGINE
MAMUFACTURER LIST. DISPLACEMENT
MODEL AS TESTED |eteg)

Cadillac Brougham i
3505733

Chrysler imparial

Lincoln Town Car

e apeed aChieved while weaving through eight cones placed in line

ENGINE
HIP, HET
TOROUE fib.-h.)

THANS WHEEL- LENGTH WIDTH TRACK
MISSI0N BASE OVERALL OVERALL FRAONT/REAR
TYPE {in./mm) {in.‘mm} {im_/mmj

G
At

prowvide indax of renskent responae
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Like the Town Car, the big Cadillac’s
ride quality was equal to Manhattan's
worst streets, and we expect the tra-
ditional body-on-frame construction
will be able to absorb lots of punish-
ment before serious squeaks and
rattles show up,

Our test car was devoid of the lat-
ter, although it didn’t score quite as
well in the exterior fit-and-finish rat-
ings as its rival from Ford. We found
seams that didn’'t mate up quite the
way the designers intended, and plas-
tic panels at the rear that showed
hints of warpage. On the credit side of
the ledger, interior space is nothing
short of abundant, making the ins and
outs that go with a New York night on
the town a piece of eake.

Pluses and minuses notwithstand-
ing, though, the real appeal of this car
is that it so faithfully reflects a luxury-

perb audio systems.

Or dress up in black tie, have your
lady put on that little black dress, the
tight, short one, and some high heels,
and take her to dinner at Delmonico's.
It's a place where the old wealth of
New York feels at home, and so will
yvou when you pull up in a Cadillae
Brougham.

Chrysler Imperial

Chrysler's marketing goal for the Im-
perial revival is to challenge the other
two cars in this test. However, the
plain truth is that this car simply isn't
in the same class as its rivals. Riding
a streteched New Yorker unit-body
chassis, the front-drive Imperial is
smaller than the Town Car and Cadil-
lae in virtually every dimension.
There are benefits in reduced di-

mensions, of course, The Imperial is
handier to handle around town, and a
hit less expensive to run. On the other
hand, if we accept the traditional
American parameters of automotive
luxury—power and imposing size—
the Imperial doesn't measure up.
This is not to say that equipment
and amenities are lacking. The Impe-

rial includes antilock braking and a

Although curb weight was much lower
than Cadillac and Lincoln, Imperial finished
third in acceleration runs.

We were algo favorably impressed
by the Imperial's engine perform-
ance, Chrysler's new eorporate 3.3-
liter V6 provides the power, and even
though it's not in the same torque cat-
egory as the bigger V8s, it's agree-
ably willing.

It gets power to the pavement via a
sophisticated, electronieally con-
tralled 4-speed automatic transmis-
sion and rides on Chrysler's new air
suspension system (optional),

We found that this system managed
to level out Manhattan's ups and
downs quite effectively, and also de-
livered decent handling. The Imperial
was quickest in the slalom portion of
our formal track testing, and also felt
a good deal more nimble around town.

Inside, our test car was tricked out
with spiffy Mark Cross leather uphol-
stery (optional), an 8-way power seat
with 2-position memory funetion for
the driver, power mirrors, central
locking, automatic climate control, a
premium AM/FM sound system—in
short, all the items you need to keep
vou happy between stops in traffic.

car tradition that's increasingly . g SR
scaree, Get in, shut the door and sud-

A3y By .t : 2 oy 3 Lincoin performed respectably in slalom,
denly it's 1965, with the addition of su- | driver’s airbaginits safety inventory. e ot L

The downside of the new engine is
excessive induction noise at full throt-
tle, and it takes vigorous full throttle
to make the Imperial run with the
New York rat pack.

But the major shortfall has to do
with size. And the most telling mani-
festation of the shorteoming showed
up quickly. We pulled up to the front
door of the 21 Club and the doorman
looked at us as if we didn't belong
there. Almost as if we were driving a
plain Chrysler New Yorker or some-
thing. For a long time now, the
Lincoln Town Car and the Cadillac
Brougham have represented the gold
gtandard in Manhattan limousine
transportation. It's likely to be a long
time before the Imperial displaces the
establishment. P
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CURB STEERING BRAKE FUEL ECONDMY ACCELERATION SRANING  TDO-FT.'  SKIDPAD®  EPACARGO  EPAPASSEMGER

WEIGHT TYPETURNS SYSTEM (MPG EPA city/ 060 MPH [sac. ) E0-OMPH  SLALOM 200-FT. VOLUME VOLUME

[Ths_ LOCK-TO-LOCK FRONT/REAR PM test) Va-MILE (tmc. (3 meph) {i) {mph) CIRCLE |G) fem. M) [[-TH B

4283 Power recirc. ball F: 11.7-n. veniad disc/ 14/ 10.1 136 456 067 186 128.0
Az 11.0-in. drum, ABS 115 1T1@72

3570 FPower R&EP F: 13, 1-in vended disc 17 123 143 528 062 16.7 1211
29 A 1000-in. dram, ABS 6.8 18.9 @67

ADZS Persinr rocine. bl F: 11.0-in. vanlod disc/ 1w 1.0 148 02 (K1 ] ] 1177
a4 A: 10.0-in. crum, ABS 120 17.7 (@ 68

2 G-forca generated dunng steady-stabe travel around a 200-i -dia. circle. Chan number s an everage of besi cw and cow.
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Today's Chevy Truck.

A Bigger is better. With 230 horse
power and 385 |bs.-fi. of torque, this mam-
muoth 454-cubic-inch VB is like no other
engine available today. It has the power to
make grown men tremble and bring Ford
owners (o their knees.

~ A Anew set of
wheels. Styling doesn't
stop with the sheet metal. 1t contin
ues right down (o the wheels. From
the new 454 55 chrome mags (o our avail
ahle 4x4 aluminum wheels, we have style
that rolls on and on.

¥ Protecting your favarite sport.
No matter which sport truck you choose,
Chevy's gol you covered, With a 3-year/
50,000-mile Bumper to Bumper Plus War
ranty that protects nonpowertrain compo
nents 2 years longer than Ford?

“Freept tires, which are covennd by their meanufactane
A dieditetle apglies aler 12 misphs or L2 D00 miiles. S
o © amwrvded deader lor feeme ol s Bmated warraniy

Chevralet, thie Chevenlel emblem and 5 10 are fegisiered

Irademarks and (Chewvy i a irademmark of the GM Cormp.
VRRHD CM U, AR Rigghis Heserved

Laet"s et ab bogether, dsockle up

u-l-li LR N I BN A A R EE NS EEREREENE.

HE NEWEST OUTDOOR

" The name says it all. Chevy 454 SS.
7 4 liters of fuel-injected VB muscle. The
most powerful 1/2-ton pickup in the
world. A truck so intense, it only comes in
black. And with its sport suspension, the
Chevy 454 55 turns corners as quickly as it
turns heads.

ru wild side. The one-of-a-kind
. + Available in 2- or
d-wheel drive with up to 5.7 liters of grunt




-------------------------------------------------------------------------

Yesterday's truck
just isn't good
enough anymare.

. Enhance your image. 510 Cameo.
With the biggest available engine in its
class, a newly avallable 5-speed manual
transmission, special ground-effects styling
and monochromatic paint, it makes a state.
ment coming and going.

/

Play dirty. 5-10 Baja. This truck has
all the toys. Insta-Trac™ 4-wheel drive, a
4.3 Liter Vortec V6, light bar)** grille guard

and more, Inspired by the 1988 Class 7 off-

road champion, 5-10 Baja takes our mes-
sage to the street: ' Nobody’s winning like
The Heartbeat of Americal’

**The light wu&mwhm-u bar. The support

TOBAY'S TRUGK IS CHEVROLET

=5 OF ANERIEA IS WINNING




ANNOUNCING THE

Mhatucs
DESIGN &

ENGINEERING
AWARDS

ometimes, an idea is so good that it demands special recogni-
S tion. The idea might be a new product that simply does a job bet-

ter, or it might be a totally new concept in planetary exploration.
When we run into such an idea, we often feel the need to recognize
it in a special way. Somehow, just telling you about these exceptional
new designs in our regular pages doesn’t seem quite enough. So
were starting something new: The Popular Mechanics Design &
Engineering Awards.

Each year, our editors will review and select their choices for the
most significant new products in each of their areas of expertise — new
cars, new trucks, car care, boating, outdoors, home remodeling and
maintenance, shop tools and equipment, science, technology, aero-
space, electronics and photography.

Because of the wide range of areas we cover editorially, to us a “new
product” can be anything from a sparkplug to a stealth bomber. Our
awards will reflect this wide range of diverse interests. The criteria for
selection will be left up to our experts in each PM department. It could
be a new innovation in materials, a design that no one ever thought of
before, or an improvement on something that has existed for years.
There might be five, or eight, or no, awards in any given area. Our edi-
tors will make their selections in the latter part of the year and we'll
announce our choices to you in our January 1991 issue.

One last thing. We'd like your help in getting this important program
going. So if you'd like to nominate a new product or new design for an
award anytime in 1990, by all means, we'd like to hear from you. Call
us on the PM Hotlines, write or fax your nominations to the appro-
priate editor. Who knows? Maybe one of your selections will receive
an award.

Joe Oldham
Editor-in-Chief
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AUTOMOBILES

ﬂ’acﬁqn control systems optimize adhesion under all conditions.
e e Here’s how they work.

QUIST der vou, "1'“ i dial in some opposite Automakers from Munich to
Pt‘ﬂfﬁb}r}{ljﬂ'iﬁhrey Suttonr lock, back off a little, feather the  Michigan agree. And they're doing
; throttle. Slowly, the car begins to  something about it. For 18440, a

ou H&VEfTﬂ move. Right take hold and accelerate. But you're  number of new cars are available
“now: So you hammer the goingnowherefast. Nofun. Andifa  with traction control systems that
I.hmitlt‘ The tires gpin furi- 60-ton truck is bearing downonyou  regulate wheelspin throug th com-
' ﬂ!ﬁh’, clawingat lvose dust and  at 60 mph, a lack of tractionean be  puter controlled application of
_?Engq.rbLmn“tﬂfhht.ﬂl un- downright deadly.- brakes and or adjustment of engine
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TRUE GRIP

FRY ILLLISTRA TN By DON MANNES

MAIN
THROTTLE

SUETHROTTLE BODY

TRALC BRAKE

ACTUATOR

ABS
ACTLATOR

PROPORTIONIMNG
VALVE

power whenever traction is lost.
Thus, traction control does more
than provide quick getaways. [t will
also help save your backside if you
drive over a patch of ice with one
wheel or if one driving wheel loses
bite during cornering. We'll look at
Cadillae, Lexus and BMW systems.

Cadillac

It comes as no surprise that Cadillac is
first among domestic automakers to
offer traction control. It's also no sur-
prise that this relatively en&enaive
technology is offered only on the flag-
ship fwd Allanté roadster.
veloped by Bosch, the Cadillac
gystem includes four wheel-speed
sensors (the same sensors used for
ABS control), a microprocessor, a hy-
draulic plunger unit, a hydraulic pres-
sure accumulator, two mini master
eylinders (in addition to the standard
master cylinder), and a fuel-injection-
system interface. During driving or
acceleration, the traction computer
constantly monitors data from the
front-wheel sensors as well as sensors
on the two nondriving wheels.
The sensors on the nondriving
wheels provide an indication of vehi-

70

ABSITRAC ECU

THROTTLE

TRAC CUTOUT

SAATCH LIGHT

TRAL OFF
LIGHT

BRAKE MASTER
CYLINDER

cle speed and keep the computer in-
formed about differences in wheel
speed due to normal differential ac-
tion caused by cornering.

Should a loss of traction occur, the
speed of the drive wheel with less
traction increases suddenly and sig-
nificantly. The computer compares
the speed of the drive wheels to the
reference veloeity for the nondriven
wheels and almost instantly recog-
nizes the abnormal increase in wheel
speed, indicating loss of traction. It
then sends a signal to the hydraulie
plunger unit to activate a mini master
eylinder, which takes pressure from
an accumulator and delivers pressure
pulses to the brake caliper on the slip-
ping drive wheel, The duration or
width of these pulses is increased un-
til the slippage is regulated to approx-
imately 10 percent of wheel speed.

As brake pressure is applied to the
glipping wheel, proportionately more
torque is delivered to the other driv-
ing wheel, This is the result of normal
differential action. And this is why
traction control can do a better job of
optimizing traction than even the best
driver can accomplish manually,

Consider what happens to a ear

TRAL FUNCTION

&

o

.: .é.."'

o

TRAL BRAKE
ACCLMULATOR

CALIPER

without any type of traction control if
one drive wheel is buried deep in slip-
pery snow and the other drive wheel
is on dry pavement. In this scenario,
the wheel in the snow spins out of con-
trol while the other wheel doesn’t
turnat all, held by the tractive foree of
road against tire. With traction con-
trol, the spinning wheel is braked. Be-
cause the differential now meets more
resistance at the axle of the slipping
wheel than at the axle of the wheel on
dry pavement, it directs more torque
to the wheel with traction. A limited-
slip differential will do the same but
won't be any help where the dry
wheel hits a slimy spot 2 ft, farther
down the road.

Meanwhile, the wheel-speed sen-
sor keeps signaling the computer,
allowing constant adjustment of
hydraulic modulation and regulation
of wheel slippage. Brake pressure
pulses are applied approximately 10
times per second. If both drive wheels
lose traction, the computer will modu-
late hydraulic pressure to both drive-
wheel brakes.

Should wheel slippage at one or
both wheels continue beyond 3 sec-
onds, the computer will begin to re-

POPULAR MECHANICS & MARCH | 990




REAR SPEED
SEMNSOR

'LEXUS LS 400 TRACTION CONTROL

Lexus LS 400's traction control [TRAC) ks typical of the new microprocessor-controlled
systems. In rear-wheel-drive Lexus, the ABSTRAC computer |ECU) constantly monitors
front- and rear-wheel velocities, with sensors at each wheel, |[ECU abso modulates brake
pressure to front and rear calipers, through proportioning valve, while braking. ) When
rear wheels overspeed the fronts, the TRAC actuator, using hydraulic pressure stored In the
TRAC brake accumulator, will apply the otherwise comventional rear calipers hard enough
to prevent wheel speed differences greater than 10 percent. On lengthy patches of
slippery surface, the TRAC computer will close off the secondary subthrottle butterfly valve
electrically, reducing horsepower dramatically even If the main throttie is wide open.

duce engine power by shutting off fuel
to engine evlinders. After the first 3
seconds of brake modulation, the fuel
supply to one cylinder is gradually
leaned out, then shut off. If brake
modulation continues, an additional
eylinder will be cut out every 3 sec-
onds until the car is running on only
four eylinders.

By reducing power, stress on the
drivetrain, transmission, brake sys-
tem and engine is reduced. Without
control of engine power output, the
traction control system could only re-
main active for a short period of time.
‘When traction control is active for 2
geconds, a dashboard light is illumi-
nated, signaling the driver that he's
operating in slippery circumstances.

Lexus

The Lexus traction eontrol system,
called TRAC, is optionally available
on the LS 400 Sedan.

Because Lexus is a rear-drive auto-
mobile, control functions act on the
rear wheels. Another readily appar-
ent difference is that the Lexus sys-
tem is driver selectable. A console-
mounted switch allows the driver to
disable traction control when he
wants to. There are oceasions where

POPULAR MECHANICS  MARCH 1990

spinning the tires actually generates
more motion than controlled slip.

Some other differences between
the Lexus and Cadillac systems are
not so immediately obvious. Rather
than using separate microprocessors
for ABS and traction system control,
as Cadillac does, the LS 400 manages
both from a single ECU. Like the
Cadillac system, Lexus traction con-
trol reduces engine power and applies
drive-wheel brake pressure to pre-
vent wheel slippage. Unlike the
Cadillae system, Lexus immediately
begins to reduce power when traction
problems are detected by the ECU.

The Lexus system differs also in
the way it reduces engine power.
Rather than cutting out eylinders,
TRAC utilizes a second valve in front
of the main throttle valve. When en-
gine power reduetion is required, this
subthrottle eloses in response to sig-
nals from the ECU.,

The Munich maker calls its traction
control system Automatic Stability
Control (ASC). Found only on the
top-of-the-line T50iL. 12-cylinder se-
dan (availability will be extended to
the 5356 model later this year), ASC is

new for the 1990 model year.
ASC relies fully on control of engine

power to prevent wheelspin. This, of
course, requires rather precise regu-
lation of throttle. This precision is
ssible because the big Bimmer uti-

fly-by-wire engine throttling. In
other words, there is no direct link be-
tween the accelerator and the fuel-in-
jection throttle.

Like the other traction control sys-
tems, ASC utilizes four wheel-speed
gensors to determine when wheel slip-
page occurs. Because the BMW is a
rear driver, the rear-wheel sensors
are the ones that will report any in-
crease in wheel speed and the front-
wheel sensors serve as the baseline
indication of vehicle speed and cur-
rent differential action.

If the ASC computer recognizes a
traction problem, it overrides any de-
mands for more throttle that may be
coming from the driver and controls
engine output to keep those drive
wheels pushing right near the limit of
adhesion. To cushion any abrupt
changes in power flow, ignition timing
is also regulated as the throttle open-
ing is changed. If wheel slippage con-
tinues after the throttle opening has
been reduced to the minimum value
for a given road speed, the ignition
timing is further retarded to reduce
engine power. Should both of these
measures fail to prevent wheel slip,
ASC can briefly discontinue engine
operation until the wheels have re-
gained traction. Because all of these
control events happen in milliseconds
and are continued only until traction
is restored, they are virtually imper-
ceptible to the driver.

A really sophisticated feature of the
BMW system operates when you get
off the throttle, It regulates engine
braking during deceleration to pre-
vent wﬁeel breakaway on poor trac-
tion surfaces. When rear-wheel
breakaway occurs on deceleration,
MSR opens the throttle slightly and
adjusts ignition timing to minimize
engine braking, restoring traction,

Like Lexus, BMW allows you the
option of turning off the traction con-
trol system with a dashboard switch.
BMW quite correctly points out that
traction control isn’t always desirable
and lists conditions when the old right
foot and your very own built-in, seat-
of-the-pants control unit are superior
to electronics. The occasions are while
driving in snow with rear-wheel
chains and when starting off or driv-
ing uphill on an extremely poor fric-
tional surface. And our favorite:
When driving “enthusiastically™ on
road surfaces with varying traction.

Apparently, it's okay with BMW if
we have fun from time to time. ™
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SCIENCE

o

The first of four huge space telescopes
will be launched by NASA this month.

BY WALTER SORRELLS

FTER THE SHUDDER of the rockets has
ceased and their glow has receded into the
dark smear of the planet below, the ponder-
ous craft will settle into orbit, point its
great eye out at the endless night and begin the slow
task of learning to see. It will take months to learn.
Months before the distant stars begin to shine. Months

before the hazy planets begin to resolve. Months of
learning, of calibration, of testing. But then, the great
eye will see—deeper, farther, more elearly than any-
thing that has come before it.

The craft is the Shuttle-borne Hubble Space Tele-
scope, the greatest optical telescope in history. Once
fully operational, its probing eye will stare into the infi-

2 PR ILLLETRATION BY S0HN BERKEY

nite darkness, seeking out the timid smudges of light
we hope will help us unravel the mysteries of the uni-
verse. Mysteries such as how galaxies, stars and plan-
ets are formed. Where did our planet come from? How
did the universe come into being? And with the help of
Hubble's cyclopean eye, we will begin to understand.

Unfortunately, Hubble has one grave limitation. It is
blind to almost all electromagnetie radiation outside the
visible spectrum. Outside the grasp of its instruments,
giant galaxies spew gouts of hot X-ray emitting materi-
al into the void. Neutron stars are rocked by thermonu-
clear quakes. Dark clouds of hot gas gather and form
into stars. Distant quasars spit gamma rays with such
violence that their vestigial fury may be seen across
trillions of miles of space.

But to Hubble, all of this is invisible.

Recognizing that the sky yields its mysteries grudg-
ingly, and from all parts of the spectrum, NASA has as-
sembled plans for a program of orbiting telescopes to
blanket the remaining wavelengths.
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Borne aloft by the Space Shuttle, the four satellites of the Great
Observatories program will increase the depth and breadth of the
visible universe by an order of magnitude. They are |from left to

right): SIRTF, AXAF, GRO and Hubble.

These massive telescopes are collectively labeled the
Great Obzervatories. Hubble, scheduled for launch on
the Space Shuttle Discovery this month, is only the first
of four that NASA plans to hurl into space by the end of
the century.

Following Hubble on June 4, will be the Gamma Ray
Observatory (GRO) which will probe the highest ex-
treme of the spectrum, searching out the most explo-
sive sources of energy in the universe—galactic cores,
supernovas, quasars. In 1996, the third of the Great Ob-
servatories, the Advanced X-ray Astrophysics Facility
or AXAF, will seek to answer questions about phenom-
ena such as black holes, novae and neutron stars. With
luck, the last of the four observatories, the Space Infra-
red Telescope Faeility or SIRTF, will go into orbit be-
fore the next century begins. SIRTF will hunt for the
cool gaseous regions where stars are being born, and for
small, unignited suns called brown dwarfs.

Each of the four observatories will break new
ground, and will do so on several fronts. But that is not
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all that distinguishes them from earlier instruments. 5
“They all maintain a more or less long-term presence in *
space. They have the capability of being serviced. And
they're an enormous step up in sensitivity—typically
by factors of 10 both in effective area and spectrosco-
py,"” says Allen Bunner, Program Scientist for GRO
and AXAF. Indeed, it is increased sensitivity which is
the hallmark of the telescopes in the program. In plain
language, the more sensitive the telescope, the farther
it can see. The angular resolution of Hubble, for in-
stance, is .1 arc seconds. This means it can resolve im-
ages 50 times fainter and seven times farther away than
any ground-based optical telescope. As a result, the
area of the visible universe will increase in one hercule-
an leap by 350 times.

In large part, the higher resolution is due to the lack
of atmospheric distortion. In the visible spectrum, the
atmosphere diffracts light rays which, while causing
the pleasant twinkle of stars to the naked eye, limits the
range of even the best telescope,




P LLLSTRATION BY HANK IKEM

GREAT OBSERVATORIES

In the infrared, gamma-ray and X-
ray spectra, however, astronomers
face even greater problems. The in-
frared spectrum offers only a meager
handful of windows through which
astronomers can view the sky—and
even those are full of the infrared
noise ueed by our own heated at-
mosphere. In the high-energy spec-
trum, the situation is even more
difficult, Gamma and X-rays are
blocked entirely by the atmosphere.

What will we see?
As gtars and galaxies form, they grow
hotter and easier to see in the visible
spectrum. With the precise resolution
of itz 2.4-meter primary lens, Hubble
can make extremely precise spectro-
scopie surveys of astronomical phe-
nomena such as supernovas. It will,
for example, spectrographically iden-
tify elements produced in the later
of supernova SN 1987A, a star
which exploded in the Large Magel-
lanic Cloud in 1987. The result may
show the origins of heavy elements
which form the building blocks of our
universe.

Perhaps the stran est of the fﬂur
observatories is the
servatory, which will ﬂ:,r shurtl}r sftar
Hubble. GRO, a great lumpy satellite
weighing over 35,000 pounds is not a
telescope in any conventional sense.
Rather, it has four instruments that
peer into different parts of the gam-
ma-ray spectrum.

In the heart of GRO's largest in-
strument, the Yugo-sized Energetic
Gamma Ra;.r Experiment Telesco
(EGRET), a 900-pound block of s

um iodide erystal squats swathed in
tantalum gheeting. As high-energy
I;nrnmn rays slam through the tanta-
um and into the giant erystal, a pair of
charged particles is produced. This
electron-positron pair shoots through
EGRET at the speed of light, emerg-

ing through one of 36 spar chambers
which records the mactmn

The first misgion of EGRET and its
Eartner instrument, the Imaging

ompton Telescupe. will be a one
year, all-sky survey of the gamma-ray
spectrum, yielding the first detailed
picture of the gamma-ray sky. It will
reveal important data about quasars,
supernovas and our galactie core.

“The survey is going to provide de-
tection limits down to a factor of 10 to
20 times better than any existing ob-
servations,” says Donald Kniffen,
GRO project scientist.

Because X-rays are so energetic,
they are absorbed rather than reflect-
ed by relatively flat surfaces like
those on the Hubble or SIRTF mir-
rors. As a result, AXAF employs an
unusual optical device known as a
Wolter Type 1 grazing incidence mir-
ror. This employs two sets of eylindri-
cal mirrors nested within each other
like bottomless waste baskets of dif-
ferent sizes. An X-ray enters the tele-
scope parallel to the mirror sets, and
glances off one of the first sets of six
mirrors (which have a slight parabo-
loid figure) at a very shallow angle.
The X-ray then caroms off of a corre-
sponding mirror (this one a hyperbo-
loid) in the second set, which channels
the photon toward the focal plane.
These odd mirrors will allow AXAF
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The Great Observatories cooperate to capture radiation from gamma rays to infrared. The
maost distant quasars are within range of all but GRO. And all four can see nearer phenomena,
yleiding full-spectrum views of objects such as quasar 3C273 and the Crab Nebula.
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to see eight times farther than the
Einstein Observatory (HEAQ-2),
which had previously been the most
powerful X-ray teleﬁmg&

Prime targets for AXAF are qua-
sars. Little is known about them
beyond the fact that they are
extraordinarily violent sources of en-
ergy. Though only about the size of
our solar system, quasars throw off
more energy than all the stars in our
galaxy combined. Despite their inex-
plicably high energy output, only a
handful have vet been located,

This will change. Because they are
extremely bright in X-rays, “AXAF
will find quasars like gangbusters,”
says AXAF Project Scientist Dr.
Martin Weisskopf.

Among the deepest astronomical
mysteries are those associated with
the birth of galaxies. Generally, these
phenomena are hidden by galactic
dust, leaving crucial questions unan-
swered. At what point did galaxies
form? Do black holes provide the en-
ergy for the highly energetic so-called
active galaxies? What is happening at
the center of our own galaxy?

“There's a ubiquitous interstellar
dust that apparently plays a very fun-
damental role in star formation it-
self,” says Dr, Fred Gillett, acting
program scientist for SIRTF and an
astronomer at the Kitt Peak Observa-
tory. This dust forms a floating cosmic
slush blocking out radiation in the vis-
ible and higher spectra. Only the last
of the four observatories, SIRTF, will
allow us to study the shrouded realms
where galaxy formation oceurs.

Using its powerful, eryogenically
cooled 1-meter class primary mirror,
SIRTF will focus a broad range of in-
frared radiation on its bank of sensi-
tive instruments. SIRTF's infrared
camera, otilizing advanced arrays
cooled to a mere fraction of a degree
above absolute zero, will pierce much
of the primeval dust, giving us our
first images of protogalaxies and
forming stars.

Synergy
But it is not just as individual obser-
vatories that Great Observatories
will mak?i tILeir m?{rkﬂ:ghat we're
trying to do,"” says Hu 8
Srey:i-:;gtiat Dr. Edfnaund Weiler, “is cov-
er the electromagnetic spectrum from
gamma rays to infrared. You learn
ifferent things about the same object
by looking at it from different angles."”

What secrets will these brawny
new telescopes uncover?

According to Dr. Weisskopf, “It is
very safe to prediet that once we get
them up and going, we will see a revo-
lution in our understanding of the uni-
verse,” ™
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TOOL
TECHNIQUES

BENCH
GRINDER
BASICS

How to harness this
versatile, 2-wheeled
abrasive machine.

TEXT AND PHOTOS BY

ROSARIO CAPOTOSTO,
Contributing Editor

F YOUR metalworking tools are

limited to a hacksaw and a few files,
you're missing out on one of the most
useful tools around—the bench grind-
er. Once you've had one in your work-
shop for a while, vou'll probably find it
indispensable for performing a wide
variety of jobs around the home and
shop.

Woodworkers have long recop-
nized the grinder as a fast and effi-
cient machine for shaping bevels prior
to honing. And, it's an excellent tool
for putting the finished edge on cold
chisels, shears, axes and other eutting
Lools,

In addition to keeping vour tools
sharp, the grinder iz the tool for re-
moving burrs from castings, dressing
rough-sawn metal and handling gen-
eral metal shaping, A wide variety of

interchangeable abrasive wheels are
available in different grades and
Lypes Lo suit specific applications.

However, this versatile tool isn't
limited to ordinary grinding opera-
tions. Substitute a grinding wheel
with a wire wheel, and you're ready
to remove rust, scale and paint. Or
switeh to a buffing wheel for polishing
metals and plastics.

As with any other power tool, it
piys to familiarize yourself with both
the principles of operation and the
various accessories available so vou
can safely achieve the intended re-
sults. Once you know how the tool
works and which wheels you should
use on specific jobs, all that's neces-
sary is a little practice to refine the
techniques of grinding, shaping,
cleaning and polishing,
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The Grinder

OMPARED TO most other ma-

chines, a grinder is the esgence of
simplicity. It's basically an electric
motor with shafts on each end where
the wheels are mounted. Each wheel
is secured by a nut and the nut pres-
sure is distributed on the wheel by
large washers (Photo 1). To keep the
nuts from loosening, the direction of
each shaft thread is opposite to the
wheel rotation—the lefthand shaft
has a lefthand thread and the right-
hand shaft has a righthand thread.

The size of the grinder is designat-
ed by the diameter of the wheel that
can be used. Grinders are generally
available in 5-, 6-, 7- and B-in. sizes.
Motors range from % to 1 hp with no-
load speeds from 3400 to 3800 rpm.
Unless you plan to use your grinder
for extra heavy-duty work, a 6-in.
model will be satisfactory.

When selecting a grinder, first
check to see that the motor housing
doesn't protrude beyond the circum-
ference of the wheel. If it does, the

length ufsr.nai%ht work passed across
wil

the wheel be severely limited.

Also, make sure that the toolrests are
adjustable both in terms of angle and
distance from wheel. Toolrests should
be kept about % in. from the wheel

1 Tighten wheel mounting nuts with hand
pressure on wheel—never overtighten.
Keep washer and wheel face free of debris.

'l-'l'lw grinder hummu;mnya central motor. Safety features include wheel
guards, spark deflectors and eye shields. Toolrests are adjustable.

(Photo 2). Then, turn the grinder on
and let it run for a minute or so. A
well-balanced motor with true shafts
will run quietly and smoothly.

Safety standards require wrap-
around wheel guards that cover all
but a 90° segment of each wheel. The
outer covers of the wheel guards are

easily removable for changing
wheels. On top of the wheel guards
you'll find adjustable spark deflectors
(Photo 3) and each wheel will have a
shatterproof eye shield. Don't, how-
ever, rely on the eye shield alone for
eye protection—always wear safety
goggles when using the grinder.

4

£ Position toolrest no more than
Y In. from wheel. Right-angle position
shown produces a square ground edge.

3 Adjust the spark deflectors to within Yain.
of the wheel to prevent sparks from flying
out over the top of the wheel.

Wheels

HERE ARE two manmade ma-
terials commonly used in grind-
ing wheels: aluminum oxide and
silicon carbide. Aluminum oxide is the
choice for grinding high-speed steel,
carbon steel, malleable iron and
wrought iron, Silicon carbide is best
suited for cast iron, tungsten carbide,
brass, bronze, aluminum and glass.
Wheels are available in grain sizes
of 10 to 1000 grit, and this range is
divided into four categories: coarse,
medium, fine and very fine. When

selecting a grain size, remember that
a coarse wheel will cut faster than a
fine wheel, but will leave a rougher
surface.

The grade of the wheel refers to the
hardness or strength of the bonding
agent that holds the grains together
andisindicated inarange from A toZ.
Grades A to H are called soft, [ to P
medium and Q to Z are rated hard.

As a rule, soft wheels are used on
hard materials and harder wheels are
used on soft materials. Softer wheels
are especially useful for grinding cut-
ting tools because the dulled grains

readily fall away exposing fresh,
sharp grains. This reduces heat build-
ug. medium-grade wheel (K) is suit-
able for peneral-purpose grinding,

The structure of a wheel refers to
the grain spacing or density and
ranges from 1 to 15. A low number in-
dicates dense spacing and is appropri-
ate for hard, brittle material. Soft
metals, however, tend to clog a dense
wheel and are better worked with a
more open-grained wheel. Also, wide
grain spacing results in a coarser fin-
ish than close spacing. Tool grinding
iz best done in the 5 to 8 range.

76

POPULAR MECHANICS & MARCH 1990



The material that holds the grains
together in most wheels is a vitrified,
glass-like bonding agent. Industrial
wheels and cutoff wheels may have a
different bonding agent.

All of the above characteristics are
encoded on the side of most wheels
such as 9A 60 J8 V5. The A stands for
aluminum oxide (the 9A in this case
stands for one manufacturer’s white
aluminum-oxide wheel). If the letter
were C, the wheel would be silicon
carbide. The 60 refers to the grain
size, J indicates a medium hardness
grade, and 8 stands for medium densi-
ty. The V indicates vitrified bonding
and the 51s a manufacturer's symbol.

A new grinder usually comes with a
pair of general-purpose, aluminum-
oxide wheels—a 36 grit for rough
work and rapid stock removal, and a
60 grit for fine work and sharpening.
You might add a 100-grit wheel for
finish grinding and a silicon-carbide
wheel for touching up carbide-tipped
tools. Side-grinding wheels permit
safe use of the wheel side when a flat-
ground surface is required. And, for
trouble-free sharpening of chisels and
plane irons, choose a white aluminum-
oxide wheel for fast, cool cutting,

When a grinding wheel is worn out
of shape, or becomes dull, loaded or
plazed, it must be trued and dressed

4 This wheel is partially clogged and needs
to be dressed. i wheel dogs often, it may be
too hard for the material being ground.

WHITE

QXIDE
WHEEL

ALLINAIMLIM-

SIDE-GRINDING

STARAWHEEL
[JRESSER

Most wheels are made of aluminum oxide or silicon carbide. Side-grinding wheel permits flat
grinding, and star-wheel dresser and silicon-carbide stick keep wheels in shape.

(Photo 4). Truing is performed with a
star-wheel dresser which removes
material from the wheel until it runs
true (Photo 5). Dressing is done to
clean and restore the sharpness of the
wheel face and is accomplished with a
silicon-carbide stick (Photo 6).
Always check a wheel for cracks

W L .

5§ Use a star-wheel dresser to true face of
wheel that has worn unevenly. Heavy
sparking Indicates mone pressure is needed.

before mounting it—a damaged
wheel can fly apart and cause serious
injury. After a visual inspection,
lightly tap the wheel side at four
points near the eircumference with a
secrewdriver handle. A good wheel
will produce a elear metallie ring. If
the sound is dull, discard the wheel.

& To clean and restore the sharpness to a
dull or clogged wheel, pass a silicon-carbide
stick over the rotating wheel.

Techniques
0 SHAPE the bevel on chisels

and plane irons, first set the tool
rest so the tool contacts the wheel at
the appropriate angle, Then, with the
blade firmly on the toolrest, grind the
bevel with a continuous, smooth side-
to-side motion and light pressure
(Photo 7). If a discoloration appears
onthe edge, excessive heat has drawn
the temper and the tool won't stay
gharp for long (Photo 8). The solution
is to grind away the affected area and
regrind the bevel (Photo 9). Always

7 Toshape a hollow-ground bevel on a chis-
el. first set the toolrest angle. Index finger
under toolrest guldes chisel across wheel.

8 Discoloration on this chisel indicates over-

| heating that has drawn the temper from the

steel. Edge won't stay sharp during use.
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keep a bowl of water on hand to cool
the edge as the grinding proceeds.

Drill bits and lathe skew chisels are
best sharpened on the side of a side-
grinding wheel. Special grinding jobs
like these benefit from shopmade jigs
secured to the toolrest bracket (Pho-
tos 10 and 11).

Both jigs are based on a Y-in.-thick
plywood platform that takes the place
of the toolrest. Shape this piece to suit
your grinder and eut a 1%-in.-deep
notch for the wheel. The platform is
secured to the toolrest bracket with
1x4 right-angle stock.

To flat grind the bevels on a skew
chisel, first make a guide block to at-
tach to the platform. Cut compound

¥ To regrind an overheated tool edge, set
toolrest to 90°. Grind beyond discoloration.
Then, reset toolrest and reshape bevel.

12 Finish sharpening bit by rotating bit
clockwise '/, turmn while shifting it to guide-
lines positioned at 47° to wheel side.

15 Use asilicon-carbide wheel to smooth
glass. Remove toolrest and guide work free-

angles on each side so the chisel will
meet the wheel side at the correet an-
gle. We used a 78° bevel angle with
the tool tilted 10° from vertical. Cen-
ter the block on the plywood platform
and secure with nails and glue.
Tomake the drill bit sharpening jig,
attach a Y-in.-gq. guide block to the
right side of the wheel noteh so it's

same way (Photos 11 and 12).
Smoothing rough-sawn metal is an-
other comman job for the grinder. Set
the toolrest at right angles to the
wheel and pass the stock gently
across the wheel edge (Photo 13).
Smooth edges on round stock by
grinding a bevel on the edge. Set the
toolrest at 90°, hold the stock at an an-

ositioned at 59° to the wheel side. | gle and rotate it clockwise (Photo 14).

hen, lay out puidelines at 47° to the
wheel, spaced about 4 in. apart.
Place the bit against the guide block
g0 the cutting edge is horizontal. Let
the edge contact the wheel and imme-
diately rotate the bit '/; of a turn while
shifting it to align with the guidelines.
Then, sharpen the other edge in the

10 Sharpen flat-ground bevel of lathe
skew chisel on side-grinding wheel. Jig
keeps blade positicned for uniform bevel

18 To smooth hacksaw marks In metal-

=

1& Silicon carbide is also recommended for
grinding cast iron. Avold heavy pressure

To smooth the edges of glass, re-
move the toolrest and hold the glass
below the center of a silicon-carbide
wheel and shape the edge freehand
(Photo 15). The grinder is an excellent
tool for deburring iron castings and
removing rivets when disassembling
garden tools (Photos 16 and 17).

11 Use Jig attached to toolrest bracket to
sharpen drill bits. Guide block, set at 5% to
wheel side, properly aligns edge of bit.

18 Bevel round stock by supporting it on a

| working, first set toolrest to 90°. Support | level toolrest and rotating the stock clock-
| work on toolrest and feed agalnst wheel.

wise whiie moving across wheel face.

P

o
e i T

17 Riveted tools like this garden shovel can

be disassembled for repair by grinding away
the rivet heads with a coarse wheel.
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Cleaning & Polishing

O CLEAN rusty, corroded metal

or remove paint, simply remove
one of the wheels and install a wire
brush wheel. These come in coarse or
fine grades. Usze the coarse wheel for
heavy cleaning jobs and the fine one
for delicate work where a satin finish
is required (Photo 18). Fiber wheels
are available for light-duty tarnish re-
moval. When cleaning edged garden
tools such as shears, hold the edge
away from the rotating wheel, not di-
rected into it (Photo 19).

To polish metal and plasties, you'll
need a cloth wheel and buffing com-
pound. Cloth wheels are either tightly
sewn, or loose, where the layers of
fabric are secured only at the hub.
The tightly sewn wheel provides a
stiffer edge, but the loose wheel al-
lows you to polish tight curves.

Buffing compounds are very fine
abrasives and come in a ranpge of
grades. Jewelers rouge is the finest
grade and should be used on precious
metals and when the highest gloss is
desired. For chrome, use slightly
coarser white pumice compound.
Tripoli is a medium grade compound
and, for the coarsest buffing, choose
emery buffing compound.

Te polish, first install a buffing
wheel and, with the grinder turned

FIHER

WIRE
WHEELS

BUFFING
COMPOLIND

| Wheeils for cleaning and polishing include wire wheels, fiber wheels and cloth wheels. Cloth
wheels are Impregnated with buffing compound before use and cleaned with a whee| rake.

on, hold the buffing compound against

the wheel to impregnate the cloth |
with abrasive (Photo 20). Then, bring |

the workpiece up to the lower area of
the wheel and apply gentle pressure
(Photos 21 and 22).

To keep your cloth wheels in shape,
have a wheel rake on hand for remov-
ing caked compound (Photo 23).  PM

18 Use a coarse wire wheel to remove rust
and scaling paint. Fine wire wheels mar less
and produce a satin-like finish.

21 Use a cloth wheel loaded with white
[pumice) compound to polish chrome. Al-
ways hold work to lower section of wheel.

19 Toremove tarnish on garden shears and
other tools, use a fiber wheel. Always hold
tool cutting edge away from wheel rotation.

£& Use a loose cloth buffing wheel for
reaching into confined areas. Jewelers

rouge is appropriate for preclous metals.

Source List
Bench grinders and nccessories are available
from muail-order suppliers as well as local hard-
ware and tool dealers, Following are sources
for more hard-to-find items:
B Wosderaft, 210 Wood County Industrial
Purk, Parkersburg, WV 26102
B Garrett Wade, 161 Avenoe of the Americas,
New York, NY 10014
B Sears Tool Catalop, Sears Tower, Chicsgn,

1L 60684

20 Prepare cleth wheel for buffing by
pressing compound to wheel edge while

grinder Is running. Avold heavy application.

S ——

23 Wheel rake s used to dress the edge of
cloth buffing wheels. It removes caked com-

pu:nc[andtrlnufrayndndgum
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THE BETTER HOME

JOURNAL

HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Aluminum Wiring
Hazard

We bought our home in 1985 and plan
to add several new electrical cireuits
and to install new light fixtures and
ceiling fans into already existing cir-
cuits. The problem is

to-copper connections, such as at
light fixtures). The Consumer Prod-
uct Safety Commission recommends
using a compression-type crimp con-
nector with heat-shrink insulation.
These are called Copalum Compres-

the central air conditioning uses the
same ducts. ROGER DUNCAN
HANCOCE, MN

All warm-air furnace systems must
have a filter in the return duct to trap
dirt and dust in the airstream. The
filter prevents airborne particles
from getting into the air supplied to
the rooms. There could be several
ways that the airstream that enters
the room picks up particles. The filter
may be dirty, it may not be the correct
—__ gize or it may not have

that all circuits, switch-
es, light fixtures, recep-
tacles and appliance
connections were wired
with aluminum wiring
components,

We know we must re-
place failed switches and |
receptacles with ones |
that are approved for
use with aluminum wir-
ing, but we don't know
what to do about install-
ing new copper-wired
fixtures in existing ecir-
cuits. A friend warned
us that connecting cop- |
per to aluminum wiring
could ereate a fire haz-

ard. Is this true?

PIGTAIL—

ALUMINUM-TO-
ALUMINLUM

- CONNECTION

\

COPALUM
CONNECTOR

" COPPER

been installed properly
so particles slip past it.
Or, you may not even
have a filter. If none of
the above cause the
problem, you might
have an electrostatic
| filter installed in the

LF STRANDED

"~ FIXTURE | refurn duct. These fil-
WIRES | ters are effective in re-
| moving dust and dirt

from the air.

Although the end cap

| on thf return duct in the
crawl space was finally
installed, you should
also seal the joints be-
tween the duct sections
with duct tape. Open

| joints could be a source

ROBERT HUTCHINS
RALEIGH, NC

Aluminum wiring is a potential fire
hazard. Between 1965 and 1973
ahout 1.5 million homes were wired
with aluminum, which at the fime
was approved by the National Elec-
trical Code. Later, it was found that
dangerous overheating in 15- and
20-amp branch circuits, at some con-
nections between aluminum wires
and outlets, switches, fixtures and
appliances, resulted in fires.
Correcting the problem does not re-
quire rewiring the house. You can re-
place switches and outlet receptacles
that are unmarked, or marked
ALICU, with devices that are marked
CO/ALR. Or, you can use existing
switches and outlets provided you at-
tach short copper pigtails to the ends
of the aluminum wires and to the
devices (aluminum-to-aluminum
splices are an exception). It's also
necessary to connect light fixtures
and appliances with copper pigtails.
Because of the potential for a fire, it
is important that copper wire pigtails
be attached to aluminum wires with
specially designed connectors (Wire-
Nuts can be used, however, at copper-

Connect existing switches, outlets and fixtures to aluminum wiring with copper 0f dust entering the air-
plgtails and specially designed Copalum crimp connectors.

sion Connectors. They, and the
erimping tool used to install them,
are made by AMP, Ine., Copalum
Program, MS 140-13,P.0. Box
3608, Harrisburg, PA 17105.

