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Punch To The

Air Force’s Attack
Strategy

Ben--- |

With the B-2, the B-1B
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comes standard on all Ranger
and Bronco II 4x4s, and is
available as an option on all
Broncos.

This year, Ford is introduc-
ing a more powerful V-6
engine that will be available
on Ranger:+

6/60 POWERTRAIN
WARRANTY.

All Ford light trucks come
with it. And it covers you and
future owners with no transfer
fee, on major powertrain com-
ponents for 6 yrs./60,000 miles.
Ask vour Ford Dealer for a
copy of this limited warranty.

BEST-BUILT
AMERICAN TRUCKS.
The best-built American
trucks are built by Ford. This

1s based on an average of
consumer-reported problems
in a series of surveys of '81-'89
models designed and built
in North America. At Ford,
“Quality is Job 17

These are just some of the
reasons why year after year
the truck to beat is Ford.

And why the toughest com-

petition we have is ourselves.

*Based on latest available 1989 model year
manufacturers’ reported retail delivenes
by division. **Based on calendar year
mitnufacturers reported retail deliveries
through 1988, +Based on 1988 New Car
and Truck Buyer Study. T5ee your
dealer for availability

L
FORD TRUCKS

BUILT FORD TOUGH
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When you make the best-

selling trucks in Americaf
you're everybody's
competition.
Including your own.
That’s why at Ford we

work hard at staying on top.
And why we're constantly
improving.

And the result is, not only
have we made the best-

seI]ing‘picku for the past 12

years®™ and the best-selling

compact truck for the past
two™* we have more repeat
buyers than any full line of
light trucks:

-

For lots of very good
reasons.

Ford trucks beat all othe
in 43 areas, like the longes
deepest cargo box, the big-
gest standard engine, the
most available maximum
payload and the most stan-
dard torque among half-tor
pickups.

And Ford makes the onl
trucks that let you shift int
four-wheel drive at the tou
of a button. A feature that
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.5 Inverted Foldout slip-sheet

1. Open the foldout page

2. insert this sheet with

| 1. Front side touching the free page - Fromang
2. Arrow pointing to the fold N R
. roag S !
3. Slice the folded edge o
= —-:“_“:n,_:_“‘---ﬂ% —_—
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| 4. Close the page and slip-sheat
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Take this simple IQ test:

For the same price, would you buy an ordinary camera
which only gives you this?

-
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Or would you buy the Pentax 10Zoom 60 which gives you

s

L '1 A 1 “w 1 ."'1. 1:’

Youre a genius!

See how easy it is to raise your 1Q? enough to be fully automatic, smart enough
The Pentax om 60, with it's motorized [0 give you great pictures, and even smarter
zoom lens, gives you multiple choices. From since it costs no more than ordinary cameras.
wide angle to telephoto and everything Raise the Pentax 1QZoom 60 g
in between. Even macro for close-up details. and get the pictures you want. %

And of course the IQZoom 60 is smart =0 h'l’

lor Gold




Whatever

happened to
the working

model of this plane?

e need your help. To commemorate thu 90th
anniversary of PoruLAR MECHANICS, the
Henry Ford Museum & Greenfield Village and PM
are assembling an exhibit on the history of Ameri-
can mechanical ingenuity, as chronicled in the pages
of PoruLARr MEcHANICS, PM has played an impor-
tant role in bringing an understanding of the indus-
trial revolution to its readers. The history of our
magazine reflects deep and lasting American tradi-
tions of self-reliance, ingenuity and inquisitiveness.
We would like to bring these same qualities to this
exhibit.
We need vour help in identifving inventions,

Have you seen any of

TO PM
= READERS

PHOTOS THAT HAVE MADE FORTUMES
POPULAR
Mi LH&‘\FILS

WVMAGATINI

thie artwaork that
has appeared an
PM covers?

AUG '-ﬁ
25 CENTS

SEE CORON WHCTION

artifacts, projects, models, cover
artwork and illustrations that ap-
peared in the countless features that |
have filled the pages of PopuLar MECHANICS for the
past 87 years, We are interested in both those things
that never came to pass, and also those things which
have become part of the fabrie of everyday living.
Pleaze help us loeate these objects, inventions and
artwork so that we can create a timely and exeiting
historical exhibit.
Please send any information you think would be
helpful to PorULAR MECHANICS, 224 West 57 Street,
New York, NY 10019,

Surl

e

POPULAR |

MAGAZINE

HANICS
g MEGES,

NOTE: Thank you, but we are nof interested in back issues of Porvrar MEcHarics. We already have g o
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59 COVER STORY

The 5530 million B-2 Siealih bombey
joirn the B-52 and the B-1 ma
peretratineg fovce that wall deter
poterilial AggeETos

—PM llstration by

Artila Hejla

103 Best New Products For 1989
104 MNew Dimensions In Home Electronics
Here’s our Editors Choice of innovative products.

106 Tri
Juiced-up joysticks.

The video disc altemative to videotape.
112 Electronic Bookshelf
PCs offer a universe of information.
114 All-Points
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PM's Lmip:st Day at the 1989 Nelson Ledges race
Car Clinic

Got a car question 7 We've got the answer.

Acura Integra

Owr firsthand drive report of Honda's great experiment.
Detroit 1990: Cars For A New Decade

Motown opens the “90s with more doors and room

® Chevrolet The new Lumina APV minivan.

® Buick It's GM in 3-R—Riviera, Regal, Reatta.

® Pontlac Sporting GM's sportiest—the Trans Sport

® Oldsmobile No more look-alike styling.

® Cadiliac Changing under the sheetmetal.

® Chrysler Division Reviving the Imperial series.

® Dodge Expanding the Daytona line,

® Plymouth Announcing the Laser sport coupe.

® Eagle Offering 4-wheel drive.

® Lincoln-Mercury Styling differences abound.

# Ford Division Upping the horsepower ante,
Detroit 1990: Fine Tuning

Subtie and high-tech refinements for the “90s.

HOME/SHOP
46 0Oild House Restoration
Restoring and re-creating period furniture.
79 Home And Shop Journal

23

Check out our comparison test of sabre saws, build our
elegant Shaker end table, get a free sample kit of 3M's
wood refinishing system, and more.

The Better Home

® How to install a closet organizer

® How to install a garage door opener

& Homeowners' Clinic

® Appliance Clinic

SCIENCE/TECHNOLOGY
13 Tech Update

Mew Batmobile combines Stealth bomber with ‘68

Chevy, the latest breakthrough in 501, plus much more
45 Science

Tools for astronomy’s new generation.
54 Aviation

Owur report from the 1989 Paris Air Show
59 Irresistible Force

Is the price too high for forming new Strategic Air

Command that includes the B-2 Stealth bomber?
OUTDOORS
44 Outdoors

Debunking Hemingway's marlin theories.
76 Sha

We test the four top guns in air-rifle competition
ELECTRONICS -
52 Electronics

The cellular telephone now comes in pocket size.
DEPARTMENTS

1 Notice To Readers 6 Letters
4 Editor’s Notes 10 Time Machine
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DITOR'S NOTES

VEN ON A 25-in. TV sereen, the great black flying wing looked awe-
some as it took off on its maiden flight. I wondered what the B-2 Stealth
bomber would look like in person. Deadly, probably. That's what a
bomber that rains certain death on an enemy is supposed to look like. What a
bomber is supposed to cost is something else. Depending on who is talking, the
price of each B-2 will be anywhere from $270 million to $500 million. Not exactly
Tie Tac money. Meanwhile, those individuals responsible for our nation's de-
fense have already set a strategy whereby the B-2 would form the third side of a
triangle of aerial foree along with the B-1B and B-52, a triangle that would, we
hope, present a deterrence to any enemy well into the 21st century. Three bomb-
ers, each with different ta.pahlhtms. each with a different mission. “It's a fasci-
nating idea 1f it wnrkn says Science/Technology/Aerospace Editor Tim Cole
. — whowrote this month's cover
story (page 58). Cole has al-
ready observed missions ina
B-1B and a B-52G. He's anx-
iously awaiting his ride in a
B-2. . .. So it's a compari-
# son test of 11 different sabre
saws (Home And Shop Jour-
nal, page T9). What's the big
deal? The big deal is that
A Home and Shop Editor Ste-
| ven Willson and Associate
Home and Shop Editor Tom
Klenck spent five grueling
12-hour days in the shop us-
ing the saws, performing
tests, collecting data and
forming opinions before they
evensat down to write the artiele you see in this issue. But how else could we tell
you what works and what doesn't? No wonder not many other magazines pres-
ent this kind of article to their readers. . . . Our Detroit Editor, Jim Dunne, is
something of a legend in his own time (Editor's Notes, Oct.'87, page 4). He has
been considered the dean of Detroit automotive journalists for some time and he
practically invented the whole new-car spy photo industry. Whenever you see
spy photos of next year's or the year after's cars in PM, in other car magazines, in
USA Today or even on public television's “Motorweek” show, check the photo
eredits. Chances are, our Jim Dunne took them. Because [hmne is the master
gpy photographer in Detroit, we thought it appropriate that we change the name
of his monthly column to reflect the true nature of his business. So beginning in
this issue, Inside Detroit is now Detroit Spy Report. . . . Speaking of Detroit,
if you're in the market for a new car or if you're just like me and look forward to
the new car introductions each fall because you love cars, this is your month.
Thirteen of 1980 new cars—photos, tech information, photos of new mod-
els, technical changes, and,jmtaaimport.anthr. insight into where the new mod-
els fit into the marketplace give you the big picture as far as 1990 domestic cars
are concerned. . . . If electronics are more your bag, this month's special see-
tion should get yuur juices flowing—videogame goodies, laser , Com-
puter enhancements and more. The only trouble with a section like this is that 1

want to buy everything in it. Till next time.