The connections are best left toa li-
censed electrician who is eguipped to
work with them and has been trained
by AMP, Inc. For more information,
and the name of an AMP-certified
electrician, call the Product Informa-
tion Center at (800) 522-6752.

Duct Dust

Several years ago, we had a furnace
installed and started getting a great
amount of dust every time it was on.
We had the same company that in-
stalled it check it, but were assured
everything was okay. After a couple
of years, we asked someone else to
check it out. It was discovered that a
return air duct had been laid over the
dirt floor in the erawl space with no
cap, and all the dust was being
brought into the house. Other than
taking the ducts down to remove the
dirt, is there anything we can do?

It's a year-round problem because

stream. Also, the por-

tion of the return duct in
the crawl space should be insulated
asan energy-saving neasure.  PM

Service Tip
The U.8. De went of Housi
and Urban Development lHUDE_
has published three informative
booklets. “House Buying” (Item
163V) tells you how to shop for, in-
E::ct and finance a house. “Home
yers Voeabulary” (Item 161V)

lists and defines commonly used
home-buying terms. *Homeown-
er’s Glossary Of Building Terms"
(Item 162V) defines terms used in
home construction, repair and
maintenance, The booklets cost
about $1 each from the Consumer
Information Center, Pueblo, CO
81009, Attn.: R. Woods.

M} YOU HAVE A HOME-MAINTENANCE
OR REFAIR PROBLEM?

Just ask Norman t it, Send your guestion ho
Homeowners Clinie, Popular Mechanics, 224
West 57th St., New York, NY 10019, While [etters
cannot be answered individeally. problemsof gen-
eral interest will be discussed in the column. For
mare home- irand mainienance help, get PM's
Home Care Guide, £2.45 postpaid. Send your or-
den's) to Popular Mechanics, Box 1014, Radio City
Station, New York, NY 10101,
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You dont have todress up
to Strip anymore.

Now there’s a paint
and varnish remover
that doesn’t require
protective clothing:
Salest Stripper”
Paint and Varnish
remover from 3M.

Its easy. It’s effec-

tive. And, because it contains

no methylene chloride, it has no
unpleasant odors, no harmful
fumes and it won't harm wood

or skin. Just apply a thick coat
and let it set to fully soften the
old finish. It won't lose its effec-
tiveness, even
S after sitting all
S night. So you
. can complete
the entire proj-
ect al once.
_ It's part of
the wood refinishing system
from 3M.

With a fresh new
approach to refinishing,
ask for the system
wherever vou find wood
refinishing
products.

Because
when it
comes 1o
refinishing,

M has you
covered.



THE BETTER HOME
APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Keeps Latching
My Tappan self-cleaning electric
range moiel No. 31-252326/01046-
1407048 has a problem with the motor
that operates the latching mecha-
nism. When I turn on the self-cleaning
dial, the motor keeps running, latch-
ing and unlatching the oven door. It
appears that the motor operates a
eam that in one eyele touches three
different microswitches. Are one of
these the problem? M. SESKIN
BROOKLYN, NY

From all symptoms, I suspect the
middle microswitch or the B switch,
as it’s called, is the culprit. When
power is applied to the motor, it turns
a plastic cam, The cam pushes a flat
metal arm that is attached to a mi-
croswitch, When the motor completes
half of its eycle in the 30-second run
time, it changes the position of the
arm on the B switch. This removes
power from the motor and latches the
door. The switch is not operating as it
should. The arm on the switch may
be bent, or the contacts inside it may
not be opening.

To replace or fix the swiich, discon-
nect power to the range, and remove
the rear access panel. The three mi-
croswitches are mounted in the cen-
ter, near the top of the range’s back,
under a metal plate attached to the
locking mechanism channel.

Now, go to the range’s front and
open the oven door. Remouve the two
screws which hold the front of the
locking mechanism to the range’s
front. Now go to the range’s back and
slide the mechanism back 3 to 4 in.

If the switch arm is bent, straight-
en tt with a pair of needle-nose pliers.
If the arm is broken or the switch
otherwise defective, remove the two
serews that hold it to the mounting
plate. Be sure to reattach the wires on
the new switch to the correct termi-
nals. Next, push the locking mecha-
nism back into position. T'o get the
pushrod for the light switch back
through the hole in the range front,
guide it through the hole with a small
screwdriver. Push the mechanism
forward to get the hook for the latch-

MOUNTING PLATE
[BOTTOM VIEW)

To repair or replace the B microswitch, remove the back access panel and the front mourting
screws, Slide the mounting plate assembly out the range’s back.

ing mechanism through the slot in
the front panel.

Before installing the rear access
panel, check that no wires have come
{pose from the microswitch. Order
the microswitch from a White Con-
solidated Industries parts or service
company in your area. It's part No.
695T106P02 and costs $18,

Gas Range Parts
Are parts still available for a Grand
gas range, model No. 850, serial No.
415617 I need springs for the oven
door and have to replace the exten-
sion that leads from the pilot light to
the top of the burner. EDKOLLER
CLEVELAND, OH

The Grand Gas Range Co. was pur-
chased by the Glenwood Range Co.
many years ago, and parts are no
longer avatlable from the company.
However, Macy's Texas Stove
Waorks (5515 Almeda Rd., Houston,
TX 77004) specializes in repairing
old gas ranges. You can send them
the paris and ask them to match them
or send them a photo. Another option
is to photocopy the parts by laying
them on a copier and covering them
with a white towel. In the letter to
Macy's, include your name, address
and phone number, and the make
and model numbers of the range.

Needs Gasket

I have a chest freezer that's about 40
years old. It's a Hotpoint model No.

2FK120B, serial No. CPV235568.
The gasket for the door is shot. Would
it be possible to find a new one?
V.C. TOMBERLIN
MORGANTON, NC

A replacement door gasket for your
vintage freezer is still available. The
Hotpoint replacement part number is
WR24X5083, and it costs about $45,
plus tax and shipping, Call the G.E./
Hotpoint Answer Center at 1-800-
626-2000 for the location of your
nearest parts center. ™

Service Tip

With microwave ovens becoming
more popular, many people are

' ing if they can use metal in
them. Cheek the manufacturer’s
instruetions. Some older brands
cannot be used with metal while
some new ones can be usged with

aluminum foil or frozen food trays.
Use approved containers and in-
crease the cooking time. Food
takes to cook in uncovered
foil trays b MICrowave ener-
gy enters only from the top, and
not all. as with glass cook-
ware. Above all, prevent metal
from touching the oven walls. This

could cause damage from arcing.

DO YOU HAVE AN APPLIANCE PROBLEM?
ofust ok Steve about i, Send your guestion, along
with the model and serial numbers :-:rdsn;ﬁana-
Clinie, Popular Mechanics, 224 West 570k S,
e Wk e cimnst bn o
F | ] N ma of gene inderest
will be discussed in the column.
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Sputmk Coonskm Caps, andthe
First Riding Mower...from BOLENS' B

1957...Amenc:ans moved to “suburbia” and the , Joday, BOLENS g

A continues to lead with innovative
population soared. Baby Boomers adored Davy Riding Mowers, Mulching Mowers,
Crockett; their parents hummed “76 Trombones”. Suburban Tractors, Garden
Bogart died, Sugar Ray lost the title, Russia launched Tractors, Diesel Tractors,
the first earth satellites. And we at BOLENS* — = & shredders, snowblowers and
introduced the new “Ridemaster™; : . more...for the
a concept as fresh as the New : homeowners of
Prosperity of the "50s! the "90’s!

1990...'[']1: world has grown up;
the pace is faster, technology is
more advanced. Today, BOLENS®
continues our heritage of power
equipment “firsts”, with our 1990
lineup of innovative outdoor power

Fipec's ihe Wialchatt 2 Ly BT

|| '. “ﬂ- |-||1 nsY T SR e i —-——---'—-1'

Send Today for your | Cuide tod A21%0
FHEﬂf_'—;:; TGE';. Guide! Reautiful Lawn: m 102nd St & %th Ave., Troy, NY 12180
TOLL-FREE B e Rt e
oA Whl . (nig
1-800-776-2900 able DISCOUNTS, to redeem at my local BOLENS® Desler!
Dept. 215

Bolens )

Power Equipment INNOVATION since 1971/
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NEW PRODUCTS

SPRING GREENING

Whip your yard into
shape with new
outdoor power
equipment.

BY ROY BERENDSOHN,
Assistant Home and
Shop Editor

Close-Quarter Mower

To reduce hand trimming after mowing, this
4&-in. mower’s front-mounted deck and
rear-wheel steering allows It to cut close to
trees, flower beds, under fence ralls and into
and around corners. It has a 7-in. tum radius
and a traction-assist mechanism to shift
welght from the deck to the two front soft-

.- E_..::

track tires. Its 1 7-horsepower, 4-stroke en-
gine and hydrostatic transmission are one
assembly, with one oll reservoir for easler
servicing. Two foot pedals control drive
speed, from 2.5 to 5 mph, forward and re-
verse. It costs about 54900 at John Deere
dealers. For more information about this
mower, contact John Deere at 1400 Third
Ave., Moline, IL 612565,

Stand Up/Lay

Stand up this chipper/shredder and feed in
branches or lay it down and rake into its 18-
in. x 22-in. hopper. A safety interlock pre-
vents it from running without the hopper
fastened. Powered by a 120-volt, 10-amp
maotar, its heat-treated steel blades chip
branches up to 1% in. dia. and blow the
mulch into a 2.5-bushel high-tensile-
strength nylon bag. It costs about 5300 at
outdoor power equipment dealers. Write

Flowtron, 2 Main 5t., Melrose, MA 02176,

Automatic Mixer

This 21-in. 2-stroke mower holds 2 quars of
gas and 36 ounces of oil In sepa-
rate tanks and mixes them at the
proper ratio. The manufacturer
says It carries enough oll to cut
a typical lawn all season, and
the 5-hp engine shuts off

automatically if oll level Is
' low. Its deck is magne-
slum alloy. The mower
costs about 5770 at
maost outdoor power
equipment dealers.
Write Lawn-Boy,
Plymouth. Wi
53073,

Steady Speed
Honda's HR215 21-in. cut mower is the in-
dustry’s first walk-behind with hydro-
static drive. Just set the throttle lever at
[ full speed and adjust pressure on the
bale handle to control the drive
speed. it's powered by a 4-cycle
4.5-hp engine and has a top-
opening 2.4-bushel grass
catcher and an aluminum
deck. It costs 5740 at out-
door power equlp-
ment dealers. Far
some more infor-
mation and
detalls,

e

write to American Honda Motor
Co., Inc., 100 W. Alondra Bhwd., Lo
Angeles, CA 90024,

Twice Tilled

This counterrotating tiller churns the soil for-
ward, retilling it as it goes, to quickthy break
down even hardened soll, its maker says.
The self-propelied chain-drive tiller features
a &-stroke, 5-hp Briggs & Stratton engine.
handle-mounted controls and a front coun-
terweight. It tills a 17-in.-wide path upto 8
in. deep and has a 7-position depth stake. As
a safety measure, It does not till in reverse,
and Its tines are covered with a hinged
guard. It costs about 5750 at out-
door power equipment dealers.
For more information about this
tiller, write Poulan/\Weed Eater,
5020 Flournoy-Lucas Rd., Shreveport,
LATI129.
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Cuts Closer

Trim right next to flowers and other delicate |
plantings with this cordless string trimmer.
Weighing 2.6 pounds, it cuts a é-in. swath
and runs about 45 minutes on a full charge.
Recharge it overnight. ts monofilament line
Is .080 in. dia., the same heavyweight line
used in gas-powered trimmers. The line is re-
placed as a snap-in cartridge, and the five
cartridges that come with it should last
about half a season. Called Clipquik, it costs
about 535 at hardware stores and home-
centers. For more information, write to Pou-
lan'Weed Eater, 5020 Flournoy-Lucas Rd.,

Shreveport, LA 71129,

No Cord Cuts

Designed to eliminate cord cuts and tangles,
this hedge trimmer is powered by a 5-pound
12-volt lead/acid battery that hangs off your
shoulders and hip with adjustable straps.
Fully charged, it cuts up to 1000 sq. ft. of
hedge and recharges overnight says Black &
Decker. The battery is protected while re-
charging with a built-in. 20-amp circult
breaker. The 1&-in.-long bar can cut in either
direction and severs branches up to Ya in. dia.
It costs about 595 at hardware and depart-
ment stores. For more information, write to
Black & Decker, 10 M. Park Dr., Hunt Valley,

MD 21030-0744.

Rough Rider

You can clear weeds and brush on rough ter-
rain with this mower because its 38-in. sickle
bar pivots to follow ground contour. Capa-
ble of slicing through a V:-in.-dia. sapling. its
induction-hardened steel knives are individ-
ually replaceable. Power transfer from the 4-
stroke, 4-hp engine Is by belt and chaln
drive. Other features include bar-tread tires,
handlebars mounted in rubber sleeves to
damp vibratlion and a vibrating grass di-
verter to push aside the growth that has
been cut down. It costs about 51279 [5180
extra for key start] from Troy-Bilt Manufac-
turing Co., 102nd 5t., Ninth Ave., Troy, NY
12180, (B00) 828-5500.

Safe At Home

The two 20-tooth blades on this 3-wheeled
edger move back and forth to reduce the
danger of rocks thrown by spinning blades.
The 42-pound edger |s poweredby a 1-
horsepower, I-stroke engine, and its blades
stop Immediately when the engine is
switched off, A 32-in.-long handie is adjust-
able, and the blades cut from %2 in. to 2% in
deep. It costs about $550 at outdoor power
equipment dealers. For more information.
write to RedMax. 540 Frontage Rd., Suite
3562, Northfield, IL 60093-1210.

Hybrid Hauler

The Kawasaki Mule 2010 is a 4-wheel-drive
hybrid. Powered by a 540-cc fan-cooled. 4
stroke overhead valve engine and automat-
Ic transmission, its top speed Is 22 mph. The
Mule weighs in at 1065 pounds and, with a

flip of a switch, can change to 2-wheed drive.
Turning radius is 14.8 ft. While pulling 1000
pounids, it can carry 600 pounds of cargo in its
11.3-cu.-ft. capacity, hand-crank-operated
dump bed |a hydraulic lift kit is avallable
from the dealer). It costs about $6495 at Ka-
wasaki dealers. For more information
about the Mule 2010, write to Kawasak|
Motors Corp.. USA, 9950 Jeronimo Rd.,
Irvine, CA92718-2016.
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Lawn Sophisticate

Snapper’s 12-horsepower, 33- and 41-in.
LT12D riding lawnmowers are designed
with comfort and ease of maintenance In
mind, their maker says. The blade-helight le-
ver Is located for easy reach, and nine blade
settings adjust for grass from 1 to 4 in. tall.
Their &-speed, disc-drive transmissions can
be shifted on the go. No tools are necessary
to remove the hood or adjust the polyure-
thane seat. The 33-in. model costs about
52100 and the 41-in., 32200 at Snapper out-
door power equipment dealers. For mare in-
formation and detalis, write to Snapper

Power Equipment, McDonough, GA 30253.

Portable Power

You can work beyond the range of exten-
slon cords with this portable electric genera-
tor. Powered by a 4-stroke englne, the 54-
pound generator measures 11 in. deep = 15
in. high = 15 in. long and produces |20 volts
at 11.7 amps or 12 volts at 10 amps. It costs
$700 at outdoor power equipment dealers.
Write Yamaha Outdoor Power Equipment,
6555 Watella Ave., Cypress, CA 90630,

&.P ':I.I' r;'-l:_1 3 ;L':Tllq-_‘.l.,‘ " )

One-5Stop Tool

The Green Machine 1900 replaces individual
equipment with a power head and six at-
tachment tools. A 85-horsepower, 1-cycle
engine is mounted on an aluminum shaft
with an adjustable handle. With a 3-in. string
trimmer head It costs about $190, witha 3-in.
trimmer/brush cutter or a blower, $230, an
edger, 5260, and a snowthrower of culti-
vator, 5290. It's sold at outdoor power
equipment dealers. For more informa-
tian, contact The Green Machine, HMC, |
P.O. Box 560, Long Beach, CA 90801-
0560; ar 20710 5. Alameda St., Long Beach,
CA 90810,

Pickup And Go

Attach the Navi-Hoe to a Y-ton or larger
pickup and drive to where you want to dig.
Welghing 850 pounds, it consists of a hydrau-
lic boom and 1 2-in.-wide bucket, stabilizers,
controls, seat, hydraulic pump and mounting
hardware. The truck's engine, at idle, pow-
ers Its hydraulic system. The boom swings
160° side to side and digs to 72 in. deep. The
boom, seat and controls can be centered on
the bed or to the left or right side. It costs
about $7000 from Navi-Hoe dealers. For
more information, write to Navi-Hoe at Full
Vision, Inc., P.O. Box 647, W, Hwy 59, New-
ton, KS 67114,

Tight Control

This 4-wheel-steering, 42-in. tractor hasa 12-
In. turning radius. its manufacturer says it
tracks truer than other all-wheel-steering
tractors because its computer-generated
steering mechanism ensures the rear wheels
follow the front, eliminating rear-wheel
skidding. It's powered by a 14-horsepower
twin-cylinder engine hooked to a single-
speed transaxle and a 7-speed crulse-control
lever, It costs about 52400 at White Outdoor
Power Equipment dealers. For more Infor-
mation, write to White at P.O. Box 3561131,
Cleveland, OH #4136,

Deep Deck

The 4'-in.-deep mower deck and blade con-
figuration on this lawn tractor create a vacu-
um that stands up grass for a neat cut and
better discharge. The deck plvats with the
front axie to prevent scalping, and cutting
height is infinitely adjustable from 1 to 3.5in.
A quick-hitch mounting system lets either
the twin-biade 28-in. or the triple-blade 44-
in. deck be removed without tools. With a
12.5-horsepower engine and 38-in. deck, it
costs about 53000, and a 1 en-
gine and 44-in. deck, about 53700 at out-
door power equipment dealers. For more
information, write to Simplicity, 500 N.
Spring 5t., P.Q. Box 997, Port Washington,
W1 53074-0997. ™
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Sedona, Arizona,
HJﬁtl-lﬂE‘l‘idE‘Eﬁ; pond _
and cool-water Lanyuus:
monuments were evﬂ?whmt'&m
sets blazed enmch night in widesereen
technicolor. Ah, wilderness, =

But as spectacular as the scenery

was, the high-téch outdoors geareho-
sen for field testing was equally

BH

the. blue-sky ey of
Gnmm;g

electronic mstE

altitude-and weilthi
with multifuel sto
exchangers, Jovernip

jﬂfiﬂ‘l_ﬂ}w:;-a; fabric and
: e and dey in-elothing made
' :-m «ﬂmzh tech textiles.

———'=ﬁ utward bound

VTV = are one of the best-kept secrets

L'
1"?"_ mﬁl&—m outdoor life. Three-wheelers were

banned a year ago (the government
justly deemed them inherently
unsafel; but higgét, sufer, more verss-
tile 4-wheelers aré still great utility
vehicles for those who like to o ruding
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out to where the wild things are.
We tested a new Yamaha 250-ce
YFM250 4-wheeler by driving

it fully

loaded with several hundl'ed pounds of :

equipment up red-rock moonscapes
and nedr-vertienl gr: uie-s. The G-speed

workhorse is: equl 1 with reverse
and hutbr ~u:n W gear ranges.
retaﬂs for $3449.

"ﬁ.‘hl: higg'eat story in out-
:Iuara ‘ig high-tech clothing, The
pmhlenrm tlTat vou need a computer

meﬂl MARCH 1950

ia and L.L. Bean

!ﬂ m Fala 0
) 4 E at exchanger

lh..

5 Y'FMISO ATV
' [pelnwj

ﬂ]{i tout to keep up w]lh the latest
hroughs in Curdm a, GoreTex,
Hydrofil and dozens of other speeial-
twl fabries. It took us awhile, but we
finally figured out the difference
between the high-tech and the hype,
and concluded there’s never been a
better time to outfit for the outback.
After we broke camp in Sedona we
headed for Key Largo, Florida, to test
new-wave snorkel and scuba equip-
ment, another hot area for innovation.

dﬁi: | AP

r the outdoor life include: high-

R

5"!"“
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Dive computers, metal detectors and
underwater communicators are Among
the latest high-tech gear.

Getting away from it all means dif-
ferent things to different people. But,
no doubt, all outbound adventurers
have at least one thing in common—
the to heed, in some way, the
universal call of the wild. M
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NEW-FRONTIER
FABRICS

A guide through the maze of chemistry’s latest miracle fibers.

BY TIM BANSE; PM Illustrations by Gary Ciccarelli

HE PROBLEM OF being mis-

erable in cold, wet weather has

been solved. At least that's the
claim made by today’s high-tech tex-
tile mills. Modern outdoors clothing is
woven with fabrics that are water-
proof, breathable and toasty-warm
even in the most adverse conditions,
If you buy and wear the right clothes,
apparently, you can comfortably ig-
nore a sleet storm.

Unfortunately, this modern mir-
acle has created a new problem of its
own. We counted more than 200 fabric
names during research for this arti-
cle. Without carrying a computer
printout, how can a person confident-
ly walk into a store and buy the best
garment for his needs?

Cracking the code

Buyers of outdoors clothing—and this
includes everyone from hunters to
campers to football season-ticket
holders—are confronted with cloth-
ing racks filled with names like Hy-
drofil, Versatech, Quallofil, Ultrex,
High Trek and dozens of others. Some
of these come directly from chemical
labs like DuPont, Allied, Amoco and
3M. Some come from fabric compa-
nies that purchase fibers and make
hybridizations. And still others come
from clothing manufacturers that
market proprietary names,

The best way to demystify this puz-
zle is to separate fabrics into three
basic categories: 1. shells, 2. water-

roof/breathables, and 3. insulation/
inings. The shell is simply the outside
layer that holds the garment togeth-

er. It's construeted from synthetic or
natural fibers or both. Depending on
the mill, the shell may be coated or
bonded with a semipermeable lami-
nate or membrane.

No doubt the most fascinating
guestion regarding high-tech fabric
is: How can a single garment keep
rainwater and wind out while allow-
ing perspiration to escape and keep-
ing body heat in? The answer is that
waterproof/breathable fabrics are
semipermeable membranes, coatings
or microporous fabries capable of dif-
ferentiating between body-generated
vapor and outside drops of water.

Gore-Tex, from W. L. Gore, is prob-
ably the most well-known, high-tech
outdoors fabrie. It is actually a thin
film with 9 billion microscopic pores
per inch. Each of these c{::]:'ea is 20,000
times smaller than a drop of water,
yet T00 times r than a water-va-
por molecule. This means that rain
drops are too big to penetrate while
vaporized perspiration is easily ex-
pelled. When Gore-Tex is bonded
with an outer shell you end up with a
breathable but totally waterproof,
windproof garment.

Microfine, from DuPont, is also
mieroporous, but it isn't a separate
membrane or layer. It is a fabric that
achieves water repellency and vapor
breathability through the density of
its weave.

Sympatex, which has the same
characteristics as a microporous
membrane, is actually a nonporous
membrane. It achieves breathability
through hydrophilic chemistry, which
diffuses perspiration along water-
attracting regions in the solid mem-
brane.

The same effect can also be
achieved by certain coatings. These
differ from membranes in that they
are spread in liquid form and cured on
the shell. Thickness is critical. The
coating must be applied as thinl;]i as
possible or the water vapor will be
trapped inside. Ifit's applied too thin-
ly, pinholes allow water droplets to
migrate inward. MicroTee, from Mi-
croPore, is a microporous coating,
Aqua-Guard, from Rotofil, is a nonpo-
rous coating. Helper finishes, such as
Zepel, are often combined with coat-
ings to induce water to form in ln.rﬁla
drnf)]ets and more easily run off the
shell.

Being wet is bad enough, but being
cold and wet is insufferable. A good

Light on your feet [from left to right )
Vasque Clarion Il Hiking Oxford | 572 | and
Vasque Clarion Il Hiking Boot |579). both of
which come with removabie insoles; LL
Bean Winter-Sports Sneaker | $47); Rocky
Stalker (3130) and Hi-Tec Slerra Lite | $50).
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GORE-TEX HAT
WITH ACRYLIC FLAPS

lining eliminates this misery by pro-
viding insulation and a degree of mois- HIGH'TECH
ture management.
Insulating fabries slow down the TEITII'ES
natural process of air warmed by body
heat m.iﬁrnting outward to the cold.
But high-tech textiles, such as Du-
Pont's Thermolite and 3M's Thinsu-
late, not only combine high heat GORE-TEX AND
retention with minimal bulk, but doso SLOPLEXSHRLL
even when wet. d ookt
Another kind of insulating fabrie is
composed of fibers that are hollow.
Dead air is trapped inside and insu-
lates while the surface area wicks per-
spiration away. Fabrics that fall into
this category are DuPont’s Coolmax,
Thermoloft, Quallofil and Thermax.
Long underwear, the ultimate
warm-weather item, should wick per-
spiration away from skin, transfer it
to outside layers of clothing and pro-
vide insulation. To accomplish this,

INSIDE GORE-TEX

GORE-TEX
MEMBRAMNE

CLOSED-CELL
FOAM

THINSULATE

GORE-TEX
CORDURA AND et

High-performance clothing pictured In THINSLILATE
illustration [right) Is from Cabela’s, Helly- BOOT
Hargen and LL Bean. Gore-Tex [top] was

first waterproof/breathabile system.

Utrralight Winter-Sports Sneakcer |above)

is from LL. Bean.
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High-Performance Fabrics

Bion NI, Bradford Industries, a solid
polyurethane film that achieves breath-
ability through hydrophilic chemistry.
Can be used as a laminate or coating.
Abrasion resistant. Found in outerwear,
rainwear, gloves and boots.

Caprolan, from Allied, nonshrinking,
durable nylon base that's highly abra-
sion resistant. Used in rugged outwear,
packs and luggage.

Cambrelle, from Faytex Corp., atough,
nonwoven shell fabric using a nylon
core. High rate of ion and breath-
ability. Resists odor, abrasion and piling.
Found in boots and shoes.

Coolmax, from DuPont, a hydrophobic
polymer with 4-channel fiber. Great
evaporation and wicking capacity.
Found in bodywear, sport socks, shoe
liners and used for low insulation,
Condesa, from Amoco, also known as
Propex Ill. A shell fabric woven of poly-
propylene. Used in boots, shoes, rugged
outerwear, luggage and packs.
Cordura, from DuPont, was originally
used in tires. This tough nylon shell fiber
is often blended with other fabrics to soft-
en it. Found in boots, shoes and rugged
outerwear, as well as backpacks and

Entrant, from Toray Industries, is a
fabric that allows moisture to pass in only
one direction. Used as a shell fabric in
outerwear and rainwear,
Gore-Tex, from W.L. Gore, a thin, mi-
croporous membrane bonded to shell
material. it was the first technique to cre-
ate breathable rainwear. New soft and
stratch blends are now found in socks,
jeans, gloves, hats and sweaters, in ad-
dition to ubiquitous outerwear and rain-
wear applications,
High Trek, from DuPont, a yarn blend
comprised of 55-percant Orlon, 20-per-
cent Hollofil and 25-percent wool. Soft,
warm and itch-free, also transports
moisture away from body. Insulates
even when wet. Found in sweaters,
socks, hats, scarves and gloves.
Hydrofil, from Allied, hydrophilic co-
nylon insulation fiber with rapid
wicking ability. Used in thermal under-
wear, socks, gloves and jacket liners,
Kodofil, from Kodak, a lightweight, tu-
bular polyester insulating fiber. Found in
outarwear and sleeping bags. Similar to
the softer Kodosoff.
Microfine, from DuPont, the first micro-
fiber of 100-percent nylon. Weaves in
water repellency, wind protection and
vapor permeability without need for a
coating or laminate. Very soft. A shell

fabric of wide application in outerwear.
Microsoft, from DuPont, a micropo-
rous fiber with a sanded, suede finish. A
weatherproof shell fabric used in light-
weight outerwear.

MicroTec, from MicroPore, a micropo-
rous fluoropolymer coating that can be
used on most synthetic and some natu-
ral fibers. Waterproof and breathable.
Found in outerwear and rainwear.
Quallofil, from DuPont, a hollow fiber
with four channels. Soft and downlike, it
maintains loft and insulation qualities
through repeated washings. Found in
winterwear and aven ng bags.
Super-Microft, from Teijin America, a
weave of polyester yams that has micro-
crimpsin fibers that create a soft, natural
feeling. Water repellent. Used as a shell
for down pants and jackets.

Supplex, from DuPont, a lightweight,
multifilament nylon. Waterproof and
noticeably softer than ordinary nylons.
Often blended with natural fibers for
outerwear sheils,

x, from Akzo, a nonporous,
polyester waterproof/breathable mem-
brane. Laminates to any material and
found in shoes, boots, hats, gloves and

outerwear,

Thermax, from DuPont, a hollow-core
polyester knit that insulates and pro-
motes wicking. Found in thermal under-
wear, socks, hats and gloves.
Thermoloft, from DuPont, a fine, hol-
low polyester fiber interlocked with a
binding fiber. A mid-loft insulation found
in outerwear and winterwear,
Thermolite, from DuPont, a thin-fill in-
sulation similar to Thermolofi. Found in
outerwear and some lightweight sleep-
ing bags.

Thintech, from 3M, a nonporous free-
standing membrane with hydrophilic
tendencies. Used as a laminate layer or
insart in outerwear and rainwear.
Thinsulate, from 3M, Insulation con-
structed of 65-percent olefin and 35-per-
cent polyester. Found in everything from
outerwear and gloves to boots and hats.
Uiltrex, from Burlington, 3-part system
of Supplex, microporous inside coating
and water-repellent finish. A waterprool/
breathable shell fabric found in outer-
wear and rainwear.

Versatech, from Burlington, a polyes-
ter microfiber with waterproof/breath-
ability built in due to the dense weave.
Found in outerwear and rainwear.
Zepel, from DuPont, a fluorochemical
finish, Effective through multiple wash-
ings. Does notinhibit breathability. Used
on outerwear and rainwear.

92

Duofold uses a 2-layer system com-
bining Thermax wool. The Ther-
max layer feels soft next to skin and
enhances wool's natural warmth and
tendency to wick moisture away.

Not too long ago hiking boots were
as heavy as a pair of bricks. Not any-
more, Supertough Cordura, from Du-
Pont, now replaces leather in upper
panels to reduce weight. Microporous
membranes and water-wicking insu-
lations, equally lightweight, do their
magic to keep feet warm and dry. And
Vibram soles, developed by the Army
for humping jungle trails in Vietnam,
offer good traction and seem to last
forever. The result? Rugged boot
weighing just 2 pounds.

Hypl versus high tech

It’s impossible to he familiar with ev-
ery single fabric, fiber and propri-
etary brand name. Several new ones,
in fact, seem to appear every day.
However, there is a way to shop for
high-performance clothing and find
the garment you need.

First read the hang tag and deter-
mine whether the waterproof/breath-
able component is a membrane or a
coating or a microporous weave.
Membranes do a slightly better job
managing moisture and may last long-
er. Coatings, on the other hand, tend
to be softer and more supple. Micro-
porous weaves, becoming widely
used, may be the wave of the future.

Next, check details of construction.
Because water tends to seep in at the
seams, quality garments tape their
seams. The best designs eliminate
shoulder seams altogether. Also cru-
cial for keeping out water are flaps be-
hind zippers and closure cuffs.

Waterproof/breathability makes
good sense if you anticipate spending
extended periods in a driving rain,
but it may be overkill for alpine ski-
ing, where you might be better
served by waterproof shells.

Some manufacturers tend to con-
fuse buyers by inventing proprietary
names. The main thing to remember
is that searching tags and labels for
primary fibers is the best way to sepa-
rate high tech from hype. ™

Clothing for illustratinns and photography:
Cabela's, 812 12th Ave., Sidney, NE 69160, (B00}
T4

Columbia Sportswear, 6600 N, Baltimore, Port-
land, QR 97203, (506) 286-26T6

Helly-Hansen, F.0. Box 97031, Redmond, WA
WROT, (206) RR3-4313

L.L. Bean, Casen 5t., Freeport, ME 04033, (500}
221420

Patagonia, P.0. Box 8900, Dept. 065C, Bozeman,
MT EOTI5, (RDO0) 523-0587

Wrangler, P.0. Box 21488, Greensboro, NC 27420,
(9193 373-3400
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In Colorado,
The Fountain Of Youth
Isn’t A Founta.m

- &
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It's amazing how an exhilarating ride on the waves of a Colorado river can | Colorado Tourism Board, Box 38700
wash the years away and leave you feeling like a kid again. River rafting, | Dept. 146, Denver, Colorado 80238
however, is just one way a vacation in Colorado can help you rediscover that | Name
wide-eyed kid in you. Soaring in a hot air balloon. Hiking in the beautiful
Rockies. Fishing a mountain stream. Or exploring ancient Indian ruins or Mdrcss

ghost towns seem to have the same effect. Cﬂ},
So, if you're tired of acting your age, CO]_ORAm lS 7i
send for our free Vacation Guide. Or call |otate______zp___

toll-free and ask for extension 146. 1 - 8 00 -4 3 3 -2 6 5 6 | Telephone
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CUTTING-EDGE

CAMPING

The latest innovations in backcountry gear.

BY JOE SKORUPA, Boating/Outdoors Editor; PM Photos by Rich Cox

OING OUT into the wild
doesn't necessarily mean go
ingr native, In fact, most back-

ecountry adventurers are equipment
intensive sportsmen who anderstand
that getting away from it all nltimate-
ly means bringing a great number of
things with you
Bo, it's not :--1H'[r|‘j:~il|;_': that I'lJ;_fll_rL'1|
individualists welcome the current
trend in high-tech camping
gear. Space-age alloys and
1'rrr'r|p|-:-jl es, introduced
over the past couple of

vears, have produced lighter, stron-
ger, more compact equipment, while
outhack aceessories have been radi-
cally transformed by advanced elec-
tronies and cutting-edpge designs.

The compleat camper

In some ways, the biggest problem
facing today's outdoors outfitter is
narrowing down the options. The PM
test team inspected dozens of innova
tive backeountry items belore sel

tling on & manageable proup. After
four days of field testing in Sedona,

Arizona, here's what we found.
Since few outdoorsmen enjoy
camping in Arctic or monsoon condi-
tions, the 3-seasons Aerie tent, from
Kelty, is designed to take full advan-
tage of good weather. An open-air
effect is achieved by unzipping the en-
tire front panel, which transforms he
[‘I‘t'-':-'uh'l'lhﬁtlg..: shelter into a high-h*rh
lean-to. To let in even more air and
light, a mesh panel runs the full length
ol the back wall.
When conditions worsen, a rainfly
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fits over the ripstop-niylon tent and
alzo doubles as a front awning. The
G-pound 4-ounce Aerie, which sleeps
two in a rectangular space measuring
37.2 8q. ft., retails for $255.

Internal frame or external, which
makes the better backpack? The an-
swer is both, because each has its own
strengths. For example, the internal-
frame Alpine Dancer ($195), from
North Face, has a narrow, snag-free
profile and is superb for climbers. [t
weighs b pounds 2 ounces and has an
phstruction-free volume of 2.3 cu. L.
The top pocket is removable and dou-
bles as a fanny pack.

The wide-profile, external-frame
Cirque R ($165), from Kelty, is an
ideal hiker's pack. The frame enables
a sleeping bag to be securely lashed
outside the f-pound S-ounee pack and
the extra width (volume is 2.7 cu. fi.)
allows the designer to incorporate
handy side pockets,

in the bag
Sleeping bags may not be the most
high-tech pieces of gear, but some are
better than others and the one the
test team liked best was the 4-season
Unimog ($275), from North Face.
This semirectangular-cut, down bag
is tapered, but doesn't constrict the
lower body like a mummy bag. Its
temperature range is down to zero.
Two items that worked well with
the Unimog are the Air Lift II mat-
tress and Spider Mat pad gripper,
both by Basic Designs. The Air Lift L1
{$49) measures only 4 in. % 8in.
rolled up and weighs just under 2
pounds, It features a multichambered
design that enables it to inflate evenif
individual tubes need repair. To elimi-
nate sliding on uneven ground—
caused by nylon bag on nylon mattress

—the nonslip Spider Mat ($10) wraps
around the mattress and secures with
Velero tabs,

Most outback stoves deliver heat,
but none do it as efficiently as MSR’s
{Mountain Safety Research) Whis-
perLite Internationale and XPD
Cooking System. The Whisperlite
Internationale ($54) is an innovative
multifuel stove that burns white gas,
kerozene, Coleman Fuel and Chevron
Blazo. But the real breakthrough is
the XPD ($46), which consists of two
rounded stainless-steel pots and a cor-
rugated-aluminum heat exchanger
that traps and efficiently channels hot

with the external-frame Kelty

Cirgue R [left] and intermal-frame Alpine
Dancer, from North Face.
stove gases. With concern about qual-
ity of drinking water running high in
the wilderness, the Deluxe First
Need ($50), from General Ecology, is
a welcome solution. The 15-ounce
water purifier effectively filters out
waterborne bacteria and protozoa,

itie eyats and most chemieal pol-
utants. This includes giardia.

Finally, no backeountry adventure
is complete without interesting gad-
gets and gizmos, The two we selected
are Ultimeter, from Peet Bros., and
Liquipak, from IAO. The multifunc-
tion Ultimeter ($165), a combination
altimeter, barometer and thermom-
eter, is a marvelous aid in topogra-
phie-line navigation and a key to
forecasting the weather. Liquipack,
which comes in a variety of sizes, isa
flexible alternative to a canteen. The
water belt unit ($20) holds up to 1 li-
ter, fits around the waist and is ideal
for day hikes.

Modern technology is often thought
to be the hallmark of civilization. We
found that many new pieces of high-
tech equipment were actually born to
be wild. ™

Roughing It with |clockwise from far left):
Deluxe First Need water purifier; Ultimeter,
a combination altimeter, barometer and
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UNDERWATER
ADVENTURES

Reef testing new-wave snorkel and scuba gear.
BY PIERCE HOOVER: PM Photos by Stephen Frink

OT LONG AGO, the deck ofa
N dive boat looked like a scene

from an old frogman movie,
Everyone was dressed in black rub-
ber suits, masks, fins and wore un-
painted steel tanks on horse-collar BCs
(buoyancy compensator devices).

Today, that same boat looks more
like a snack bar at a skateboard park
with divers decked out in lime green
suits, hot pink fins and fuchsia masks,
And beyond bold colors, current new-
wave gear is compact, lightweight
and more technically advanced.

But divers have seen dramatic ad-
vances in equipment before, My clos-
ets, for one, are filled with highly
touted gear accumulated over several
seasons of buying. Some items were
really big news when they first hit the
market and now draw only amused
chuckles from fellow divers when
worn at a dive site,

Thisis definitely not the case today.
In fact, the first problem facing the
PM test team was narrowing down
the innovative gear to a manageable
group. In the end, the equipment se-
lected ranges from computers that
combine funetions of gauge monitor-
ing and dive-table calculation to a
treasure-hunting metal detector to a
raft-mounted breathing system that
opens the underwater world to thou-
sands of first-time divers.

On the reef

Our test site was Florida's John Pen-
nycamp Reef State Park, a colorful
world of eoral gardens and sunken
wrecks that's just a short boat ride off
Key Largo. This immense, protected
reef is filled with a variety of under-
water locations that are ideal for both

The Snuba, a floating scuba tank with air
hoszes ([opposite], enables noncertified
divers to explore coral gardens and play
with moray eels [top right). Divers breathe
through second-stage mouthpleces and
tow the raft as they swim. Treasure hunter
{Inset opposite| scans an old wreck with
new Pulse 8X metal detector. The Delphi
[right]), by Oreca Industries, is a next-
generation dive computer.
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Aimst

snorkeling and diving adventures,

No snorkeler likes to get saltwater
in his or her mouth, but until now it
came with the territory. The new Im-
pulse snorkel ($44), by US Divers,
solved the problem with an annular-
valve baffle system set on top of the
snorkel barrel. It prevents water
from reaching the mouthpiece while
underwater. A purge valve drains the
tube upon resurfacing,.

We were impressed with the Im-
pulse's dry-mouth capability, but de-
cided to give it a torture test. We puta
garden hose in the top of the tube, put
the mouthpiece in place, and turned
on the water. The water was pushed
out the side vents and we were able to
breathe normally. Use the Impulse
onee and you'll be hooked.

We coupled the Impulse snorkel
witha US i):vem Sean mask, whichis
neutrally buoyant and made of soft sil-
icone, It has an extrawide face plate
to increase peripheral vision and re-
tails for about $90.

Rad fins

Fins are fins, right? | dug into my
closet and brought along a number of
the recent breakthrough fins to the
test site. These included black rubber

fins with straight blades, rocket fins
with sculpted vents, a pair with sili-
cone blades and a set shaped like
spaceship wings fitted with 1-way
scupper vents, Fins aren't just fins,
After a day of testing, it wasn't

When “razor sharp” isn’t good enough
you need the Diamond Hone" Sbﬂ?'p@ﬂﬂ?:

s!a}wsbarpnﬂ > 3 Hn
longer than professiona

For a store near you call Edgecraft Comp., B00-342-3255 Edgecraﬁ

100

Chef'sChoice”
professional

110

MNew-wave underwater gear |above,
doclowize from top left]: Expandable Plana
Avantl fing, from Mares. Impulse snorkel,
with baffie system that prevents water
entry, and silicone 5can mask (center) are
both from US Divers, Aqua Vox enables
divers to communicate. Omega Reef
Runners are good on land and In water.
Weekender 35, from Kodak, i waterproof
and disposable. Casio Altl-Depth measures
depth and altitude.

hard to determine that the new Plana
Avanti fins, from Mares, were the
pick of the litter. The Plana Avanti
($79) offers a noticeable improvement
in kicking power and efficiency, thanks
to twin flexible rubber strips running
the length of the blades. The strips
enable the blade to expand during the
kick stroke to displace more water.

Most scuba divers who wear large
open-back fins couple them with neo-
prene booties. For snorkelers, how-
ever, we found a good option in the
lightweight Reef Runner shoe from
Omega. It has a nonskid sole joined
with a nylon upper. It's as comfort-
able on land as 1t is in water and costs
about $35.

One final item for snorkelers is the
new Weekender 35 ($13.95) underwa-
ter camera from Kodak. It's a fixed-
lens, 24-exposure, 35mm, disposable
that's waterproof to 15 ft. It can be
dropped off for development at any lo-
cation that does regular Kodak devel-
oping. We developed a roll and the
prints were tack sharp.

Down under

An exciting world exists just 20 ft. be-
neath the water's surface, but unless
you're a certified diver it may as well
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Pl FHOTO BY ROBERT BOWA



be 200 ft. However, an innovative
new device, called Snuba, opens up
that world to anyone.

The Snuba system uses a conven-
tional scuba tank eradled in an inflat-
able raft that's easily towed by
underwater explorers. Divers are
connected to the tank with low-pres-
gure lines coming from a first-stage
regulator and breathe through sec-
ond-stage mouthpieces.