Oldham

Klenck and Willson in the shop.

Josephine Caronia, administrutive sssistant
Barbara A. Nmrak asst, to the editor

Editorial Offices
224 West E-Tth St., New York, NY 10019
We cannot reapﬂnm.hle for loss of
unsolicited :lungl.l manuseripts, ar

Mechames, 0. Box TIT0, Red
your mading 'I‘hll'l'i!ml U Or renewing yoar
- Uriten] Sitates and
e, 11307 b o pear, F0 57 fir tws yeara. Coaca st ll
other comiries. t'l'lh'-nut]u'
Use thin address for jon orders & inquiries, PLAL-
MECHANICE, P.0O. TIM, Raed Ouk, 1A 61581
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GIVE YOUR (AR THE
PERFORMANCE OF A LIFETIME.

REGANE® PREMIUM " WITH 40 TIMES THE
CONCENTRATION OF ORDINARY GAS TREATMENTS.

A driving performance worthy of applause. It's what
you'll get every time you pour in Regane Premium Gas
Treatment.

With 40 times the concentration of most other gas
treatments, Regane Premium thoroughly cleans
your entire fuel system. Reduces your need for
expensive high-octane gasolines. Helps elim-
inate knocking, pinging, and dieseling up
to 2700 miles. And, keeps your car run-
ning like a fine-tuned instrument.

So before you pour in a weaker
gas treatment, or pour out a lot of
money for a tune-up, try pouring
in Regane Premium,

For the performance of
a lifetime—every
time you drive.

Another Quality Product of the
Pennzoil Products Company.
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Mustang: 25 Years And Counting

ENJOYED your
Mustang article
“Past And Present”

in the August issue (“Happy
Birthday Mustang,” page
56). The gorgeous 1964%
convertible is intriguing. But
my information says that the
GT Equipment Group and
the Interior Decor Group
were introduced in April
1965. Also, one way to distin-
guish 1964%s from 1965s is
that the former use a genera-
tor and the latter an alterna-
tor. In the photo of the
engine on page 64, it looks
like the convertible has a
generator. Could it be that
somebody added the GT
equipment and Pony interi-
or? Let me add that I just
recently drove a new '88 V8
Mustang LX convertible
with automatic transmission
and it was slower than my
A-engined '656 4-speed and
maybe about equal to my
gon's C-engined (289-2V) '66
with auto. The much more
common 225-hp A engine
would've given your 89 a real
scare in that drag race.
DONALDC, WOOD
CARPINTERIA, CA

To be an authentic GT, your
cover car would have had to
have been built after the GT
package release date, well
into the '65 model year. My
affection for Mustangs goes
back to a "68, G-cylinder
coupe [ drove in college and
currently rests with a '65
convertible that has provid-
ed many hours of enjoyment
the past six years. | enjoy
your magazine and especially
appreciated the 25th anni-
versary Mustang salute,
RICK LOWE
WOOSTER, OH

I would first like to thank you
for your wonderful magazine
and especially your great
tribute to the 25th anniversa-
ry of the Mustang. The arti-

&
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Response to August special sec-
tion proves that PM readers real-
ty know their Mustangs.

cles were very enjoyable,
however, the GT Equipment
Package didn't come out until
April 17, 1965.

I hate to be critical, but
when you love these cars as
much as [ do it is easy to get
totally carried away.

I own a fully restored 1965
K GT Fastback. My wife and
1 enjoy the car very much and
plan to go to the Grand Na-
tionals in September,

EEVIN KELLY
STAFFORD, VA

I picked up a couple of inno-
cent mistakes in your Mus-
tang section, but still loved
your birthday salute. I may
be only 16 years old, but I am
a whiz on the early Mus-
tangs. 1 own two Mustangs
myself, a 1965 hardtop with a
1968 302 4-barrel carburetor,
and the other one is a 18978
Mustang I1 with a 2.3-liter 4-
eylinder,

Your articles in this sec-
tion were terrific. Keep up
the good work.

JEFF SPORRE
EASTBETHEL, MN

I was very interested in your
articles on the 25th anniver-
sary of the Mustang. Howev-
er, I would guess the cover
caris act a'64%: convert-
ible that has had the GT op-

tions and the Interior Decor
Group options added on,
LARRY SCHWARCZ
SANTACLARA, CA

You're all right. According to
ouwr cover car's owner, this is
indeed a 1964 Mustang.
The additional 1965 items
were added after delivery by
the dealer who sold the car.