The result is that the Snuba system
leaves the diver free of all equipment
except a few weights, a lightweight
harness to hold the regulator in place,
and a mouthpiece.

The raft is made from the same ma-
terials as life rafts and has a plexiglass
window built into the bow so that
divers can paddle to the dive site and
preview the underwater scene. A
unique pressure gauge that monitors
the first-stage regulator accompanies
one of Snuba’s two mouthpieces.

Certified divers can rent Snuba
without supervision, but others will
need a half-hour training session,
which has been approved by national
dive associations, and be accompa-
nied by an instructor using conven-
tional gear. Currently, Snuba is
available through a network of rental
programs, If it were for sale, the rig
would cost about $2700,

The test team found Snuba to be
more fun than anticipated. The har-
ness allows divers to effortlessly tow
the raft, which acts like a topside
warning to boaters,

How much adventure can you have
at just 20 ft. below the surface? Dur-
ing testing at John Pennyeamp, we
visited elkhorn coral reefs, two old
wrecks and fed a 4-ft. moray eel.
Snuba is a true user-friendly break-
through that should enable thousands
of beginners to take their first breaths
underwater.

Deep thrills

Certified divers who go deeper than
20 ft. will want to try the new Genesis
80 air tank from Sherwood. The light-
weight and compaet Genesis 80-cu.-
ft. eylinder is nearly 7 in. shorter than
a standard aluminum 80-cu.-ft. tank
and 4 pounds less.

In addition to the 80, Genesis
makes 65-cu.-ft. and 100-cu.-ft.
tanks. They range from 3330 to $455,
depending on volume.

e company that started the dive
computer revolution, Orca Indus-
tries, has just introduced the Delﬂii
($649), a second-generation unit that
bases bottom time on caleulated nitro-
gen levels in the body. It reads tank
pressure to calculate air consumption
and remaining bottom time, and is
also the first dive computer pro-

POPULAR MECHANICS ® MARCH 1990

grammed for decompression diving
intervals,

Speaking of underwater electron-
ics, the latest sport-tech watch from
Casio, the Alti-Depth ($99), is water
resistant to 100 meters and contains a
depth gauge and altimeter, plus all
the usual stopwatch functions. We
dove with it and took it up in an air-
Elnn-e. In both instances, it proved to

e Very accurate.

If you're tired of looking at fish and
would rather search for buried trea-
sure, instructor Carl Fismer, of the
Spanish Main Treasure Co., in Isla-
morada, Florida, has a gadget for
you. Over the past couple of years,
Fismer has found about 20,000 in sil-
ver coins and 50 gold pieces. How?
Uainf the new Pulse 8X underwater
metal detector, from JW Fisher, This
electromagnetic sensor can locate
coins buried 16 in. deep and can also
be set for dry-land use, Cost is $895,

Fismer admits that he's dug u
more beer cans than coins, but he still
prefers a unit like the Pulse 8X with-
out a discriminator feature that filters
out clutter. The reason? He once
found 200 silver coins in an area that a
diseriminator would have discounted.
The lesson, Fismer says, is to dig up
every find.

Talking like flipper
Commercial divers sometimes use un-
derwater communications systems
consisting of a full face mask and an
electronics package that channels
conversations through a transducer
and receiver. Sport divers rarely use
the systems because they're bulky,
hard to use and very expensive,
Florida inventor Mike Benjamin
decided a better way to eommunicate
underwater was to imitate dolphins
and whales. He studied the mammals
and came up with Aqua Vox, which
mates to a regulator and ereates an air
chamber for divers to speak into. The
chamber contains a bullet-shaped ele-
ment that channels sound and trans-
fers it from air to a liquid medium.
The test team tried Aqua Vox and it
worked, but not without a little prac-
tice. Exhaust bubbled from the regu-
lator can drown out the sound, so you
learn to speak when your partnerisn't
exhaling. Also it works best when you
look directly at the person you're
speaking to. Onee you get the hang of
it, you can have underwater conver-
sations at distances up to 20 ft.
Electronic underwater communica-
tions systems cost several thousand
dollars, which makes Aqua Vox a bar-
gain at 399, Now, thanks to Mike Ben-
Jamin and Aqua Vox, I guess you
could say that even underwater talkis
cheap. P
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FIRSTHAND DRIVE REPORT

"90 Nissan Pathfinder 4-Door

BY RICK TITUS, West Coast Editor

HE BATTLE for market
supremacy in the sport/
utility division is fast becom-
inga war. What was once a
peaceful segment dominated
by the Jeep Cherokee is a hot-
bed of new models,

Of the current crop, Nissan
has one of the winners in its
new 4-door version of the
Pathfinder. Recent studies
have shown that 85 percent of
all sport/utility vehicles are 4-
doors, so Nissan put a high
priority on the new design.

Coneeived and executed at
the Nissan Design Interna-
tional studio in San Diego,
California, the new Pathfind-
er was developed around a
standard 3.0-liter, 153-hp
multiport fuel-injected V6 en-
gine. It's offered with either 2-
or d-wheel drive and is avail-
able with either a 5-speed
manal or 4-speed automatic.

Ride and handling are the
new Pathfinder's strong suits.
The use of progressive-rate 5-
link eoil springs in the rear
gives the 4-door Pathfinder a
luxury-vehicle ride, by sport/
utility standards. The torsion
bar front suspenszion works
well in both on- or off-road sit-

uations, but is elearly tuned
for on-road ride and handling,

Four-wheel disc brakes,
with a mechanical rear-wheel
antilock system, provided the
Pathfinder with the means for
rapidly hauling itself to a halt.
Repeated hard brake use re-
vealed little sign of fade or off-
center pull. We also give high
muarks to the decreasing pow-
er-assist steering, which was
light at low speeds, yet pre-
cize at higher speeds,

Get the revs up
We found the engine a bit
sluggish on the bottom end,
requiring several seconds of
flat-to-the-floor acceleration
before really gaining its lung.
Onee driven to the middle of
the tachometer, however, it
proved smooth and lively. The
highly developed corporate 3-
liter V6 got several intake
manifold and fuel-injection
mods in an effort to improve
its low-end torgue and overall
driveahility, all of which con-
spires to give the Pathfinder
an impressive 3500-pound
towing capacity.

The external design intent
was to minimize the cosmetic

impact of four doors while em-
phasizing the ease of rear-seat
entry. To that end, the new
Pathfinder's designers were
very suceessful. It clearly re-
quires a second glance to spot
the rear doors. The C-pillar
concealed door handles do a
great deal to assist in this ob-
jective. As for ease of rear-
seat entry, we found the
Pathfinder at least as pood as
any, but still a little awloward
on step-in, Onece seated, how-
ever, both the rear seats and
the leg space are fine,

We found both the base XE
and the high-line SE to be
nicely appointed. Fit and fin-
ish quality for the interior
matches that of Nissan's Max-
ima, which is to say, quite
high. A complete
AM and FM ste-
reo cassette au- =
dio system with
four speakers is
the standard,
with system up-
grades readily
available, Nissan
made an extra ef-
fort to provide
excellent interior
air circulation

and designed a split rear win-
dow in both rear doors that al-
lows approximately 60
percent of the glass to roll
down—no small feat consider-
ing how small the new rear
doors are. The back seatrest
folds down, in either halves,
orintotal. When everything is
folded down, the cargo-
carrving floor space is
nearly doubled. The
dashboard and the
" working controls are all
well placed, with driv-
er-atjustable shock
absorbers and auto-

n matic locking front hubs

standard,

The Pathfinder's lovely
body lines are rather
abruptly interrupted with
the addition of the externally
mounted rear tire rack.
Though gocially acceptable
among sport/utility vehicle
owners, we couldn't help but
wonder how much more at-
tractive The Pathlinder
would have been with the
spare mounted under the
floor. There is a space-gav-
ing spare tire option that
mounts the spare just inside
the rear gate.

Even at its $18,000 base
price, with fully loaded models
selling for around $22 500, we
still suspect that Nissan will
break its 1990 sales goal of
30,000 units. The sport/atility
segment might well be a mar-
keting battleground, but
there are bound to be some
very satisfied customers en-
joying the spoils of war, M

b

Pathfinder features cockpit-adjustable shocks.
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EXCITING NEW LAB TESTS CONFIRM SLICK 50’S BENEFITS!

Save Gas, Save Engine with “POLY”

The following introduces one of the mast
fully tested and credentialed gas saving, fric-
tion reducing engine tresiments ever to reach
the market!

The Secret is POLY

“Paly" is short for polytetraflucrosthylens
(TFE}. It 13 the slipperiest substance known 1o
man. The 719829 Guiness Book of World
Records (pg. 184) says: "The lowest coafficlan
of static and dynamic friction of ary solid is 002,
in the case of Polyelrafiucoethylens—equivalent
to wet ice on ice.

A ong guarl treatment of Slick 50 will bond
slippery "poly™ 10 your angina for & minimum
of 50000 miles. Unlike some temporary pro-
ducts on the marke!, Slick 50 does not nead o
be added every time you change your oil. By
reducing engine friction, Slick 50 increasas gas
mileage and horsepower and it reduces wear,
defraying costly overhauls,

Slick 50's Credentials are
Impressive

“Slick 50 does reduce engine heal and
ordinary wear, and our informal tests indi-
cated that it will improve gas mileage by
about two or three miles per gallon . . . Slick
50 does exactly what Petrolon claims it
does.' Consumer Digest (Mar/Apr 1982, p. 35)

I 1888, the premiere engine and lubricant
testing lab in the U.5. tested Slick 50. This
EPA recognized lab conducted a strictly con-
frofled experiment using industry standard
ASTM procedures. Results showed Slick 50,
compared (o a standard reference oil, reduces
angine wear by more than 50%. Be cautious
of those Poly treatmeants thal cannol back up
their claims with such solid evidence.

In a fuel usage test conducted by this sama
prestigicus lab, results showed that Slick 50
(compared to a slandard reference ol al 150%)
reduced fual consumption in the test engine by
7.089% al an oil temperature of 225°% and 7.85%
al Z75° Onoe warmed up, most cars operate
within the range of 2259 1o 2752

Especially interesting is the fact that fuel
usage with just the reference oil increased (see
graph) as the oil got hotter than 225°This is due
o the well known fact that oll gets thinner at
higher temperatures, causing increased friction
{and wear] in your engine. However with Slick
50, tuel usage actually decreased, showing
that Slick 50 produces Iis greatest friction
reducing benefits al higher temperatures,
which is exactly when your engine needs it
the mosi.

As with any lab fesi, hese resulls may not
transiale exaclly the same percentagewise for
evary engine under avery type of driving condi-
tion in the “real world" Howaver, the conclusion
for these test cases s clearly that Slick 50 does
reduce engine wear and does increase gas
mileage.
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The Federal Aviation Administration has

fully sccepted a s:milar product—Slick 50
Amcraft Treatment (FA R #3349).
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TUV, a prestigious German testing
laboratory, tested Slick 50 and found substantial
incraases in both gas mileage a&nd horsepowar.
The Space Shuttle Columbla uses the

chemical “Poly” in ils gears and bearings
becausa i is the only chemical lubricant which
can withstand the heat and corrosive elements
ol space.

The Cranfield Institute, known worldwide
for its work in fribology (the study of fnction], con-
cluded & five-year study on Slick 50 in 1989
Resulis showed Slick 50 does indeed coat
metal surfaces, dramatically reducing friction
and extending the liie of metal.

Perhaps the most dramatic of all is the tar-
ture test seen by thousands of viewers on
NBC TV station KPRC. A Lincoln Town Car was
treated with Slick 50, During the broadcast, the
oll was drained and the car was driven without
the oil plug for about 30 minutes. The water
temperature never rose and the engine sus-
fained no apparent damage

it's Easy to Treat Your Engine
Change oil and filter and substitute one quari
of Slick 50 for the last guart of oil. (Add two
guars for engines with ol capacities of seven
guarts or more.) Slick 50 is excellent for turbo-
chargad engines, aluminum block engines and
rotary engines.

Slick 50 will work with all petrodeum based oils
and synihetics compatible with petrodeum basa.
oils.

What are the Benefits of Slick 507
By reducing Iriction, Slick 50 does all of the

following:

1. Increase gas mileage

2. Increase horsepowser (small sconomy cars
and large RV's really nead this)

3. Reduce operating temperatures, thus
increasing the lubrication and life of the oil
and engine

4. Minimize or eliminate costly overhauls by
drastically reducing engine wear

5. Easier starting (impartant in cold weather)

. Since lubricating lead is being removed from
gas, and unleaded gas is poor in lubricating
qualities, this extra lubrication of Slick 50 on
valve systems and guides is a real bonus.

7. Slick 50 efiminales the “lubrication starva-
tion'" that all cars experlence when you first

these benafits for less than the cost of two
tanks of gas ($39.95).

Will Slick 50 Harm my Engine or
Affect my Warranty?

Mol The base oil for Sick 50 meeis, or
exceads, avery manutacturer's engine warranty
requirements and carries an AP service
classification SG-CD.

More Slick 50 products are available, A
FREE catalog sent on request.

DOUBLE GUARANTEE!

Guaranteed lowest price and guar-
antead satisfaction, I al the time of
purchase you have seen Slhck 50
advertisad in a current magazine al a
lower price, we will beat that price by
$2.00 a quart and you will siill get your
free DURALT FC. I you are not
satisfied with our Slick 50, within 4
manths, send us a nole and prool of
purchase for a lull refund of purchasa
price. This makas irying Stick 50 AISK
FREE fo you. We have been in
businesgs for 10 years and intend fo
keep our customers happy.

Free DURALT FC sent with each order. Free
shipping with orders of 2 or more.

DEALERSHIPS AVAILABLE.

Far purchase or further free information call
toll-free 1 5-8624, ext. 3 (in Calffornia
1-800-233-8559) or send to: Progressive
Enlrnal:nmmannn. 233 South Bent Avenue,
#H ep1. PM380, San Marcos, California

Yes, | wan! o improve my car's perlormance
and save my engine—rush me risk free:

|| One Slick 50 with FREE Duralt at $39.95

+ 54.00 shipping and handling.
Calil. remdents &id 7 25% Sales Taa

! Give ma free shipping and handling for my
order of 2 or more at $39.85 each,

I check [lcop. [ visa/MasterCard
Card o
Ewp. Data

Mame

Address

|Geee sireri advess f ponseie for UPS desey|

Gy _Saw_  Ap

PEC
Progressive Energy Corporation

255 South Bent Ave., #B2, Dept. PM390
San Marcos, CA 92069
CALL NOW TOLL FHREE 1-B00-525-8624
IN CALIFORNIA, TOLL FREE 1-B00-233-9559
1890 Progressve Ensigy Com




' FIRSTHAND REPORT
Yamaha WaveRunner Il

BY CLIFF GROMER

EXT-WAVE personal
watercraft are here.,
When the weather was still
warm enough for hot in-wa-
ter action, we got a wet-and-
wild ride on boating's first
d-person  wavebuster.
Yamaha's WaveRunner 111
sedls a skipper, first mate
and second mate (providing
total weight is at 450 pounds
or less),

Measuring 117.7 in. in
length, the WaveRunner 111
is hig. It's not as massive as
the QE-2, but it's large for a
personal watercraft (PWC)
It tips the seales at 454
pounds, Yamaha's next larg-
est eraft, for example, the
new WaveRunner LX,
weighs only 379 pounds. It's
shorter, too, at 1048 in,

Extra mass and size, natu-
rally, translate into stability
on the water, at rest and un-
derway. Thiz was immedi-
ately evident during test
SeSsi0Ns,

At first, riders may miss

gome of the nimbleness of the
gmaller WaveRunner mod-
els, but the ride is certainly
more comfortable and se-
cure. Comparing a full-size
e bo i compaet s an analogy
that comes to mind.

Interestingly, the Wave-
Runner 111 is a splashy craft
ani kicks up more spray than
smaller models, Getting wet,
of course, s part of the PWC
game, 50 thisisn't a problem,
The inereased spray is proba-
bly cauged by the craft riding
lower in the water due to its
added weight.

A new V-shaped hull, on
the other hand, is a distinet
improvement over Yamaha's
flat hulls of the past. To be-
ginners it may seem slightly
mare tippy, but novices gain
confidence quickly and seek
new levels of performance,
The WaveRunner [11 pro-
vifles it with instant steering
response and snappy turns.
Gone are the wide ares and
skids,

sl BT 3

What does it take to push
thiz large craft and 450
pounds of passengers? Un-
der the handlebars is a big
t33-ce, 50-hp, 2-stroke en-
gine that delivers 50 hp at
GOO rpm. The jet-drive unit,
with its axial-flow, single-
stiage pump, packs 496
pounds of statie throst,

Power to maneuver

Thiz adds up to quick accel-
eration and 38-mph top speed
with a single rider, Also, it
means plenty of punch to kick
out the tail in power spinouts
and other high-action maneu-
vers, (Note that Yamaha and
other PWC manufacturers
coulid easily tune existing en-
gines for considerably more
speed, but the industry pur-
posely stays below the 40-
mph plateau. )

Among the best new fea-
tures on the WaveRunner
[11 is Yamaha's oil-injection
system, which eliminates the
hassle of mixing and shaking

the infamous gas/oil cocktail.
A well-positioned oil gauge
and electronic gas gauge
keep riders posted on feeding
time. Plus, a fuel pump im-
age flashes when the level
drops to a quarter of a tank.
There are about 2 hours
worth of thrills and =pills at
full bore with the WaveRun-
ner [I1's 10.6-gallon fuel ca-
pacity.

Another standout feature
of this new-wave PWC is re-
verse gear. This makes dock-
ing chores simple and offers
riders a new dimensgion of
fun—riding backwari.

Three storage com-
partments accomimo-
date a variety of gear.

A self-draining ice
chest is found beneath the
seal, a water-resistant cyl-
inder {for wallet and papers)
is found astern and the last
one is just in front of the han-
dlebars. A fire extinguisher
is alzo located under the seat.

Other features include Ya-
maha's trademark visible
spoitt, passenger grip han-
dles, bow eye and tow cleat,
nonskid decking, protective
bumpers all around, tool bag,
rpm limiter and 1-year limit-
ed warranty. Price of the
WaveRunner is $5365.

Clearly, Yamahu saw a
trend coming when it de-
signed this hig PWC. Since
the Callaway Gardens intro-
tuetion, Bombardier debut-
ed its own 3-person water-
craft, the Sea-Doo GT.

Perhaps the most impor-
tant thing about 3-person
watereraft is that they open
up PWCs to the world of wa-
terskiing. Now an observer
can ride along,

The new emphasiz by Ya-
maha, and other PWC manu-
facturers, is on family fun,
multiple-passenger eruising
and extended-trip adven-
tures. The new Yamaha
WaveRunner 11 delivers in
all categories, ™
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Our best catalog yet!

Ordar your copy loday. You'll find amang
the selections detailed plans for a gazebo,
roll top desk, watercraft and much more.
Including books and other great gifts. Only
$2.00.

TO ORDER Send your name and address
with check or money order to: POPULAR
MECHANICS, Box 1014, Radio City Sta-
tion, New York, NY 10101,

Popular Mechanics is a publication ol Hearsi
Magazines, a Division of the Hearst Corporation.
1989 The Hearst Corporation. All rights resened.

Redwood Palio Furniture—Six durable
pieces made of heartwood redwood, built to
withstand exposure to heal and moisture,
resist warping and fullill specific needs. The
barbecue cart has two drawers, a maple cut-
ting board and a broiler pan on the food
preparation side and a built-in ice chest and
baottle storage rack on the other side. The
chaise lounge can be adjusted either to a re-
clining position or placed flal so several
people may sit. Four additional pieces are
included. (PM-1013—%$6.95)

Model S5 United Stales—The glonous,
record-breaking flagship of the U.S. Mer-
chant Marine. No passenger ship has ever
maiched her fop speed. The professional
guality model is drawn in detail on 3 ull-size
blueprints. Over 2-ft. long; made of wood
and metal. (PM-1200—%9.95)

cious 2-car ga-
loft above. Thi
22x28-1t. building has the space to handle

rage with a studio a

all your garage needs. The studio area
features three windows and the garage
doors ol to a spacious concrete slab
fioor. { makes this garage so spacial is
the second floor—you can make it an ideal
studio, an office, ing center, or @ven a
small apariment or guest room (with a faw
modifications.) (PL-3%0—1plan: $18.50;
each additional plan $16.00)

Sidewalk Classic—Powered by an aulo-
mobile batlery (with buill-in. r] and
generator, this bright red replica of an open
roadster rofis along at a sate, quiet 5 miles
per hour. Buy the R_ans- al your hardware or
automolive store. It's great for everyday fun
on the sidewalk and sensational in parades.
(PL-1227—5$6.95)

Holl Top Desk—Nostalgia butfs will espe-
cially appreciate the always popular roll tap
daesk for both home and office. It's antique
style is cherished by many. Make ona your-
salf in fine chemy and take pride in this
charming beirloom. You build it as two
separale units, a base and a roll top.
(PM-1736—5§6.95)

e IH :

M |
| |

Covered Gale—Designed in 1927 for a
house on the California coast, this gate has
withstood the test of tima. Build it for your
own yard, and it will be welcoming guests
into your home for years to come. C
all-heant redwood lumber for the gale for
weather resistance, and fasten all joints with
brass or slainkess steel screws.
(PL-2122—55.95)

HydroRunner—Taking to the water will
naver be the same after you blast the throftle
in this 40 miles-per-hour personal waler-
craft. Powered by a 28-hp outboard, this
sleek tri-hulled machine measures 8 1/2-1L
long with a 4 1/2-ft. beam, and weighs 200
pounds, Plans contain six blusprint sheats
and a detailed pholo-illustrated book.
(PM-1810—515.95)

Bookcase Wall—A Tioor-to-ceiling dream
project that makes your living or family room
seem larger. The shelves are 12-inches
deap, and the five cabinets can be adjusted

to any width. Great for storing or displaying
your fine items. (PM-1008—%6.95)

HM Horse—This sturdy three-wheeler

ered, either by its rider or by
tha rider's riend. Ilsmlmed of plywood
and piné and is great for ages 3 and up.
Easy-to-follow, step-by-step illustrated in-
structions. (5-2510-2—%$4.95)

Bemn—l ThTumn'glnem router into a
powerful tool. This si bench contains
two drawers for bits and small accessories
and a movable fence on the work surface to
guide your work along the table top. You
make the table as tall a5 you like, and the top
measures 18 34" x 23 34", Plan contains
full-size pattern and cuting and assembly
instructions, {S-1625—%$5.95)
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AUDIO

DD Toyota and Hyun-

dai to the growing
list. of car companies that offer
premium sound systems de-
veloped in eonjunction with
leading andio firms. Not sur-
prigingly, there's a topnotch
sound system for the new
Lexus LS 400, Toyota's ulti-
mate luxury car. More sur-
priging are the gquality sound
systems available for the
Toyota Celica and Hyundai
Sonata.

The base system in the LS
400 comes from Ploneer, and
it is characterized by the num-
ber of speakers involved and
their positioning. The most
noticeable speakers are the
tweeters, mounted far for-
ward in the eorners of the
doors where no-draft ventila-
tion windows used to be in
days gone by, Since the tweet-
ers are mounted very high,
the dispersion of high-fre-
gquency sounds is very di-
rectional, and closer to pas-
sengers' ears. Lower down
in the front doors are 4%-in.
midrange speakers. A second
pair of 4'4-in. speakers is in-
stalled in the rear doors.

Deep bass is provided by an
8-in. subwoofer installed in
the rear package shelf. This
subwoofer is powered by its
own 25-watt amplifier. The
other speakers in the aystem

106

AM

SCAN

FM1/2

are powered by the amplifiers
built into the AM/FM cassette
receiver, Ten watts is sup-
plied to each of the remaining
four channels.

An optional compact disc
changer with 6-disc capacity is
available for the Pioneer sys-
tem. The CD changer is
trunk-mounted,

Nakamichi, meanwhile, is
supplying the premium sound
system for the LS 400. Speak-
er locations remain the same.
The difference from a spec-
sheet standpoint is principally
one of power. Continuous
average power to the door
speakers is 14 watts per chan-
nel. The subwoofer amplifier
is capable of T0 watts of con-
tinuous average power. A CD
changer is also available,

A hush-up

Advocates of high power in
car audio systems may think
both systems somewhat ane-
mic at first glance. High pow-
er, they would declare, is
required to overcome the road
and engine noise inherent in
the automotive environment.
The Lexus, however, is an ex-
ceptionally quiet vehiele, so
high power isn't as big an is-
sue. With the windows rolled
up, the power provided by ei-
ther the Pioneer or Nakamichi
gystems is more than ade-

Sound Options

BY FRANK VIZARD, Electronics Editor

I I resieamich
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quate for the situation.

The Lexus team should also
be commended for its atten-
tion to sonic details. The L3
400 is equalized differently,
depending upon whether the
interior of the car is leather or
cloth. Leather reflects sound,
while cloth tends to absorb it.
FM diversity tuning, in which
the best signal from two an-
tennas is picked for listening,
is also included.

The sound of the Pioneer
and Nakamichi systems is au-
dibly different. While both are
good, the overall tone of the
Nakamichi system made it
clearly superior. The Pioneer
system has a tendency to
sound a little bright, some-
thing that ean be alleviated

LEXUS LS 400 AUDIO SYSTEM

HIGH- DUTPUT 4-AMF

Sound systems for Lexus LS 400 |
come from Pioneer and. as an
optional upgrade, Nakamichi
[left). Dash-mount controller is
uncluttered.

somewhat by cutting back on
the treble control and boost-
ing the midrange control.
Both the Nakamichi and Pio-
neer cassette receivers utilize
separate bass, midrange and
treble controls—a welcome
though not very common fea-
ture in other products. The
sense [ get is that the Pioneer
system could easily be made
to sound better, but suffers
somewhat by its association
with Nakamichi. Marketing
eoncerns seem to dictate that
the difference between the
two systems be substantial
enough to justify upgrading a
potential buyer to the Naka-
michi system. The difference
is in perceived sound quality.
MNonetheless, the Pioneer sys-
tem is still quite good.

Celica solutions
Toyotaemployed a third audio
supplier to develop the sound
gystem for its new Celica. Fuo-
jitsu Ten, a long-time maker
of car audio products, actually
faced an engineering chal-
lenge tougher in many ways
than that for the Lexus teams.
From an acoustical stand-
point, the most challenging of

LS 400 uses a deverly designed, multiple speaker/amp installation.
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the Celica variations is the hatehback.
The lack of a rear package shelf does not
make for easy positioning of woofers and
subwoofers for bass reaponse. Utilizing
research derived from the use of a grid of
240 microphones placed inside the car,
Fujitsu Ten adopted an approach they
dubbed the System Ten,

Deep bass is supplied by two B-in. sub-
woofers installed in the front doors. Nor-
mally, subwoofers installed in the doors
would produce an unacceptable reso-
nanee, But Toyota used special sealing
methaods, including a unique double laby-
rinth seal at the base of the window glass,
to turn the door into a big loudspeaker en-
closure. The subwoofer itsell is also par-
tially enclosed so it acts like a ported
enclosure.

This enclosure-within-an-enclosure de-
sign helps generate a great deal of bass.
The subwoofers are powered by an inde-
pendent amplifier installed under the
front passenger seat, pumping 18 watis
power to each channel.

As in the Lexus, tweeters are posi-
tioned in the far, forward cormers where
the window meets the door. The mid-
ranges, each b inches in diameter, are po-
sitioned at each end of the dashboard.
Each tweeter/midrange gets 11 watts of
continuous average power. In the rear,
twao 6le-in. full-range speakers are locat-
ed on either side of the rear seats. Tweet-
ers are positioned directly behind the
redr seats in the rear shock towers,

The amplifiers for all the speakers ex-
cept the subwoofer are built into the
AM/FM cassette receiver. Like the
Lexus, the tuner utilizes FM diversity
tuning. Also included is a CD player fea-
turing 4x oversampling and the ahility to
play both 3-in. and 5-in. discs,

The sound quality of the System Ten is
surprisingly good, particularly since the
Celica is not a luxury car. Given the sonie
difficulties posed by hatchbacks, Tovota
and Fujitsu Ten deserve praise for a job
well done. Praize goes to the Lexus team
as well. If a good sound system is part of
the buying decision for a new car, then
Toyota's Celica and Lexus offerings de-
serve Lop consideration.

ai’s new song

Also deserving consideration is the new
sound system found in Hyundai's Sonata
GLS, For this car audio system, Hyundai
turned to Polk Audio, a Baltimore loud-
spealker company, and Alpine, the well-
known car audio electronics maker.

Offered as a $1450 option, the Hyun-
daiPolk system consists of a 160-watt, 4-
channel amplifier, a cassette receiver, a
compact dise player and an array of 12
speakers governed by Polk’s SDA cross-
over matrix. The Alpine amp is derived
from the company's 35620 aftermarket
model, while the CD player is based on
the Alpine 5905 aftermarket unit. The
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casgetie receiver—which includes Dolby
B and C, 18 presets and other attractions
—is based on the Alpine T385,

The key to the system, though, is the
SDA crossover matrix, DA stands for
Stereo Dimensional Array. What SDA
does is produce two different signals, the
normal stereo signal and a signal that is
the opposite of interaural crosstalk dis-
tortion. Crosstalk occurs when the sound
fromthe right channel reaches the left ear
and vice versa. SDA produces a cancella-
tion sigmal timed to reach your ears at the
game time as the undesirable crosstalk
signal, thereby sonically eliminating it.
The result is truly audible in the Sonata
GLS. There is a sense of wider imaging
and none of the stereo-coming-from-a-
hole effect often experienced in cars.

Keep It Clean

Adequate care of audio and video equip-
ment keeps gear performing at its best
and helps induee longevity. One piece of
equipment needing more care than most
others is the tape recorder, Dirt on the re-
cord and playback heads will seriously
impair a tape recorder’s performance.
Fortunately, there are plenty of head
cleaners on the market and most people
seem to be aware of them.

Fewer poople, though, are aware of
the audible distortion that ean be caused
by the build-up of magnetic fields on the
recorder's heads. This build-up occurs
with each pass of the tape over the heads.
Over time, the distortion caused by the
magnetic field build-up may reduce the
signal by 2 to 5 dB, particularly in the
midrange between 1.5 KHz and 12.0
KHz. Noise may also inerease by as much
as 9dB in the low to midrange portion of
the spectrum, between 76 Hz and 9 KHz.

Demagnetizers do exist to solve this
problem. Generally, there are two types
available. The vldest is shaped like a
wand and is cumbersome to use. More
convenient is the cassette demagnetizer,
which requires a battery.

A new approach to demagmetizing Lape
heads comes from Trackmate, an Irish
company founded by transplanted Amer-
icans, Trackmate has developed a combi-
nation cassette cleaner/demagnetizer
that doesn't require batteries, and poses
no apparent threat to speaker coils.

At the heart of the product is a Field
Discharge Chip (FDC). The FDC is per-
manently charged and captured ina
ceramic matrix housed inside a gold car-
tridge. As the cleaning brushes move
back and forth over the tape heads, the
motion generated by the swishing
brushes causes the FIDC to move as well,
The motion of the FDC sweeps the mag-
netie field away in about 15 seconds. List
price is $15. Trackmate also produces a
line of care products for video cassette re-
corders, computers and compact disc

players. ™

GET INTO
A TIGHT

repetitions are required for long bolts.

One 360° turn of this specialty tool is

gwnmmmm
guality construction, the Sidewinder

is torque tested to 150 ft. Ibs. and

carries a lifetime warranty,

Found in tool kits of major racing teams.

To order, call today
1(800) 999-3405

We ship U.PS. daily
MASTERCARD AND \VSA ACCEFTED
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To build the most
unique truckon the

market,we started

with p

We didn’t waste time with
doorlocks or power ashtrays. At . we know
what you want in a truck: a sheet of fit
can’t carry that, who needs it?

With an available 8-foot bed you can't get in
any the Dakota 4x2 can. As the only mid-

size, the ta can take on a lot. But, because it’s

easy to handle, it won't lumber its way home from
the job site. And, with optional V-6 and 2550-b

00d.

payload, it’s powerful enough to haul your favor-
ite msm'mmmtable load of peat moss, storm
windows or sacks of cement.

[n fact, we think the mid-size Dakota should
soin'ejustabmnanysm‘musm}cklngdllemma
that arises. Except what to do with
that red bandana you used to tie to the y‘f
end of your two-by-fours. Dad:f

The tough new spirit of Dodge. B

ou W Frarve i oot e plywiosd vodsrself, thoungh aati-lock rear eakes come siondard, Bur, buckie
up for scyfet gy Waw, mod the plywood.
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REPLACING
YOUR CLUTCH

BY PAULSTENQUIST

OU'RE IN HIGH GEAR on a

slight incline, and you push the
throttle floorward to maintain cruis-
ing speed. The engine roars—and the
car slows, Or maybe every time you
engage the cluteh, the car tries to
shake your teeth out of your head. Or
there’s a rattle in the clutch housing
Maybe it's time to crawl on that creep-
er and slide under the greasy side.

Installing a clutch disc and pressure

What's going on here?

A manualel-;:t.dnﬂtunnects and discon-
nects the engine and transmission so
that you don't have to turn off the en-
gine to stop or change gears. Handy,
isn'tit?

The driving member is the engine
flywheel/pressure plate assembly.
The driven member is a clutch dise
with friction material bonded or rivet-

/f'\
7
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ed to both sides of a wavy spring. The
wavy spring softens the shock of en-
gagement. The dise's hub has a series
of coil springs around its perimeter.,
These damp the torsional vibrations
of the crankshaft.

The transmission input shaft
passes through the hub of the clutch
disc and on to a pilot bearing in the en-
gine crankshaft for support. The disc

BLOCK
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1 Pushing forward on levers of lever-type pressure plate disengages clutch,

can move forward and backward on
the input shaft splines.
A pressure plate contained in a
steel housing is bolted to the
flywheel, This plate is forced against
the flywheel by coil springs or a dia-
hragm spring when you take your
?ﬂﬂt off the pedal. When it's forced
against the flywheel (which is rotat-
ing with the engine, of course), the
clutch disc is squeezed between the
two and carries the rotation to the
transmission input shaft.
Thetﬁﬂrmureplnteisre]medhya
lever pivots on the bell housing,
which is bolted to the back of the en-
gine, The inner end of the lever is fit-
ted with a bearing, called the throw-
out bearing. The throwout bearing
allows release of the clutch while it’s

rotating.

On a clutch that locks by means of
coil springs, the throwout ing re-
leases the clutch by means of three le-
vers that pull the cluteh plate away
from the clutch disc. A lever-type
cluteh is illustrated in Fig. 1. Ona
cluteh that locks by means of a dia-
phragm spring, the dia itself
is pushed in or out by the throw-out
bearing. A diaphragm-type clutch
and the other cﬂ.‘ltch system compo-
nents are shown in the lead illustra-

tion.

Omn many rear-drive cars, the actu-
atingmed{mﬂmuiaamachmﬁmllink—

age. On most domestic front-drive
cars, the clutch is usually linked to the
eluteh pedal by means of a cable. Oth-

1o

er cars use a hydraulie eylinder and
slave to actuate the cluteh (Fig. 2).

Common clutch fallures

Cluteh slippage is the most common
problem associated with manual
transmission drivetrains. Slippage
can be caused by improper clutch

2 Hydraulic linkage uses pressure from
master cylinder to move slave pushrod.

adjustment, a worn cluteh dise, a
warped pressure plate or flywheel, an
oil-soaked dise, insufficient pressure
plate spring tension, or a newly in-
stalled disc that has not seated. A
temporary slippage problem may re-
sult when a dise is overheated.

Cluteh grab or chatter is probably
the -most common complaint.
This is exactly what it sounds like: A
grabbing and chattering that occur
when the clutch engages. These
symptoms are most often the result of
oil or grease that’s accumulated on the
friction disc.

The symptoms can also be caused
by a burned or glazed dise, worn
transmission input shaft splines,
loose engine mounts, & warped
sure plate or flywheel, or burnem
inon the pressure plate or flywheel. A
misaligned -::1||.1t,a::ll':|l housing can also
cause clutch chatter,

A cluteh that fails to release will not
allow you to smoothly shift gears. On
cars with a eable-t clutch linkage,
a damaged cable rﬂﬁ be the culprit.
On cars with a hydraulic linkage, a
leak is a distinet possibility, asisa
failed cylinder. On all cars, consider
broken engine mounts, a faulty pilot
bearing, a warped clutch disc, binding
input shaft splines, or a disengaged
refenae fork ag ssible causes. e

A rattle can be caused by weak re-
tracting springs, a loose release lever,
oil in the friction dise damper or worn
damper springs.

A whining or screeching sound that
you hear only when the clutch is re-
leased (pedal down) is almost always
the result of a defective throwout
bearing. A throwout bearing noise
heard when the clutch is engaged
(pedal up) is caused by incorrect re-
lease fork position or a weak or miss-
ing cluteh linkage return spring.

Obviously, we can’t cover every

ﬁ possible complaint on every car.

So, as always, you'll need the man-
ual specific to your vehicle to get you
through diagnosis and repair.

Clutch adjustment

A properly adjusted clutch should
provide about 1 in. of free travel with
the pedal at rest. A lot of recently pro-
S;:hc]ed h;jlr.r:g"e p:;.lrticuiar] _;{I;Jnse with
eli , have a se justment
mechanism. On these cars, the slack
in the linkage is automatically taken
up as the cluteh wears. When the
cluteh wears to the point where the
i has too much free play and the
cluteh can no longer be disengaged,

the disc must be replaced.
A lot of early front-drive cable link-
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age systems require that you periodi-
cally lift the cluteh pedal up against its
gtop. Thls releases the adjustment

awl, allowing spring pressure to

ngthen the cable and correct the
freeplay adjustment. Carefully in-
gpect a eable linkage system before
condemning the clutch.

Cars with mechanical linkage usu-
ally include an adjustment rod at the
release lever, To adjust, back off the
locknut and turn the adjusting nut to
take up slack in the linkage until you
have 1in. of travel at the pedal. Don't
furgel to tighten the locknut when
you've finished.

Cars with hydraulic cluteh systems
frequently provide an adjustment
point where the master cylinder actu-
ating rod joins the
cluteh pedal as-
sembly. To adjust
this type of link-
age, loosen the
locknut and turn
the pushrod until
the freeplay is cor-
rect. Retighten
the locknut.

Some car manu-
facturers, inclad-
ing Toyota,
provide a speeifi- |
cation for pedal |
height, On these
systems, the pedal
height should be
adjusted before
the linkage is ad-
justed. Pedal

shift to high gear, and rev the engine
to 1500 rﬁm Then, with both parking
and foot brakes applied, lift your foot
from the clutch. If the engine dies, the
cluteh is not slipping.

To confirm a disengagement fail-
ure, start the engine, push the cluteh
pedal all the way to the floor, count to
five and attempt to shift in and out of
Reverse gear. If the shift lever binds
or the gears grind, the clutch is not
disengaging.

Clutch disc and pressure
ate removal
n front-drive cars you have to re-
move the transaxle assembly to re-
place the dise and pressure plate. It's
possible, but no fun.

4). This can be purchased quite inex-
pensively at an auto parts store.

When servicing a clutch, take nor-
mal precautions to prevent breathing
ashestos fibers. Most mechanics wear
a painting mask. If the inside of the
clutch housing has to be cleaned, use
water, Never brush or blow dry dust
off of the housing.

When you're certain that a clutch
problem is not the result of broken en-
gine mounts, transmitted noises or
aulty linkage adjustment, mark the
driveshaft rear U-joint caps so they
can be reinstalled in the same posi-
tion. Position a drain pan under the
trans rear seal. Unscrew the rear U-
joint nuts, slide the driveshaft for-
ward until the rear joint ean be

disengaged from

height adjustment
is usually accom-
plished by means
of a jackscrew on

the peda] assem- 3 mmmnmmmummmwmhmdmﬂm re a brute.

bly.

A. hydraulic system that operates
slug shl)r or fails to disengage the
clu Elum be bled in a manner similar
to bleeding brakes, You'll find a bleed
SCrew on tﬁe slave eylinder.

Most makers of cars with hydraulic
cluteh systems provide a specification
for slave-eylinder pushrod extension.
If the pushrod doesn't fully extend,
causing the clutch to remain engaged,
the hydraulic system is at fault. The
usual cause of a hydraulic failure is a
fluid leak. The usual fix is replace-
ment of the offending component:
master eylinder, slave eylinder or
tubing.

MNailing down a dl'l?

If you suspect that your cluteh is slip-
ping and have already checked and
adjusted the linkage, start the car,
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On rear drivers, you still have tore-
move the transmission to service the
cluteh, but it’s a little eimpler than
pulling a transaxle. Below, we'll pro-
vide a general game plan that covers
most rear drivers, Check your service
manual for specific instructions,

You'll have to get the ear well up off
the ground. Follow all jacking recom-
mendations as outlined in your ser-
vice manual. Use proper jackstands
or ramps and a level, paved surface.
Block tﬂe wheels.

If your car has a trans with an alu-
minum case, you can probably muscle
it down yourself (Fig. 3). However, it
won't be easy. If your trans is a cast-
iron unit, you'll definitely have to rent
a transmission jack for the job. For
any cluteh replacement job, you'll
need a clutch dise alignment tool (Fig.

the pinion flange,
then pull  the
driveshaft off of
the trans ontput
shaft. Some gear
lube will run into
the pan, so be sure
to refill the trans
later.

Locate a jack
under the rear of
the engine oil pan
where it won't in-
terfere with the
clutch housing re-
moval. Drop the
trans rear cross-
member by un-
| bolting it from the
rear trans mount
| and the body or
| frame unit. Shift
| the transmission
' to Neutral, and

disconnect the

shifter linkage.
Then, back off the clutch adjustment
until the release linkage can be dis-
connected from the fork.

Time to pull out the trans. With
trans jack in place or with a helper
supporting the tailshaft, remove the
four bolts that secure the transmis-
gion to the bell housing. Pull the trans
toward the rear of the ear so that it
disengages the clutch dise. Then, low-
er the trans to the ground when the in-
put shaft finally clears.

Remove the starter if it bolts to the
eluteh housing. Then, examine the
clutch housing. If it has a dust cover
opening that is large enough for clutch
removal, you won't have to remove
the housing. If it doesn't, use a long
extension and a universal socket to re-
move the cluteh housing bolis.

With housing and/or dust cover re-
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moved, mark the pressure plate cover
and flywheel with a punch, so that
they can be reinstalled in the same po-
gition if you reuse the pressure plate. |
Then, gradually loosen the pressure

late bolts half a turn at a time, work-
ing from side to side to prevent cover
distortion. Check for a leaking trans-
mission input shaft seal or engine rear
main seal.

Examine the cluteh dise. Ifit shows
anything other than normal wear, the
pressure plate should be replaced
along with the dise, and the flywheel
will probably require resurfacing. We
recommend changing the pressure

# Use clutch disc allgnment tool to posl-
tion disc in respect to pllot bearing or bush-
Ing while you tighten pressure plate bolts.

plate and resurfacing the flywheel
when the clutch dise is serviced. If
you do intend to reuse your pressure
plate, there should be no signs of
checking or cracking. Evidence of ex-
treme temperature, such as black and
blue marks, are also grounds for re-
placement.

Before removing the flywheel from
the engine, check runout with a dial
indicator. Use a magnetic base to
mount the indicator on the engine,
Apply forward pressure so that the
crank is seated on its thrust bearing
and turn the flywheel. The indicator
should show no more than 0.003 in. to-
tal runout. Inspect the flywheel for
exceesive discoloration, gouging or
heat cracks. Replace a flywheel that
shows even minimal heat eracking or
checking (Fig. 5). Have your machine
shop resurface a steel flywheel to re-
move minor imperfections.