PM Printouts

FROM: Captain B 367

T0: The PM Staff

DATE: 07-13-89 23:4%:16
SURIECT: Kudos

Just wanted to offer a hearty
well done! (Bravo Zulu in
Navy parlance) to everyone
at PM who worked on the
Aug.'89 issue. Once again
you've done a swell job,

FROM: Mark 520

TO: Captain B 367

DATE: 07-19-89 01:10:48
SURIECT: Mustangs

I found the August PM to be
my all-time favorite issue.
The Mustang poster is
proudly displayed and now 1
have found it most impera-
tive that I get the "85 coupe
I've had my eye on.

Some readers like Mark 520
wuse the bulletin board feature
of PM's Hotlines to share
thoughts with other readers,
You can call the PM comput-
er any day between 6 pm and
8 am (only) EDT. The num-
ber is (212) 582-8369. Once
you're on line, you can leave
messages for specific editors
or a specific department.

New users will get an iden-
tification number and pass-
word that allow them to
access the system. Simply set
your communications soft-
ware to 8 bits, no parity and
one stop bit (8-N-1), and set
the baud at 300 or 1200.

First Rearview

I have read for years that the
invention of the rearview

mirror is credited to Ray
Harroun on his race car driv-
en in the 1911 Indianapolis
500,

Awhile back I was looking
through some old copies of
PM and I found a very inter-
esting article which predates
the 1911 date by some time.
It ranin your August 1908 is-
sue, page 492.

NEWELL KELLY
EVERETT, WA

It seems that Ray Harroun
only popularized the rearview
mirror. We've seen them list-
ed in motor equipment cata-
logs priorto 1911,

In the 1908 Porvrar Me.
cHaNICS article, another bene-
[it of these safety devices was
emphasized:

“One of the numerous ways
by which autoists succeed in
foiling the attempts of the po-
lice to catch them exceeding
the speed limit is a large re-
flector fastened to the dash-
board of the automobile, In
catching the time of a speed-
ing car, the police usually set
their trap along a strefch of
straight rood, and as the
automobile passes, one po-
liceman steps out into the
road and waves fiis arms to
signal the next officer. This
action can be seen in the re-
flector and if the autoist is
cautious he immediately
slackens speed and slowly
rolls past the other end of the
trap in triumph.” PM
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Az oy bartnnder abaut the Tennesses Wydater. He can grvé you Ehe whole stony, foa

OCTOBER IN TENNESSEE is when the hills
grow darker and the stories taller.

The man in the wide-brimmed hat has a good one
abourt the Tennessee Wyoorter, a barn-big critter
who roams these hills under October moons. And
though there are those who question his
story, he'll have you hanging on every

word. Of course, these same old hills
are legitimarely famed for good
whiskey. Drinkers call Jack Daniel’s
the smoothest there is. And, after

a sip, there aren't any questions

abourt thar.

SMOOTH SIPPIN"
TENNESSEE WHISKEY

Tennesses Whakey » 40-43% aleobod by volume (RD-B6 proaf) = (stilled and Bottled by
lInck Dansel Destiliery, Lem Motlow, Propnetor. Rowls L Lynchburg (Pop 381} Tennesses 37352



The race-winning IMSA GT0O Mercury Cougar XR7.
Exclusive tires: Goodyear Eagle racing radials,

The 1989 supercharged Mercury Cougar XR 7,
Exclusive factory-specified tires; Goodyear Eagle strest radials,




E A G L E S.

Other makes of tires may fit these top-

performing Cougars. But only one make
was chosen: Goodyear Eagles.

As the engineers
at Lincoln-Mercury
and Roush Racing
know, there really is
a difference in per-

formance tires. A Goodyear Eagle

“contact patch” Where
an Eagle demonstrates
s superiarily.

Itis a difference
that ultimately shows
itself in the "contact patches” of your tires,
where your car meets, grips and responds
to the road. Or, to the track.

Which explains why Goodyear Eagle
racing radials are the exclusive tires
chosen for Roush Racing’s race-winning
IMSA GTO Cougar XR7s.

And why Goodyear Eagle performance
street radials are the exclusive tires chosen
by Lincoln-Mercury for the Cougar XR7.

In fact, more major racing teams choose
Goodyear racing Eagles, and more perform-
ance car makers choose Goodyear Eagle
street radials, than any other make of tires.

Because Goodyear makes better high-
performance tires. For the track. For the
street. For virtually every performance car

Like you, performance car makers have
a number of tires to choose from. And like
them, you can choose the worlds best-
selling performance tires: Goodyear Eagles.

GOODFYEAR

BECAUSE THERE REALLY 1S A DIFFERENCE.




1 IME MACHINE

75 YEARS AGO: OCTOBER 1914

POPULAR
MECHANICS

MAGAZINE

The Horror Of War

The First World War, de-
picted on our October cover,
ghowed the destructive pow-
er of technology. Grim new
instruments of death, includ-
ing machine guns, poison
gas, military aircraft and
tanks, forever changed the
face of conflict, stripping
away the ancient mask of
chivalry, and bringing about
unprecedented carnage. The
war to end all wars didn't,
but it did bring a new sense of
the responsibility that tech-
nology's terrible killing pow-

er places on us.

50 YEARS AGO: OCTOBER 1939

A Tacky Idea
Although advertising has evolved
somewhat, the key then as now was
to get your message where people
could see it. To this end, a rifle was
developed that could post signs on
objects up to 5 ft. away,
and 30 ft. high. The
signe were wrappei
around a heavy stick
with a tack fastened by
string to the top,
Launched like a
dart by heavy
gprings, the roll
came undone on
impact, and the
sign fell into place.

Antarctic Explorer

With the country at peace,
scientists at the Armour In-
stitute of Technology turned
their ingenuity to the build-
ing of a 55-ft. snow cruiser for
a trek across the bottom of
the world. Powered by diesel
generators running electric
motors on each wheel, the
vehicle could eross 15-ft. ere-
vasses, and had work and liv-
ing spaces for five men, The
mapping was to be performed
by a eamera-equipped ski-
plane, which could be slid off
the roof and launched in less

Sub Rescue ‘
The 19th test dive of the

Sgualus, one of the world's
largest subs, was her last.
PM told the dramatie story of
Navy divers who raced tothe |
scene and miraculously
brought 33 of the sunken
sub's crew to the surface
alive. Key to the mission
wae Cmdr. Charles B.

Momsen's rescue bell,

which the divers guided
down 240 ft. and fixed to the
sub's hatch. With the reseue
complete, the divers moved
on to the perilous work of

than 10 minutes. raising Squalus itself.
25 YEARS AGO: OCTOBER 1964
Making Your Basement Watertignt ] EXtra Whoa-Power | Vaulting Ambition

POPULAR -
MECHANICS
THE '65 CARS iriainsy

=l ¥iul| Saen Tape
TV Pictares

With the introduction of De-
troit's '65 models, the horse-
power race was in full swing,
but the feature that most im-
pressed PM editors was fade-
resistant stopping power,
courtesy of dise brakes, Ear-
lier thought strong enough
only for lightweight foreign
cars, discs were at last re-
fined to where they could
reign in 4000 pounds of De-
troit iron. By '65, all the U.S,
makers had at least one mod-
el with them. Perimeter
frames and bigger engines
were also noteworthy.

Jetpacks, an idea whose time
still hasn't come, were the
cause of much excitement at
the '64 World’s Fair. A ver-
sion developed by Bell
Aerospace used hydrogen
peroxide fuel to reach
heights of 60 ft., and speeds

who had
logged 250

of 60 mph. With fuel pressur- | flights, predicted |\ 4
ized by bottled nitrogen, the | a day when jet- ' b
operator’s right hand con- | packs would lift fire-
trolled thrust and left hand | fighters to towering
controlled left/right move- | infernos and fly com-
ment by vectoring the pack's | muters over traffic. The
nozzles. Moving the arms up , still unsolved, was
and down controlled altitude. | the pack's brief flight time
Rocketman Robert Courter, | —only 21 seconds. M
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- Good Smoke. Great Price.