Checking housli

alignment D

If your cluteh problems eropped up af-
ter the engine or clutch housing was
replaced, or if vour car has been
plagued with clutch problems since
new, the condition could be the result

12

of a misaligned elutch housing.
To check cluteh housing alignment,
mount 8 magnetic-base dial indicator
on the flywheel. Position the indicator
| 50 that the utr of its shaft rests on the

machined edge of the transmission
flange mounting surface at the rear of
the elutch housing. Making sure that
the crank remains in its full-forward

sition, rotate the flywheel and note
Ea h and low readings, There should
be no more than 0.008-in. runout.

If runout exceeds this figure, mark
the points at which high and low read-
ing occur to determine which way the
housing must be relocated. Relocate
the housing toward the point of the
low reading by replacing the standard
dowel pins with offset dowel pins.
| These are available through most

dealer parts departments.

Onee you're sure that the bore run-
out is okay, check the rearward-fac-

| ing machined surface of the housing to
| make sure it is square to the back of
the engine block. To do this, mount
the indicator on the flywheel, perpen-
dicular to the rear face of the housing.
Then, making sure the erank is seated
furwa.rd, rotate the flywheel.

If the reading varies by more than
0.005 in. or more, cut pieces of shim
stock and insert them between the
| housing and engine block as required.

Each piece of shim stock used should
be located at a bolt. Cut a slot in the
shim stock so that it can be slipped
over the partially loosened bolt.

ng it back together

| Befure installing the new cluteh,
-:he::k the pilot bearing or bushmg in
| the back of your crankshaft. Ifit's a
sealed bearing, it should turn freely.
Ifit's a bushing, it should not show

B Never reuse a flywheel that shows signs
of heat cracking or checking.

@

= I T

& You'll need a special tool to remove and
repilace pllot bushing or bearing.

much wear. Lightly coat a bushing
with multipurpose grease before re-
assembly. If a pilot bearing doesn't
turn freely or if a pilot bushing shows
signs of wear and out-of-round, it will
have to be replaced. To remove ei-
ther, you'll need a special tool (Fig. 6).

Install the flywheel using a thread-
loeking compound on the bolts.
Torque bolts to spec in an alternating
cross pattern. Position the clutch dise
on the .:Emsam plate assembly. The
protruding side of the clutch dise hub
must face the rear of the car. Thig is
eritical to correct installation.

While holding the dise in place, in-
stall the pressure plate assembly, The
pressure plate bolts are shouldered
and cannot be replaced with ordinary
bolts. If they show signs of distress,
they should be discarded.

Hand tighten the pressure plate
bolts. Insert the pilot shaft of the
alignment tool through the clutch dise
hub spline and into the crankshaft pi-
lot bearing. You'll have to move the
alignment tool around and jiggle it to
engage the pilot bearing. Make sure
the tool bottoms in the pilot bearing
before continuing.

Onee you're sure that the alignment
tool is in place, gradually tighten the
pressure plate bolts. Work from side
to side, and keep checking to make
gure that the alignment tool doesn't
bind or fall out of the pilot bearing.
Once the pressure plate assembly has
been torqued in place, remove the
alignment tool. Lightly lubricate all
contact areas of the clutch fork and
the part of the release bearing that
contacts the fork with multipurpose
grease, Don't lube the input shaft.

Install the transmission, dust cov-
er, crossmember and driveshaft.
Lube all moving parts of the clutch re-
lease linkage, and reconnect. Adjust
the linkage as described above to pro-
vide 1 in. of freeplay when the clutch
pedal is at the top of its travel. ™
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How to build a high-paying career,
even a business of your own,
in computer programming.

(]
i
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Start with training that gives you
hands-on programming experience
—at home and at your own pace.
Training that begins with BASIC,
then continues with Pascal, C, and
COBOL-today’'s hottest computer
languages. Training that even

Start with real-world training.
The kind of training only NRI
provides.

Now with NRI's new at-home training
in Computer Programming, you can be
one of today's highly paid, creative
team of computer wizards who give
computers the power to carry out an
astonishing range of business, profes.
sional, and personal applications. Now,
with NRI, you can be a computer
programmer, ready to build a high-
paying career—even a business of
your own—making computers do
anything you want them to do.

The only programming course
that includes a powerful
computer system and
software you keep.
Unlike any other school, NRI
gives you hands-on programming
experience with a powerful IBM |
compatible West Coast com-
puter system, including 2400

baud internal modem, 640K RAM,
disk drive, monitor, and invaluable
programming software—BASIC, Pas-
cal, C, and COBOL—all yours to keep.
You get the experience and the
know-how, the computer and the
software to get to the heart of every
programming problem, design imagi-
native solutions, then use your choice
of four key computer languages to
build onginal, working programs,

No matter what your background,
NRI gives you everything you
need to succeed in programming,
today's top-growth
computer career field.

You need no previous experience to
build a successful programming career
with NRI training. Indeed, your NR1
lessons start by walking you step by
step through the fundamentals, giving
you an expert understanding of the
programming design techniques used
every day by successful micro and
mainframe programmers. And then
the fun really begins.

C, and COBOL. Then, rounding out
your training, you use your modem to
“talk” to your instructor, meet other
NRI students, even download pro-
grams through NRI's exclusive pro-
grammers network, PRONET.

Your career in computer

programming begins with
your FREE catalog from NRI.

For all the details about NRI's at-home
training in Computer Programming,
send the coupon today, Soon you'll
receive NRI's fascinating, information-
packed, full-color catalog.

Open it up and you'll find vivid
descriptions of every aspect of vour
NRI training. You'll see the computer
system included in your course up
close in a special, poster-sized foldout
section. And, best of all, you'll find out
how your NRI training will make it
easy for you to build that high-paying
career—even a business of your own—in
computer programming.

You master today's hottest computer languages, gaining the skills you need to
bulld programs for a wide varlety of real-world applications.

With your personal NRI instructor
on call and ready to help, you use your
computer and software to actually

design, code, run,
debug, and
document
Programs in
| BASIC, Pascal,

Send for your NRI catalog today.
it's yours, free.

If the coupon is missing, write to us at

the NRI School of Computer Program-

ming, McGraw-Hill Continuing Educa-

tion Center, 4401 Connecticut Avenue,

NW, Washington, DC 20008,

IBM i3 & Registered Tradernark of the 1BM Corporation

r—-—_-—_—---———_—__ﬂ

| NP school of Computer Programming

MeGraw-Hill Continuing Education Center "
4401 Connecticut Avenue, NW £
Washington, DC 20008 L

YES! Pleaze rush me my FREE catalog describing NRI's
at-home training in Computer Programming.

A

(pleass mHnt)

Only NRI gives you an IBM-compatible computer with modam,

640K RAM, disk drive, monitor, and software—BASIC, Pascal, C,

and COBOL—all yours to keepl

:
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Agcredited by the National Home Study Council
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Sounds Of Silence

BY FRED MACKERODT, Contributing Editor

Tests aboard Piper Aztec proved Bose headset's electronics were effective against low-frequency nolse.

INCE THE Wright

brothers® first flight,
noise has been synonymous
with airplanes and aviating.
From the romantic whistling
of the wind in the wires to the
pounding away of aireraft
engines, pilots have always
been subjected to the rav-
ages of noise.

Aviation pioneers Dick
Rutan and Jeana Yeager sur-
mounted some major obhsta-
cles in their 1986 9-day, non-
stop flight around the world,
One of these was noise,

At one point, they related
the sound in the cockpit of
Vovager—with both engines
pounding away inches from
their ears—to that of being in
a phone booth lying on its
side and being dragged down
a cobblestoned street behind
a Mack truck with no muf-
fler.

Early test flights of the
Voyager pointed up the prob-
lem. Both pilots suffered
measurable hearing loss dur-
ing these preparatory test

flights, and Rutan developed

na

acondition known as tinitis, a
ringing in his ears which has
remained with him to this
day. Chronic tinitis is a com-
mon complaint of pilots,

Flight surgeons who ad-
minister physicals to pilots
will tell you that hearing loss
is a given with anyone who
has spent any appreciable
amount of time in the cock-
pit. Dr. Stephen Ferrard of
Hillsdale, New Jersey, a pi-
lot himself for 50 years,
points out that a lot of pilots
he examines, especially the
ones who fly general aviation
airplanes, have measurable
hearing loss that can be
traced to being around air-
planes.

In addition to causing
hearing loss, cockpit noise
also affects flying safety. It
causes fatigue, which leaves
pilots less able to handle the
everyday chores of flying,
not to mention the inevitable
emergencies. [t also affects
communications, both within
the cockpit and without. A
recent study by the FAA of

air traffic in the heavily trav-
eled northeast corridor cited
cockpit noise as a special

danger seriously affecting
controller-pilot communica-
tions. This is especially true
of helicopters, where the
noise levels tend to be very
high. Choppers also operate
in very tight environments
where clear communications
are all the more important.

New headset

Enter the new Bose noise-
canceling headset. The com-
pany, a leading supplier of
audio components, was al-
ready developing the head-
set when the Vovager flight
was planned.

Bose jumped at the chance
to have the headset used by
the Voyager crew, and it is
eredited with bringing the
two aviation pioneers
through their 9-day ordeal
with no measurable hearing
loss. Bose has now put the
headset on the market.

The Bose headset employs
the latest in sound-muffling
technology, including a dou-
ble ring of super-soft cush-

NOISE CANCELING HEADSET

MNOCHSE
SENSOR
DRV ER
PRESSLIRE
SERVO

GELIFOAM
CLISHIOMNS

ELECTRET
BOHOM MIC

OMICIFF
SWATCH

Sound pressure servo system in earcups converts unwanted nolse to
antinolse, Gel cushlorns block sounds in higher frequency ranges.
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ions made of gilicone gel and a layer of
foam inside a clear polyurethane skin
that blocks out the majority of the high-
pitch noize, above 1000 Hertz

Antinoise

How effectively a headset removes
high-pitch noise is a function of how
closely and tightly the earcups surround
the ear. But thiz new headset goes a big
step beyvond blocking out high-piteh
noise—which every good low-tech
headset should do. It removes low-pitch
noise (between 30 and 700 Hertz)
by actually creating a noise to cancel
noise,

The revolutionary headset uses mi-
erophones on the earphones that moni-
tor sound at the user's ear. According to
Bose, this measured sound is compared
with the sound the user wants to hear
—aeither a communication signal from a
radio or, if no signal is provided, silence.

The difference between the existing
and the desired sound is then processed
to create a signal opposite in frequency
to the unwanted noise. A law of physics
states that a sound wave that interacts
with an equal, out-of-phase sound wave
will be canceled. The antinoise of the
correction signal, when reproduced by
the speaker in the earcup, cancels the
unwanted noise, leaving the desired
sound.

in-flight test

Sounds complicated, Does it work? Un-
equivocally ves. 1 tried the Bose head-
set in a number of different aireraft,
including my own Aztec. A switch con-
trols the noise-canceling feature, and
when that switch is turned on, the effect
is uncanny.

After a momentary pause, while the
headset is measuring the ambient noise,
virtually all of the low-level rumble is
sort of washed away. You still know the
engines are working, but their sound
level is redueed dramatically.

I put the Bose headset to the ultimate
test in an airplane owned by my friend,
Bob Mason—a 1956 Ceasna 310, the air-
craft that made Sky King famous. Ma-
son's vintage airplane has to be one of
the noisiest flying machines in exis-
tence. The exhaust from its twin 240-hp
Continentals exits from dual 5-in. ex-
haust stacks which are on top of the
wings. These stacks at one point are as
close as 3 ft. from the pilot's ears.

With the noise-canceling feature off,
the Bose headset removed about 50 per-
cent of the Ceszna's roar. Turned on, it
knocked out about 80 percent of the
noise, even at full takeoff power. Pilot-
to-pilot and radio communications were
clear as a bell.

The one big drawback of the Bose
headset is its price—H965,

However, like anything else, the
price will probably come down in time,
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putting the new headset more within
the reach of private pilots.

New entries

Competition from a number of compa-
nies is already putting downward pres-
sure on prices. Telex Communications
introduced its $900 ANR (for active
noise reduction) headset in February.
Sennheiser Electronic, a West German
microphone manufacturer, will bring
out a lightweight noise-canceling head-
set this April. The Sennheiser headset
doesn't surround the ears, thereby hav-
ing little effect on high-frequency
sounds, but cancels out low-pitch noise

with a system similar to that of Bose.
Noisecancellation technology is also be-
ing studied for use in other applications,
Bose is looking at headsets for race cars
and for military and industrial applica-
tions. Don Gauger, Bose's manager of
communications products, aleo sees the
possibility in the future of noise cancel-
ing headsets for audiophiles,

If nothing else, the advent of this new
technology points out the need for at
least some kind of ear protection while
flying. A good economy priced headset
ie great for starters. And even a cheap
set of ear plugs offers a lot of protec-
tion.
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Why build vour own Classic
Roadster”? Because it's a fun and
rewarding project, Thousands of
peaple, just like you, have built and
are now driving their
own Classic Roadster.
Our kits are engineered
for easy assembly and
vears of durability.
And, our quality is
guaranteed,

Experience the thrill of
assembling and driving

THE CLASSIC PROJECT

your own two-seat sports car today.
Now with V-8 power!

“Whether you're looking for a factory
built roadster or want
to build your own from
a [irst-class kit, Classic
Roadsters is the way
tn go."’
— The Editors,
Kit Car World

Also mwanilable: Jugwr, MG and
d-passenger Mervedes
reprductions.

THE MARLENE. 3 Merresles SEK regradactlion

9.9% APR Financing Now Available

With excbusive 1005 APR financing i's new essber than ever to bubd pour ovn Clusde Boadster. Call usdy for dealls.

Call Today for ¢ Ext,
Videotans i e 3, 3120
- S Canadians call 1-800-437-4:342
FREE Brochures: Fur International Export (701) 20:-8866
[ Yes! Please send me the following Nune i3
I Fasy-To-Assemble Kl | Casitmpn Pulli _ I
| A} PREE Color Brochure Phome () § ) i
) (A5G0 106 e, Prodect Catstbogue, pins 24 pes, af =
comgany, component 8 pricing infe Pheme (mo) | ) l
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PHOTOGRAPHY

Improving Your Images

BY STEPHEN A. BOOTH

ITH ALL the automs-

tion in today's 35mm
cameras, and all the advances
in 3omm films, it's sometimes
easy to forget that there wasa
time when photographers set
ghutter speed and aperture
manually, metering the light
with great care according to
the limited exposure capabili-
ties of relatively slow-speed
films.,

Today’s color print films
have wide exposure latitude.
Your metering can be off as
much as four ffstops but you'll
still get an aceeptable photo.
The film, processed under
computer control in a minilab,
is forgiving of errors. It has to

be. Automated, point-and- |

&S 8 —= S e I LN

shoot cameras sometimes get
fooled by complex lighting sit-
uations. Trained photogra-
phers could adjust for difficult
lighting conditions by fine-
tuning their exposures man-
ually.

If you're nostalgic for those
hands-on days, or, if you sim-
ply want to retain creative
control of your photographs,
then you'll want to experi-
ment with Kodak's line of Ek-
tar color print films,

The Ektar series comes in
three film speeds: IS0 25, 125
and 1000. Kodak recommends
them for eritical photo situa-
tions—the type where pho-
tographers usually go with a
transparency film, such as
Kodachrome. Ektar hnnp,'ﬁ to
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This golfing-action photo, shot in late-afternoon sunlight, was made

on Kodak's Ektar 1000 print

film with a shutter speed of '/, o second

at /4. Notice the fine grains of sand, and the detail In shadow areas.

the print world much of the ac-
claimed beauty of that classic
slide film—the deeply satu-
rated colors, the superfine
grain, the punchy contrast. It
also brings the eritical expo-
sure requirements of trans-
parency film. Unlike
conventional print films, Ek-
tar does not offer lotz of for-
giving exposure latitude.
Metering must be precise.
Accordingly, Kodak recom-
mends—strongly—that its
Ektar films be used in single-
lens-reflex cameras with man-
ual control, rather than auto-
everything snapshooters.

Ektar 1000 comes
through with fiying
colors in this photo,
taking in the shady
light of an autumn
afternoon. Exposure
was '/ 3s Second at
/2.8, With IS0 200 film,
a g to "yo-second
exposure would be
needed—too slow for
a corstantly moving
child.

This recommendation ap-
plies particularly to the slow-
speed 150 25 Ektar, an arty
film that also benefits from the
help of a tripod. Ektar 1000, a
high-speed film, has a bit more
exposure latitude—as you
might expect from a film that
will be used either for action
photography, or with long fo-
cal-length lenses, or where
light conditions are iffy.

Though all the Ektars are
intriguing, we've concentrat-
ed on the IS0 1000 because its
applications probably match
the photo-making interests of
PM readers.

High-speed print films in
the [S0 1000 range have been
around since the early 1980s.
Most people probably per-
ceive them ae a last-resort
type of film, for times when
you must have a picture,
whatever the quality. The
early 150 1000's were ex-
tremely grainy. Shadow areas
blocked up—losing detail and
often taking on a murky cast of
brown or blue.

Az you might suspect from
the sample photos here, Ektar
1000 has changed all that.

Grain is almost unbelievably
fine. Shadow areas retain de-
tail. Color tone under con-
trasty light conditions has a
wider range than earlier films
of this speed. Accordingly,
this film will let you get photo-
graphs that would have been
difficalt before.

For example, compared to
an IS0 100 film, the extra 2to
3 stops of speed permit you to
handhold a camera. With an
I50-100 film, shutter speeds
would be g0 slow as to require
the use of a tripod, to prevent
motion-induced blurring, The
same applies if you are using a

. Lelephuta or a zoom lens.
: Their long focal length re-

Htricta the light reaching the
film, thereby requiring the
use of larger aperture (lower
f-stops). But depth of field be-
comes constricted at large ap-
ertures: Slight movement by
the subject might put it out of
sharp focus. Again, the high
speed of an 1S0-100 film per-
mits you to use a smaller aper-
ture, for greater depth of
field, or, a faster shutter
speed to capture action, The
photo of the young boy, shown
here, was shot with Ektar
1000 at /125 second and £/2.8.
With an IS0-200 film, the
shutter speed would have to
haw: been a relatively long e
or Yao second—to glow to
snare a constantly on-the-go
child,

What's the bottom line?
Ektar 1000 has proved itsell
an outstanding high-speed
print film. 1t would be right at
home during an indoor ball-
game, or a cloudy day at the
track, with long lenses, or
with subjects that just won't
sit still.

Pick Any Number
After all this talk about critical

exposure, there's now a film
that doesn't care what [S0O
speed you set.

Polaroid, best known for its
instant films, now has entered
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Canon’'s EO5-1 Is an autofocus SLE with

the conventional film market with a novel
approach to 35mm-print photography.
The company's OneFilm is an IS0 200,
medium-speed formulation whose wide
exposure latitude helps it work in a wide
range of lighting conditions. Instead of of-
fering a choice of 100, 200, 400 and 1000
films, Polarcid will offer just the one. The
concept? People have enough things to
worry over without agonizing over the
correct film for the job, The idea isn't
new—IS0 200 has long been the utility
fielder of print film. All Polaroid is doing
is stating this in black-and-white.

Flash News

It will take a while before we've got
enough hands-on experience with Can-
on's new E0OS-1 ($1850) to deliver an in-
depth report. So for now, we'll just an-
nounee its arrival and its reason for being.

phers have been slow to accept the new
breed of autofocus, single-lens-reflex
cameras, This has something to do with
the automatic focusing, and a lot to do
with the automation of everything else.
All so-called AF cameras also are auto-
matic-exposure cameras. The on-board
ecomputer takes decision-making, and
creative control, out of the user's hands.

creative control back to the human be-
hind the viewfinder. Yes—it still has a ge-
nie inside. But the genie can be custom-
programmed to do the photographer's
bidding—virtually anything that an all-
manual SLE ean do, and then some.

Advanced and professional photogra-

With the EO08-1, Canon is giving that

The EQS-1 offers a choice of five light-

metering systems and six autoexposure
modes. It's got a Yguy-second shutter and
automatic bracketing, which means that
the motorized film advance will make
three images of the same subject at three
different exposure settings determined
by the photographer.

Among other pro features, there's a

Yeep-second shutter and an $1850 price
tag. Stay tuned for more details.

Better Pictures

PRAIPHIOTO EY ARRAASID ENSARILAN

OU CAN push your film to get a photo
in low light. All you do is shoot al twice
to four times the film's IS0 rating. Longer
developing time yields a grainy but usable
image, as seen above. Most B & W print
and E-6 slide films can be pushed. Color
print film cannot and Kodachrome should
notl. Be sure 1o shoot the whole roll at the
same speed, and tell your lab to push-pro-
cass the roll for the IS0 rating you used.
—Armand Ensanian
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' MOTORCYCLES
r
Gentleman’s Express

BY BILL HARTFORD, Managing Editor

CAR'S ENGINE isn't

visible unless the hood
is up, so why should a motor-
cyele's powerplant stand na-
ked before every observer?
Full-coverage bodywork
clothes Honda's new PCE00D
Pacific Coast without reveal-
ingany clue to the engine
type or layout.

Motoreyelists have a long-
standing repuotation as tech-
nophiles, s0 you might
wonder why Honda has cho-
gen to conceal every mechan-
ieal bit of the Pacific Coast
short of the exhaust system.
The answer is simple enough:
Honda wants to expand sales
beyond the traditional enthu-
siast buyer poal.

The Pacific Coast greets
its widely divergent market-
ing goals with a futuristic,
sculptured shape. The fair-
ing’s front portion carries
forward a family resem-
blanece from the Gold Wing
series machines, and, accord-
ingly, provides reasonable
weather protection. At the
back end, the plastic shroud-

ing bulges out to form an eas-
ily aceessible trunk, and the
instruments nestle under a
hooded panel.

Easily removable panels
allow acress to the engine oil
dipstick and permit spark-
plugs to be changed with no
further disassembly. Sturdy
steel tubing guards for the
engine cases and rear body
sections are concealed be-
hind plastic covers. If the
bike goes over, only the small
gacrificial panels need be re-
placed.

Peel away this Honda's
gkin and things get even
more friendly. The conecealid
power source turns out to be
an 800-cc water-cooled V-
Twin, tuned for a broad
powerband and a torquey re-
ply whenever the throtile is
goosed. Vibration 15 con-
trolled by a combination of
offset erankpins and rubber
mounting at the frame at-
tachment points. Engine
noise has been all but elimi-
nated, with just enough of

the V-Twin rhythm coming

through at idle to let you
know that there's a bit of soul
lurking deep in the baze-
ment. Low-maintenance de-
mands on the owner are
assured by a ghaft final drive,
electronic ignition, hydraulic
valve adjusters and an S000-
mile oil ehange interval.

Slow-gpeed maneuverabil-
ity is improved by position-
ing heavy components down
low on the frame, so the
Honda engineers located the
gasoline reservoir below the
seat. The traditional gas tank
up top is no more than a cos-
metic shell. Fuel eapacity (in-
cluding reserve) is just 4.2
gallons, though. We aver-
aged 51 mpg at a brisk high-
Way cruise.

Though the cover-up pan-
els of the Pacific Coast con-
ceal nearly every bit of
evidence to the contrary, this
Honda is anything but low
tech. Dual dise brakes up
front are shrouded in plastie,
but they are both powerful
and reassuring in use, partly
due to the antidive mecha-

nism fitted. The rear trunk
opens easily with the pull afa
single remote lever and re-
mains in the raised position
thanks to a small gas strut,
The suspension, though thor-
oughly conventional in de-
sigmn, is graciously compliant.

What makes any motor-
eyele a worthy long distance
companion is cabin comfort,
and the Pacific Coast exeels
in this department. The seat
is low and wide, there iz room
for all but the tallest riders to
atreteh out and the fairing
effectively blocks wind from
reaching vour chest and
hands. Wind buffeting in-
trudes at helmet level,
though. We'd take some sim- |
ple hot-air ducting in the bar- |
gain, too, as long as there's
that radiator up front to
make this possible, Consid-
ering the $7698 price tag, an
electronic cruise control
might be thrown in as well.

Ar a lifestyle statement,
the Honda Pacifie Coast |
speaks of culture and refine-
ment like no other evele in re-
cent memory. Any other |
motorcycle, even with a TV
celebrity or billionaire jet-
setter in the saddle, simply
underscores the rider's de- |
sire to swim against life's
mainstream current. With-
out giving up the flavor or |
pleasure of travel on two
wheels, the Pacifie Coast de-
fines a proper Gentleman's
Express in the 199(0s. m

Gas strut holds the trunk lid in
the open pasition.
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BARGAIN HUN -

While walching rental
mivies, you will nollce an-
noying periodic color
darening, color shift, un-
wanted bnes, fashing or
|jagged sdges. This is
caused by the copy protec-
fion jmmming signals em-
badded in ihe video tape,
such ma Machovision copy
protection, The DIGITAL
VIDEQ STABILIZER: AXI
cumpdph-l,- eliminates all
copy protections and jam-
ming signals and brings you
crysial chear piclures.

WARNING

The Digital Video
Stabilizer: RAXI is in-
tended for private
home use only. It is
not intended to copy
rental movies or
copyrighted video
tapes that may
constitute copyright
infringernent,

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEQ COPYGUARDS

FEATURES

®The best and he mos!
mncling Video Stabiliver
In the marke!

@ Easy |0 Lse &M & ANAp 1o
install

@ Siate-ol-the-afl micro-
chip bechnobogy

#100% aulomalic - no
nesd for By
lraublesamea adjusi:
rreanis

®Works on all types of
VCAs, TVa, and Monitons

®Light weight (B ounces)
and Compact (13 585

® Beaudiful deluxe gift box

®lisss 5 slandard @ Vel
battery which will last 1-2
SArE,

® Similar units soid else-
wihare lor 888 or mors|

SUNCONDITIONAL 30
DAYE MONEY BACK
GUARANTEE

&1 YEAR WARRANTY

®FAST LIPS DELIVERY

At Shipping availabie

To Order:

1-B00-445-5285 or [516) 568-9850

$4995 ea. +

Visa, MC,COD  MF:06  (batiery notincluded)
SC0 Electronics g,

D, CAM 581 'W, Mamch Rd., Valley Straam, NY 11580

$4 forp&h

r---——------—--

PROTECT THE ENVIRONMENT
AND SAVE BIG $§$ IN THE PROCESS

Build pn amanng wasle composter and convert your |

househald's day-bo-day vwasie indo wlal nutriends: Tor your
garden! GREENTECH shows yau how! We'll sand you

soveral  Acvalive

plans,

instyctions

= ELIMINATE HARMFLL SYNTHETIC FERTILIZERS

* REDUCE GARBAGE DUTPUT BY MEARLY 1.7

| . oRGaNiz cOMPOST IS BETTER FOR YOUR GARDEN

1 Make 25 much suped mch compost & you need (3 wide I

=I range ol capacities possible). Each plam is GUARANTEED 1o
minimze space. cost snder $3 to buwild, and produce an

pdoeess and high quakty compos!
(] MOW OMLY $7.95 ($9.95 CON) + 52.005 & H

A1 ks ab 10 Ot

and oar
comprehensae guice "Carefreg Composting far the 805" I

J

HEAT WITH A PELLET FURNANCE
. BUILD FOUR OWH AT A FRACTION OF THE COST!
& e wosd galet. chaps, na ahels L o
Gl fpecing, tersw 30 hours ps endfedeed
® Mo pmokE, S R 38R or Crecs
& Sarepi, almost @l boded consliuthon
COMPLETE DETALED PLANE, MATERLAL LIST,
2 STER-Ew-STER BSTALICTIONS ONLY $10.00
“JMMS P.O. Box T56 Canby, OR 87013
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THE NEW SUPER “DRY CLEANING” FORMULAE

THE NEW SUPER “DRY CLEANING” FORMULAE
Cleans and Removes Any Stain

in Secondi -OF g

Gets rid of difficult
stains...and more

* RUST - GRASS * TEA * PAINT

FC- T oo the o

AL Bl —and hor e
HC 70800 WILL REMOVE MOST STAINS

O SF‘HI‘IEIII‘. and nalurs coborfas '|I‘ﬂ|-l:5.—l"|L'|.rG-l"-l;|
sil. carpeling and uphelsiery A3 well 38 Skin, metais

plass angd symihelic hies

USE HC 7000 —ANYWHERE ¥
In Kitchens— Bathrooms—HBedrooms on
Sinks = Wondwark —Bowis — Tubs— Removes
DAl —Geesse—Grime—Tar—and of course, Grahin

Cleans averything

GUARANTEED TO WORK

...ORIT'S FREE!
1985 AL

* WINE - COFFEE - INK - CHOCOLATE

« GREASE - TOMATO SAUCE - TAR

Free!

“PRODUCT OF
THE YEAR"

Fetiiiely Circle
Weigee=ing

Why Spend $29.95
for similar products

HON
RS SEEN ON TV TOXIC
OURS— SAFE AND
EFFECTIVE DM
ANY STAIN

Hao aibar
ChpAFInG peoduct
LAN TARE UG

iCERT

OMNLY

.. When you buy
. Super Saver i

EACH

R 1

QLICH AND EASY!
A smak amourt squisied frors e tube—Rdd @
Mite maber  tuli gEnly praE and e oo m gone'

o= mm mm MONEY BACK GUARANTEE == == == == -'
C- TR0 [epe WS
160 McLarn Slrest
| e ] ] i
1 Pogase serd row pog e of HC- OO s aatp 38 e 2P H l
I .‘:'“Ir .1;: :nn.. b biw 1.'F: 'Jbr::r. 1:‘5:-':1‘;:-'; ::I:Ifl .
R 143 Thins labey boe $17 9% ples ]
GAVE (EL Fraoe bubes bor 519 95 glus 5350 PP L Halg
] SUPER SAVER 7 i $10) S fute iow 5240 95 s 8 0 Pe g by
Ferm reasderiy 0 wibed i
1 ety Dih Gaid e (1% [ CRae Do F o desgimed 1
T Comtit Covtl Buynrs—Cali {515} 284-TEI0. Lrcivms o v chmm ot 1
| SIS S S oy vy || VI | aasrtazasn
I icome S '
I usm  ———— =i
| dsderms 1
I o Saw P —

R mdvry oot gromgtly Shepmeer quaiashed aitet Bl Gie
e o o o o i e - —

CABLE TV DESCRAMBLERS!

-
BARGAIN HEADQUARTERS!

= JERRQLD » TOCOM = HAMLIN
+ZEMITH

+ SCIENTIFIC ATLANTA
Oumk MI5SE OMLY %50

B manth waranty] We shig C.O.0.1
Lowsal reisilwho leasle pricesa|
FREE CATALDG:

Global Cable Metwork
1032 Irving 5t Sulle 108
5F.CAmix

ORDER TODAY! B00-327-8544

REPLICA OF ROLEX

PRESIDENT WATCHES

A masierpiece re-creation 1o almost
axact, aasily confusad with the real 18K
gold ROLEX President; also available
tha Two-Tona, the Diver and the Nugget.
' State of the arl quarty sccuracy. Ladies
or Men's, only $3555 (add $4.00
posthndigfinsur. in CA, add §2.80 Tax)
COD—OK. Call +800-548-4600 oo sand
money order or check Ioc TELAMAR,
90118 Wilshire Bivd ., Sulleaza-w, Beverly
Hills, CA 80211, We are not affilisted with
AOLEY WATCH, INC.

t21



NOW! Get in on the
PROFITS |n i

REPAIR!

Work part time, full time —
right at home - we help
you every step of the way.

Mo doubd about I1. . . as a small engine pro, you can cash
inon the huge demand for qualihed men @ one ol Amet-
ica’s fastest growing industrigs. You Il be ahie o commiand
top hourky rates of fram $25,00 to $30_ 00 per howr — and
that's just for labor. A simple tune-up eams as much as
549 Qg for less than an hours work, and pans, engines
and accessories will add even more fo the profits

Plenty of business waiting lor qualified men.
65,000,000 Small Engines Are In Use Today!

That s the official count from Ihe Enging Service Assn,,
and one-million new engines are bemg buillt each month
With fully accredited Foley-Belsaw training, you can soon
have the skilis and knowledge 10 make lop money ser-
viceng these engines, People will seek you out and pay
you well 1o serice thes lwnmowers. Hllers. edgers

power rakes, garden [raciors. chain saws, minibikes
paint sprayers.
the list is-almast endless

snowmobiles, genaralors, go-carls
snowblowers

Prm‘eumrm Tools and Equipman!, PLUS 4 H.P. Enume
ALL YOURS T0O KEEP. .. All al No Extra Cosi.
NO EIPEFIIEHB‘E NECESSARY!

You don'l need o Dea ‘hoin meghamt of Rkave 3y priod
eaperienca, You can master this profitable trade right at home
in your sparetima. Lessons are Tully illestrated . 50 clear you
Can’l go wiong, and with tur Tamous leam-by-<doing - melhod

gt practical “hands-on caperience. 'We also show you

business, whal to charge, whese 10 Qe supplees

whil all the nside tichs of the trade you need to
255008 SUCCESS night Trom the stad

Send lor FREE Facts — Do It TODAY!
NO Obligation— NO Salesman Calls!
You rik pophing by aceepiine phiy effer i see ow
easilv voud can bearm the sk il ven meed i inerooe
winp e feoene in a frigheprofis foastmess of ponie i
Just Jill in and mail coupon below {or send posicard
with mame and address) fo receive full information
-‘

by return el

RUSH COUPON TODAY FREE

e -Iﬂlllli-lﬂﬂl BOONLET!
+ Send fer your

Dapl. 51800 ety b

---------------‘

§ FOLEY-BELSAW INSTITUTE i
' &

| m':m o, 61

[ please send me f bonklet that

] YES, ft FREE Iet l
D iul detalls atout si@ting my own business in all 1
J§ Engine Repaw. | understand theee is No Obligation and ]
1 that No Salesman will call o me

ADDRESS

Loy
|
STATE

12

NOVMORE

FLAME RETARDANT
Technologice! Breakthrough in Fireproofing

Protect your possessionswitha newodorbess, colorless,
noti-toxie Tauid. Amy substance that shaorhs waler
can be fireprooied with Uhis amasing substance,
Formula 1 protects carpels., draperies,
uptwolsbery and ot fabrics, natural and
syrihetic.
Formula 2 profects wood and paper
products.
Treated surfaces will ot suppart flame.
Flume No More™ will not hurm plants or pets and
meets all national fire protection recommended
standards, Tested approved and rated Class A" fire

retardant by Wﬂnnﬁ:nl-[tm MNational Fabric Testing
Lahoratories.

When placing order send check or money onder b
H&E Enterprises / PO Box 12062
Rexearch Triangle Park, NC 27700
or call toll-free 1-B00-545-9408

Formula 1 spray gitis) @ $15.95

Formuls 2 spray gtis) ¢ $15.95

Prstage & Hamdling
TOTAL

Al -4 weehol delpvery.
Ciffice Husirs: Moniday - Friday, 800 - 540 EST

350

MasterCirnd erud Ve Orders Aocepted
=E ow @

UALITY

PROFESSIONAL
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

The riew WeatherPro wiathisr stalson uses stabeol-
lhr arf N;\'hnr:-h ¢ 1ea |f|w Wima full MO Cagid-

Iuility at an incredibly low price. The \WeatherPro
|nr_||.n;||,ll. @ wediber ¢ R, FEmE FC IR0 nmd
irection vane, wind speed seneoe, extermal e
ﬂ:lﬂwh maunting harchaaene and $0° of calble- HI
only $1792

*WIND SPEED) SWIND GLIST
» TEMPERATLIRE *WIND CHILL
*WIND DIRECTION sTIME

S TEMPERATLIRE HLO SALITOY SCAN

oRAINFALL iDPTICKN AL =1 YEAR WARRANTY
* L4-DIAY MOSNEY-BACK GLARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $179!

ORDER TODAY:1-B00-678-3669, PM
M-F TAM-5:30 PM Pacific Time

* Aushomalic semphying, elechonic rain gaups349.9%
Mkl £5 001 for l||||_||h'-‘|$l. LA pewideras o sales las
Faw 1-415-T100 180 = M anel WA

]

3465 DIABLD AVE, HAYWARD, CA 94545

FACTORY DIRECT CLOCKS
'8 AND FURNITURE

Do-lt-Yourself

Kits or Assembled

and Finished

® Grandiather Clocks,
Mantel and 'Wall Clocks

® Cabineis, Chests, Tables,
Chairs. Desks and more!

& Saofid 3/4" Black Walnul,
Cherry, or Oak

& Heirloom Quality

® Solid Brass West Garman
Movemaents and Dials

® Monay Back Guarantee

“CSEND S
CaElss) Egﬁfm
o .

CATALDG

——
EMPEROR
CLOCK COMPANY
Worid's Largest Manulacturer of Grandimiher Clock Kia

Depit Ermpercs intusiial Par
Fasrhope, Alabama J65312 @ Phone 1-205-528-2116

| s
0 G- n-Yourel dits ) Fesshed Cloces O Fnahed Fusniums

Marme
Straead
City
Gtate

__Jip.

p|I.ﬂll Prindg

1B Frgaows Corp AL rghin et

Gt yoursell a Kryptonite Car Lock, 5o
wiven a gury with a door [Emamvy in his hand
&nd hot-wiring in his heart loals in yomer
car window, hell see a good resson io
miove on down the block

o ondex, call il-free 1-800-225-5668,
dept. 502, Or send 589 95({MA residents
add 54.25 sales tax) to: MVTC INC.,
95 Freeport St., Baston, MA 02122,

W jpuarniee i pry up o 5500 of o min
mrrnm;hrr-fm:nnﬁnuhur
Prepetly scuned wih S produc Cal oy
i hed drtass

KRYPTONITE
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Hear a Whisper up to

100 FEET AWAY!

Incredible WHISPER2000™

Gives You Super Hearing

For Only

$19%7?

These are the SAME famous
Whisper2000™ headsets that
have been nationally publicized
on TV and in leading publications
— similar to those that have been
sold in this country’s most pres-
tigious catalogs for as much as
£59.00. But during this nation-
wide publicity campaign, U.S.
Buyer's Network is giving them
away for the unbelievable price of
just $19.95 only to those who re-
spond to this ad before Midnight,
April 5, 1990.

High Technology Disguised
As An Ordinary Radio

Don't be fooled by the ap-
pearance of this device. Whisper-
2000t has been designed to look
like an ordinary pocket radio, but
is actually a major breakthrough
in sound interception and ampli-
fication technology. State-of-the-
art electronic engineering actual-
ly allows you to hear a whisper
from up to 100 feet away. It
works so incredibly well that you
literally won't believe your ears!

A New World
Through New Ears

Just imagine what it would be
like to hear sounds that you could
never hear before. Studies show
that there are thousands of dif-
ferent sounds that are not nor-
mally audible to the average per-
son. Slip on a pair of these tech-
nologically advanced headphones
and you'll instantly hear like a
super hero. Incredibly, you’ll be
able to hear people talking in the
next room loudly and clearly, or a
pin drop from 50 feet away! Take
a walk outdoors and you'll hear
birds sing like you've never heard

““Looks
Like An

Ordinary

Radio!’’

them sing before, and hear deer
coming before they hear you! It's
an outdoorsman's dream come
true.

Never Miss A Word

Whisper2000m» has dozens of
practical uses! Take it to the
movies, theater, or lecture hall
and you'll never miss a word. It's
great for watching TV with a
spouse — just keep the volume on
low and turn on Whisper2000ms.
She can read while you watch the
ball game! Now you can enjoy the
crisp, clear sound of a TV or radio
playing at low levels, without
blasting everyone else in the
room. Experience the fascinating
world of super hearing - order
today!.

Whisper2000m« weighs just 3
oz., is small enough to fit into any
shirt pocket, and comes complete

£ DMV, ING. 1989, (2208

Allow up o B days for shipment

|
¢

with lightweight headphones, and
belt clip. Uses one 9-volt battery
(sold separately). Complete with
one year money back guarantee,

Special Bonus! For a limited
time (by April 1) all those that
order two (2) Whisper2000m will
get the third one FREE!

R ———— e e
WARNING: It is prohibited by law lo spy or

listen to the privale conversations of
others without the permission of at least

one party.

MAIL BEFORE APRIL 5TH
FOR THIS AMAZING OFFER!

j Piease rush me the following
YES! sets of Whisper2000ma
[ One for only $19.95 plus §4 S&H.
[J Bonus Dffer!! Buy two ($39.90 +
$6 S&H) and get the third one FREE!
[ 9-valt battery $1 sach, Oty

Paymeni method: {Check one)
C [] Chech [ Maney Qrder 1 Visa
1 WG 0 Amex [ Diners L] Carte Blanch

VA res. aod sales tax.

Enclosen 3

Card #

Expire Date

e

Hame

Address

City
State Iip

U.5. Buysrs Network, Depl. WS52863
One Amaerican Way, Roanoks, VA 24018

oyt o e e



This VET Did It - and YOU
Can Do lt
Too!

FAMOUS MAKE!

D NEW!
wiyar injuries left me BRAN

diy handica p-pr::I but
:;w Iyrn a flnun:aa:lhauiiu:;
s a Locksmit an
;nur training, Besides, the
work s fascinating. ll | can
da it anybody £30.

U rng Glen Johnson, Lamed. Ka
Make Up to $26.00 an Hour — even while learning!

= Bea LOCKSMITH

If you enjoy fixing things, you're s “natural” enable you to get your share of this always-
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained
year in the fascinating business of Lock- are doing it. So can YOU.

smithing. Rising crime has Increased de-  way COUPON to discover how Locksmith
mand for service a thousandfold. Yet there's ing can keep the extra meney coming In dur-

only one Locksmith for every 17,000 peoplel o8 SroWH°F (U8 €18 MONEY coriing i fur q$
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too,

ALL FABRIC
SOFA BEDS

u.x mede by Nationaly Keown
Seal Manufacturing Compaiy!
Fh-uu ::-rurzwedu ol DOT &
ALL FABRIC. ooy ponas!
BECLINING FULL “FLEX" suspension & high

dansity lcam constructiont

CAFTAIN'S CHAIRS [ ra o0 Vel Fabios
Manufaciure's CAPTAIN'S Chairs mciine with
Suggested Retail st 5 touch of & lever! Ogtional

$289.95 [ la: Free a1 v e cou

[l 1] FAEE seal tracks - 3 §25 value
all FABRIC matching Sols
$ 1 1 Beads a! the Loweid Felail pros

You'te “in business" 1 to make $10 1o 526.00 FOLE¥-BELSAW INSTITUTE

an hour a few days aller you begin Foley- 6301 Equitabin Rd._
Betsaw’s shorcul traini Easy illustraled les- Kansas City, IIM'!!I“-

sons complote with ALL practice muupmnnt M. Hunt, Wilmington, Del—*| make $50 a

"" Ed Boyle, Pittsburgh, Pa. "My business going
at top speed, I'm moving io bigger quarters.”

week gxfra.’
® ALL TOOLS YOURS TO KEEP galﬂf;:’r' 50 Lowis, Ma.—"1 cleared 3110 last
@ KEY MACHINE ‘I"ﬂl..'ﬂ‘.B 'I'D HEEP‘
® EXPERT PERSONAL

L] BHIHESS-HHII.DIHB HEI.J'

*,'.'.||, THIS COUPON « MO SALESMAN WILL CALL

In thie US. - cnly §185]
FTS ALL Vans & most Trocks!
g CHAIRS & Soles s LiPSabis!
e GALL For FREE Fabric Samples!

1-800- #45 -1830 or 1-219-293-8550

Credll cand membars can order by phonal

THIS DO-ALL PRO FOLEY-SELEAN WiSTITUTE
£301 EQUITABLE RD., DEPT. 11788
KAMSAS CITY, MO, 64120
"‘Ev ch"'"E Ynuns Rush FREE book, ““Keys to your Future."