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




Acura Integra LS §14,628  Femari Testarossa $140,700
Acura Legend Coupe LS ...30,840  Ford EScomGT........ccvrrunreieernenns 10,003
Alta Romeo VBIOce .................ec... 21,195  Ford Tempo LX.......ovveiiinnunnnnninns 10,944
Aston Martin Lagonda ................. 187,500  Ford Mustang GT............cccouenenes 14,060
Audi 80 OUaHIO ........covvrereeereenen 2700 Ford Taunus LX. .....oooveiiiinnieninnns 15,282
T R e s 27480  Ford Probe GT......covvveeivnvnnnnnnn 14,865
Auci 200 QUAIID .......ovvireiiinieennns 36,355  Ford Thunderbird Turbo Coupe............ 17,146
Bentiey Mulsanne S .................... 118,900  Ford LTD Country Squire 16,527
BMW 3258 ....oinaineeeeeiinnnnns 28,950  Honda Accord LXi..............coeveen. 15,920
BB .o cvininivimmnrinnrsin; 43,600  Honda Prelude Si...............cocunrsn. 16,965
BMW M6 55950  lsuzulmpulse .............cociiieinnns 14,329
I WA W KM i 43,500
Buick Skylark Limited.................... 13,020  Lamborghini Countach.................. 145,000
Buick Regal Limited 14,739 Lincoln Town Car..............ceeennn. 25,562
Buick LeSabre Estate Wagon .............. 16,770  Lincoln Mark VILSC..................... 27,569
Buick Electra 20480  LOWSESPA.....cvvrrrrrisirnrrrrerinns 67,500
Mook Rl . o 26,700  Mercedes-Benz 190E...........cc.un. 31,590
Cadilac DEVIBE .............orvernrenen, 25435  Mercedes-Benz 00E.................... 44,850
Cadillac Allante. ......................... 57,183  Mercedes-Benz 560-SEC................. 79,840
Chevrolet Bereta. ....................... 11,325  Mercury Topazls ..........ccoveunnnnnn. 11,818
Chevrolet Camaro IROC-Z................ 14920  Mercury SableLS...........cocounnnnnn. 15,004
Chevrolet Celebity ............ccoonrenns 12270 Mercury Cougar XR-T.....0vvveiviniinnns 16,157
Chevrolet Caprice Brougham .............. 16,835  Merkur Scorpio 25,052
Chevrolet Corvette .........ouevuvenennns 31,545  Nissan Sentra SE Coupe ................. 12,7119
Chrysier LeBaron ..13,495  Nissan Pulsar NX SE 13,794
Chrysler Fifth Avenue .................... 18,345  NissanMaximaSE....................... 17,999
Dodge Daylona Shelby Z................. 13,205  Nissan 300-2X Turbo 24,699
Dodge Lancer ES 13,695  Oldsmobile Cutiass Calais SL 11,995
Eagle Premier ES 16,089  Oldsmobile Cutiass Supreme SL .......... 15,195

Oldsmobile 88 Royale.............0eie $15,205
Oidsmobile 9 Regency Brougham ... 20,495
Pontiac Sunbird GT...........ccovviiann, 12,074
Pontiac Grand Am SE.............ocouuis 14,474
Pontiac Firebird Trans Am GTA............ 20,339
Pontiac 6000 STE.........ooinvvarunrar, 22,599
Pontiac Bonneville S5E................... 22,899
Pontiac Grand PriX SE..........c00nvarnns 15,999
Porsche 3 ... 36,360
Porsche 911 TaG8......cvvveesvnnenrens 52,435
Porsche 92854 .......cooiinininnennnn 74,545
Rolts-Royce Comiche Il . 205,500
Saab 00 .......ovvvivrerrn e 17,515
Saab 9000 Turb0 ......covvviiiiniaranins 30,795
Sterling B25-5L. ......ocunviinniiinianin 26,983
Subar GLAD ..o 16,401
S 17,111
Toyota Camry Deluxe .................... 14,433
Toyota Cressida ...........coovevvunianns 21,498
WA o nasiinannivins 16,063
Toyota Celica GT-5........covvnvnrnnninn 16,533
Toyota Supra Turb0 ........cvvvvvrenenins 25,720
Volkswagen GTl 14,455
Volkswagen Jetta GLI.................... 15,575
Volkswagen Scirocco 16V ................ 15,235
Volkswagen Quantum GL................. 17,975
Volvo 240-OL... 17,250
WO T .o e 37,7190

Source: Automotive News 12/5/88, Pricng the 89 Models.

Isn't yourcar wc:rl'h the extra protection?

Mobil [1. The winning oil at the 1989 Indy 500.

= 1989 Mobd 04 Corporgton
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PINEWOOD, ENGLAND
—The uncanny resemblance
between the new Batmobile
and the Stealth bomber is
more than coincidental.
Among the eclectic sources
of inspiration drawn on by
“Batman" production de-
gigner Anton Furst were the
B-2, the SR-71 Blackbird
spyplane, and Salt-Flats
speedsters of the 1930s,

Furst's ereation plays the
role of a fietional turbojet-
powered vehicle capable of (-
60 mph in 3.7 seconds, and
equipped with retractable
armor, concealed machine
guns, voice-activated con-
trols, electronic tracking de-
vices and a pair of explosive
charges launched from the
wheel hubs. Its actual capa-
bilities, however, are more
maodest.

The two Batmohiles built
for the film began as "6G8
Chevrolet Impalas with 327-
cu.-in. V8s. Under the guid-

‘ 2

1
EXPLOSIVES
LALINCHER

ance of special-eifects
supervisor John Evans, the
cars' frames were widened
by 2 ft. and stretched 30 in.,
bringing their total length to
20 ft. Engines were dropped
12in.