10 keep!l

I':nrl add 860
4 t© 5100 a woox B Address

cgmeana [ et State zip | Bl BRADD & HALL ASSOCIATES
1::-: ;GT:: 818 HALL AVE. ELKHART. IN 46516
ovvve! [T o o o Warehoisse Liquidators

33 Ways to Help
You Qualify for CABLETYV
the Job You Want “BOXES”

Fras Facts aboul Carear Converiers — Descramblers
Hemmmgs Diplomas and Degrees Remote Controls — Accessories
Mﬂtﬂf Mow at home in your sparne # Guaranieed Besi Prices
Wirld's largest colestor car time, without any previous # 1 Year Warranly—C.OD s =
marketplace SEparance, you can train » Immediate Shipping =
rmmgiu-ammnm for a monay-making career « FREE CATALOG »
;Ilt'!d.'ﬂ'lfh mﬂ_&m@h I:' aven Bﬂl a SN‘EINIIM Call or Write

Associate Degree, Call or

old cars ks,
ads fae e b send for frea information on the career field that

Services, Supplies Fmgre
el fni :
MINE GIANT ISSUES

TRANS-WORLD CABLE CO.

12067 Souttwes! 11 Tih Cour, Suste 136

interests you most and how to train for it : Mg Fi

1-800-228-5300 ¢,

CALL ANYTIME—24 hours o q 7 diys & wesh 5

mmﬂhﬁmh will cad &

Jand fo i
. = ntemational Correspondence Schools
HEII‘I.'m.LnES Dept. PRS0, 925 Oak Street, Scranton, PA 18515
Mut'}r MW | Send brae tacis on how | can study at home for the I =
carear | hawve chosen. No obfigation. No salesman will
Bax 100, rk]'lt. 0118, 'Be-nnlnp:m. Vermont 05201 call CHECK ONE CAREER OMLY, I

IEISINERS DEGAEE FROOA B 'Féﬁﬂﬂ PRACGAAME
Bl Busnens “Mockancal Engingering Largest
ALtout w
- - Ir"mm ©ChiE Erngiresnng Tenngngy I Manufacturer
- - m;llln riating !Iu;tnul Engiwsenng |:|1' PU”EIT.'"E

Sawmills

I

I
IRF |

LAWN IGATION I 1
Save 50% to 75% by designing & | Dipton e | ﬁmmmmm
installing your own Irrigation System. | A

I

I

I

HI. easy ﬂlﬂl .““. “'P h}' .t.P I'I'Ilnl.lll. Four MDUEE To Choose From

I
I
I
:anwmm % I UY DIRECT
I
I
I

For large or small lawns & gardens. Ol ki [:un-iww & Felngeraiion | m Again 1 (800 55 - 21
includas free lql.rhm.nt ﬂtllﬂﬂ. _Eﬂ? _mmIM Wrsing In Indiana c).aII {3 r.32’1 g-i?_ 9
only sz:l.gs +Iﬁ+u:‘ i-.=h|i|:é MC or Visa i — P Py s s it Sodr e
me Irrigation Systems I Irlll::lr der our S0-minute
P.0. Box 282015 Columbus, OH 43228 I;;‘; ar "-—-_I g LETIORBIAON v0E0-310 00
1 L _--'I_E — '.:-_ — _E —-— —: N — B1BOW, 10%h 51 Indianapalis, IN 26214-2430
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r [ ¥ & F § ® § N § & ]
Add Yean lo Your Engine's Lile!

I Bel Product - Best Price - Guaraniesd l
QM| Engime Trealmen wilh PTFE Retin — an ssen on
TV = eulsinternciengine inctionlorsmooihar, rI
0. Acie or Quor 16 o U enging every 50,000

y 4 shipping Smuih&uﬂnﬁg

u oicel twe quars — only $59.90 SHIPPED |

sand for iree Information. Decler inguines
i ect 2148-837-5000 ‘

I
L _so7unedbiidy B AN, s
-

REPLACEMENT BLADE
FOR ROTARY MOWERS

MINIMIZES CHANCES OF SERIOUS
INJURY-CUTS LIKE A METAL BLADE

+ HEDUCES DAMALE T0
HOSES. SPHRINSLERS AND
THE MOWER ITSELF

= REQUIRES VIATLMLLY NO
MAINTENANCE

= ABSORAS SHOCK

* DNE EASILY INSTALLED
SITE FITS ALL 17 TD 22°
ROTARY MOWERS

« DOESK T BREAK, CHeR
RUST OR CORARDDE

* SELF-SHARPENING AND
SELF.BALAMNCING

Only. *99

SEMD CHEDK O MOEY DADER TD
VENTURE
MARKETING GROUP

NIZ W BADOMHUAEST 5T

Enjoy The Outdoors More With...

THE NEW DELUXE

first need
PORTABLE DRINKING

WATER PURIFIER

When youte enjoying the cuddoors, your first need s safe drinking water! The
new delwe First Need™ portable drnking waber puriier has been
designed to Bl this nesd! For only $49.95 you can prolect yourself fram

walar-bome entenc disease bacteria, Giandia cysis and

langer
fozoa as well a5 from toxic and caminogenic chemical agents. . . .

wihere you go! No added chemicals, no sedinicy, no bailing,
down 100 0.1 micron (0.4 absolute)

ng
MNow with pump and canister connected for easser yse, stronger and
reliabie pump with i t8e handle. Backwashabls prefiter designed 1o prokang

fife of purifying canester and pump is avallable as an option,

(== .

iy et

Order iodl iree 1-800-441-8168 Made in USA | |
————————————————————————— -—--—----------ﬁr__.'III'-""""'"-'-'ll-:----1
Sendbochure ] Frst Need® Portatie Purifer [ Seaguit® 1V Home Purifer I'F \ . o
i '
1
i
Address i
Gy S - -} Zip E
Y GENERAL ECOLOGY, INC. .
151 Shersa Bivd., Liorille, PR 19353, USA '
Phone (215) 363-7900 FAX (215) 3630412 '
# Registernd trademark of General Ecology. Inc. & General Ecology, Inc. 1990 FND-PM

ARGARE I 4 BR800 J

FREE! FREE! FREE!

$200.00 OFF EMERGEMNCY MEDICAL
WITHTHIS AD SYSTEMS INC.

Whan you are alone and on your own In any life
threstening amergency, thare is LIFE SAVER.

EMERGENCY ALEAT SYSTEMS
Bring Help At The Press Of A Button
Accident - Madical - Burglary - Fire
Heart Attack - Disabiiity - Stroke
ACT NOW - LIFE SAVER

(213)432-TBB3  ara2 Atlantic Ave. #C
Serd ForaFreaBroches  Long Beach, CA 80807

e s really possibile fry making
and seling hnght, colorul Badge
A-Mindl butions. Butions are
provees Money- makers & fars
Bal Matkel, cofvertons, o
irpwiEre pRODie congrEgale
Thery re tast wrd sasy 1o make
with Badpa-a-Minit and

g pengee!

Send for 3 FAEE Full color
citilog and idea book. or
sand e @ Srarter Kit. ooy
5201 55 pless §1 75 shepping
L tesdens add §1 07 tax

BADDE-A-Miah, Do) PRS0
AR orrh 00 Rl | Box 00, LaSake, L BEM0 Phote @5 214-2000

Don’t get taken

for a ride!

Just curious?
Looking to buy or sell acar?
Be informed!

Find out instantly what your
car is worth today. Call 24

hours a day, 7 days a week.
1-800-56VAL UE® developed by Aulomotive
Specialists and GTE™ for instant access (o
your car's current market - — -
value, 1976 - presenl. ——

1-900-56-VALUE

Touch tone phone needed. All changes ase bilbed ti-
rect through your local phone service, §1.75 fos the

$19.95 . oo

TELEPHONE LISTENING DEVICE i

Ferord twiwgiheny ConepTLIRET # fO WECH 0

woew [oeEcn Defeesn diy COIGEN X S

memie ind you iephere b St miw

LAY W e 1] ESE e Recona Deik

O o oveiangn Sops rpEs when
B Vou. In. phoes i bung

FM TRANEMITTER
By ey oy oyl e o o eyTiETy
Trasamls up in % i b oy Fil ioow Ly 8
dpin 1w i T iy el o |
T caid § Taresiien Voscp Soaedee i
i RABCWDY BeFe arcio 12 OO0 @ U% Cand

g

is:

BEy
Super Powerful EI‘

EL

¥

3

B

lest rinuke and $1.00 far each minuie thareatter

Grauel Enlerprises. + PO, Bax 131 = Arisngian, Wash. S8343

;
For 5

LD (HELIARC)
.~ WITH ANY AC OR DC
- “BUZZIBOX" WELDER.

o EWCiOnE fol-iciysnl Grece gees
TTnaT coriTe of aTRMTIE W asTpen
AT ([T DETRAG] e ]
Sty ol Qe wUNENIOE BT UBD
nogded beal Y1500 W

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV
EQUIPMENT

* Compare our Low Retal Prices!
= Guarmnhesd Prices & Waranies'
= Orpars Shipped Immaciately!

REPUBLIC CABLE PRODUCTS, INC.

4080 Paradise Rd. M5, Dept. 404
E Las Vegas, NV &‘J‘lﬂﬂp E]

For all other information (702) 362-8026

VINTAGE

FROM THE ADMINISTRATION OF
AERONAUTICS OF THE UNITED
STATES NAVY, WASHINGTON D.C.
DATED FEBRUARY 16, 1942

W.wW.iI

For the first time since World War II,

the drawings and ‘E‘:ﬂ ications
employed ?ﬂ LS. Navy in the con-
struction of airplane models, used for
FECOENILIon purposes.
United States, Britain,
Germany, Japan, Russia.
For a complete available list of construc-
tion drawings and specifications, send a
Sell-Addressed-Stamped-Envelope and
$2.00 {refundable with order) to:

THE BOTERO FOUNDATION
P.0. Bax 592 - Dept. 209-M
Kingwood, TX 77325-5962
(Please allow 3 weeks lor deivery)
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Northern

W e Pros and Hendymen Shop
ORDER TOLL FREE

_ 1-800-533-5545

od They 3-31-20 KEY #a7122

p

.

e
AT :

—

Dwivars 4,71 CFM at 40 PSI, 4.33 a1 80 PSL 115V,
Hemd 15200
Sale $109.99

] ]
1 ]
1 1
] ]
1 i
1 ]
i i
i |
| o :
I Slae ig 1
| Key#BTHZ2  genp 1o NORTHERN: I
{ P.O. Box 1219, Bumsvile, MN 55337-0219 _"
| 26

TEGHNICAI.

Discover hundreds of unusual, high-quality technd-
cal books thal you'll NEVER see In any book atorel
Bath newly wrilten & is of mre old boolks! Your
salisfaction guaranieed! Here are jusi a few—

CHARCOAL FOUNDRYT

Build a furnace rom a five gallon paill that can melt

aluminum, pot melal and brass using grocery-store
- charcoal. Casi machine

BUTLD A METAL LATHE
Build a precision 7° metal cuiting lathe without the
need af precislon tools] Cuts to 1/1000° It's truel

cost about §50! Definitely not a toy! De-
talled paperback! Best seller! Order a copyl
Book 177

¥7.85

BLACKSMITH BHOP & IRON FORGING

From 1908 Comphele text on forging of ron with
hammer and anvil. Maks halts, iools, even sieam
engine repaimnsl Delafls on all iools and procedures.
Creal lllustrations. Order a copyl

Book 4074 $6.50

ADVANCED MACHINE WORK

Learn the secrets of a master machinlst. This 800
page “Bible" shows everything from a micrame-
ter to running lathes and rn.lllh‘_m.u: . Make
bodis, bronee bushings, twist drills. mandrels, worm
F.Whp‘nﬁ much morel Loaded with

usirations. Dynamite hardeover boalk!
Book 4238 $25495

RUN THREE PHASE MOTORS ON SINGLE FHASE
Three different methods in use since the um
of the century. All detalls. Best-selling booldet,

Booklet 81 $3.00

algn an engine to meel your needs. Rare infol
Baoak 4104 89,95

Send Just of your 96 A
D Just & copy of your 98 page catalog

IHm:
| Address

R e e e s P

LEARN VYCRR

CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK WORKING
PART TIME FROM YOUR OWN HOME!

THE MONEY um OPPORTUNITY
OF THE 1990°S

IF you are able to work with commaon small hand
fools
IF you possess average machanical ability, and have a
VCR on which to practice and |eam. _ . ihen we can
teach ¥OU VCR maintenance and repair!
FAGT: up to 30% of ALL VCR malfunctions are dus to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: Over 77 million VGRS in use today nationwida!
Averape VCR needs service or repair avery 12 to 18
maaths!
Vigjo 5 400 PAGE TRAINING MAMUAL (ower 500 pho-
tos and llustrations) and AWARD-WINNING VIDED
TRAINIMG TAPE revesls the BECRETS of VOR mainte-
nance and repair— "real worid " information that is
NOT available elsewhara!
Also incldes all the info you'll need regarding the
BUSINESS-SIDE of running & successtul service

opesation!
FREE INFORMATION
CALL TOLL-FREE 1-800-537-0585
D write to: Viejo Publications
3540 Wilshire BL. STE 310
Los Angeles, CA 20010 Dept PRY

START YOUR OWN SHOP

Complele Maon Course. clearly wril-
fen. with phalos and diagrams. Ev-
o arylhing you meed 1o knew . . .
where lo gel wholesale malerials;
how io sars while you leam, eic.
Pped. 544,90 |US). VISA kay. Write
lor detaile. {Canadizn 555 o)

Foreign & Domestic Auto & Motorcycle Parts
BIG SAVINGS ON NEW & USED PARTS
SAINGS P TD 5% SPECIALITING M LISED PAATS FOR DOWESTIC. and
FOREIGN AUTCMOBILES, TRLICKS, FARM and CRAMLER TRACTORS
MOTDRCHTLES. SOOOTERS, MOPEDS, GO CAATS, 3 4 & WHEELERS AND

POWER ECLIPWENT COMPLETE CONVERAGE. e

s WOMEY SRNG (ATALOG BLLLETIN 200 By e

Titd A
st B
P

2 Few 408 VAR, Dovrgon, W 2008

[ToN) 9628 o~ (TOJ) BES-ENE - pi—-

GO KARTS, ol
ENGINES-KITS-PARTS W
T2 PAGE CATALDG

4100 REFURDABLE 8
Lamest Selection, W

H KART WORLD (g1 =
1488 Wendor Ave., Painewyiile Ohio Iﬁ'ﬂ
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| YOU DON’T NEED
CASTRO’S PERMISSION

| TOENJOY THE UNIQUE HAVANA FLAVOR!

Buy your

MAGNATRAG.
" FRCTORY-
ASSEMBLED
or in KIT

| CUBAN-SEED-LEAF CIGARS FOR GIFT IDEA!
THE MAN WHO THOUGHT HE ; 104 FRIEND

[IRURTTHESS TN
bueild a road; Garden: H
Elear troms and bt E
tar a bmement ar peot 1
D 1t Al Yourelt, Do wisrk
tar of eers fn eam Extia CASH!

S CATALDG — showa ull unes... §1.00
WTECHNICAL MANUAL £r.00
SVIDED — M mimirte ... $10.00
STRUCK-KIT» Depr Py

CEDAABLRAG, WISCONSIN 53012

Investor Alert!

hami &
g COULDN'T AFFORD THEM!
‘ 1 syt e {0 o e T, thay fina cigar
capital o the Wi :-:"-Le"ie-"t“.if!u W
vy i Siacd g Sampler AncG enjoy a
Wi -'ru' néw SMokmg sanaabian. |7
!
|

noiuds & generous S ng of vintage:
wal, long-ikar and cul-liles Lga u, mk

oA s ANS M08 Wil anDartny

dh T-aei-laaf fohacods grown and oured ths
g Cuiar w-l i Honeluwras from seed smuggied oul of Cuba
Thay're rmild, Navadid and aktremaly Salisheng 10 1he Sqar Smosas wivd s
o ing har somatming new. somathing befer, scmathing azcaphionally tasky Expeits
£ T hell 1 Mrom Mivinds. 'You won 1 b abile B0 siliRe, whan jiu By I LT AT T
Il you're ready lor @ lusisnously enjoyable smaokng sapanance, bry theam now

il | THOMPSON CIGAR CO. dept. Basol
Seahawk claims 2 CIGAR LOVERS 5401 Hangar Ct., Box 30303, Tampa, FL 33630 |

Aﬂ{‘_‘]ﬁ]ﬂs nl_!jh Il send you posipaid a selec- the Stering Sampler under your Money-back QUATEMISS
Shlmtk];ﬂladtll tion ol 42 faclory-fresh l mrnﬂrt D?

cigars —vinfage-ieal inng-filler O Grasch o 1080 enciossd (Fla. rescdents sad 0% sses S O Chargs 51090 o my OWVIBA
with Treasure and cul-liller smokes. Il these DI u s il e oL T L = PLEASE PRINT |
ﬂ:nrm:::h* .#ﬂ&"‘ﬁ.‘.‘:&'&‘" Eé‘—:i:i“ al;:‘" Iﬂ;’;m‘;;;ﬁr:"& Crndif Caedl Nis Exp Date
i e u nes
sugmga.umﬁrm United Parcel ar Parcel Post fai |
e ot within 30 days and 11l refund

!‘“E Pw:u I-Mn your maney. No questions | - |

smﬂl asked. Your delivered cosl is

s o wvreapct el "‘"2‘..,.,""‘"' y 510.90 for 42 faclor

i o " o ﬁg - ] ﬂ"'-i ¥ oy P _ #ig
%g‘"ﬁﬁﬂ_‘q. “"'_i_l @ fresh, Cuban-seed-leal cigars I OFFER GOOD N U S, ONLY I

ey AL
| Sk seorcnovsers TOLL-FREE 1-800-237-2559
seeenpeLiveryeycailvge TN FLORIDA, CALL: 1-800-282-0646

Coinage history was made . . .

When the U.S. Mint
produced 7 different
Cents in 1982!

In 1982, for the first time in history, the US.
Mint produced 7 different Lincoln Cents — due
to Large and Small Date varieties, production at
2 different Mints, and a change in metal from cop-
}Jer to zinc. These 7 Lincolns are very difficult to

nd and amemble on your own,

For a limited time, you can get all 7 different
1982 U.S. Cents, in a special holder, for ONLY $2
FROM LITTLETONI This is a special introduc-
tory offer, limit 3 sets per customer. You'll also
receive our Ffully illustrated catalog (mailed
separately), plus other offers on approval. Full 45
day money-back guarantee of satisfaction.

Hurry for this special low pricel

Littleton Coin Cnmm}r
Dept. LSM190, Littleton, NH
Serving collectors nationwide since 1945 ©)9a
N T -
Send name, address and §2 per sat to:

J Littieton Coin Company, Dept. LSM190, Littleton, NH 03561
\ . N—_J!anr{lhnl'tﬂi o rotal enclosed
| | Nama

Build Your Own &
Log Splitter

for under 525'0!

KITS AVAILABLE
HNo Gimmick! Proyen Rugged Design
Complete “How To" VIDED — $29.95 [

plus $3 00 handling to
CUSTOM AUTOMATION INC.
1720 Hwy 12 E = Rogers, AR 72756
CALL (501 631-0082

PAY FOR YOUR HOBBY!

With While's new EAGLE I Meial Detector
| Onboard comiputer - simple
| outsida, complex inside

Iignares junk like nails end
| puiitabs. Find coins, rings
| vatuables for fun
and profil

FREE Catalog |

1-800-547-6911 | I
Whits & Bectromcs, Depd. PM-5. |
Sweal Home. OR 57386 |

I

BOB ELLIS HAIRPIECES |

$45.00 $£165.00
.3..511% 3 b* I Address
.@.‘I-"‘B {ai‘ City,
\ 'efJ? | l
SEND FOR BROCHURE § S
KINKY - CLIALY - WAVEY - POMPADOURS ‘ Zip
280 Driggs Ave Brooklyn, M. ¥, 11222 T T - - -
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BUILD YOUR OWN SWINGSET

Harchware kots jo busd your owm
wwing and slide seta. For a bull
catalog call or write:
4.1:, Wood Bullt ol Wisconsin, Ine.
P Box 82 - I1
Jarasville, Wl 53547-D083
-l {BO8) T54-5050

Ganaeral Technics
Quality Computer Syaterms

(516) 981-9473

Sew burdewdy T ocolgn by i
wut W IT, 4T, o I0E compibiie sompai
, Complele AT Compuler Syslem $675

Ul gndor, 10 Wwewry, PO [rieresd Navbomd, | 0w Peppy Dri
T oy BET Mefheir' Bostel Hard) Teppy Costale [ond, fnifrchen Wesesl

safitws  FREE CATALOG 2500275

PO Bex TETE, Loke Sankoshsme, HT 17778

PRINTING PRESS

PRNTE WP TO §-COLORE
L COMFLETE PLANS

Step By Step
1. How la Opsrais

A Waia 1o Bey T-ahiw =
b Supglinn Whele i8e AERE 58 TO

T:SHIATE & DESION CO. F O 80X S5FD MIW ALR&RY 04 &T850

LY

FREE CATALOG

Fine Reading
Glasses

Send lor your FREE 18-page

Catmlog ioday. Featuring 40 stylas

ol magnifkers, magnified sunglasses and fisherman
glasses. |n addition, our catalog provides a guide to
lansa strengihs (dioptedn o aid in your selection

Address

Gty State Zip
Precsion Opical Oepl. 1328, Limcoln & 6ih 51, Aocheile, |L 51088

AUTO THEFT STOPPED

Eich your vehicle identification number on ail 6 windows
Gut Insurance

Discounts!

lised B recom

ERTLY mended By
I7A poe police & nsus-

BNCE COMpaNAS
[ Simple lﬂIIJM:I-

tion. Includes
L ST ! Warning shickesy
SEND CHECK OR CHARGE 1-500-462-0455. §17.05—0ONE
CAR; §29.95—TW0O CARS. STOP THIEF, PO BOX 483,
GATES MILLS, OH 44040

= HELICOPTER KITS!

@ balicopier & pyeoosprey kiog,
compsesn § plis avadlabls

Y Sho piles leesss v el
[T
ff} Halgogter Plass Osdy
g Exgarimistar's Hendeok  §I9. 53
HEL phan full BH Information; _rSeerse

PO Bex S50 {Fei imtarsaeiiee ey — §10.06)
Fiderwend, MD ITID  Crmill cord oroer lise |-30r-SE-ai80

128

PACKARD BELL ===

Amreriva grew wp fabeming o o 00 bl does

PACKMATE 286
COMPUTER WITH
VGA COLOR MONITOR

1266 mic rl.ll.l‘u".-:s r (operates & 12 MHz)
e 3-1/2° 1.44 MB floppy drive
TS 5-1 -| 1.22 MB fioppy driva
¥ MB hard drwe.
ME RAM on motherboan sspandabls 1o 3 ME
+ Includes WGA 147 color mondor & VGA cand
manior 480 ¢ 600 A 286 cofors
patitis. = AT compatibla
« B gepanson slots. * Dual FOOYHDD condroliar
+ & half haighm cawies Beposng
1 haf® heght drive cavly anclosed
+ ¢ gEnal pors | paraliel port
+ Bysmm configuration n CMOS with
batiery back-up
s |meluded sofware: MS. OS5 3.3 B GW BASIC
« 145W Uiniversal power supply
+ Socket for 0247 co-processor on mothierboant
+ Poro wod stain. + One Year Warraniy!

Ti | 1
FMITGH.‘I' HEW" F.I-CTI:Iﬂ\' PEHFEC
= i

Manulacturer's
Suggested Ratail

$3,449.00

|:|5|“-’|F”" PRICE

Compulers W

maniore. AS a resui $
Wit CAN now offer
tham to you at HUGE

SAVINGS] liem Mo, B 1841190147

Due 1o a spocial ar
rargETen, Wwe Wishd
able 10 oblait & largs
imyenilory of

FOR FASTEST
SERVICE CALL
TOLL FREE

1-800-729-9000

DAMARE INTEAMNATIONAL. INC
figes Conps Parmay  Mnnaageia MR 55400
CEinmar Garac © 5175 i
g Pockard Befl Compuiéaria)

Fleasg rusn m
1. plus S30.00 ah gach. 1Be

& 31400

| No B-1641-132142. MN res. add 5% sales {ax.

ot [ visA T vlame Cans O

DELIVERY TD 48 U.5. STATES ONLY

=1 O A ©OF LS OOVER
BEMEFITSE. USER'S GUIDE TO WHAT YOU CaM
GET FROM THE GOVT 1000's of Personal, Family,
Busingss and Professional FREE Benefits. 518 pgs,
., haracover D;Ellgﬂi
‘DEVELOPMEN {im . Covers ALL
Machamcal, Scienliic and Indusinial sieas lnﬁ
you up-lo-date  Fanlasic idea-generaior 29
mder lislings. Mew products, processss, Senices,
palants. Wechmiguas, Im.-:ll"on‘-. applications, Fysbems,
alc. B%: X 11, 1.8060 1, (o mas%
*PERSONAL & EAHIII. AL
HANDBOOK - S5Second Edifion Handbook &
Workbook. Only §75 - prepaid
Send aiso lor FREE Calaing of other publicaticns
Satisfaction Guaranised Publishin inca 1058
GOVEANMENT DATA PUBLICATIONS, 81

MeDonald Ave . Brookiyn, NY 11230

MAKE MONEY

$S SAVE MONEY
OWN YOUR OWN SAWMILL

The cHoice of profess: onaisin
owver 60 coumtres for oves 20 pemem

nsuned ShipdHand. . 539.00

e d w PRESENTING 4 4 o & &

CABLE TV
EQUIPMENT

*xwExE STARRING " x®x 5%
. HAMLIN, OAK
ARD GTHEN IF.lAJU'I RUAN L AL LT

& FIREST daniman T FROGRAM Suna AL

= LT BERAL EHOLETALE PIREY M A

& DIRTIR ShoiPE DY RS ST TTaAN 20 RaClLe,
FON FAET CATALOG oMLY T-B00-345-8927

FON ALL inFoRMATIoN T-B18-T16-5914

PACIFIC CABLE CO., INC —
m 7ars g Feweis Wi, Dege 1740 i L5
Fapncia, CA 9155

Save Timal Save Monay! Mill Suppl
Sells Over 1,000 Different Top Gﬁlrly

STEEL REPLACE-
MENT PANELS

T Chwmaage o
nnﬁq:mmvnmmm

Mill Suppliy
Dt pys
A4 Supiinr Avarat

Telewl CTEON O FIOney Dot e aboul

Cheveiarsd, Ohio 42114 1w b Cubidog W
Batinnerats & Ohia uumlg.}n" FARTE
| Tod-Free | 500-888-50T1 h-m et

| Loeal
| crom) 2ar-s0r2 e oy

pad lang
i g B vy hmprcan o
et o, Rk o een

At Laxt @ New Amaringly Simple
GAS TURBIMNE

JET ENGINE

lu:lil_ulnm lll-;_h L “jl.lln;.'-“

TR K gy Ay -y ml s
EAVEY SCIENTIFIE  mawra "-J..l.. :L
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ouldoor sheds, fne

Hovercralls,
furniture, tool boxes. All this and
miare is within your reach when you
order Popular Mechanics latest cata-
log of plans. Imagine building:

# a hovercraft that fies 70 miles per
hour on land or water

* a bookcase wall that stretches
from foor to ceiling

* 4 two-car garage with room for a
Ioft and workshop

Hundreds of plans Lo choose from,
many never offered before, and all
complete with diagrams, instruc-
tions and materials lists,

You'll find a selection of books and
photocopies of Popular Mechanics
articles from past Issues included.

So, If you want to fee] the pride of
building something yvoursell, be-
come an expert in a new hobby or do
your own home and aulo repairs,
send for our Plans and ldeas Cata-
log. Just $2.00.

Mail your check or money order to:
Popular Mechanics Catalog, Box
1014, Radio City Station, New York,
N.Y. 10101.

Papular Mechomics is n pubdicetion of Hearst
Magnzines, o divésion of The Hedrsi
oo b
£ 1989 Ther Hears! Coarparmiion
All righis reseroed,

Just Aim...

THE MOST PORTABLE COMPACT SOUND-
GATHERING SYSTEM EVER RELEASED FOR
PUBLIC SALE! Complete "SUPER EAR™
MICROPHIME™ System includes 7 directional
ultra-sensiive “Shalgun Micraphone'" with 4°
volurne conirobed istand. phss

featheright STEREL headphones.

Amazing New Sonic ‘SUPER EAR’ MICROPHONE™ Lets You

HEAR A WHISPER

UPTO 00 FEETAWAY!

Same'Style
ed By Detectives,
: crerAgants & Surveillance
Experts — NOW AVAILABLE
FOR PRIVATE CITIZEN USE!

‘fou can INSTANTLY have ~supar-human heanng ' 1o lis-
18 in on the hidden Sounds of nature . . o0 3 quarter
hack's secrel instructions, Pk a woice out of the crowd

This i w tabie susvaillance-style 'SUPER
EAR MICR! MET™ SYSTEM has the same advanced
rminiature sound amplifcation circuitry found in expen-
e professional models

Limit weighs only 4 punces — goes anywhire you do —
s easily “hidden’” and transporied in bnelcase, glove
compartment, even coat [acket pocket! Makes e per:
hect qift for any amateur detective:

Don'l be feoied by “hewing Sewicen” ihal look ke
oidinary reths mmily, tht asl for sbaul 5270 00 ant
cost sbwel §3.00 — Banic Super Ear is e anly high
Iechnglogical uml of /M Losd wild Ml ferndlion
capability thai in weed by soreesEance euperly
wind b Wil Biiy 1he bast'

Retail Value

2S5

Now Only
« DPERATES ON JUST 1 “AAK
fhosz w1

SEALED
AMPLIFIES SOUND UP TD
50 DECIBELS (at 700 1)

= CAM BE USED HAND-HELD DR
ATTACHED TO/
AND TAPE RECDROER

= COMEEY COMPLETE WITH HIGH
PERFORAMANCE ADJUGTABLE
HEADPHONES!

= 52999

camiree . 1-000-874-3337

U.5. Conauwmer, Depl. SE— 65
| 2721 U5 19 Motth, Suite 173, Paim Harber, FL 34684 |

| | YE5 Pleage rush me famy | SUPER EAR' MICROPHONE |
I SYSTEMIS) al ondy 529 99 each phus 52 75 postage & handing 1

Enciosed s § FL & Mires add sales ta
AMEX

DESCRAMBLERS

SCIENTIRC ZEMITH.  $18500
ATLANTA.. §140.00 CAK. o, $R0.00
JERRQLD™, §119.00 HAMLIM...

$102.00

Call for
your free
catalog
today!
Technical assistance
or ree catalog call
Ordars call ioll frea
M.D ELECTRONICS
115NEW YORK MALL STE.#133M39 (15,
OMAHA, NE. 68114

(402) 554-0417
1-800-624-1150

C.00
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| Chaige it | 1VISA MasierCanm NERS l
| canss |
| Exp Qate __/____ Signatare I
i |
ADDRESS —
—
CABLE TV e
MILITARY YEHICLES

ADS-ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Ower 5000 paid subscribers [arger circulation than
any other magazine for military wahicle an-
| |thusiasts. . .and st growing rapidly! Many more
advertisamants fhan any other magezine  Ex-
clusie comprshensive Nsting of
rallies.

Lpcoming
and muctt more'

SUBSCRIBE NOW!
One Yeor |6 issusd) $12

Two Year (12 issuna) 320
Forsign - Canads $15, other 5§20
US Dollars payable by US Bank

PO, Box 7748-48, Union, NJ 07083




BUY ONE AND WE'LL MAKE |
YOUANEXCLUSIVEDEALER |  IPNTTS o L 231

max 5,‘1‘;’1."““ ATV | COMPONENTS

What Is He Doing?

He's making a
concrete flower pot...

Amphibious | | HOBBYISTS, BUFFS AND and so can YOU!
2and 4 | SHARP SHOPPERS Make and sefl your own
SS&Ager gfnarmenial concrele lams i
ot del e | Smart shoppers always look for compo- Orger your book aboul 425 =
models nents & parts that are hard to find, easy aluminum malds. prices and
T TR PO | to use, and ridiculously low in price. nroductian trads secrels from the  BOOK
i If you're one of thoze peopile, wirld's largest mald manutaciurar 'ﬂﬂl“ $1 u

Call Toll-Free 1-800-255-2511 rnsbminb e mm st - CONCRETE MACHINERY CO., INC.
(From anywhere in the U.S. or Canada) ‘ W R UAE . P.O. Box A99, Hickory, NC 28603
Recreatives Industries, Inc. P

. ; =y
60 Depot Street, Buffalo, NY 14206 2 wassorsy AN, ﬁ
¥

287, max. poras.; 4 PS5l
174 H | 1 SWAL shoior
Owmonsoni: &-1/2" o, m 117 Il:rl:l

A 57500 BLOWER for only 5

e B2308% RFE — §$75.00 Sure- v ward 1000 e e 10 N
1Z2VDC BATTERIES... Rechargeable Cul i) CHsiog (a8 w. oioar) ki
Leakpreo! & maintenance freel bb—mmmdm i o, il o
For slarmsaecurity fyriems, remote Pl Lisay iy B
control planey, trilng, robots, #te o el vl sy i TMWHIE‘-‘!'

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

VIV @ &6 AH O 565 0 251 2 147 e Y. o e
emEzadEd  NEW — $19.95 amps. Mas bath et Bangs (8x8) &
12V @ 15 AH... Dm. 705 5 2% 5 451 ousien [4:x57). Wouris sasdy 1o pull er push j
bem 28354 NEW — §39.95 :ﬂﬂmwﬁﬂmﬂvm
60 GPM WATER/ oy, e 8 5.9 ‘“'"'1:';_,_
E"lﬂmﬂr; - Hom AT T3 .. S18.50. .. 2 for 535,00
1t Outlet: TG g have Amrg ALLEN HECHIHE CO. P.O. Bx 98
| 204260 WAL Cont duty D 500 @a. & LRI L SARASOTA, FL. 34230 DEPT AS03
I hem #4405 RFE — §69.75 Cr. Card Orders - B00-451-8889
DIGITAL MULTIMETER HOTLINE - 813 - 9551414

All Jerrold, Oak, Hamin, Zenith, Scientific
Attanta, Magnavox and all specialized cable
equipment available for shipmeni within 24
hours. For fast sarvice MC |/ VISA or C.OD
lelephone arders accepled (B00) 648-3030
60 Day Guarantes [Cuantity Discounts) B AM i Tet lead oL 9V Bz

to § P.M. C.5.T. CLOSED WEEKENDS. Send B T 08 FLUSHES UP 7o Seweror
self-addressed stamped envalope (B0e post- Heat, Ventilate or . Mo Digging Up Floors
age) for catalog Exhaust with this % Install It Yoursell - Anywhare

—— HIGH VOLUME BELOWER
I?IEWEST (] h1|15-gﬂ Operatey on housshod cument Il 15 L Write McPherson, Inc., Degl. 16
LECTRONICS INC,  Sul iMoo g ibid -+ -y 'y

172 Digit LCD Display
Firamungs: DOAAD W b 1 000W
# 1% B Accusacy [DC VoRy
& Hewtaror io 40 Meg

w DAL Amps o 104

&

: S (BASEMENT TQILET

,\E! 15133 Tampa, Florida 33

M I1linoss Orders Accepted

GOVE
SEIZED F
LITTLE-RNDWN SECRET REVEALED!

YESTERMORROW MOTHERROARD

= {1Z Mhz.) : ; ]
DESIGN /BUILD SCHOOL Pt (SR | 1 st i b,
BOX 344 WARREN VT 05674 :-r“'iff'é‘“”lu;'u"“““'n;.:”.rtt‘.';m G N, = g O o v uss B9 roaa i B Pronts
802-496-5545 e, mmEINATs Speciall $75.00
| 20MBb HARD
| A DIfK DRIVES
HALF HEIGHT
ST225, MFAT Campanbir — =
i : liem WZSEEY IIFIE $179.00
- FULL HEIGHT e = AEPAIR
AT Comfpaitile, 380 cytancier, B Haad w EARN Bi WICHE ¥
rem B20080 AFE - $159.95 m&&"t‘“ﬂ.‘tﬂ'ﬂ‘:ﬁﬁﬁ
12° COMPOSITE . O PL
MONITOR H RIATIOMN AL f - #
Grepn, [remoued Irom opeanng CLOCHEMAKERS LAl
= ;
- CA wsmirure
R BEAATH $39.95 — T e e , Ié_—
O - G CAS S Bk Sam Ll TOWN B Tines

¢ Super Flunty EEnEINGCTnree e Sl CrIELE LA
Cordura reglon shel, paedded fmenor weadth
oppey lock. Hepy-cluty 1houkder strap and

e Furelei, Wlind b ExlPnss (ol kigl m
Mo acoaeoreey, Mo, g Fin whe Mac Moy
B 5E pwwziancand beyDosed]. Cirm: 1700978 1517078 1 m
NEW — §39.95

RIS =

T e e e e woodworking Hems in the o
American Design Components definitive sourcebook. .
2 - I 515 Fairview Ave, PO, Box 220, Fainaew, M 07022 1 Send your $1.00 today to:
TWO WEEK DESIGN/BUILD COURSES ] Theusands more items in cur FREE CATALOG! | | | CONSTANTINE'S ad
JUME 17 - SEPTEMBER 1 I Pleate zend me anel O ﬁfwum ~
SIX WEEK PROFESSIOMAL COURSE Item & Desc Oy, Price _Total I .
LEGE CREDITS | |
UINE 10 - JULY 21 | I
ONE WEEK CABINETRY COURSE | |
JUMNE 3 - JUNE 8 BEGINNER y =
JUNE 10 - JUNE 18 ADVANCED | name || Eese s
¥ I Md"i‘i‘ l Ipl.llj.ri:l II-L.rI '-.'I:.:II e
RENOVATION COURSE | Phione ;
AUGLST 5 - SEPTEMBER 1 | | visamcramex Exp. I
—_— | 1-[800) 776-3700 |
Yeutaemeno profif arganizsiion in MU [201] 941-5000 = Fax: [201) 939-8918
which does r nalia on |he Dasid —————— — hﬂﬂ——-_J

al rate, e cresed |




«s CARPETS “‘”‘“E
CUSTOM MOLDED $69.95

TR NTE FWAIN I 835 5] | DUV CLEFDIR
BUE BN BE UL LD B DR R BEE TIAY, RSN B A

i
:
E
;
f
|
E

Benck or
Eufhad Bewim
G TE T

*Ril Fopalsr pob g

Felarm

"Cloth =a
wimyl

Fsuphalatary Kie
W aino carry Convertibis Tepe, Hasdiners and

Caw Covers. TEET MUMBER HM 3337

o Can VEOO I8 2T ok fren
Bl Te rrer Bwiws Operaior the Speciel Tewl Mrnhar W

e Al

Tl Gliem he Bnirs Opeakne cnmpdsis aba i
CEFE S sy (FE RS RAHCIAL Tear mnd et od
Capri, (¥ or dvwD fow Trwchka)

Cal for catalog 201-485-?2?2

D D2

B ———E SHE WJ-EFEI— | |
] m———TEST NUMBER HM 3337 e—

B CALL NOW - 7 DAYS - 24 HRS B
1'300'343‘3279
IESEHoe s

ARN *18-25.

CUSTOM
CLEARING
and MOWIG

with this amazing
walk-behind
BRUSH HOG!

Now any vacant lot, overgrown meadow, o rough
madside is potential MOMEY IN YOUR POCKE

with the ful $HP commercial-duty DR™
FIELD and BRUSH MOWER! MOWS tall
grass, weads, brush, brambles, sumac, even hardwood
saplings up o 1” thick! BIG POWER-DRIVEN
WHEELS roll over roughest ground with ease; covers
up to 12 acre per hoar without hassle, Perfect for
orchards, tree farms, any country property. Please

| mesil coupon b h-.lﬂ'-’- TODAY for FREE DETAILS!

[YES? Please rush detils of the DE™ FIELD and BRUSH
MOWER including prices, "0F-Season” Savings now in |

lﬂmd how 1o siart mey own Custom Cleanng & I'v:luum--n-:g:E
Name: =
I-Mth'l:l! i
oy o Smte. TIP &

ITe:COUNTRY HOME PRODUCTS, Dept. AT0GF |
(Box 89, Cedar Beach Road, Charlotte, VT 05445
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What does it take to be
the world's best
in-home exerciser?

It takes a total-body Wﬂﬂﬂmﬂgﬂﬂﬂf
exerciser. . ﬂ:ﬁ'us e
A machine capable of v pper-Body
exercising all the major Exerciser
muscle groups in your o
bm:lyl, Ent aiméﬂ}r ﬁcrur & Elecironic
legs like treadmills Feedback
exercise bikes and
stairclimbers. -

It takes an Stand-up Position
aerobic exerciser, A
machine that utilizes Independently Adjustable
enough muscle mass to Lower-Body Exercisar
readily exercise your heart,
not simply specific muscle : )
groups like weight Non-Jarring Motion
machines.

It takes a Smooth, Quiet
weight- Operation
bearing
exerciser. )

A machine that Adjustable
utilizes the Elevation
standing position to exerniseth

the joints and long bones of the

skeleton, not simply a few muscle ’ P, afanlec}(
groups like sit-down exercisers. Flywhee

It t.nkauh a EIE exerniuard 5

A machine that can't damage
your knees like stairclimbers, or your N o r d ' c ’ ra ck
back like rowers, or throw you off like
treadmills. e o e et e

It takes a stimulating Free Brochure & ‘\Fide:o

exerciser. A machine that's exciting

Call Toll Free 1 Bﬂﬂ 323'5883

and recreational to use, not | ity Canada 1-800-433. 952 |
monotonous and repetitive like so 0 Pleuse send mee a free brochure.
many other machines on the market. : i:::r:- a free video tipe D VHS O BETA :
- b A

It takes a NordicTrack. | o —— I
Exercise machi ' Fhone | ]

Cioe hl"'es- dﬂn t ge‘ I 141 Jonathan Blvd. N, = l:lu-k.j MM S5310H I
any better than this. | 275C0 X

| Fre coLor caTALOG -Buy FACTORY-DIRECT! o
Choose from over 100 exciting kites. HEW... battary-opemisd seaoter puty mers %
& Mary unusual & innovatrve designs. fum into kifs._.ce it ot homa, go shopping, i
I Call or write for your catalog todayl \ wisit friwvdy, travel. Lightweight, lit all =
| Into The Wind » (303) 449-5356 Buogdy ey prealnptions|
L1HH-M Pearl 5t., Boulder, CO 80302 CEDARBURAG w|=\p53u.12 .:l.
L3 1 % _§ B _§ _§ §J § | T I Y rr i r T r L
U se Hrn._riw\] is Fight Back!!!
m H rp—— & d
Zip Codes o e
- '.r Law witmis, wp :‘*‘Hll:r“
a* s (I il iy | CHR 6 Prared
When Answering || =& =Sosniin
Men's Rights Assoe.
Ads Ruonte 66, Foress Lake, M2 55025
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CLASSIFIED
DVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $8.65 par word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additicnal (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines in All Bold-Face
Lettars—3$50.00. The next available issue to place an advertisernent in America’s No. 1 Classified Section is MAY. The cloging is MARCH 5th. Send
remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019. Please indicate Heading
under which ad is to appear. As & consumer service and in cooperation with cur mail-order advertisers who use post office box addresses for their
convenience in handling your order, Popular Mechanics maintaing a register of such mail-order advertisers containing their complete names and street
addresses. Advertisers using P.0). Box number must furnish complets name and street address for our records. To avold 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.

PUBLISHER 5 MART
BOOKS & PUBLICATIONS

HOME REPAIR GLRDE-S5ave money, rapalr and remodel-
g instructions. 380 page book with dlustrations and dia-
grama. §18.55 - Gifts By Mail, 11042 S1_ Pius, 51 Louis, MO
63074

NEW CAREERT Facts on 150 occupations. Frea Bro-
chure: DLS Enterprizes, P.O. Box 9376, Mobile, AL 36631~
BATE.

HOW TO MAKE YOUR ADVERTISING MAKE MONEY.
52.95 for complate information, Speclalties. P.O. Box 2053,
Kennsingion, Maryland 20881

POLICE RADAR-THE FACTS. Informaton  everpons
should have, Send $5.95 + $1.50 S&H 1. MCB, P.O. Box
54235, Cincannati, 08 45255

DIEMAKING: SIMPLIFIED. Fow copies ramaning, Famous
manua. Also maching shop, ipolmakers handbooks below
o8l Free information. Directacor, Trimmex Building, Mooers,
MY, 12958

"SHARPENERS REPORT™ Maonlhiy Newsletter. Valsable

Tips—Sources—Buy'Sall Used Equipment. Free Brochure.
Skng Company, Dept PM3, P.O. 22550, Minneapolis, MN
55427

BOOKLET, “Working Your Way Through College,” Tels
How. $500. Lee Dickingon, Box 385, Hamplon, Virginia
Z36E3.

PROTECT YOUR HOME FROM CRIME. Government anii-
terronst guiteknes, formerty restricied 1o diplomats Eving
abroad, now adapled for Amaricans at home. Gefumns
pravection from intrusion, kidnapping. Cver 30 pages. satis-
factkon guaranieed. $14.95 + $2.00 shipping ta: Clearing
House Press, Box GT4T, Jarsey City, MJ 07306,

DEALER'S illustrated bookiel and audio cassstie planky
explain sstedlite TV. Besl programming, brands, prices,
Instalation lips. £24.85 Visa-Mastercard Booth Electronics,
Clinton, MO (800) B62-T261,

MAIL-ORDER: Sprang Into Your Fulure! Get Moving Mow!
FREE Information send SASE. ATMEH Indusines, Depl. A-
10, P.O. Box 812, 5a. 51, Paul, MM B507%

FREE FASCINATING MAILH 54 lorsards your name 1o all
classifieds offering Tres SChiancairmenlionvehiclsgadgal’
emacironics cataloge and mlormetion this msue. FUN, Box
A0A21PM, Knoxville, TH 37930,

POPULAR MECHANICS “PLANS AND IDEAS™ CATALOG
—Hurdneds of ideas on workshop projects, plans for shop
1nals. slorags houses, Boats, lurnilure, tove — jusl aboul
everything! Send $2.00 to: POPULAR MECHAMICS, P.O.
BOX 1014, RADED CITY STA., NEW YORK, M.Y. 10101,

AUTOMOBILES

SLICK 50. S31/BEAT ANYOMNE. 1-800-537-T932 (CA (406}
28-5LICK), BA) Specialties, Box 7783, San Jose, CA 95150,

$224 DALY “CHROME PLATING™ Auto Parts, Motorcy-
cles, inexpensive, sasy. (Free) information: Chroeme Flnesh,
Box 2285, Waldorl, Maryland 20604

GOVERNMENT SEIZED Vehicies from 5100 Fords. Mer-
cades. Corvettes. Chevys. Surplus. Buyers Guide (1) 805
BAT-H000 Ext. 5- 20024

EXPERT advisor reveals suln repair ripofts frea info. G
Danigls, 470 Thomas Ave., Tuckerton, N.J. 08087

HOW TO BUY A USED MOBILE HOME Fres information.
Lavery, 2340-P 5.A. 550, Clearwater, FL 34623

TIME TRAYEL, Levitation, Invisibility, Reports-Videos, in-
credible Inguiry Catatog $1. Box Z207-T6, Garden Valley, 1D
AGeg

7 WAYS TO BECOME RICH-GUARANTEED, Free infarma-
tion, write: McGaw Publishing Comparry, P.0. Box B6, Mt
Pleanand, TH 38474

SUCCESS| Measured by PROFITS SECRETS axposad’
Detaits: TGS Enterprise, Depl. 301F, P.0. Box 3158, Mililan,
HI DETES

DO--Yoursel!. Gas hot waler, Eleciric hot waler, Hang
wallpaper, Wall paneling. Intierior or Extencr painting. §4
aach of $12. for a3l DG Wihkolesale, 11 Oakhil, Wayland, MA
o177

SECRET recipe revealed! Secret Ingredients! Chocolale
Ghig Coolde. $3. Melinda's Pantry-PM, 31919 First Ava, S0
Federal Way, WA 58003

STRESSED OUT? Kiss Stress Goodbyel Fun pamphlet
shows how. 5365 Dewitt, 7085 Hollywood Bivd. Suite
TTAPM, Hollywood, CA S00TE

“AIDS"... ‘Don't Become A Victim'.. ‘Lite Saving Informa-
ton'l. ‘Fres’ Details!. Millers, 6505 SW. 21 Sireet,
Hollywood, Florda 33023

LEARN To Knit Traditional lish Aran Sweaters, In Easy
Steps Send 325 To: Maides Murphy, 28 Wastpark Tallaght,
Dublin 24 Eire

SAVE HUNDREDS on automabiie mainbenance and re
pairs, ssgy Instructions, shop does (he work, you save
money! $5.00. F2 Enerprisss, Dept A, Box 6847, 5t Paul,
MM 55106

ALCOHOL - DRUG - PROBLEM 25 year addict cured
ingtankly - No A& - No Redigion - Guarantesd Results. Don't
Hesdale, Send §12.85 - Sober, 2034 Clock Tower Square, 51,
Chartea, Mo 83303

USER'S GUIDE TO WHAT YOU CAN GET FROM THE
GOVERMMENT - "Encyclopedia Of US Government Bene-
fita™, 1000°s of Personal. Family. Business and Professional
Frea Benafits. 518 pages. $19.95 30 Years of Satistaction-
Guarsnieed Publishing. Order from: GOVERMMENT DATA
PUBLICATIONS MC Division, 1661 McDonadd Avenus,
Brookiyn, NY 11230
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BOOKLET Travelsrs Fremch, Habrew, Spanish 45 Pages
“Combined”, $1000 MC-Visa Muenhall 8 Emerson 51,
Mendon, Ma 01756 Non-Profit

CATALOGE

FLAGS! FLAGS! FLAGS & FLAGPOLES! Fres Catiog!
LEBERTY FLAG, P 0. Box 424PM, Reedsburg, Wi 53859, 1.
BOO-274-TON

COOKBOOK CATALOG. $200 (refundable). Mammath
Sales, Box 5262E. Fort McMurray, Alberta, Canada TBH 303

BUY KMIVES, CUTLERY ITEMS af Wholssale. Save up 19
B0f%. Huge Selection. Salistaction Guarantesd. Fast Service.
FREE Catslog. Smoky Mountssn Knife Works, PO, Box
484750, Sevierville, TH 37864

FREE catalogue--ghins, sweal ghirts, jsckets-car, ruck,
cycle graphics - 1-800-T67-5263 - Auto Ware

CLOCKMAKING supplies, Wood Cutouts. Catakog 51.00
(refundable). Craftsar, Van Alstyne, TX F5085-1368

FREE! Thi Beat Phato Equlpment Calalog deseribes and

GOVERNMENT SEIZED VEHICLES from $100 Corvettes,
Mercedas, Imports now avallable. For Buyer's Guide call 1-
BO0-333-4 100 sxt. V=230

AVOID AP-OFFS on car repairs! New money-saving
report! Aush 55 today: Kitlleson Enterprises PM3, 5825
Condon. Stillman Valley, IL 61084

YAPOR Carburator Triples MPG. Free Information. HAA,
A2 PV, Bowling Green, MO £3334

TROUBLESHOOT your G.M. Engine, compuler instruc-
tions 55.95-0ouble Engle, Bow 572, Comsiock Park, Mich,
25371

BEIZED in Governmant Narcotics Faids!] Automobiles...
Vans... Boals... Furnituie._. Thousands other iters. Buy Dint
Cheanag - Regell for Big Profits! Free information: 218-453-
3000, Ext. ABII2

CAR ALARM INSTALLATION BUSINESS 5100 hourly,
Low imestrmient, wrile: Securilise, 4888 N University Driva,
Suite 112, Layderhill, FL. 3%321

GOVERNMENT Seizures! Dirt Cheap Bargains Oalore!
Autos ... Vans ... Trucks ... Boats ... Computers ...
Houwsas! Write: Bargaing, Box 1305-PW, Seaford, NY 11783

HYDAALLICS for comvestibies, kil Frant ands, trick trecks.
Hydiro-E-Lecirie, 48 Appleton, Auburn, MA 01501, 506-832-
3081

GOVERMMENT Seuzed Vehicles! Mercedes . . . Cadillacs
... Corvettes . Trucks. .. Vens! Thousands Of Other
tems! Call: T17-288-8846. Ext. 101.

USED CAR RIP-OFFS EXPOSED! Handbook gives secrels
1o spofing “lemons”. Guaranteed. 37.00. DA, Box 122-8,
Dermarasl, MJ 07827

Ikestrates thousands of exciting brand name and T
producis for the phote hobbyist. Also avallable is the Free
Widheo Catalog Milled with tha |alest Scoessories and supples
for the vidao enthusiast. Ordar one or both. Winite: Portar's
Camera Store, Box &28, Dept. PM, Cedar Fafs, LA 50613 or
call: 1-B00-553-2001.

FAREE CATALDG of usaful, digtinctive gifts, shipped DUTY
FREE. Brent J. Kutcher, Box 35, Alonss, Manrtoba, Canada
R0 DAD

BUY DNAT CHEAP Merchandise from Gowemment Auc-
tigng, Drug Sedgures. and More, Updated lists of addresses,
phone numbaers in your area thal provide FREE INFORMA-
TION. Send %2 95 and SASE. P.0O. Box 410, W, Uplan, MA
OsET

MEW Turbo Enhancer KiL Increases periormance. Chrys-
ler turbos. Send $2485 + §200 shipping to: 55
Technologies, P.O. Box 649, Keego Harbor, Wi 48033 (313)
BE1-1417.

SAVE THOUSANDS OM NEW CAR PURCHASES §5.00
Clarks', Box 1284, Waterlord, California 95386

REFRIGERATED AUTO BEVERAGE HOLDER. Fits all
vahicle air conditioning vents. Six dashboard colors. $5.98
each, 251000 + $2.50 S&H, (Information $1.00) Aulo-Bev-
Frig, .0, Box 8125 D-2, Van Nuys, CA 91405

HOW TO SERVICE THE MOST NEGLECTED pan on your
car. $5, Harry Martin, Box 4813, Shreveport, LA 71134

{Continued on next pugs)




AUTOMOBEES
————— e B e s
EARM CASH fitting simpla Copyrighted CAR SECURITY
easily avallable parts SASE. Free information. Ladmose,
B110 403 264 H Streed, Blaine, Wi 36230

YOURE PAYING WAY TOO MUCH for what you danl
know!| Amazing info may sava thousands on your auld
service + rapair! §11.95. JHB Interprizes, 4394-0 Henningar
., Chantfily, VA 32021

HOW TO BURN unlaaded gis safiely in your oldér engines,
simple formula, 52.00. Donald Smith, 10973 5. Woodlawn
Dr.. Rochaedle, 1. 61088

BATTERY Booster Formula $10.00-P.0. Bax 6022, New
Philadelphia, Chic 44883

SAVE FORTUME! Car insurance SECRETS your agent
rever tokd! GUARANTEED! FREE detalls. Eagle, Box 357-
P, Falrview, TH 37062

SAVE FUEL! TREESH Paent Drawings $10. Finlay, Box
5802, Lighthouse-Point, FL 33074

BICYCLES, SUPPLIES

BICYCLE PARTS, new, used, antiqua, reproduction,
Wholesala type prices. Catalog $2.00. Bicycle Farm, Bon
BAT, Allevwood, N.J. 08720

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KAATS, Minibekes, ATV's, Kits, Parts, Engines. Lowest
Prices. Largest Selection. B0 Page Catalog 33.00.
Refundable. Kart World, Dept. C.. 1488 Montor Ave,
Painesville, Ohio 44077

AVIATION, HANG GLIDING

HOBBY HELICOPTER. Ulralight singla seater. Sirmpiified
construction Moiorcycke engine. Brochure  $5.00.
POLYMOVA, Dept. PM, Saint-Aemi. QOuebac. Canada JOL
a0

DESIGN-Bulld Airplames. Hang Gliders, Senplitied puibs-
calions brochure 51.00. McCoy Alreratt, Sulte 243, Box J,
Manhatian Beach, CA BO266

ROOM SURVEILLANCE TELEPHOMNE $175.00. Phone Tap
Calalog 52.00. Listen Electronics, 603 Elgin, Muskoges, DK
T4401 - 1-800-523-TAPS

HARD-TO-FIND ELECTROMICS for private investigabons
and securily professionats! Send 4 stamps for calalog Nowl
Hunberax, Box 783, Clemmons, NC 27012

ELECTROMIC Kits! Tracking Transmitters! Voice Disguis-
ars! FM Prone Dewvices! Dedsctors! Maorel Catalog
£1.00: XANDI Elsctronics, Box 25647, Depl. 28D, Tempe, AZ
BE2E5-564T,

MEMOAY EXCHANGE-Makn your Rechargeabla Battoras
Forgut for Longer Lite and Full Powaer. Discharges 4 AA 1o D
5§13.50. P.O. Box 13435, Sikver Spang, MD 20911

12 HOUR CASSETTE RECORDERS, Voice Activated, Free
Brochure, Productive Produects, Box 33002, MNorcross,
Georgia, 30093

SURVEILLANCE-—SEND 52.00 FOR INFORMATION. MTS

$8601 BELLEWVIEW AVE., KANSAS CITY, MO

64114

COMPUTERS & SOFTWARE

15 IT trua you can bay jeeps for under 3200 through the
U5 Gowernment? Get the facts today] Call 1-708-742-1142
Ext. T133

DRUG RAID SEFURES: Buy Dut Cheag) Cars, Trucks,
Vans, Boats, Computers. Write: Seirurs Box 4309-AT,
Wesi Covina, CA 51791,

SPEEDING Tickets7? Build a Radar Jammer! Completa
infia. $15.00 Motorhiad, Box 195, Elk Fihver, MM 55330

AIRBOATS Howvercraft Supplies, Compieted Models,
Plans, Kits, Propellen, Engines. Catalog $3.00. Sportscraf,
oo GA0MA4, Meskor, DK TARSS

PARAPLANE: self-powered parachute, novel, easy flying
Infermation $5. Video $16.95, Dealorships. E09-663-2234,
FaraPlane Cosposation, 5601 Magnolia, Pennsauken, NJ
109

SPALE & ASTROMAUTS

QM1 OIL TREATMENT £239.55 postpaid, Box 7801, Tampa,
FL 33673, 1-600-227-5800 Distributars Wanked

BUY Gowvernmend seired & surplus vehicles from $100.
Fords, Chavys, 4xd's. edc. For into call (602) B42-1051 ext
oar

CARBURETOR ENHAMCER. Can double mileage, nitam
full power. Froe Dataits. Eagle Pesearch, 1-800-563-4758
TiRM -7 229

ALUTO SUPPLIES & EQLAPMENT

150-200 MP(E Carbunetor Plans. $38.00 for complets plans
of several versions. YWW Inc., Unit 171, P.O. Box 9060,
Surrey, B.C. V3T 5PB

ALTERMATORGenerator  Aebuilding Book  Price:
Hedelund Engmnaering, Box 28044, Las Vegas, NV #9126

BOOMERANGS ... H-FTECH DESIGNS. Incredible Re-
turns ] Warld's Best Catalog, FREE! Boomeranghdan, 1806-1
M. 3rd, Manqoa, LA T1201-4222 (31B)325-8157.

MNASA emblems, toys, gifts, collectibles. Catalog $3.00.
Refundable. Collector Tremnds, Box 361, Daylon, Dhio 45408

HOVERCRAFT

HOVERCRAFT Flans All Simes. Catalog §1.000 Universal
Howeroralt, Box 281, Cordowa, lllinois 81242

AERCQ-CAR Amaring Hovercraft built easily with ordinary
tools. Lewnmower enging power. Caemes one man plus
Haowers, flies forward, backwand. Sideways over land'snow!
water, Completa construction plans and brochure. §11.98
Amro-Projects, Box 5118PM, Clinton, Naw Jorsey 08509,

HOVERCRAFT plans. 3 1o 160hp. Information, $4 (refund-
able). Seviss, Bow B48, Monroa, WA 98272

FREE Programs!! IBMps's'Apples TASH0 s'Commodiones.
EZRAEZRA, Box 5222MMRA, San Déego, 32105,

CHECKBOOK Manager. [BM Compatible 5 14" Dusk
$5.2%. DiMichale, Box 7078, Bansarvilla, IL 80108

BULD your own Macintosh and save 5%, Mew book
shows how, Free indo. CATMAC's, Bow 88708, Portland, OR
G260,

CREATE DOS UTILIMES with Debug. Five useful pro-
grams. Complete instructions. $10.00. Kitt Solutions, 2210
Wilshire #713-B, Santa Monica, CA G04803

COMPUTER HARDWARESOFTWARE SOLUTIONS FOR
YOUR BUSIHMESS. GUARANTEED! 516.05. Follow easy -
structions on comect way to design your office syslem. Sand
description of businass, presenl PC system. presant soft-
ware used, onganization sioe and reakstic budget. Well tell
you whil and where o buy, how 1o use for maxemum
benefits: DesignPertact, inc., 3409 Fem Place, Gresnsbara,
NC 27408

BM Software 50e71? Huge Catalog Frea. Mufax, Box 370,
Woodacre, GA S487T3-0208

VHE VIDED
MOVIE CLASSICS

FREE CATALOG! Movie Classics on VHE Thousands
Avallablel Art, Box B4PM, Keeler, CA DI530-0064

SATELLITE - TV

ENGINE OVERHAUL KITS: WHOLESALE CATALDG
$2.00 Engire Service Group, Dept. PM, Box 13053, Lansing,
M 48601,

ANTHAUTO THEFT DEVICE. Free detads; G5
Enterprises, 201 High Street NE, Box 4036, Warren, OH
a4482

CORVAIR PARTS - 5000 paris in 400 page calalog - Clark's
CORVAIR PARTS inc., Box B, Shelburne, MA 01370 {413-
B25-8778)

BODY REPAIR VIDEQS.. $165.85. . Froo Brochure Call
Trianghe Productions 1-B00-562-5855,

“FOREVER Light Bulbs! LUFETIME Wiper Blades! New
CarTruck 550 Over FACTORY Evvoice! YOUR NUTS!! You
Baticha! Info, S£2.00, SASE: WBD Enbirprises, £027-C
Ruchkar, Suite 910, Dapt. PR, Evarett, WA 38201

GAS TANKS Mew OM, Ford, Chrysler. AMC in stock.
1-800-T33-5628

TRIFLE EDGE Wipers, Aevolutionary, Palented, Guaran-
tead Lite of Car, $19.95/pr. Yaar, Make. Modal. Renna, Box
64, Ronkonkoma, NY 11779

REBUILD YOUR TRANSMISSION, simplitied vidao $30,00
specily type. Catalog £3.00. Complete supplies. P.O, Box
19102, San Diego, Calif. 32119

ELECTROMIC BREAKTHROUGH TEST. AUTO..
TRUCK.. MOTORCYCLE. BOAT.. AIRCRAFT All wilh
QLACK-TEST Muil-Purpose Voltage Tester. Unique Wera
Piefeing Clip, Handy Test Probe. Ranges 3 15 28 Valls DC,
Solid State Indicator, Quick And Easy Hook-Up, American
Made-LIFETIME GUARANTEE. Sand $14.95 + 2.00 5+H Ta:
Elactronic Systems Inc., Tester Dwvision, 624 Cedar Sireat,
Aockiord, IL 61102

BARTLETT Flying Saucer Ultra-Light Hovercrall Featured
in Documnentary Film, “Force Beyond.” Powered By Ordi-
reary Lawn Mower Engine. Compilete Plans, Supply Sources
and Phate Review $10.00. (24 Hour Ratwen] Sand To: Herk
Bartletl, P.0. Box 1568, Sikvardale, WA, BE3A3

DEALERSHIP Information 55, VW Hovercraflt Plans $25,
MNaotaric, 1645 Tippacanoe 51, Tarre-Hawta, Indiana 47807
B2} 234120

HOVERCRAFT PLANS & PUBLICATIONS Catalog. $1.00.
LAaM, Box 27855, Lansing, Michigan 48000

HOVERCRAFT Plans, Parts, Kits Catalog §2. GPL, 2853
Commarant Rd., Delray Beach, FL J3444-1088

CB'S, RADIO & HAM EOLAPMENT

POLICE-FIRE SCANMERS. CB's. MARINE JWAY, ANTEN-
NAS. HPR, BOX 19224PM, DENVER, CO 80218

MRECTOREES: Sacrat Scannar Frequencies! Federal
Agencies. atc. Big Catalog. CAB, Box 56-PM. Commack, NY
17,

CB MODIFICATIONS! Fraquencies, sliders. FM, amplifiers,
Donois, kibs, repairns, high-periormance socessories, Catalog
§2 CBO), Box I1S00M, Phoanix, AZ B5045

SECRET CB manuals, modificabons, accessonies. Cala-
iog §2. Salman Enterprises. POB 8189, Corpus Cheisti, TX
TB463-8189. (ST2)853-26935

ROBOT plans, Free detads. RDBOT WORKS, Box 1979,
Colorado Springs. CO 80801-1979

GLOVEBOX ORGANIZER, Keeps things neal and in place.
Fits all. Sone $4.95. ACC, 3348 CR 18, Auburn, Indiana 46708

SIMPLEST Compuber Possible. Small. Uses Zilog Z80,
Mdeal lor introduction to microprocessorsismiams. Toggle
Sw. invHexites oul. For hebnyconstruction Send $4,10 to:

BLNLD BIKECAR! DedailaPholo See Any Popular Seence
Magaring Classifieds.

Compuler Book, POB 75, New York, NY 10185

FREE Catalog-Do-it Yoursell Save 40-60Fc Lovwes! prices
workd wide. Sysbermns, upgrades, pars SKYVISION INC, 2017
Collegewsy, Fergus Fails, MN 58537, (B00J334-5455.

VIDEQCIPHER N Chips Send SASE for info. 102 Envin,
Athens, Ohic 4570

FREE DETAILS. INSTALL IT YOURSELF! Easy o foliow
instructions. Complete Sysl and upgrades. Engoy HBO,
Cinemax, Showlime, The Movie Channed and mora! Orbiiek
Salgllite Communicalions, Box 264-M3, Bohemia, Mew York
T1T168-0264. Phone (516) 585-1292.

SATELLITE TV - Frea 24 pape cataiog rushed 1o you listing
best products 8t lowest prices. SATMAN B00-4T2-8626

VIDEOCIPHER: Build Your Own Low Coat Videackpher il
Operates Without Subscriplion. Kit includes Sempla Instruc-
tigne, Parts List & Circuit Board. Only $55.00 (US), Chegue,
MO-Ter: GA. Comeau, Bax 1327, Halitax, N.5., Ganada B3K
5H4

STEREQ, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! 1840's-18800s. Harg-io find
45mpm hit records include rock, ASB, pop. and country.
Catabog $2.00. American Pie, PO, Box 86455, Dept PM, Los
Angaies. CA G006

SOUND ADWICE - “An Audio Guide To Your Car's Par-
formance.” This unigue aute disgnostic tape contains 20
common problim Aoksas youwr car can make. Play it n your
car's cassette deck for on-the-gpol comparisans ar in the
quied of your own home. Listen To What Your Car ks Saysng|
Order SOUND ADWVICE — #V1010-CD - $7.95 today. Send
check to: POPULAR MECHAMICS, Box 1014, Radio Chy
Siation, New York, NY 10101,

TV, VIDEOS & VIDED EQLAPMENT
MOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQLIRES STATION
AUTHORIZATION.

HOSTALGIC TELEVISION on videocasselte lamily enber-
tainment catabog $1. University Video, 16478 Beach Blvd,
Westminster, CA 02633

BUGGED? WIRETAPPEDT Find out fast! Countermeaa-
sures equipment catalog $1. Capn Electronics, Box 580F,
Bayfield, CO 81122

[Continued on next page)
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TV, VIDEDOS & VIDEQ EQLEPMENT
froem i

CABLE TV CONVERTERS AND DESCRAMBLERS BAR-

LiH,
YOURS TODAY! GCH 1032 SAN FRANCISCO, IRVING, CA
4122 BO0-327-544.

CABLE TV DESCRAMBLERS, comverters, fillers, and
mora. FREE 14 . TW Cabde, 12062 5W. 117
Court, Suite 126, Miami, FL 331856 B00-442-5333

CABLE TV BOXES NEW EQUIPMENT 1 yesr warmanly
Low-Fair price. Free Brochuwre. ACE Producks, P.O. Box 582,
Baco, ME 04072 1-800-734-0726

CABLE TV CONVERTERS. Jemoid, Oak, Sciantific, Atlan-
tic. Zenith and Many Othars. “New"” MTS Slerso Add-On . . .
Muie and Valume. ideal for 400 & 450 Owners| Visa, MG +
Amex. 1-800-828-TEZ), BAB Inc., 4030 Besu-D-Ruwe Drive,
Eagan, MN 55722

HOW TO SHOOT BETTER VIDEO! ~Frofessional Sacrets
Revealed!” . $395 .. ideal Video, 37 Manzano Rd., Los
Lungs, MM 7031

CABLE TV CONVERTERS Jarrold, Zenith, Cak. Scientifc
Atlanta Mary Other's. 100% REFUND GUARANTEED. -
CLUDING SHIPPING, 1 year warranty, 20 day trial. VS Video,
13055 Glen Hurs! Ave, So., Savage, MN 5378, 1-800-526-
058 VinasMC

CABLE TV EOLRPMENT

SAVE on Bodybuilding Supplements! Free Catalog’
Yitamina, Bow 2073-P, Reading, PA 19608

MPROVE Efficiency Heat-A'C Duct Systern. Simpha Modi-
fication. Send 5200, Signoreldic, RD 3. Box 4308,
Farmingdale. M.J. JTT27-5801

GUNS, DECOYS, HUNTING

BEEMAN SUPER POWER ADULT ARGUNS. Fino firg-
arms. guarantesd bost prices for the very fines). Unexcalled
powar yes, but more smportantly, ehdquallisd ascuracy.
irigger action, durability, cwmarship prnde Lasgest LS.
sales. 108 page froe Airgun Guide/Firearm Informabon. Add
12 tor fasl mail Bewman, 3440-PMC Airway, Santa Rosa,
Calil, 5405, (707} S76-7900 (24 hours)

ENGINES, MOTORS

SMALL ENGIMNES "GALORE™, Frea Discoun Price Book-
fat. Engines, Box 186, Ashland, MO 65010,

WANTED - DETROIT DIESEL 145% AND B2 INJECTOR
CORES. Call Pops Huntar (800} 221-4334

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anleed. Catalog $1.00 (Refundable). Camelot, Dept. 44, Box
&5 Bratol, Wiscorsin 53104

HEW woodworking tonl catalog. Send 5200 to: THE
SOURCE. 7305 Boudinat Drive, Springfiold, V& 22150

SAVE Enargy, Ehminate That High Stairwall Celling. No
Mare Painbing, Cleaning, Heal Loss. Easy To Follow llhustrat-
ed Directions. Parts List. $5.95. ARE Marketing, P.O. Box
B(9E, Lima, Chio 45805

SOLAR & ALTERNATE ENERGY

SOLAR Fodl High Quality Black Chrome on Copper, Send
£2.00 for Informiation, Price List, and Sarmple, GBR Solar, 58-
[ Montgomery Road. Neshanic Staton, L DE853

SOLAR, HYDRO-ELECTRIC, WIND POWER squipment
CATALOG. 5300, U.S. $5.00 foreign, WESCO, Box 936
Redway. CA B5560

SOLAR ELECTRIC SYSTEMS! Panels, Equipment, Books.
Frea Calalog! SUN POWER - TEXAS, POB 2788, Freeport,
Texas 77541, (408] Z33-8350

SOLAR panels you buiid. Send stamp. Solar Sensor,
10909 Hayvenburst, Grarada Hilks, CA 91344

FREE HYDROGEM and OXYGEM from water Generator
uses solar oolls. Plans and Wit 515.00 Prairie Power, Box
82918, Edmonton, Albarta. TEH 296,

FREE HEAT Build A Solar Collector for under $100, Plans
$4.00. Samson, Box 853, Whitney Point, NY. 13862

SWISS ARMY KNIVES: Only 39 93 Postpaid, To: Howell
Showcase, Suite 175, 220 -7 Sunsel, Sharman, T 75080

F YOU want some of the best Prices on Converiers,
Decoders, call 1-313378-8356. We have Jerrold, Starbase,
Tri Mode, Scientific Aflantic, Hamlin, Ragency, Psonber,
Filters for beaping chanmals, also other aquigment from tirme
Lo tirme. New Violume Control Cormerters.

CAMPERS & TRALERS—NITS, PLANS

BULD YOUR OWHN - Trawel Traller - Fifth Whesler -
Motarhome - Campes - Pickup Cover - Plans - Patiemns - Kits -
Catelog $1. Glenl, 9152 Rosecrans. Box 1804V,
BalHliower, CA BOTDE.

5'x 8' TILT TRAILER PLANS. Haul 4-Whoelers, Mowsrs,
Golt Carts. Easy Step-By-Glep Instructions + Dwawings.
Paris, Catalogs, Plans Send 100, Taylor Melalworks, Inc.,
124 Madina Haghway, Milan, TH 35358

172 TRAILER PLANS Molorcycle, LNaity, Car, Construc-
tion-Strong. Streamlined, aasity built, Component Kits. Cata-
bog $4.00 (Refundable). Tag-Along, Bax 15107, Salem. OR
ST

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - PATTERNS - Phywood -Wood Epasy
- Fibarglass - 5teel - Aluminum - WORLD'S LARGEST
COMPLETE LIME - 8770 Saifboats - Powerboals - Cruisers-
Sporthoats - Houseboats - Hydroplanes - Tunnelhulls -
Aunabout - Duckboals - Canoas - Kayaks - Doras - Dinghies -
Muttihulls - SEND FOR CATALOG 3300 {Airrmail £5.00)
Includes Supplies Calalog (Epoxies Fiberghass-Flotation
Foam}-BOOK  “Amaleur Boabuilding”, $800 -
CLARKCRAFT, 16-P Agualans, Tonawanda, MY 14150

EVINRUDES - NEW 1988 Bargains - Top Brands .. all
slzes ... $2.00 handiing ... Scoit McCulloch pars ..
Eloctra Maring, 610 Mernick Aoad, Lynbrook, Mew Yok
11563

BOAT PLANS - PATTERNS - KITS - Hundreds of Proven
designs - T'/55° - Hydroplanes - Canoes - Kayaks - Rowboals -
Duckboats - Dores - Bassboats - Sallboals - Houseboals -
Sportiishers - Quick/simple Stitchenglue. Tremendous sav-
ings! 168-page DESIGN BOOK - $4.00 AIRMAIL Includes
Free “Boatbudlding Supplies” catalog. Book: 312 page
BOATBUALDING WITH PLYWOOD, NEW 3rd Ediion Ondy
£2585 GLEMN-L, 9152 Rosecrans, Box
Beliftower, CA S0T0S,

POATABLE BOAT DOCKS, Simple & inexponsne bo Builkd
Pian's $12.50 or Kits Availabla, or Free information. Dean's
Docks, 1633 MW, 67st.. Kansas City, MO 64118

ELECTRIC TROLLING MOTOR PARTS & SEAVICE Fac-
tory Authorized.. Sarvice. Parts.. Minn Kola., Molonguite..
Pllusger. Aam. Shakespesre. Service Genter UnEmited,
1440 Holland Rd., Sufalk, VA 23434, 1-B00-628-8161._ 24 Hr.
Turnaround

1B04/PREC,

BIGGER, More Powerful Musches - faster!! Fres Bookbat!
Univarsal, Box BE34A, Detroit, Michigan 48240
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NCREDMBLE Carbide Tipped Scraper Mothing Like it Wil
clean rust, paint, metal buers off hard flal surfaces. Many
ather uses. £11.95 includas shipping Money Back Guaran-
e, 1-800-526-4259

UPHOLSTERY Sewsng Machines with Walking Feal, Com-
plete ready to wse-only $585.00. Thompson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or arder dinect
(Master Charge-Visa) Oatho Mig nc. PO Box 12110
Lubbock, Texas 70452-Phone:; 1800753-7719

MACHINERY, TOOLS & SUPPLIES

PORTABLE pochket soldering lron: can be carred and
used ampwhera without electricity. §24.95. Variety Plus
Emterprises. Inc.. 11 Wikard Avenue, Mount Vernon, Mew
Yok 10553

PHASE CONVERTER PLANS. Conver! "4 1o JHp 3 phase
matar 1o single phase under $50.00. Plans $10.95 money
ordirs only. VDS, Suite 343, 4001 South Decalur, Las Vogas,
Mewada BE100.

SMALL FOUNDRY Furnaces, Suppless. Free literabene.
Pyrarmed Products, 3738 Soulh Thh Avenue, Phosnis, Arizona
B50a1

LATHES, Mills, Tools. New catakog 51 00. Blue Ridge, Box
B36V, Hurricana, W 25526 304-562-3538.

STEEL, Aluminum, Brass—Sheat, Bar, Shop Supples,
Flans. Write: CEIL AR, Bom 163, Camaron, IL 61423,

BANDSAW BLADES, Any Size, Froa liberature. King Saw,
£541 Tidewater Devve, Norfalk, Vieginia 23509

LATHESHNDUSTRIALHOBBEY FROM S34500, METALS,
SUPPLIES. LARGE CATALOG 352.00. CAMPBELL TOOLS
I5TH YEAR. 100D SELMA RD., SPRINGRIELD, OHIO
45505, 1-513-322-8562.

& METAL Cutling Latha 581435, Taig, 15048 Procior,
Industry, CA 51746

HAME BRAND TOOLS BELOW WHOLESALE! 5K, Chan-
reldoch, Makita, iho; Clossouts, overruns also® Catalog $3.00
(refundabla) Wholesale Tool, Box T168-P, Junison, M| 49439

LUMBERJACK chain saw sawmidls- power-Sead. Brown
Enginsening, Box 40, West Point, CA 95255

NEVER BE WITHOUT ELECTRICITY AGAMI Complete
schamatic plans o wirg your home for alternabe power,
£1295. Albernate Pawer, 218 5 Hill 5t., Griffin, GA M223.
Armp and voltage charts, generalons, swilches mailable

HEATING, FUEL SAVERS

COMSERVE HEAT Plastic Storm Windows Inside, Oulsida
can be Dpened and Closed. Removed and Reused Private
usit Plans 57 85 Production Rights Resarved, Real ldeas, 915
Wooster Aid., Waes! Barberon, Ohio 44203

HOME CRAFTSMAN

BUNKBED Plans, plus fee catalog. 5500, Bob's
‘Woodshop, 167 West 51, Suite P20, Middia kland, MY
11953

WORKBENCH Easy to bulld plans $5.00. Krogh's, 334
Council Oak, Severn, MO 21744

HOW to revensor kilchan cab quickly, masaly® Blustrad-
od calalog veneens, cabingt doors, 5100, Margan, POTM4S,
1123 Bardsiown, Lousvithe, KY 40208

“GETTING STARTED WITH PVC PIPE FURNITURE.™
Casual, Box 208, Tewhkabury, MA J1878

LAWHN & GARDEN ORNAMENTS! Docorative yard crifiers,
birds, butherfiies, whirligigs, signg + manm! Cher 100 wood-
crafl patierns 57 .00-Acconts (GP-30), Box T387, Gonic, NH
QaARET

WOOD WHIRLIGIGS. FULL-SIZE patterns. instructions 13-
22" ke, chipmunk, dog. cayote. roadrunner, cal. songbird,
dusck. $3.95 sach; any four $12 00; all sight, $23.00, N, Skov,
3380 Fourth Ave. #26, Yuma AZ B5385

CREATE Maicheisck Carvings! Kin Plus insiroctions. $5.00,
Mark-Kil Producteans, 5275 Baboock 34, NE, Suite 11-122-
PR, Falm Bay, FL 32005,

MAKE WOODEM TOYS, whirligegs, door harps, doll-
housas, chocks, music boxes. weather instruments. cratts,
lurniture with our plans, kits, suppias-Catalog 51.00-(614)
4B4-4363-Cherry Tree Toys, Belmont, Ohio 4371840568,

WODDCRAFT PATTERNS, Windmills. Wishing Walls. Bird
Hourss, Feeders, Fiying Duck, Phaasant, Qutdoor Planters,
Catatog $1.000 Crafers, 11840 US 27 North, DeWitL
Michigan 48820

FAVOFITE WOOD TOYS, Palterns, Farts, Whoals, Catalog
$1.00, Toys and Joys. Box B28M, Lynden, Wash, 8264

MEW! BUILD AMATING LIOUID PISTON EMGINE from
pdpe fitings. Easy plana. Free infarmation. ABCO, Box 308-
M3 Seminary, M5 39479

CUSTOM TOOL BOXES of hoavy gauge. weldad sheatme-
lal, built to your spacefications. For literabune, write: 302 M,
Ward, Longview, TX 75604

100 FULL SIPE WOODCRAFT PATTERMNS: Windemills,
Bard Houses, Toys, Etc. $4.50. Catalog alone $.50. Hayes
Patterne, 60 Willow Street, Wobwm, MA 01801

LOGSPLITTER Plans engineer designed inaxpensive 1o
bpild SA0.75. ADACD, P.O, Box 293, Bedford, Mass. 01730

FPHASE Wire 3-Phass Equip. From Normal House Wir-
img. Drawings $5.00. Larry Maloney, Box 351, Pine Beach,
HLJL (8T

FREE ENERGY! Fuel-less Motors and Genaralors. HAA,
REP. Bowling Green, MO £3334

FULL- SITE PROFESSIOMAL PLANS Calalog $3.00. Over
200 plans bor bullding fwe turnitere. Furniture Designg, Ine.,
CP-80, 1827 Elmdaks Ava., Glenwew, IL 60025

BE3 ENCITING WOODCRAFT PROJECTS! Folkan. Fumi-
ftura, “Whirliggs™, “Yardart”, “Country”, toys... more! Cata-
o 51 00—infield Collectian, PM20, Fenton. bl 48430

CARVE YOUR OWN CAROUSEL AMIMAL, And Other
“How-To" Books. Catalog $2.00 (refundable). Vesial Press,
Vestal I, P.O.Box 97, NY 13650

[Continued cn next page)




HOME CRAFTSMAN
m
DIGITAL READOUT PLANS: Lathe, milling machine, rol-

ry table. $16.95 Each. Digitech, P.0. Box 3153, Las Cruoes,
NM 880033153

BULD your own arcade machine. Easy step by siep
inmtructions. $10. JUR. Call, 4950 Garden View Dr., Winston-
Salem, N.C. 27107

GATEBD Bulld your own and seve-full plans $5.00.
Aowekamps, AL 1, AlmaGenter, Wi 54511

LOG SWING PLANS $10.00, Swings, P.O. Box 191,
Brocloway, Pennsybvania 15824

BLALD IT RIGHT! Use professional techniques 1o build
hagey-duly shelving and workbinches with @ ménimum of
offori and materals Complebe plans $5.00. BOGC
Enginesrng, Dept. PR, Box 4715, Boise, D 83711

MURPHY CRIBS PLANS! Chest fodts down Decomes bad
ages 0-4 57.06. Balgber's, 1580 Bth Ave., Marion, LA 52302,

MAKE your own aluminum can crushar lor pennies. Send
$3.00 cash and SASE for plans. Jarm, 2400 North Grimes
Sta. H-270. Hobbe, MM 88240

WOOD PATTERMS for loys. games, crafts. Catalog $2 00,
Tondu Ent, 2743 Tossamar, Mission Veajo, CA 92652

101 THINGS YOU CAN MAKE AND SELL FROM SCRAP
WOOD! Free information. dealend, 2780 Northwoods Drive,
Macon, Georgia 31204

WOOD, WOODWORKING

PATTERNS, turning/carving stock, thin hardwonds, tools,
vaneers, doweds, supplies. Catalog $1.00. Morgan, POTMS1,
1123 Bardstown, Loulsville, Kenlucky 40204

ATTENTION WOODWORKERS Revolutionary Vice. Haold a
4 3 4 pogt up 15 10 fel long, Plans $5. Box 27, New Padis,
Oihilo 45347 ’

A MUST! Cut any shape in saconds! Do 8 hours work in 1
hour! Fastest, smoothest cuts ever! Make your own Super-
fool! Pans §10.00 0. The Wood Factory, Greanvilie, Ohio
45331

WRITE for our clamp literature. Colt Clamp, X3 Swan 5t
Batavia, WY, 14030

OZARK DOLL HOUSE made from cedar branches. Plans
T Mg and band saw attachmeant for minlatune logs. $4.50
b Dol Howse, HCA 4, Box 1640, Reeds Spring. MO G577,

PLANS, BLUEPRINTS, PROJECTS

HYDROPONIC Tree Stand for Live Chrisimas Tress/Large
Piants. Plans $10. Park Mig Co., POB 4574, Woodland Park,
CO B0as,

ANTIQUE Dollnouss and Bam Plans, $8.75 per sl Parrish
Productions, 5120 Sheppard Rd., Bliss, N.¥. 14024

LOW Cost Concrate Solar Pamnals. Virtually Indestructabial
For Flans Send $10 1o0: Box 102, Ravenna, OH 44266

BUILD YOUR OWN QUALITY WATERBED. For profes-
sional plars and instructions, send $6.00 fo: AT, Designs,
P.0. Box 445, Masan, Ohio 45040,

BURD A Super Insulabed Dome Homel Send 35.00-
llugirated Catalog. ENERGY STRUCTURES, 893 Wilson, 51
Paul, MM 55106, 1-B00-334-8144

DOMI Big Discounts, award winning plans $5.00, Free
ireight T-600-333-5474,

FOR THE HOME

REFRIGERATE WITHOUT ELECTRIC! Gas refrigerators
work Amywhene. Write: Lehman's, 41888, Kidron, Ohio
A4506-0041.