From here on, efforts fo-
cused on making the cars
look as scary as possible. Vo-
luptuous black bodies were
fabricated from Kevlar by
John Lovell, a builder of
Group C race cars. To simu-
late a jet intake, a fan from a
Harrier Jump Jet was set
into the hood, witha hub
from a Rolls-Royee Olympus
Spey engine at its center,
Flaming exhaust was pro-
duced by igniting & pressur-
ized mix of air and kerosene,

A pair of inoperative, but
nonetheless real, machine
guns were mounted on hy-

Eclitor; Tirm Ciode

Assrstant Edhtor; Abe Dane

Contributors: Mike Fillon,
Frank Seitzen, Jim Dunne

TECH U-DAIE

News Of Tomorrows Technology Today

Batmobile Combines Stealth Bomber With 68 Chevy

Batmobile achieves its forbidding appearance with jet-engine and

dragster parts sculpted into Its compaosite skin. Small-block Chevy
mechanicals are good for 92.T mph.

HARRIER
TLIRBINE FAN

AIR-RAM-OPERATED
CAMNOPY

ROLLS-ROYCE
EI.IRHI'!"-.IE HUB

KEVLAR
BODY

instruments are arranged
to simulate the effect of a
jet cockpit.

Despite the cosmetic add-
ons, the Batmobile is still
more than a parade float. Top
speeds of 92.7 mph were
measured, and the old Chevy
chassis reportedly handled
well enough for chase scenes,

draulic rams to pop on and off
the fenders. Other rams
launched simulated explo-
sives from the wheel hubs.
Inside, a combination of
Ferrari gauges and Harrier

Highlights This Month
M Strategic Defense Initiative—The
Brilliant Pebbles breakthrough.

W Superconductors—Fabricating 1-2-3
oxides into usable wiring.

B Composites—New testing methods
advance graphite/epoxy structures.

B In The Army Now—Technology to aid
America’s fighting forces.

B Electronic Shades—Switching on
tomorrow's sunglasses.

M Police Technology—\Video cameras and
fingerprint readers take a bite out of crime.

B Alternative Fuels—\YVill your next car
burn methanol? Or will mixed fuels power the
cars of the 21st Century?

POPULAR MECHANICS ® OCTOSER 1989

{More Tech Update on page 14}
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PR L LLPSTRATHON BY DO

New Way To Test Composites

GAITHERSBURG, MD—
Increased reliance on graph-
ite/epoxy compounds in the
construction of aircraft,
rockets and submarines has
prompted the National Insti-
tute of Standards and Tech-
nology (NIST) to come up
with innovative techniques
for testing and evaluating

composites, Using high-
speed super computers,
mathematical modeling and
high-density computer
graphics, NIST engineers
are able to simulate stress
and sound waves as they
propagate in composite
structures, and then view
the waves in three dimen-

sions. The breakthrough tech-
nigue will allow designers to
better understand the com-
posites’ various properties,
&0 far, NIST has obzerved

d two distinet wave patterns

during tests—one in shear
and the other longitudinal
—with a third unpredicted
wave moving in yvet another
direction.

Deciphering the inner se-
erets locked in ecomposite
structures will allow engi-
neers to find new potential in
these vital building blocks.

—

computer graphic of wave prop-

‘ Mew engineering tool: A 3-D
agation in composite structures,

| Easy As 1-2-3

ARGONNE, IL—To over-
come problems in shaping
brittle high-temperature su-
perconductors, researchers
have fused the ceramic metal
oxide “1-2-3"—mixed with
fine silver pow-
der—to a contin-
uous ribbon of
silver.

When very
tiny, current-
inhibiting cracks
emerge in the
superconductor,
the silver earries
the current past
the break and
thus maintains
the supercon-
dueting current,
Ten times normal househaold our-

rent in a tiny band of silver and
ceramic oxide.

ARGOMNMNE PHOTD

Brilliant Pebbles Shines In Phase One SDI Test

STAR TRACK

SYSTEM
AMNTENMA

WD

FSTRATRIONS B DCN MAMH

PRA LLL

BRILLIANT PEBBLE MOCKUP

DIVERT/

SENSOR THRUSTER [4)

/
MAAIN POCKET
PROPLILSICHN

COMPUTER
GLIDANCE BAY

WASHINGTON, DC—Ad-
vancements in computing
power, sensors and rocket
thrust have increased the po-
fential for a relatively inex-
pensive and reliable defense
against intercontinental bal-
listic missiles, accarding to
SDIO officials.