GORGEOUS Phoiowall and Door Murais. Free Brochum,
Brandon's, 2717 Edison, Klamath Fahs, OR 97803

BACTERIOSTATIC WATER FILTERS Removes chloring,
bad tasta, odor. Linder sink unit fittars 10,000 gallons; $54.95,
Counter lop §54.95 lce Maker 52695 CheckMD: OX,
Water, P.0. Box 180431, Austin, TX TAT18. C.OD. [512) 529
To04,

COMPLETE BUILDING BOOK sub-contract & save
525,000 + in 90 days evirything you need to know. Pricing,
ostimating, schedules, plans, permits. suppliers, banking,
land & supervision. JFC Publishing, 5000 E. Bonanza. Box
BE25, Las Vegas, Hevada 83710 $11.95

DREAM HOME OR MIGHTMARE? If you are planning o
bulld, our boak PITFALLS TO AVOID WHEN BUILDING A
HOME can save you thousands, plus untold hours of
‘trustration. Invaluabie informatssn you need, for the coslof a
doorkneh. Send $14.00 check™.0. to: Resowrce Publishsng
- &1, Box 11027, Southport. NG 28451,

PLASTICS

CASTOLITE Liquid Plastics. Crystal clear, colors, For
casting. embedding, coating, fiberglassing, repairing and
reproducing with our bobd Making Supplies. Catalog $2.00.
CASTOLITE, Dept. 305/PM. Box 351, Woodstock, i 60058,

DO IT YOURSELF

HEAVY Duty Pop Can Smasher Ptans. Send $5.00 Ad-
dressed-Stamped Envelope F. Hummed, 3438 West Co. 4,
Barthoud, Golg. 80513

POOL TABLE KITS. Comphate kits or ndevidual compo-
nents. PLANS, SLATES, POCKETS, CLOTH, atc. Brochurna
$1.00. Anamlic Ballards, 2805 Peachiree Industrial
Boulevard, Buford, Georgla 30518

NSTALL YOUR OWN IN GROUND SWIMMING POOL for
as low as §1,805.00. Cheswick Pools, R, #28, Cheswick, PA
15024, 4712-274-5400

GARAGE DOOR OPEMERS - Radio Controlled - Buy
Factary Direct - Thousands In Usa - Frae Brochure - Easy
Homeowner Installation - Shipments By UPS Or PP,
Hedpmale Equipment Company, 1650 East Empire Avenum,
Benion Harbor, M1 45022

ELECTROPLATING. Complete Textbook. Eleciroplate
MatalbcaMonmetallics. §14.85. Detalls Free Tropie Palm
Bay, FL 32906-0085

30,270 CATALOGS DIRECTORY guide. Sources for any-
thing! $5.95: Catalogs, Box 14107TAA. Jackson. MS 39238

ARROWHEAD Making Inlormaton $1.00. VHS Videos
$20.85, Shipping $3.50 USA Only. Commons Crafi, Box
5012-M, Ceniral Poind, OR 87502

26,800 Catalogs Listed. Sources tor Anylhang! $5.85.
Directory, Box S2452N, Atlanta, Georgla 30314

SAVE Money or Make Extea, repair self, Simpdified Electric
Motor Manuai, $1200. PDC. 709 East Grand Crossing,
Mobridge, S0. 57601

WVISIBLE BURGLAR ALARM LUndeteatable, Uniquely
clever, Safe, Simpla, Patented Plans, §1.50 Complebe. 1A,
1267 Claranca 51.. St Paul, MM, 55106

REPAIR wlectric mators for lun or profl. Cormvert old
apphiance motors 1o workshop use. Instructions, diagrams
£4.00. MacGragor, P.O. Box 1268, Joplin, MO 64802

SO0LID HARDWOOD WALLCOVER. Free brochure
Habmae, Dept-P, 214 Willow Crossing Road, Greensburg, PA
1561

KITCHEN CABIMET AND COUNTERTOP REFLACEMENT
Avarage cost per job 54000 to 510,000, Reduce cosl by
thousands knowing what | know, §10.95 Nusirated Guide,
P.0. Box 031368, Tuscaloosa, AL 35400

HANGING AQUARILIM swag lasmp all sl eontained, plans
£5.00. Tank, P.0. Box 277, Wacsworh, [0, 60083

PROJECTION TV .. Converl your TV 0 progect 7 fool
pictura ... Easy! Results comparabde to 52 500 projaciorns .
PLANS AND 8" LENS 524 95 .. Professional Systems avail-
able . illustrated catalog Free ... MACROCOMA, 158G Main
Sireet, Washington Crossing, Pennzyivania 18977
Creditcand orders 24HRAS. (215) T36-3879

WATER COOLER Build your gwn Confinuous Supply of
Cold Drinking Waler, Cheap! Partect 1or Garages, Shops,
Businesses. Send 54.00. Coober. P.O. Box 316, Milan, TN
JA358,

ARTS, CRAFTS, SUPPLIES

STAINED GLASS SUPPLIES: EMNCITING SUPER
CATALOG-PM 53,00, CORAN-SHOLES NDUSTRIES, SI9E.
SECOND, BOSTON, MA 02127,

“GETTING Staried in Stamed Glags." $1.00. Whiltemare,
Box 20857, Hanower, Mass, 02139

CLOCK movemenis, components, plans, apoxy, foll and
arl prints, shaker pegs, fouch bones, door harp supplies,
Bible clocks, videos, transler art, slencils - over 1200 fems!
Whilesale catalog $3.00 (credited). Steebar, P.O. Box 481-P,
Aunchoiedr, M O7E21-0463.

HEDN ART Home Study Course. FREE DETAILS. Neon,
522 Myrtle Degpl. PM30, Arlinglon, Texas TE018

LEATHER QiL. LEATHER Qi LEATHER QIL LEATHER
OiL LEATHER QIL LEATHER Q4L LEATHER OIL LEATHER
O LEATHER OIL LEATHER Qi LEATHER OiL
LEATHER OIL - THE FINEST LEATHER RECONDITIOMER 1N
THE WORLD. FOR ALL TYPES OF LEATHER PRODUCTS.
§20 NCLUDING SHIPPING. FOR MORE INFORMATION:
DEFT A. JCM. INC., P.O. BOX 10036, OLYMPIA, WASH
Sas02

LOCK PICK DESIGN MANUAL $10.00. Data Resources,
Box 663 San Bruno. CA 94068

INSTALL A SECOND BATHROOM WITHOUT TEARMG
THROUGH ROOF OR WALLS! Genova's NovaVent™ Auto-
mafic Plumbing Reliel Went Vake is an allernative means of
weniilating ihe drainage system, Prevents water seal loss in
trapa and consequent releass of Toul air Into building. Send
$28.85 plua $2.50 shipping to: Genova Producis, 7034 East
Court Streed, Daveson, Ml 48423

JUST A DROP W THE BUCKET! Palented procision
machired alumnym TOOL DISK™ bucket insert. Tranatorm
your emptly 4, 5, 8 gallon plastic joind compound, paint, eic
buwckets inlo intxpensiveg, organized hand 1ool campers
Great for TRADESMEN, HOME CRAFTSMEM. Simply pross
disk into bucket, 5385 Tool Disk Co. Box 160M. W
Bridgewater, MA (2379

APPLIANCE repair cassaties. Guaranlsed tips, shor culs.
slep by step procedures ease you thru dagnosis. repair of all
makes major appliances. Sei-524.95 418-737-2533. Home
Appliance. FOB 128, Ploneer, Ohio 43554

CARTOOMNG, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money|1! Frae Boaklst ") Cartoons,
Bax #0148, Detroil, Michigan 48240
MODELS, MODELS SUPPLIES

FIRING Canon Moded Plans, Catalog $2 00, Green- P30,
Bowx B92, Shalimar, FL J2575-0892

AIRLMER MODELS Assombled and kit. Many liveries and
scales availabde. Catatog 5200 The Plane Shop, 23 West
45th Street. New York, NY 10036

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

FREE Catalog - Fun Packed Catalog of Jokes and Tricks al
Bargain Prices. Maioete Novilty, Box 2085, Dept.-A, Uppar
Darkwy, PA. 190832

MAGIC TRICKS, JOKES,
VENTRILOOLISM

FREE! Wouid's Leading Novelly Catalog 1600 Jokes,
Tricks, Sciance, Spons, Hobbies Johadon-Smilh, F01,
Bradenton. FL 34206-5500

FREE CATALDG: Ventriloquism, Mage, Clowning, Pup-
petry, Baliooning! Supplwes, Instruction. Entertain Succass-
fully, ProfMably! Maher, Bax 420-PM, Littieton, Colorado
80160

FREE INTERESTING DO IT YOURSELF BOOK AND PLAN
CATALDG, Prime Pubdishing, Biox 135, Mansfield, M& 02048

FREE Catalog. Tricks, Puzzles, Jokes. Winkler's Wonders,
Dapt, PM3-30, Oakdale, CT 05370,

BAVE big money on your healing a'c service work! Fact
filled bookiet on work you can do yoursalf, §5.00. Alexander
Hall Entesprises. 2829 Aeynolds, Brunswick, GA 31520

TURN YOUR BATHTUB INTO A WHIRLPOOL BATH in ome
weakend. JACuIzi serviceman shows you how. Step by step
insiructions with photos. First elass, prolessional syslem,
£19.95 to: M.J. Tliman, Box 59610, Dallas, TX 75229

SOLHD STATE SAFETY LIGHTING - 5 Yisar Lite - For Deck
Handraiks, Stairs & Interior Lighting. Plans . . . 55 50, Swmmit
Systems & Technologies, P.O. Box 85051, Forn Waynae,
Indiana 46615

VIDEQ'S insdructional texs, computer software on alecirl-
cal wiring, carpentry, plumbing. walding, atc. FREE CATA-
LOGE. AAVIM, 120-PM Enginesring Center. Athans, GA
30602 1-800-228-4589,

HOBEIES £ COLLECTIONS

MILITARY Medals Catalogue §1.00. Subacription Yearly
$6.00. Vernon, Box 1560PM, Wildomar, CA 92385-1560.

FREE FLAG CATALDG! U.S., hetodcal, smernalional.
Accessaries. Browss 'n° Buy, Box S5D4-P3, Bohemia, NY
11716-0504.

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PIN5S, DECALS.
Free Catalog/Quobes. Rush Sketch. Stadri, 1P Jana, N.Y.C.
10014, {212} 229-2293
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ANTIOUES. RELICS, INDIAN GOODS &
CURKOS

FREE Lis! 1o Serious Colleciors. 30,000 Indian Arfacts,
Spears. Pots. 50,000 Minerals And Fossils. Caddo Trading,
Box B89, Murfreasboro. Arkansas 71558

MILITARY INSIGNLA,ETC.

MUSIC INSTRUCTIONS & INSTRUMENTS

WRITE HIT SONGS, Free Details! Songs, 522 Myrile PR30,
Arington, Texas. TE018.

INTERMATIONAL VIOLIN COMPANY, lonewood. looks,
varnishes, pans, acoessories, CERES, INSLrLmHEnls,

stringa.
bows. Yiolin, gulu.r kits, C-m $1.00. Dapt. PM, 4026 W
Betvedare Ave.. Baltimore, MD 21215

AADIESTHESIA - Radionics - Homoeopalhic Books,
courses & equipment color catalogue (pstege 2 dollar)
Bruce Copen Laboralories [established 43 years]. Armerioan
Offices; PSITECH. P.O. Box 291, Wadsworth, Hil. 0082 Fax
1-T06-623-1880. Phone, 1-T08-217-1880

MPROVE YOUR CHILD'S EDUCATION. Send business
BASE: Oustral Co., Depl. PME Box 537, Walla Walla, WA

US. MILITARY INSIGHIA Large Catalog. 52.00. Saunders,
Box 31X3IPM, Naples, FL 33939-3133

STAMP COLLECTING

1,000 Ditferant World + 100 different Mongolian beauties
£3.00. approvals. ADULTS OWLY. Gouge, Box 1328-MP,
Elizabssiiton Tennessee JT644

FREE Gift With First Purchase. U.5. Approvals And Want
List Service. 20¢ for Handling. The Stamp Boutique, P.O:
Box 458, Madison, N.J. 07940

100 DIFFERENT U.5. 25¢ approvals. Bradley, Box 425P.
Midiothian, WA 23113

TEN Mint US Plaie Biocks plus informatian that could
make you rich. 5200 PBS, Box B417-PM, Leawood, K5
BEIDE

FREE discount list, request counbries. IVA, Box 197-C,
Hanford, CA 93232

FREEI Mystary Satecton With Approvals. Sparhawk, 5023
Madeson, Spokane, WA B9205

U.B. & commemaorative plale biocks or 30 mint cammemao-
ratives $1.000 Approvals. Gordon Davison, Nokomis, FL
274

FREE sample plus calalog. Jefferies, 3480 Middiebelt,
West BloomBield, M 48033

50 DYFFERENT Odd ULS. betwean 1861 and 1833 -31.00. Ed
Roush, 473 Bhepand, Manafield, Ohio 44907,

WIOLIN, GLNTAR, eic, making malenals, aCoessonies,
boolks. §1.00. International Lutheers Supply, Box
580397, Tulsa, OK 74158

ACCORDION Top Brands, Cordovex, Bary Direct Tremen-
dous Discounts. Trades, mccepied. Free brochura, PM,
Accongon-O-Rama, 16 Wesl 18th Steeet, Mew York, NY
10011, Phane 212-675-0089,

ACCORDIONS, CONCERTIMAS, Bution boxes, now, wsod,
repraivs. irades. credil cards. Castighons. Box 405, Warren,
M1 48090, Catalogs 313-T55-8050 — 800-325-1832

PLAN AHEAD | make $20.000 a yoar and will retine
Wealthyl Froe details, CTH  Enterprises, Box 0044,
Beaverion, Cregon ST0TS

TERMPAPER assslance. 16.27T8 papers available! 306-
page cat 5200, Resaarch, 11322 idaho, # 206 MK,
Los Angedes, BOO25. (213477-8256.

CLOCK REPAIR, Cash produceng shill, enjoyable, fres
catmlog. School of Clock Rapasr, RM M. 6313 Comsa About
Way. Awandaw, 5C 20409

DETECTIVE Home Study Course. Free lapel pin, cenili-
caie, greal fulure. Prolessonal Investipator School, Depl.
CP, P.O. Bow 41256, Los Angeles, CA 90041

PARALEGAL GRADED CURRICULUM. Approwed in-
depth  fraining by comespondence.  BLACKSTONE
SCHOOL OF LAW: 100 years ol legal training. Wire for freg
cataleg. P.O. Box 790908, Dept. PM, Dallas, Texas 75379

FREE CAREER GLHDE. Earn mare monay with Success
Prevan  Correspondence  Diplorma  Courses.  Granton
Insditube, 26304 Adelasds Strenl. West Toronto, Canada. MSH
13

OLD US. stamps on approval. Sherman, Box 15355E,
Philadeiphia, PA 19111

OME! Two! Threa! Cent Stamp Approvals, Regardiess
Catalog. Kioster, 4184 52nd 5t 5an Diego, CA 82105

BARGAIM 100 'Workd-wice Stamps 25¢. Quakity Approviis.
A. Paricer, Box 143, Wes! Brooklield, ba 01535

“INVERTED ERROR™ + 100 Different United Stales, S0

with approvals. Luray, P.O. Box 7088, Silver Spring, MD
20007

FREE U5 Mint pictorial set complate. Mint approvals
included. Hildebrand, Box 4867, Santa Clera, California
5054

FREE 50 Canadian siamps with approval request Briner's
P.O. Box 5607, San Maten, Califomia 34402

FREE warldwide packel. Penny approvals. Froehlich, Box
17704, Pine Rbvar, Wis. 54965

EBRAAEL 15 Different 10¢ Approvats. Sam Chazen, Box 666,
Delray Beach, Florida 33444

UNITED MATIONS, 3 Mint Sets, 25¢ Comebia, POB
15090, Lake Placid, Florida, 33852

WORLD Wide Stamps mounied in books on approval 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, N.Y. 11435

500 Diffarent Wordwide Stamps Only 52.00" Approvals.
Cuebephil, Box 68, 51. Jerome, Canada JTEZ 5TT

FREE Malla Set Wihen Requesting Worlkdwide Approvas!
Stickler's, Raadyilla, MA 02137

FOR OME DOLLAR 100 used US and British Comman-
wadlth commamaratives and pictorials to quality approval
applicants. 555, Box 208, Wales, W1 53183

240 Stamps $1.00 with Approvals. Chubbuck Stamps, 68
Moriclair Ave., Ouincy, Mass 02171

PLAYS, SONGS, MANUSCRIFTS

EXTENSION And Post-Graduate Awards in Philosophy,
Ar. Science, Botanic, Medicine, Homeopathy, Radionics,
and gthars. 3] subjects Cuwrricular frog (aivmasl 51,00 refund-
able]. Ragistar, Sussax Collega of Technology, Highfiskd,
Danehill, Sussex. England

PRAY: Readers Obey Jesus. 1127 NE Filth 51.. Ocala, Fla
32670

STUDENTS! 3 vabksable tips from university graduates.
$4.00. Landars, 136 5. Oak, Nowata, O 74048

BE A PROFESSIOMAL. Learn how bo sed a professional
position m the ieast amount of tme. FREE inormation:
PRAC-FMEI, Box 620130, San Diego. GA 82162

PET Shop Home Siudy Coursa, Color Brochume. Dedalls:
Caresrs, Box 706, Titfn, Ohio 448803

LOCKSMITHING, Unbwemnal School of Masies, Cormespor-
dence and Shop Training, Box 314652FM, Sacramento, GA
5821

FIDDLE INETRUCTION TAPE by Top Mashvilie Profession-
&l 48 funes, fast and slow. 103 page book includad. $15.00
ped. Ridgarunnes, Dept. PRE10, Boas 122115, Ft. Worth, TX
TE121.

SCHOOLS

HIGH SCHOOL AT HOME, NO CLASEES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. OUR S0TH YEAR. Cali 1-
BO0-228-5600 OR WRITE AMERICAN SCHOOL, DEPT. #345,
850 E. 50TH 5T, CHICAGO, iL. 60637

BECOME A PARALEGAL. Wiork wilh attormeys. Lawyer

natructed home sludy. Armerca’s finest program, Free
calalogue. B00-223-4542 Dept. LC12T

HOME Electronics, aulomaolives, cratts, typing,
swing. Apply Now! (213) 2871-8111.

JOBS, Aavy State. Any Dccwpation, inGluding Govesnmen,
State, Plubkc. Also Cruiseships, Tugs, Ships, Riverboats,
Qilngs. Women-Men. Work monih-Homa month, ULS A plus
Overseas. Information  §5.00. Matiorwsde Employment,
B207, Central, Indiana 471100

LEAAN Homoeopathic Mechcing or Naturopathy lroem
Intasnationaily Accradited Sehool. 1o Professionad Daploma
standard. (ther courses Dietetics. Radionics. Established
1561, Prospecius Frea Jairmall 2 Dolarars) BRANTRIDGE
FOREST SCHOOL Highlield Danehil. Sussex England
RH1TTEX. Telex 95246 FAX 0B25-7H0097. Tel D825-790214.

RADIESTHES A, Radionics and Dowaing. Books, Courses
and Equapmant. Electronic Homosopathy Equipment. Blus-
trited T8 Page catalogue Fres (air mail 3 diollers) Established
over 40 years. Broce Copen Laboratorigs, Highfield,
Diaruehill, Swissex. England RH17 TEX. Tel-0825-T20214. Fax
DE25-TO0007 Telax Q5246.

PIANG TUNING PAYS - Pieno funing - Elecironic organ
servicing. Legrrad aasily &t hame. Free bookist. Niles Bryant
School, P.O. Box 19700, Sacramenia, CA 05818

OVERSEAS JOBST Dont WASTE S250-51500 on scams.
Gel the facts from YETERAN OVERSEAS WORKER! Only
$10.000 QEL, 2057 S0, U5, #1, 56208, Fi. Pierce, FL 34950

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER! Cur
renl epenings—ALL secupalions—Westarn LS [ Free de-
taals . .. .. Intermousdain-L, 3585 Pitch, Colorada Springs,
Cotorado B0S08, 1-715-488-0320 1112

ARE YOU LOOKING FOR EMPLOYMENT? Try our Clas-
sifisd Section| it costa only $8.65 per word And, If you wiah to
runall or part of your ad in bold capral can do o for
g litte as §1.00 per word additional, Act now| Send your ad
to: POPULAR MECHANICE, CLASSIFIED DEPFT., I2d
WEST 57TH STREET, MEW YORIK, MY 10018

NONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
ter's, Doctorates. Accradited, necpensea, fast. Cradit for life
experience. Fres sixteen page booklet, Dr. John Bear, PO
Box E26PM, Banicia, Ca. 245610

RADIO Caresrs. Frod details. Don Seel, Box 5848, Calgary,
Adbarta, Canada, TIK 1A7,

UNIVERSITY DEGREES wilhou! classes Accrediled
Bachelons, Masters, PhD's Free FACHS Aevealed. Thorson-
PM3I, Box 470886, Tulsa, OK T4147,

OVERSEAS. To 51000 Daily! FREE st ZINCPO, Box
13110, Las Viegas, NV 83112

JOBS $16.040-550.230%r. Mow Hering.
Cail {1} B05-687-6000 Ex1. R-20024 lor currend federal lis,

EASY Work! Excellant Pay! Assemble Products Al Home.
Gall 504-541-8003 Exi 5008,

PARALEGAL CAREERT LAW SCHOOLT Gel ahaad with
rew audiocassette course by prominent attormey. Leann
excitinng personal (njuny fiedd iy bwo howrs, Frea datails. FINN,
Suite M, B40 North, Waukegan, IL 60085

PARAPSYCHOLOGY course. Diploma Write: Liniversal
Esnipric. Depl. PM3, Bax 582101, Flonida 33159

AUSTRALIA WANTS YOU! Big Pay! Transportation) Mew
Employment Handbook—%3.00. Internatsonal, Box 19107-
AL Washington, DG 20008

CVERSEAS . . $30,000 - S75000+. Fres Report!
Employment, Box 19780-A0, Indianagodis, IN 46219,

~ FIBERGLASS MOLDS- Leam How To Make Them. 2 Hr.
VHS Video 52500 + $3.00 Post. Book $13.00. Homegrown
Video, P.O. Box 4776, Cowna, Calil. 723

BE A RECORDING ENGINEER; Train at home for Excrbing
Carears. FREE information. AUDID INSTITUTE, 2174 Unéign
5t Buite 221, San Francisco, CA 84123

PIAND Tuning quickly learned wilh home study courses
Diplorna granted. American Tuning School, 17050 Teller
Dirtvie, Morgan Hill, Cakf. 95037,

POEMS, Songs Wanied. Froe Becosding Publishing.
Broadway Music Productions, Box T436PM, Sarasota, FL
335T8

FREE SONGWRITING SUCCESS BOOK! Top Rescords,
Box ZIS06PM, Mashyille, TH 37202
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FULLY APPROVED UNIVERSITY DEGREESN Economical
mome atudy Tor Bachelors, Master's, Ph.0. FULLY AP-
PROVED by California State Depariment of Educathon.
Prestigious taculty counsals for independant study and lite
axparmnce credits (5,100 enmolled stedents, 500 faculty).
FREE MNFORMATIOMN—Richard Crews, MO [Harvsed)
Presideni, Columbla Pacific Univeraity, Deparimeant 2EB3.
1415 Thvird Street, San Ratasl, CA 94901, Tol Free:(B00) 227-
0118; Calitermia: (B00) 552-5522; or {415) 453-1650.

OVERSEAS EMPLOYMENT OPPORTUNITIES. Excellent
ntome: & new life. Free report] Overseas, Dept 43, Box
8308, Sikver Spring, MD 20907

HOME WORK assamble, fudl or part time be ndependent
call recarded message 214-601-2324.

PATENT IT ECONOMICALLY? Fres detaals. Licensed since
1968 Poner Agsocistes, 2008 Fondulse, Richmond, VA
23224,

PATENT AMD DEVELOP Your Invention. Registersd
Paten Ageni and Licensed Professional Engineer. Send
for FREE PATENT INFORMATION Every Irventor Shousd
Have, Richard L Miller, 12 Parkside Drive. Sulte M. Dix
Hilis, WY 11748 [S16) 489-4343

(Continued on next pega)



FOR INVENTORS
{Continued from preceding page)

DEAL DIRECT WITH A
REGISTERED PATENT ATTORNEY

AND GRADUATE ENGINEER with 31 years of experience

US. and international patend applicabons. PATENT and

DEVELOP your idea with tha experience of an expen. Call or

wite for fres COMFIDENTIAL MSCLOSURE and RECORD

OF INVENTIOM. Introducton 1o Industry, Marketing Flans.

Crersens Production, Prodotypes and Resesarch Readiy

Avaikable. Also specializing in Copynghls and Trademarka.

=L ESS THAN ONE HOUR FROM US PATENT OFFICE—

CALL TOLL FREE 1-800-442-2728 or wirile: Micha 1. Krolf

istered Pabent Attorney, US Palent regisiration #26,755.

171 Stilbwed] Lane, Syossel, New York 11799, Quiside USA
(S18RIET-TTTT

INVENTORS! Your first step is important. For Free sdvice,
call Advanced Patend Services, Washingbon, DC. 1-800-458-
0352

PATENT AGENT. Scoft Ramsay, 5253 Even Slar Place,
Cobumibia, MO 21044

INVENTORS: Davison & Associales is changing the way
This busingess (5 done. Frie info. 215-370-2844 U5 A /Canada

INVENTORS: Call TLC! for frea information 1-800-468-
7200 24 hoursday - USA/Canada

REAL ESTATE & FARMS

REPOSSESSED homas from Gov't from 5100 plus re-
pairstaxes. Nationwida! Also tae propartios. 296-453-3000,
Exf. HB22S

INVENTORS: Fres inftormation on oflering your invention
tor sale. Kessler Sales Corporation, C-5-F|, Fremant, Ohig
43420,

BEAUTIFUL HAWARAN land 3 acres $0500.00 GUARAN-
TEED! Catalog 2.00. Wells, Box 1143, Mt View, HI 86771

GOVERNMENT HOMES from §1 (U repair). Definguent tax

u:mmmmmum

progeety. Feps 5. Call B05-887-8000 Ext. GH-20024
for curmant repo list,

$10.00. Write 10: A Behnke, 13818 Jamaica Ov., 5
Florida 34646,

FREE heip for invenlors! No charge for protection forms
and infprmatien kil. Atiliated Inventors Foundadion. Taoll
Frems 1-800-525-5885.

IDEAS, invantiona, technology wanied! Industry presenta-
tion/national exposition. 1-800-Z86-IDEA. ISC-PM, 903
Libarty, Pittsburgh, P4 15222

REGISTERED PATENT ATTORNEY Donald A&
Hattlestrings, 414 Hungedord Drive, Rockvifle, Maryiand
20850, 1-800-T48-6218.

INVENTORS! Can you patent and profit from your idea®
Call or write lor your free information package. Over a
decads  of  sarvice AMERICAN INVENTORS
COAPORATION, B2 Broed Streei, Depl. PM, Westfiald,
Massachusetts 01086, 1-H00-338-5656. In Massachusatis or
Canada call {413) 568-3753.

A NEW idga? Call National ldea Center of Washingion
D.C. free info - 1-800-247-6600 Ext 1&3. Come See Tha
Inwention Stona!l

PATENT SEARCHES, INFORMATION, LEGAL OPINION.
REGISTERED PATENT ATTORMEY 1-800-876-6670

SAVE HUMDREDS! Free infopack. SASE fo: IDS, Box
BB05S, Tucson, AZ 86737

REGISTERED PATENT AGENT HUNDREDS OF PATENTS
ISSUED Patentabdlity Search and Opinion $140, Utility pal-
ent application $900. Design palant application $400. Jerry
Kearns, Suite 308, 2101 Crystal Plaza Arcade. Adington,
Virgina 22202

CALIFORMIA. Lots. Acreage. $50.00 Down, 550.00 Month-
Iy, Bax 35291, Los Angeles, B0035

NORTHERM IDAHO. 5-10-20 ACRES. Beautiful Narthwest
forest and lake couniry. Hunting, fishing, recreation, refine-
mgnt. Hundreds of parcels. Easy terms. FREE brochure,
photos. NATIOMAL ASSOCIATED PROPERTIES, 1111-ME
Sherman, Cosur d Alene, idaho 83814 (208) G84-8161.

FREE CATALOGS-FLORIDA, GEORGIA. Homes, Land
Businesses Pleast Specity State & Properly Preferred
COUNTRY NETWORNK, Box 388PM, Gasesyvisle, MO B5655-
632 [417) BTR-463D

REAL ESTATE FOR SALE Hunting & fishing retreats.
taka & river camps, all typos of wildermess proparties..Call or
write for our NEW FREE CATALOG showcasing thousands
of riel estabi values natiorwide’ UNITED NATIONAL REAL
ESTATE, 4T00-PM Ballewsew, Kansas City, MO 84112 Ph:
Taol-Free: 1-800-005-1020

REAL ESTATE For Rothing Down. New Concepl. Guaran-
teed. Send $2.00 to: Porflolio Enterprises, 3009 Holmes Ave:
South, Minnaapolis, MN 55408

GOVERNMENT LANDS

GOVERMMENT LAND OPEN TO CLAIM, 20 to 40 acre
locations availabie tor $20 government lee in Alaska, Anro-
na. Arkansas, California, Colorade, Flonda, daho, Loussi-
ana. Mrssissippi, Montana, Nevada New Mezico, Oregon,
Utah, Wyoming. For compléle insbructions, maps. filing
tormsg and bebe phonie helpling send 520, ar for mone indarma-
tion send £3. Public Lands Tife, Bon 2082-X, Grass Valley,
Cadilormia 35845

BUY IT WHOLESALE

BELTS, Buckles, Hat Tacs, Jewsdry, More. Complete line
fast sollers. Big Profits. Complels dealer sel up. Color
catalag §1.00 Anchor, Box 3958.PMA, North Providence, Al
a2amn

AFFORDABLE Patent Search carefufly conducied of Pai-
en Depository Library, S5igle, AT4 Box 348, Stillwaber, 0K
TAOT4

PATENT searches for §$150 ACCUSEARCH 1-800-900-
5434

INVENTORS! Why Gamble? Learn How To Safely Palent
And Market And Comgudte Your Royalty Riste, As We Have
Step By Step Guide From Conceplion To Market, $20.00
Speciality Sports Products, P.O. Box 220, Copparhill, Tenn
arany.

CLOSEQUT Jawalry & Craft Supples. (Catalog 25¢)
RAoussels, 107-1831 Dow, Ardinglan, MA 02174-7159

400,000 BARGAING Baigw Whotesale: Many Free' Liguwi-
datgns . . Closeguls . . . Job Lots . . . Single Samples. Free
Diedails. Bargainhunters Opporturees, Box 1405-A_ Holland,
Michigan 45422

EARN MOMEY salling Gakd and costuma jawalry, fings,
wabches-Buy Dwect 130% Below Ratail Catalog $1.00.
Anika-PR, 80 Gresnwich Ave.. Warwick, Rl 02885

BG PROFITS SELLING PERFUMES! Sample and Informa-
tion. $6. RAoyboy Fragrances. 14E3 Glenhollow Dreve,
Holtsville, N.Y. 11742

BOOKLET 1l hovw @nd shere (9 market your invention
Patenis and irademerks explained. 5300, Robert Ricks. P.O
Box 8404, FL Waelh, TX TE115

INVENTORS DIGEST. Armerica's Isading imenton’ maga-
zing, One yaar 53000 FREE paterd maneal with order.
212PM E. BRou, Colorado Springs, GO BOR08-5950.

PRELIMINARY PATENT SEARCH avoids unnecessary
lawyer's fous. Aulomatic 2 year proleclion. SASE to:
SOTAPS, 7 Leshoy. Mew Castie, DE 15720

INVENTORS: Il you have an inveniion hor sale or licensa,
write for frea booklet explaining how we can help you,
Kessler Sales Corp., C-54W, Fremont, Ohio 43430

IMVENTORS! Hava An idea? Call MPAC for froe informa-
fion kit Toll Free in US/Canada 1-800-225-5800.

WHOLESALE! Profienl Semall Lo Franeey, 1081 Rutlsnd
Road, Brookyn, N.Y. 11212

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

NEW ACTIVE MAMES! MDED STATES! IMMEDIATE
SHIPMENT! Adhesive Labeis. HOTLINE Opportunity Seck-
ars 200/510; S00°515; 1000525, OTHERS] Advon, Drawer B2,
Shallay, I 83274, VisaMC/AMEx 1-800-552-3068.

NEW MAMES DAILY! First order “TRIPLED FREE! SAME-
DAY SHIPMENT| Adhesive labels. Eager opperiunity seek-
ors, 20058, 500514, 1,000/525, 2, 0007830, 5,000575; 10,000
5133 LIST-MASTERS, Box 750-BR, Wantagh, NY 11783,
Visa MCCOD orders call 800-356-5664.

FIRST ORDER TRIPLED FREE! Hot Hne Responsive Lists
trom Nationwide Mad Order Company. 30 Fresh Buyers-
Inquire. Mixed states, computenzed slick on labels or disks.
200-38. S00-510; 1.000-516; Z000-525; 5.000-550; Need
More? Call Toll Frae: 1-800-347-5478, Mational List, 411
Dt Aid. Degd. 301, Dzark, AL 363G0 VISAMCICOD

“FREE™ MANLING LIST “FREE" ADVERTISING. Call Ma-
tlonal ListAd Agency. (205 774-0004. Exi. PM3D2.

MNEW, Current Mallorder Buyer Lists! Premium Ouality.
Compuierized, Adheséive Labals, Zip Code Order. Guaran-
teed Deliverable! For Brochure Rush SASE to: Watermate
Businass Marketing Co., 13735 Victory Bivd,, Sulte #1, Van
Muys, CA 81401

MAKE Aubbar Stamps. Highly Profitande. Froe details
Stamper. P.O. Box 220089 (GX), Tampa, FL 1622

TYPE for printing and stamps. Caialog 52.00 deductible.
Quaker City Type, RD. 3. Box 134, Honeybrook, PA 10044

BARCO Type Founders. Type and Rubber Stamps cata-
logue. Mail £2.00 refundable on first order. P.O. Box 1011,
Bensenville, 0108

TYPE and supplies. 100 page catalog $2.00 deductible
st order. Acme Type, 1720 M. Marshfield. Chicago, 60622

RUBBER stamp supply catalog. §1.00 deductible first
order. Star Stamp, 1720 N. Marshileld, Chicago, 60622

PRINTING Pressas, new and used supplies. List §1.00.
Tumbeugh Printers Supply, Mechanicsburg, Penna 17055

START YOUR OWM printing business for under 52,000,
Our guldebook identdies products, hpefaces, mackets,
$1885 posipald. Brochure 502, Ford's Landing Press,
Wilson Bidg., Syracusa, WY 13202

PRINTING SUPPLIES, PRINTING

OARCK Copy Printing. Low Prices, Wrile: Nalionwide, 614
Marth Main, Bicomington, lllinsis 61701

BEAUTIFUL Unigue Gifts fior Every Occasion! 225 pages.
Tull color catalogl 52.00. Refundable with first order. Satis-
faction Guasanteed! Brandon Supply, 2717 Edison, Gift
Catadog Dapt., Kamath Falls, OR 97600

SWISS ARMY TYPE KMIFE- stabndess, 12 fools in one
Grapt for handyman, fisherman, campaer! §7.95 ChM.0
, Guaraniped, Qrder Now! London Del's Gifts, 100-

C Palm Ava,. Box 9149, Pembroke Pines, FL 33084,

CLOGKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold Jewelry, Gold Teeth, Rings,
Digmonds, Watches, Siar, Platiem. Mail Articles Today
Free gift with information. Chicago Godd & Pracious Matais,
1 South Wabash, Depd. 758, Chicago, 60603,

TAKE ND CHANCES. Daal with oldest, most reliable firm
in old gold business. Established in 193, We buy Goid,
Silver, Flatinum, Diamonds, Highest Cash. Free Informa-
tion: Aose Industries, 23-A East Madison, Chicago B0602

BUYING Gaold, aibver, lorklift contacts, sikver soloer. gold
and silver codns, G.F RGP, gold plated alectronic scrap
and eyeglass frames. AL, Refiners, 652 Myrtle 5t., Elizabath,
M., 07202, 201-353-5048.

TREASURE—Locate quarier mile sway with ulira
sensitve locator—brochure free. Aesearch Products. Box
£702T0-AMC, Tarnpa, Flonda J3688

FIND Cains, Jewelry, Gold Nuggets. New Patented Revaolu-
tignary Device. Froe Catalog. Gardiner Electronics, 1131W
N. 35th dvm., Suite K, Phoenix, AZ 85017

FLASTERCAAFT ... Profitable Home Business 3000
Molds Available. Detsils. Lynnatta, G251C  Mentpark,
Mentor, Ohio 44080,

FREE Information Starter & Atternator Rebuilding. Box
422, Seymour, TN 37865

FREE Brochunes. Aepair Air Conditionang, Refrigaration,
Gat Heating. full instructions. Doolco, Inc. 11252
Goodnight, Dallas, TX 75229,

NEW SUCCESS AND MOMEY BOOKS Guaraniees You
Farevar g Waalth. Free Dutails. Kennedy
Distributors, Depl. PRE, 1818 M. 'Washisnagw, Chicago, 1ILL
BOGAT

SELL BRAINS! Unbelievable ELECTRONIC fish lures.
Podential unlimited. $9.95 starter kit Kohler, PO, 27B,
Twinaburg, Ohio 44078,

[Comtinued on meat page)
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PROFITABLE OCCLUPATIONS
[Condinusad from
PRESTIGIOUS security camers business. high income,
low investrnent, Gemtec, 309 Los-Pinas Way, San Jose, Cal
35119

MAKE EXTHA MONEY DURING YOUR SPARE TIME! Eam
wisticly commisseons showing our exciting line of Calendars,
Puns and othar popular Adveriising Gitts. Prompt, personal
sarvice from AAA-1 firm. Our B1sf year. No experience
necessary. Mo investmend of Collections. Sat your cwn
hours. Full Thme Potentisd! Write 100 Richard Lowe,
NEWTOM MANUFACTURING COMPAMY, Dept JPMCI,
Newton, lowa 50208, 515-782-4338.

MANUFACTURER of exclusive slectranic product needs
sabegmen. Patrick Koltay, 5207 Coral Way Nonh, Kennpth
City, Florida 33714

WHOLESALE distributors, 3000 fast selling products!
Catalog $300. Refundable Distritedor, Box 8, Paragon,
indiana 46168

AGENTS WANTED

SPARE TIME INCOME. SELL FANOUS HAMNOVER
SHOES. Free sales kit. Mo axperience naeded, No age limit.
Big commissions. Hunover Shoa, Dapt. 4048, Hanower. PA
17331,

$20 PER HOURFPART TIME! CALL 1-800-826-7030, EXT.
K- Ti1 | Sell Mason Shoes in your spare time. We'll belp you
turn Seturday mornings inbo big money. No sk, Mo neest-
mant. it's sasy! Call \nday, or write: Mason Shoes, Dept. K-
721, Chappewa Falla, W1 54774

MPCORT-EXPORT oppariunily, profitable workd-wide, mail
order business from home, withoul capial, We ship plan for
o Fisk examenation. Expesance unnecessany. Free Repon.
Mallinger, Dept. A2703, Woodland Hills, California 91367

HOW TO MAKE MONEY in Impon-Expor, Star yous own
busangss from home without investing in merchandisa.
Satistaction Guaranteed, Booklet 53.00. Order nowl
Caroline Gifts, 102 Howard Road, P.0. Box 656, Stevansville,
MD 21666

$225 DAILY “CHROME PLATING™ Auto Parts, Moboncy-
cles, inexpensive, aasy, (Frea) information: Chrome Plating,
Box 2285, Waldor!, Manyland 20604

HUGE PROFITSI LEARN YCR CLEANNGREPAIR
Award-Winning Video and Traaning Manual Reveasls MOMN-
EY-MAKIMNG SECRETS! Pricr Expariance . Free
Exciting Details: Viejo Publications, 3540 Wilshire, 310, PM2
Los Angelea, CA 30010

QUALITY TOOLE-FANTASTIC SAVINGS! §1.00. Alcraft,
Box 540P, Alexandra Bay, NY, 13607

LET Tha Gowernmend Finsnce your small businsss
Grantaloans fo $500,000. Free recorded message: TO7-449-
BE00. (KI3)

MAILORDER OPPORTUMITY: Start profilable home busi-
ness withoul experience or capital. Information frge, Mail
Orderr Associates. Dept. 593, Mantvaka, K 07645,

STAY HOME AND MAKE MONEY! Free information
Foyalty Gifts. 1827 Grassland Drive, Norman, OK 72072,

FREE inlormation. Homea barsinesses. Healey, Box TE1-P,
Rocikvile Centre, NY 115710761,

280 DALY - Installing wireless home securily systems
Huge demand. Free report. Secure - Box 1058-PM,
BeeWingham, WA J8227

RIFFED OFFT I'VE INVESTIGATED MORE THAN 1,000

SELF Made MILLIDNAIRE Reveals How To RELAX And
Get RICH. Hurry, Write For Fres Details. The Bookcallar, Box
6243, Dept M. Chamgaign, il.. §1826-6243

RECYCLE METALS. NO, WOT BEER CANS| Easy 5458
wopkly! Free information. Recycler, Box 1214, Franklin,
TH ITEE-1214

$115,000 ANHUAL PROFITS in the car business. Par tme
- No expenience - Guaranieed success! Recorded messagse
reveals FREE information. Call now. [B05) 545-8400

EASY 350,000 wilh VIDED CAMERA. Other profitable
learn how Homa Business Manuals. FREE Details. REA
Pubhecabons, Box B35A, Barme, Canada L4M G0

GET RICH QUICK buyimg'seling used vehicles. Low start:
up. Froe Dedails. Pogo Press, Box 152008, San Diego, CA
2115

REALISTIC BUSINESS OFPORTUNITIES. Tremimdous
Income. Guaraniesd. Free Information. Angus Publishing
Company, 1770 5tar Cowe, Corpus Chresti, Taxas 78412

BIG MONEY REPAIRING AUTD WINDSHIELDS, Supplies
and Irew information. Grubbs Giass Palch, PO Box 243,
Monticello, AR T1655
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BUMPERSTICKER Printer. Cheap, sifnple, poriabie. Free
datalls. Bumper, P.O. Box 22781 |GC), Tampa, FL 33622

MAKE 57,000 Monthly as Loan Broker. Mo investmeant.
Free Delails: Financial, Box 35TB-A, Anahesm, GA 92803

PROFITABLE Gold Foll Printer. Pemonalize bDusiness
cards, pancils, maiches. Free detadls. Gold, P.0. Box 24986
{GC), Tampa, FL 33623

MAKE High Profit. Hot Selling Licensa Plates. Signs.
Vacumagic, P.O. Box 24908 {GC), Tampa, FL 334823

$400 daily recycling “Froe Tires 7 Yos! (Froe) information:
Winans, 771PM, Battle Ground, Washington S8604-0771

VISAMasterCard GUARANTEED regardiess of credit his-
tory, Details FREE! CreditB, Box 323568, PBG, FL 33420

FORMICA: Repair Bumed and Damaged Countertops
WITHOUT REPLACEMENT! Cuich. sasy o S600day.
Change Counteriop Colors WITHOUT REMODELING! Mil-
kong of apariments, komes pay profits immediately. Details
Frael 2082506-5742. Introduciony Videotlaga $14. Renew-All,
Box 3200PC, Vancouver, WA BAE5ES

OPERATE HOME BABY SHOE Bronzing business. Poten-
tied unlimated! Kits, Supplies, Slore Displays. FREE informa-
tion. 1-B00-835-3431.

£300 - $500 weekly—AT HOMEN! no gimemicks - Ditails
FREE! Homewaorkers-B, Box 32397, PBG, FL 33420

GET RICH!! Secre! law smashes debts—brings Cash,
Credit] FREE report!! WeatthkivB, Box 32388, PBG, FL
33420

VINYL'S whera tha money is! Professionally repair, refin-
tah, recalor furniture. Quick, sasy. Two emall $20 jobs a day
sarn you £1,000 & month. Homes, cars, offices, restaurants,
unlirmited cusiomers. Sian sarning after a few days practics.
Details free. VIP, 2007 Moniross, Chicago, BOE1B.

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00.
HYDRALLIC PARTS SUPPLY, BOX 4157, BROWNSVYILLE,
TEXAS TRE20-3157

PLANG Tuning quickly leamead with homa study coursas.
Diploma grantad. American Tuning School. 17050 Tedfar
Drive, Morgan Hill Calif, S503T,

540,000 OM 4 ACRE! New Hydroponics - Inexpansive,
pleasant, praciicall Free Informaton. Robin's. Box 1214,
Franidin, TN 37065-1214

LEARMN Sewing Machine Repairing AMen, Women.
Lucredive Profits. Gresslin Correspondence School, Box
5104, Spencer. lowa 51301,

PREPARE Tax Fetusns. Earn high bees, dignilied work.
Train at hosme. Accrediled Program. Nalional Tax Trasning
School, Monsey, 20X, New York 10952,

TAKE PACTURES for prodil. Camara Ventures, Box 771,
Lamar, CO 81052

$500.00 FRIOM OME SACK CEMENT! FREE Ficture Proof]
BRNCO, Box 1053-M. Hesparia, CA 92345

“$150,000 MY FIRST YEAR™ Home repalr business.
Spare-lime. Free brochure MasterCratl, Depl. BY, Box
30183, Savannah, Geongia 31410

F YOU KMNOW PLUMBING, we'll demonstrate how you
can double water haater longevity. Save clients money,
prevend  trouble, Good income polential  Elamantal
Enferpnses, Box 328, Monerey, CA 93942, (408)-3594-707T7

BIG PROFITS! REPAIRING WINDSHIELDS and plate
glazs, 70,000 yearky. Call 1-800-441-4527 for FREE details.
Ig;u.ﬁdmdngy, inc., Depd. 30P, 434 Tunner Dr., Durango,

B1301

OPPORTUMNITY IN MAILORDER: FREE IMFORMATION. A.
Burpess, 54 Oween 51, Box 159, Brampion Ontario, Canads
LEV 211

MAKE Aubber Stamps. Highly Profitable. Free dedsadls.
Slamper, P.0. Box 22808 (GC). Tampa, FL 33622

B0 Opportunity Ofters investigated - 4% realistic.

Pisdwond Instituta. 4153481489 {reconding).

SUPER Prodits With Super Plates. Eagy 1o make custom
car tage. Flale, PO, Box 22809 (GC), Tampa, FL 33822

EASY 51.000 Weekly Processing Mal. Free Detalls: GC
Indusiry, Box 7565 P4), Washingion, DC 20008,

SCREEN Print T-5hirts. Inaxpansive kits. Free Detalls. T-
Printar. P.0. Box 23991 (GC), Tampa, FL 33623,

EXTRA INCOME. Assamble products at home No expari-
ence. Detads, 1-813530-56T8. Exl 698,

MAKE YOUR DREAM COME TRUE. EARN $50,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDE NOT
REPLACING THEM. CALL TOLL FREE 1-800-828-8523 OR
WRITE: THE GLASS MECHANIX INC., 10770 NW 4Tth 5T,
SUNRISE, FL 33351

14,547 HONG KONG-TAIWAN Products Cheap. Small
Iots. Some samples free. Marbor, Box 1715PM3, Yuba
City, GA 35692

RECONDITION BATTERIES! Easiy Eam Hundreds
Wewnkly. Lintold Sacrats. Froa Information. Battery Outlet.
Box 33008, Hickory, N.C. 28603.

$1,000 WEEKLY AR TOOL REPAIRING. Instructons.
Pars &nd Tools Wholssale. Free Detalls. Box 534, Wichia
Falle, TN 76304

$1,000°5 WEEKLYT MALMNG FROM HOME! kmmediais
oppariunity! No Obligation! MLC, Box 3558PM, Danbury, CT
DEa13

$1,000°S POSSIBLE. FREE. Stamped ervelope: Progress,
Box 93248, Los Angeles, CA 90093,

$X200 From Sguare Foo! Phywood. {(Huge Dernand)
Aevealing Prood $1.000  (Refundable). Woodwn,
Bridgenvater, Mass, D2324-2290

HUNDREDS waakly aasily. Assemble PROVEN productsin
your Spare lime. No exparience. Free Brochure, Council,
Box 2237, Silverdale, WA 38343,

VENDING MACHINES. No selling. Routes eam amazing
profits, “Big Catalogua FREE." Parkway Corporation, 1530
PMB Greenspring Drive, Timonium, Maryland #1083

BIG BUCKS M TEDDY BEARS! Manulfacturer Sesks
Distributers Who Wish 1o Earn §100,000 Per Year! Toll Free
1-800-428-0189. Kidco Products, 223 Horseblock Rd., Farm-
ingille, NY 11738

ASSEMBLE PRODUCTS AT HOME. Mary opporiunities
paying High Weekly Profis presenfly available without
inwestmend. Wiite: Businesses-B, Box 9008, Baldwin, New
York 11510-8008

MAKE HOMEMADE BOOWLETS. Ive eamed $187.000
with mine. Free inlormation, Faloon, PO Box 5320,
Seviarville, TN 37854

NEW! GROW EXPENSIVE PLANTS, SELL FOR 2,000%
PROFIT. Free intormation. Growbiz, Box 306-M3, Seminacy.
MS 39479

LEARN Cold, Silver, Platinum Scrap Recycling Business.
Frea information: Recycling, Box 11216P, Rano, NV BSS10-
1216

MAKE $15,000 MONTHLY! Easy! Mo Investrment. McDow:
afl, Box 5529-A, Dhamond Bar, CA 91785

BATHTUB REGLATING, product sales, sarice and fran-
ing. Call Unique Coatings Corp. (404) 9450072,

HIGH Profit With Custom T-Shirt And Caps. Transher
machines, supplies. Press, P.O. Box 22609 (GC), Tampa, FL

S1000'WEEK photographing houses PART-TIME! Huge
Profils. EASY! FREE oetails Camera, Box 357-PME,
Farview, TH 37062

EARMINGS Linlimited) Mail our burglar alarm adwertise-
mants fram home! ABM Merchandising, Box S9014-P,
Chicage, Blinois 60653

51804 MONTHLY! Buy'sall used cans (spare-time). FREE
defails. Autonet, 507 Qak Driva, Friendswood, TX 77546

PROSPER Mow! Fantastic Home Business, Guarantoed.
Get Rich. Free Infarmation. Start Now) Douglas Publishing,
1002 Camile, Longview, TX 75805

MAKE MILLIONS MANUFACTURING BATTERIES!N Fres
Details. Everlast, Box 365 Bogota, N 07603

SUCCESSFUL Derect Mail Secrets. Free List. 5020
Hatherly, Plano, TX 75023

HOW TO START exciting profiable businass. GLARAN-
TEED! FREE cetaits. WRITE! Foster Publshing, 651 LIS 18
South 18, Palm Harbor, FL. 34684

ALUMBUM SCRAP - Recyche Yoursell - MAKE UP TO
525, 00POUND! FREE Intormation. Indusirial - PRA0G, Box
127, Amxandria Bay, Mew York 13607

WINDSHIELD Repair 5-up-p|gr Free Details. Baxter's, 5685
Creed, Mariposa, CA 55308

.24 HONG KOMG, 'I'MIH.N. PHILIPFINE Products
Wholesaks, Small lots. Fres information. ANDERSON, Box
S0054-PMI, Austin Taxas TETEI

CAR DETAILING Step by Step Detaied Manual $15.95
Satisfaction Guarantesd. VISA or Mastercand 510-729-3838.
SHARP, 2757 Hightand Drive, Garlsbad, CA 52008

RECOLOR COUNTERTOPS ., REFINISH APPLIANCES in
your spare lme. DOUBLE YOUR INCOME! Get into this low
overhead, high profit business NOW1 Free Details! K-P
Swriace, 3517 M. Hills R-105, Austn, T 7873

350,000, Polential Many Sensibie Home Businesses De-
talled Catalog %1.00. SHARPE, ZT67 Highland Drive,
Carisbad, CA 52008

$10,000 MONTHLY Taking Photographs ai Home! Work
only § Hours Weekly! Call recorded message: (303) 674-
B155.

SELL USED APPLIANCE™S FOR BIG PROFITS (1,000%+)
START YOUR OWN BUSINESE. Free Intormation. Lincaln,
1480 Marigokd, Denver, Co. 80211

$100°s Daily! Unigue, Easy Automobile Palni Toueh Lip

Mathoo. Free Detalls. Richway, Box 1456, Golden, Caolo.
Bl
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OPPORTUMNITIES
{Continued from preceding page)
ETOP Money wornies borever] Hame businesses you can
risnl Free delaile COB, Box 1284-P3, Leagus City, Texas
Trar3

TAKE Catalog Orders. We drop-ship 2355 best-salling
specinity products. Lowas! balow wholssale prices, Immeds
ale delivery. Spectacular home business cpportunity. Fres
Book. SMC, 5407 Dw Soto SAvenua, Dept. 20-15, Chatsworth,
CA 913114891,

&200 daily with FVC Fumiture! Easy, fun homebased
maoneymaking. Free report: PYC, 7T1PM, Baitle Ground,
Washington 38604-07T1

BECOME A REAL ESTATE APPRAISER. $100.000 plus
patential. Home study. Earn prolessional cedificatian. Frie
lieralure, BO(-223-4642 Dept. RC127.

ALMODST UNBELIEVABLE| TILE RESTORATION BREAK-
THROUGH. Earn More Than You Meed. Mo Competition.
8% Profit. FREE Color Brochure, Details 305-481-2609

BE A PROFESSIONAL Learn how 10 sat B prolessional
position in the least amount of time. FREE miormation:
Professional, Box 620180, San Dwego, CA 82162

FREE! HOW TO GET RICH IN MAIL ODRDER Details -
Success-3, 5523 Dolores, Baltimore, MD 21227

$555°5 ENGRAVING TROPHIES - S3GMS. Excallent home
business. Mo skill required. Very Profitable. Free morma-
tion. TROPHIES. Box 24215-P, Tempe, AT 85285

FREE Intormation, Keep All The PROFITS! Operale Youwr
(wn Home Based Publshing Business Sunnyside
Distributer, Dept. 6 Box 4221, Jetemsanvile, IM 47130

MAKE A FORTUNE with classified ads, information $4.85
J Theissen, Box J38. Fi. Belvoir, WA Z2060

UNSURE? 1,236 opparlunities imastigated. Froe details.
HBA Associates, Box T50245. Mamphis, TN 331750246

OUR Books Mean Success. 52, calalog. Steward. G468
Broadway, Frespart, MI 45325

HWIGH Profits With Custom T-Shirts And Caps. Transfer
machines, supplies. Press, P.O, Box 22809 (GG). Tampa. FL
33623

BROADCASTING Cargars! Learn How. Freq Dotpils! ARP,
PO, Biox 5501, Wichita, KS 672770501

ADVERTISE Froa in 507 Magazinas, §5.00. Directory, Bou
11M, Atlanda, Geongia 20301

GET Paid for madling letters! Write: PAASE - TS1, 161
Lincodnway, Morth Aurgra, IL B0542

MAILOADER Books. 1,000% Profit Repor. Sedecico, Box
1140, Clearwater, FL 34817

TOOrs: PROFTT from §1.00 piece of gold fifled wire, These
crafted gifts made me §1,000°5. Frea information. Wholesale
sample with EXPERT instructions, 5,00, {Refundabia). Darr
Enterprises. Boe 97M, Whitasboro DK T45TT.

MCOME DISCOVERY! Famous Phd sciantisl reveals
high-imcome discoveries anyone Gan uss to achieve woalth,
Froir Facis, Romarg, 116 © LeBlanc, Mow tberia, LA TOSE0

MAKE BIG MONEY REPAIRING WINDSHIELDS AND plate
gless! Up 1o $75,000 yeasty! Call TOLL-FREE USA & Canada
1-B00-321-2587 lor valuable demaonsisation video and FREE
report. Glas-Weld Systems. Box 5755 DX3, Bend, OR B7T08

HOME Asserminly! Guaranteed Eesy Money| Free Dedails!
Homeworker, Box 520, Danvike, NH (3818

$100,000 OPPORTUNITY Guarantesd! Send business
SASE: Quetzal Go., Dept. PM). Box 537, Walla Walla, WA
B9G22

WANT to learn aute body repair? Mew book guides you
easily from start 1o fiesh. Free sdormation. Happy Valley
Pubkshing Co., 1585 Kaymar Ct., Cleveland, TH 37311

PROFITABLE Homa Businesses Catalog. FREE, Informa-
tve. Haven, P10, P.O. Box 29455, Parma, Ohio 44129

START & SUPER PROFITABLE BUSINESS from scratch
Free Subscription to Opporiunity Magazine tells how. 'Write
Cpportunity, Dept. T86, P.O. Box 420277, Palm Coast, FL
21420277,

7 MOST Profriable Home Busingsses. Hundreds of Suc-
cessiul Beginmers are Prosparing. Freae Information. K
Hatlenbck, 2333 Catskill View Acnis. Saugerties, MY, 12477

£500.00 dally, at home, learn how, send $1.00 + slamped
emwvalopalo: MW, Marketing, Bow 334_ Delaware, Ohio 4315

FAEE Sample! Miracle Pofahing Chath, 5825 profil plan
RAS, 1512-PM Washingion, St Louls, MO 83103, [314) 241-
B464

BECOME WEALTHY, Proven Successful Businesses.
GUARANTEED! Free Information. Summit Publications,
3624 Citadal Drive North, Suite 231, Codorade Springs,
Caoloraso BOS0S

FREE Information, Start profitable home business, Hewit
Publishing, 167 Wast 5t. Suite P20, Middle Island, MUY,
11953

COMPIDENTIAL Remaiing, Receing, Forvarding Waorkd-
wida, Free Detadls. Agents Wanled. United Rematlers, Box
1215PM, Brodaerick, CA B5E05.

READ Books for pay! 3100 a (ihe. Write: PASE-JZ9, 161
Lincolnway, Morih Aurora, IL 80542

EARN up to 533994 por weak assembiing producis al
home! Amazing recorded message reveals delaiis! Call
foday! 1-{415)505-1285

SUCCESS WITHOUT CAPITAL! Proven business plan
gets rasults! FREE DETMLS! Jones, Box 417-A, Tyringham,
M 01264

54,000 WEEKLY helping United States government. No
expersence. DETAILS 1-813-620-5473.

510,000+ month. Your own business Toner Recharge.
Full preview: $£1.00. P31, Box 7503, Akxandria, VA 22307

START YOUR FIRST BUSINESS| FREE details. T.
Clomans, £318 132nd SE #1071, Bothel, WA 86012

CURBMATE - CONCRETE PROFITS. Maching produces
peautiful continuous landscape edging. Proven mdomy mik-
er! Entreprensurial opponunity. §5.495. 801-273-3938

FREE OPPORTUNITY GUIDE Collection of Easy Home
Businpss MAME $300 DAY. Success. Box 1633, Grand
Aapids, MI 48501

FREE Business Opportunity Directory for LSASE. BOD,
Swsite 18-ZT0C, 12418 MNarth 28th Drive, Phognix, Arizona
B5029,

FINANCIAL INDEPENDENCE! All aspects of stadtingoper-
ating profitable businesses. FREE DETAILS! CS Publishing.
Depd. A3, P.O. Bax £20, Qoltewah, TN 37353

DAUG RAID SEIZURES! Buy it cheap. Gars, houses,
boats, computers, furnifure. Wirle: Seizures. Box 4303-AP,
‘Waest Covina, CA B1791.

£38,000 Yearty Making Booklels. 25-siep Method Shaws
How. Free Detalls. Chashire, P.O. Box 544, Fox Lake, |lknois
BOCR0-0544

HELF GOVERNMENT LOCATE OWNERES OF UN-
CLAIMED MONEY. Earn thousands in commission checks!
Details. Williams, 117 W. Harrison, Drawer S40W307,
Chicago, IL 60605

MAILORDER OPPORTUNITY: Siar your own profitable
business at home. Proven results. Fres informaton. Michasl
Enterprisas, 2301-10 Foxhill Drive, Miamisburg, Ohio 45342

REVOLUTIONARY Mew 3-0 Camaras noeds Distributors
£5,000+ Manthly - Mo Compatition Details and Picture S5.00.
Graver, TBOS Hardy Drive, Austing, Texas TATST

MEW PRODUCTS - SalesTestribulonships Lighted House
Mumbers call 1-813-585-2562.

BE YOUR O'WH BOSE Guida 1o sucosss. free information
R.C. Printors, P.0O. Box 398, Cle Elum, WA 98572

“$124,000 MY FIRST YEAR." Maliordering Booklets From
Homa!! Write: Young, BO0E, New Yok, NY 10288

EARN MOMEY within 14 dayal Stan emmediately. Excel-
lent spare-time mcome. Omega, Box 4309-4, Wes! Coving,
CA BT,

HEW! Sall Information by Mail! Gomplete Guide! Free
Information! Send SASE. Pine Publishing 14875 Holmes Rd.
Suite 2, Gregory. Mich. 48137

AMATING PROFTTE helping others obtain government
redunda. Work a1 horns, Experience unhedessary. Lileraturs
free. BTM Publicatsns, 6804-E Hwy 6 #2100 Houston, TX
Troaa

GREAT discovery brings in hundreds weakly, Send 52 00
Huber, B10 W. 1Tth 58, Vancouver, WA S8EB60-24568

$97.500 yearly “hidden” in your computer? Yes! (Fria)
repan. Simpson, TT1PM, Battle Grownd, Washinghon S8B04-
o

E100,000 A YEAR. With nnowative Small Business Sys-
tam! This can easdy be your tickat to success n the 1890°s.
No franchise fee's. Money back guaraniee. Timely. Send
2200 + SASE for details: Service Industry Networks, 1128
Pigasant Valley Road. Suite 207, Cleveland. Ohio 44134

101 EASY BUSINESSES Y¥OU CAN START HOW! Even if
you're just about flat broke. Send SASE for free detalls
#102. Somersel House, 220 Somersed, Borger, TX 79007,

EARM, Prestige, Profit Simple, increase your income.
$1.00 SASE. Mysrs Publeshing, 1588 Dwight Ave., Camarilio,
CA 93010

£1,000's from repossessed governmenl homes Delaiks
Hemes. Box 384, Doctor's inkat, FL 32030

HOMEWORKERS ASSEMBLERS URGENTLY NEEDED.
Free Details. Wibe: Galliver, 2727 Dedinga, Stathon K2, San
Diego, GA 32109,

EARN EXTRA MOMEY EVERY Weekend & Have Fun
Dwding 1. $11.85 + E2.00 5+H. Grasso Pubiishing, 6 Emgire
Drive. Pleasantvilla, NJ 08232 To Ondar 1-800-342-2433,

BALLOON Stutfig. Exciting machina stulls toys, galis,
fhowers masde baloons. $479.00. 1-B00-5TE-S659.

MONEYMANING OPPORTUNTIES

$225 DAILY “CHROME PLATING™ Autn Parts, Maborcy-
cles, Inexpensive, Easy. (Fres) information: Chrome, Box
2285-A. Waldord, Manpland 20604

GET PAID for reading books. For free information write
Calea Publishing (Dept. C-14), 500 South Broad Sirest,
Maridan, CT 06450

YOUR FORTUME BY MAL! Easy. Simple. Fast Mow! Fres
Report. Spake. Box 528-PM, Cliftaide, NC 28024,

ADVERTISE FREE in 21,300 PublkcationsBroadcasts.
$5.95: Dereclory. Box 1410TDA, Jackson, MS 38238

WM THE LOTTERY! Learn how to pick night numbars!
Send tor free reporl. Pemina, Box 1721, Auburn, NY 13021

DISCOVERED. ... SUPER CHEAP 4xd's ATV's, ski-ton's,
e, B0s - B0's. Siored coast lo coast! Keep-ASTOUND
FRIENDS| Sed-HUGE PROFITS! FREE DETANLS. Venture
Research, G.Box 118, Depl. M5, Coldbrook, Mova Scotia,
BOF 1K0

MAKE Rubber Stamps. Heghly Profitable. Fres dedmils.
Stamper, P.O. Box 22809 (GG), Tampa, FL 33622

IDEAS make mansy wilh your idess Report includas lips
an how lo pratect and where o sell creative ideas. §3 50 MO-
B4YL Crist Gifs, Bax MN11685, Mecedah, Wi 54648

EARMN $500 a day at home easily, §1 + sell sddressed
stamped envelope. Phillp Cusson, 267 Cartier S,
Manchestar, N.H. 03102,

MAKE §750 NEXT WEEKEND 35 5&8A Books. 433 East
Ridgeway. Jackson, M5 38206

BUMPERSTICKER Prnier. Chaag, simple porable Free
dedalla. Bumper, P.O. Box 22781 (GG), Tampa, FL 33622

THE ULTIMATE OPPORTUNITY. Honesl, Simple, Prosper-
ous, Home Business Mo Product 1o Buy or Sell Ever!
Intormatisn Package $3.00 Refundable. David Curington,
105 E. Main, Amelia, Oho 45102

MAKE GOOD MONEY! Thes system is 50 good, wa even
ug ith Fred ivlo. Stonebridpe Publshing, Dept, 1000, 440
Shelburne, Cargl Stredm, |L B0188

EARN up 1o 526000 weekly making jewalry in your spare
tirrve, Winile: Mew Mexico Cusiom Designs. P.O. Box 265-P,
Corralies, N 87048,

MAKE MOMEY WITH MICROCOMPUTERS-1D0 WAYS.
$500, Large sefl-addressed stamped  envelops.
MicroMeoney, 2727 Canterbury, Springfield, OR ST477

POWERFUL INFORMATION FAST AMD SIMPLE! How to
star youf very own Mall Order Business. Free Infarmaison.
Wribe Mow, Fusasll Marketing, 607 Zumwall Avenue,
Grandview, MO B4030-1770

HOW TO siart profilable businesses a1 home, Free details.
Sunset Publicabons, 3838 W. Eva, Phoenix, Asizona BS051.

MONEY Making IDEAS that earm $5000 weekly. For more
imformation. §1 and SASE. HICKS, E26 Morrison, Chapal HIlL,
N.C. 27514

MAKE THOUSAMDS by Buying, Jewelry, Cars, Boats
Homes alc. ... At Government Saized Properly Auctions
Gt Your Mahonal Direclory of Government Agencies. Makl
$19.95 to: Swwrise Books, P.O. Box 31627, El Paso, Texas
e

BiG Prodits from simple idess Fush $1 SASE: Sutceds,
25 Avondale, Alnambra. CA 31803

BIG PROFAITS collecting colna! Learn |Pwestment and
grading tips, where 1o buy, sefl. $3.00. Swdio Collection,
P390, 830 La Mirada, Laguna Beach, CA 82651

MAKE MOMNEY IN SPARE TIME. Earn generous commis-
sions as A subscription representative for leadeng magazines.
Faat fresie dertails. Sbnd this ad with your name and address to:

POPULAR Dept. AB-5, 250 W, 5th 51.. New
Yok, NY 10019
MARLORDER OPPORTUNITIES

MELLIONARRE Mailorder Expert Reveals Money-Making
Spcrets. Free, sxciting hour cassatie: Mel Powers, Mo
Hollywood, California S1609.

PREPARING SUCCESSFUL MAIL ORADER Catalogs.
Booklet §9.95. LYTEC, Box 280, Sanibel, Fla, 33557

$50,000 yearly Sedling Information By Calalog. Catalog
£200. Success, Box 481, Lowise, TK 77455
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MINOXIDIL. Grows Hair 4 months. Box 1213:C, Makadi
1299, Prilippinas.

OF INTEREST TO ALL

FUTURE AGE RELIGION: beliets and practices of Colo-
nigts wing 19 Stars! Write: FAR Mechanica, Box 267,
Goldendale, Wi 58620

TAX LAWS IR5S hates revealed. Tax book shows wage
sarners how o legally file for 100P: refund. $31.50. 1137 M.
"M, Suite A-102. Lompoc, CA 83436

FREE PRIVACY CATALOG. Cash mcome apponunities.
Hiding assets. Secred loans. Mew sdentity. Eden, Box 8410
PC. Founisin Valley, CA 82728

FREE Pramafional Albums, Concert Teckats, Slareos, eic.
Informataon: Barry Pudicabions, 477 82nd Streed, Brookiyn,
NY 11209

PHOTOS EMLARGED! 11 « 17 §15 LASER PHOTD FUN,
Rt 1, Bx 218A5, Sherdan, Ark. 72150

“SIMPLE, COST SAVING TECHNIOUES TO GREATLY
INCREASE YOUR HOME VALUE AND BEAUTYI $4.00.
Bauer-PM, 8 Mela, Ranche Palos Verdes, Cal. 30274

HOME SURVIVAL SYSTEMS
FRESH VEGETABLES: Verlical Garden mounis on any
fence or wall. Grows food without seil in half the ime. Plans
£24,95. Satisfaction Guaraniead. ALE Sales, 1690 Rhode
Island Circha, Costa Mesa. CA 92626

LHA Tracer, Some Kits for $59.00. Complete kil sand
£15,00 cash. Discount Tracer Kit, Box 2633, Viero Baach, Fla.
32961

BULK MEDICAL SUPPLIES and DEET. SASE. Fegler
Madical Supply, Box 53, Bulfalo, NY 14222

OF INTEREST TO MEN

LEATHER 'Wallels Men's Siunningly Handsoma Black
Limited Supply Over $30.00 value for §12 00. Send 1o: PM1
Executive Subles Inc., 12209 Clarkswille Pike, Clasksvile, MD
21029,

GOVERMMENT SUAPLUS FROM 31 Uncla Sam has !
bilion % in surplus goods 1o sell or give away. Purchasa
directly from govt thea LS mall. Boats, cams. planes,
alectronics, outdoor supplies, ete. For Buyer's Guide call 1-
BOO-333-4100 ext. 541,

BORROW $500-540,0001 “COvernight.” On Signature. Keep
mdefinitely! Action, Box 5489-A, Diamond Bar, CA 91765

CASH GRAMTS AVAILABLE from foundations! Mewver
Aepay! 401 sources'application  matnuchions—53.00.
Fundsearch, Box 19107-A0, Washinglon, DC 20036,

BORROW $50.000 “evarmight.” Ay purpose. Keep imdali-
nitely! Free Report! Success, Box 1573-A0, Indianapolis. N
45219

EASY Money, Loans, Grants, Credit Cands. Gowernment
Mongy, 1-B00-826-8002. Calilornia 1-805-564-4180

EAZY LOANS $500-550,000 Fast Approval, Unampioyed,
bad credit welcome Details: [T199634-04590. (24 howrs)

BORROW $100 - 100,000/ Fasl| Confidential® Glandade,
Box 280279, Plano, TX 75026 (214) 596-1615

BORROW §50,000 "Fast”. Any Purpose. Guaranieed.
Capial, Box 551353-PM, Charlotte. NC 28256

FEDERAL Loans For Small Business Now Avail. (8001727-
0752 for details

BORROW S50,000F Ge1 Visa-Mastercard with no credit
check! Falcon, Box 408-02, Long Beach, CA 90801,

LOANS BY MAIL 3500 - $100.000. Any Purpose! Free
Application: Custzsl Co ., Dapl FML, Box 537, Wafa Walla,
WA 9e3E2

GOLD CREMNT CARD GUARANTEED APPROVAL. MO
BANK DEFOSIT NECESSARY. CATALDG BHOPPING. USA
GOLD CARD 1-T16-2T2-0418

ORAGAMNIZE your bill paying quickly, sasily and accurabely.
Imstructions and charis 3300, William Armsirong, 4497
Boyen, Memphis. TH 38117

GET ANY LDAM faster! Frea information. WS, 24
Canterpury, Rockville Cantre, WY 11570,

AMORTILIZATION SCHEDULES morigages and parsonal
loans SASE to: KAS, P.O. Boa 281, Clower, 5C 20710

SCHOLARSHIPS available! Sources guarantised, Wibe:
Hellside Enterprses, 5306 Ralllesnake, Missoula, MT 58802

CREDIT REPAIR. Lalest Ressarch. $295 Eric
Pemnington  WWFAC 272 Western Kenlucky University,
Baowling Grean, Kentwcky 42101

UNSECURED Personal Loans Ower 550,000Bussness
Loans Orwar 5100.000.00 (301} 368-8278

SUPERSAVINGS ... ... .. Unsgue, copyrighied report
spacializing i MO EFFOAT, cost-cutting ideas. Minetesn
drvarsa  lopics  SAVE THOUSAMDS! 5595 Creative
Concepts. Box 2707, Kingston, N.Y. 12401.

MOMEY 10 redecorate your homa o apartment building?
Exciting, unknown i hoan program-NO EQUITY
RECUIRED. £2.00. Baver-PA, B Mota, Rencho Palos Verdes,
Cal. 20274,

UNSECURED LOANS - BUSINESS LOANS & MORE. ANY
AMOUNT OR PURPOSE. ALL CREINT COMSIDERED.
MONEYENPRESS. {714) 474-2102

CASH HOT LINE. 5500-550,000. Aelused Elsewhers 7 Poor
cradit? 58% Elgible! Fast approval. Call mmmadiately! (113)
GE5-2655,

BORROW 5500 - $40,000! “On Signature!” 97% Elsgible!
Frae Application: National. Box 7627, Long Beach, CA 90807

HUGE SAVINGS Elimmate Dwaler Markups, Fres Trial
Bateries Whobesale. Terrms Arranged. Call Toll Fros 1:-800-
3231212, O Wride: Lispds-PMC, Fockiond, IL 81110

MONEY Avnilaie Free Detads SCOC, Box TEIZM, San
Josa, GAL 85150, (400)258-1735

BORADW $80,000 “Cvarnight,” Any Purpose! Keep indeli-
ritinly! Froe datail! Write: Martin, Box 1503-M, Salely Harber,
FL 34895

COLLEGE DEGREES, High Sehool Diplemas Authenic
loaking novelty. Free Catalog, Depl PM-116, Nasional
Certiticate, 210 Sth Avanue, New York, 10010, (T18) T68-6803
(24 Hours)

HERBS - Yohimbing, Pau D'Arco and Others. Calalog
5100 [refundable). Suede Herbs Box 368M, Hunlingtion
Station, New York 11746

FREE HEARMNG AID CATALOG- Save '3 by mail! Write:
"Moneyiavers”, BS30PM-3 Langdon, Sepubveda, Califormia
91343,

FREE Hearing Asd Catalog. All Mogels. Huge savings! Mo
salesman will call. Rhodes, Dept 31, Brookport, 1L 62910, 1-
BD0-2E8-3100.

TOBALCO

MPES. Tobacco, Cigars, Accassones. Ower 50,000 pipes in
stock. Free 32 page color catalog. Call Carey's Smokeshop
Toll Frée 1-800-038RIAR.

SOENCE & CHEMISTRY

DRAUG RAID SEIIURES! Buy dint cheap. Cars, houses.
boals, computers, furniture. Write: Seizures, Box 4308-A.
Wesl Covina, CA 81781,

HARCOTICS SEIZURES . .. Autos .. Boats ., Comput-
rs .. Stereas . thousands more! BUY DIRECT FROM
GOVERAMNMENT! "Mationwide Directory'—53.00. Degposal,
Bax 18107-AD, Washnglon, DC 200356,

GOVERWMENT SERZEDSURPLUS WVEWICLES From
$100.00 Amazing, Aecorded Message 24 Hour Holline! B19-
4952429, §19-491-1401 Extension 502

GOVERMMENT Seizures! Dirt Cheap Bargains Galoref
Audos . Vans . Boals . Houses . .. Computers! Thouw-
sands Of Hems! Wrile: Bargains, Bax 1305-MP, Sealord, NY
11783. Or Call 717-288-8674 Ext 102.

LOANS BY MAIL

BORROW BY MAIL. Get $500-575.000 Ouickly. Nearly
Everyorne Qualifies! Send lor Free Application. MJP Indusiry.
Box 531, Bronx, NY 10461-0531

BORROW ANY AMOUNT! Got VisaMasterCard! natant
reply. Sunrise, Box 42X, Bethpage. NY 117140042 / {316)
340-1640

FREE MONEY! 300,000,000 Giveawsy. Grants. Mever
Repay. Details $1.00. (Aefundable). Jakia, Box J068-PM30
Seminghe, Florida 34642

BORROW $500-5100,000 8% eligibke. Free application
Ghotsal, 2441 Herfshire Rd., Greensboro, NG 27406

BORROW 5500 - 540000 on Segnatura! B7% Eligible’
Any Purpess! Free Application: United, Box TEZTM, Long
Beach, CA 50807

DEAL DMRECTLY: Cuick Signature Loans, Credil Chnds
Issued Mationwide! Dominion, Box 35622-FM. Rchmond,
WA 23835

MOMEY Problems? Free Book describes Loans. Cash,
Geweernmment Grants. other banefiis. available to individuals
Wribi: Associates-AX, Box 9008, Bakdwin, New York 11510«
9008

REMAILING SERVICE

FREE! REMAILERS LIST. AGENTS NEEDED. PS, Box
20656, San Antonio, TX TE2X

SECURITY, Caonfidentialby, Dgtails Consumear
‘Warehouse, B3] Pacific #508, Stockion, CA 95207

POSTMARKED HAWAN, Send us your sef-addrossed,
stampad. atiers [sealad and resdy 1o 9o} We will remail frgm
Hawail, CONPIDENTIAL. 32 00 por letter, packages 55 00 per
pound. ALOHA GOLDMEMES, 843 Walnes F-2#855, Lahaina.
Hawail 96761

“EXPERIMENTER" LABORATORY CHEMICALS -
GLASSWARE, Catsloguwe $2.00 Established 1953
HAGENOW  LABORATORIES, 1302  Washmgion,
MANITOWOC, WISCONSIN 54220

ASTRONOMY
JIGSAW puzzie of Milky Way. 1,000 pheces. $12.95 + 53.00

shipping. Dean Publicaticns, Box 83-189%, Richardson,
Texas TS0E3- 1891 (214) 2310328,

REMAILING SERVICE confidential send two dollars 1o
LM.A. Aemailing, P.Q. Box 1623, Greer, South Carolina
ZHE5- 12T

MISCELLANEOUS

BLANK PHOTD ID CARDS {laminaied). 5 for 510005 e
Birth Cerlificaies. Make on any typewriter-everylhig fur-
nished. Good everywhare Moneyback Guarantee Carding]
Publishing, 2071-B28 Emerson. Jacksonwille, FL 32207
Aush C.0.0. {Call 24 Hrs} 1-904-396-1744,

VACUUM CLEAMERS “Discount Prices™ New Rainbow
252396, Kirby, Filter Queen, Tr-Slar, Panasonic, Dedails:
ABRC Vacuum Wareshouse, 6720 Bumet-PM, Austin, Texas
TATST, (512p455-T543

WANTED MISCELLANEOLUS

FORMULAS, PLANS, ETC,

“PROFITABLE Chemical  Fosmules™!
Research-PM3, Box 21332, Davie, FI, 33229

(Free  |Lists)

LOAN PAYMENT SCHEDULES - Follow your manihly
paymenl with a schedula showing whal goes to
and interest. VERWFY your ban¥'s records. Send 5500 plus
Ioan balance, intesest rate and monthly paymant fexcluding
taxes and insurance) to: LPS, PO, Box 370, Hawthorme, MJ
OTs0T

TRAVEL AND RESORTS

AIRLINE PASSEMGER RIGHTS-KNOW YOURS! Cwver-
booking, Lost Bagpage. Cancellations, Etc. For 32 Page

Brochure Send £7.00. L Beaver, PO, Box S20070F5,
BUYING Tungsen Carbide, Precious Matals BOD-321-8214 | Houston, TX 77018
Ohig 2718-531-835) Collect,
AUTOMOBILE Lierature 'Wanbed: 1900-1875. | buy auto- SPECLAL SERVICES
mphile sales brochures, manuals, abc. Waller Miller, 710
Brooklawn, Syracusa, MY 13211, 3154328282 INFORMATION On  anyihing. Ferguson  Research

UNIOLE TEMS WANTED

Spacialists, 60-15 Woodside, Woodssde, Mew York 11377,

HAVE A UNIQUE PRODUCT? Adverise in our Oclober
1930, Attractve “UMIQUE ITEMS" Catalogue. Call 1-8713-
BES-4235 for brochure or PO, Box 84, Lango, Florida 34649

FANANGOAL

VISA! MASTERCARD! Despite Past Credit Exparience’
“Magority of Applicants Approved|” Apply Toll-Free: 1-600-
BA8-8851, Extansion 18 Issuer Miew Era Bank, Somerset, M

140  POPULAR MECHANICS » WMARCH 1990

DEBTS? BILLS? BAD CREDIT? Mo problem! We'll help
nisw. Applications accapted to $50.000. Not a loan company.
Fres application call {205) 9751400 or write: TCAC, depl
P, 400 Century Park South #117, Birmingham, Alabama
BRI

BEST HERE CATALCOG ANYWHERE! Free Samples! Sand
§1. Penn Herb, BISP Morth Second, Philadelphia 19123,

HEALTH, VITAMINS

STAY HEALTHY, prevent dingss. Salf testing kris, wnlby
51,185.00 brochure {301 926-2832

(Continued on next page)




224 West 57th Street, New York, N.Y. 10019  Order
Classified Advertising Dept. (212) 649-3167 Fom

DEADLINE FOR ADS: Copy and payment must be in by the Sth day of the 2nd preceding month for the issue in
which the ad is to appear. See Head of Classified Section Only $86.50 for 10 word minimum
HOW TO COUNT WORDS: Mama and address must be included in counting the numiber of words In your ad. Each ini- .
tial o number used counts as 1 word: J.J, Smith, 224 West 571h Street, New York, New York 10019: 8 WORDS. $8.65 each additional word
Zip codes are not counted. Phone #: 2 WORDS, Symbols used as keys are charged for. City of stale counl a3 1 word BOLD FACE CAPS add
each: New Brunswick, Mew Jersey: 2 WORDS, Abbreviations such as C.O.D., FOB, APM, USA, PO, 5x7, $1 per word
16mm are counted as 1 word (P.O. Box 382 counted as 3 words) Webster's intemational Unabridged Dicionary
will be used as our authority lor spelling. compound words, hyphenations, abbreviations, efc. Please make checks pay- {Firsi Word: Mo Charge For Bold Face)
able 1o POPULAR MECHANICS.
Remittance of § — i encosed Decover ____ jnserbionis) inthe —_ msue(s) _ Classificaton
i L | | | | |
Mo Charge for CAPS | 2 [ 3 [ 4 s s )
i,_ : | | | | ]
8 ] | vo-s8s.50 [ 11488145 | 12410080 | 13811248 | tagiziin
! e | J | |
15-5128.75 | 18-5138.40 i 17-5147.05 | 1851850 | 1eg18428 | 2o-$173.00 | 21-4181.65
| o | J | |
22-5100.30 | 23519885 | 24520780 | =-s21828 [ 26-3224.50 | 27523350 | 2z-524220
' J | | | |
25-5250.85 | 30325850 | 31-5268.15 | 3z-s770.80 [ 33-5285.45 | 34-5294.10 | 35-$30275
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T3 GUIDE TO INSULATION

“A Homeowner's Guide To Insulation And Energy Sav-
ings'’, 32-page color booklet gives instructions on
where and how to insulate in an existing home, in a re-
modeling project, and in a new home construction
Also explains government insulation recommenda-
tions. From Owens-Coming Fiberglas Corp. Free

714 AMAZING ULTRA-LIGHTWEIGHT OUTBOARDS
Unigue outboards weigh 52% less than every othar
outboard in similar HP sizes. The new line of Cruise'n
Carry small HP outboards are the lightest motors avail-
able today and are priced up to hundreds of dollars
less. Frae brochure

75 0UTDOOR POWER

Homelite™ offers its 56-page catalag, Everything You
Meed To Get The Job Done Right. Over 100 outdoor
power products, from walk and riding mowers to
blowers, line trimmers, tillers, chain saws, pumps,
generators, pressure washers, space heaters and
snow throwers. Free

T16 LADDER AND CANOE CARRIER

TUFF GEAR USA " introduces the patent approved
Longloader ™ -ladder and canoe carrier for pickups

The Longloader is easy to mount and remove with no
drilling or bolts, and can be stored behind the seal in
the optional Cabloader ~ carrier bag. Brochure shows
fall ling, Free

717 TREAT YOUR DECK

Two brochures from Wolman® Deck Care Products,
“Treat your deck to a longer life' and ““Treat your deck
fo the rich warmih of natural wood" " —show how fo re-
store and profect pressure-treated and natural wood
fram the harmiul effect of water. Free

7161930 SPORTBOATS

New for 1990 from Chris*Craft Boats are the all new
Concept 90 Sporthoats, Full color catalog features 14
ofthe Sport and Fishing boats in the 31 model line. Cat-
dlog includes details and specs. Free

719 CLASSIC CAR PLANS

Kidmans offers seven different detailed plans for 2/5-2/
3 scale collector cars for children and adults. All de-
signed to be easily built from inexpense recycled pars.
Optional 12V recharageable power. Greal shop pro-
ject. Brochure $1.00

720 COMPLETE FISHING BOAT PACKAGES

Fisher Maring’s complete factory-rigged top quality
aluminum fishing boat systems include: Mercury or
Mariner outboard, full accessories, bottom line loca-
tor, MotorGuide electric. and drive-on trailor. Gatalog
and nearest dealer. Free

721 QUICK CHARGING

Charge your rechargeable batteries twice as fast with
the Eveready Quick Charging Rechargeable battery
system. Rechargeable batteries are a convenient and
economical way to power any device. Pamphiet ex-
plains how rachargeables will work for vou, and in-
cludes a §1.00 couwpon on a rechargeable battery
purchase, Free

722 AN AUDIO GUIDE TO YOUR CAR'S
PERFORMANCE

SOUND ADVICE Is an audio cassette tape containing
20 of the most comman NOISEs your car can maka. Lis-
ten to this tape and identify the noise your car is making
50 you can fix it yourself, or aid your mechanic in fixing
it. From POPULAR MECHANICS. §7.95

723 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes de-
tails on beautifying and protecting new wood, plus res-
toration technigues for old wood. Many wood projects
are putiined step-by-step, with over 50 photographs
plus color charts from Minwax Co, Freg

T24 POPULAR MECHANICS “'PLANS AND IDEAS
CATALOG"™

Hundreds of ideas for the do-it-yourselfer. Plans for
storage and mini-buildings, furniture, toys, hover-
craft, outdoor furniture, just about everything. $2.00

725 COLD FACTS ABOUT WINTER STARTS

Winter Start® is a new cold weather ol conditioner de-
signed for easy engine starting and improved lubrica-
tion in cold weather. Booklet gives details and
laboratory test results. Free

726 THE PROTECTION YOU NEED

Protect your home with AT&T"s Security System 8000,
custom designed for the right level of wireless protec-
tion for your family and property. The self-monitored
system offers a variety of protection services, and is
professionally installed. Free brochure

T27 LIFETIME FINISH

Liguid Glass Enterprises, Inc. proudly announces 3
new products—Liguid Glass Pre-Cleaner, Connois-
seur's Choice Cleaner with Mink 0il, and Wash Con-
centrate—to complete its line of high tech appearance
chemicals for automotive, marine, aircraft, and house-
hold uses. 8-page color brochure, sample pack kit,
and ordering infarmation. §1.00
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THIS AD IS PERFECTLY STRAIGH L

The problem s, it's not level.

At Stanley,” we believe level
accuracy is something you should never
have to worry about. Something you
should. in fact, take for granted. Whichis
precisely why we developed ournew
Professional ™ top read levels.

Computer calibration and supenor
design assure the most accurate
readings possible. The vials and covers
have been enlarged tor taster, casier
reading. And our top read window is the
largest in the industry.

In addition, every Stanley topread
level has been reinforced with more
aluminum, so they 're notonly heavier
but more durable as well.

Today, Stanley offers many ditferent
kinds of levels, With different kinds
of features. For different kinds of people.
All with the durability, accuracy, read-
ahility and quality you've come to expect
from any product bearing the Stanley
name. The name that's been building

high quality levels for over 130 years.

S0 if you're looking for the most
durable, most accurate level you
can find, just look for the levels with
the Stanley name.

And head straight for them.

ks

helps you dothings right.

£ 1940 Starley Toeds, Dirviuaen of The S1aidiy W

e