The most recent hardwara
breakihrough for a proposed

Brilliant Pebbles deploys from its life jacket and homes in on

Phase One SDI deployment
comes in the form of Brilliant
Pebbles, a high-tech kinetic-
kill machine,

Officlals envision a con-
stellation of the tiny rocket-
powered devices—each 3 fi.
long and weighing less than
100 pounds—that would in-
depandently detect, track
and neutralize incoming mis-

picked up by an orbiting BSTS satellite [right .

siles. Tiny supercomputers
and tennis-ball-sized inertial
measurament unils are key 1o
Phase One's development.
Each Pebble would be
housed in a triangular-
shaped shelter that would
double as a solar-power gen-
erator and sensing platform.
Once an ICBM's exhaust
plume is detected, Brilliant

Simple all-axes divert thrusters
and optical sensors form the heart
of Brilllant Pebbles [left ).

A recent SDIO experiment test-
ed Brilliant Pebbles’ stability in
full-thrust mode.,

Pebbles would be dispatched
to destroy it using on-board
optical sensors and uniguea
high-power divert thrusters
that would maneuver the de-
vice in all axes for the kill.

Another key to Phase One
deployment will be the Boosl
Surveillance Tracking Sys-
tem (BSTS), an infrared de-
tection salellite that would
hand off target data to other
SDIl elements.

SN0 PHOTD
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{More Tech Update on page 16)



to make you a snappy dresser.

Which is why Minwax is the
only name to look for, when you're
looking for beautiful wood.

For additional suggestions
and projects, send for our FREE
brochure, Tips on Wood Finishing.

Minwax makes it easy to

express yourself beautifully, with a
vanety of attractive wood finishes
that add style and beauty to any
home. Choose from our wide range
of traditional stamns. Fast-drying,

durable topcoats. And one-step RUSIADE] Hooo rretiliaedl  VVrite: Minwax, Dept. PM109
- - Box 426, Little Falls, NJ 07424

\ MINWAX

finishes that save you hours... 5 . LRETHAN
Minwax has them al. RS | &

Ladlis B e

Mimwax products used above: Dresser #1: Early American Hbod Feush. Pofmrethone topooat. Dresser #2; Galden Ouk ibbod Fimmh cabinet and drawers. Colomal Walse PoodSkeen stencillng s
bevelng. topeoat. Dresser #3: Fruitwood Phod Fmesh cabiret. Paritan Pine Wbod Fieish bevelling and pafis. Special Walnst Pod Fimish drawers. Pobwurethome opooat. Diresser #4: Colesal
Wt cabinet, Natural FhodShess bevelling and pulls. Pantstson Walmit HbodShem drawers. Dresser #5: Pecan Pobahader cabinet and pula WWFMhm—ibﬂtﬁu
Drreaser #6: Hosewood WiadSkeen, Dresser #7: Honey Pine Pobehaden cabinet and pulls. Antsque Walni Podeshadis drawers. Tidor Polyshades bevelling.

Minwas, Polyshadss m%&mmmmmﬁ 1885 Minwax Comqany, Inc.



TOMORROW' & wm&t
MOON SPEC "
PROBE WETRTON
S——— KENCIN TANK
/ — NEUTRALIZER
SPECTROMETER
ELEC TROMICS
—— 3N THRUSTER
_ / L POSITIONERS
& [MTEGRATED
2l  ELECTRONICS i
| = SOLAR ARRAY
£ MODLULE CONER
= .
z| IONTHRUSTER _#5 N —— ATTITUDE
E j SENSORS
= A
g| CcowD-Gas”®
3 THRUSTERS “ADAPTER
F

mwmmmwum“m
with lnstruments confi for launch from the Shuttle. Lazy, spiral

trajectory |far right) would bring the craft into lunar orbit right ).

T ECH UPDATE

Low-

PRINCETON, NJ—Prince-
ton's Space Studies Institute
is developing a spacecraft to
seek out resources that could
gustain future lunar colonies.

Scheduled for launch in
1991 aboard either the Space
Shuttle or an expendable
rocket, Lunar Prospector
will orbit the Moon with a

~

Moon Probe

gamma-ray spectrometer to
detect water in the form of
ice, and an electron reflec-
tometer to look for ores and
Helium 3 which could fuel fu-
sion power generators.
Using low-thrust ion rock-
ets, the 100-pound craft will
reach the Moon on spiraling
trajectory in about 2 years.

ILEFT] 551 SINUILATION; PR ILLLISTRATION B MARID FERRD

ADELPHI, MD—The seven
laboratories of the U.S. Army
Laboratory Command re-
cenlly showcased a range of
axotic tech adapted
to the rugged conditions of
combatl. To solve logistical

ROBOTIC
TANK KILLER

SENSOR—
PLATFERM

ALITOMATIC
TARGET ACQUISITION
EYSTEM

and sirategic prob-
lems, the Electronics

Technology and De-
: vices Laboratory has
g developed the Commander's
g Intelligent Display. Based on

a 32-bit microprocessor,

CID {above) has removable elec- | the C|D is sealed against

ml'“m"“ :"P"'I y forre- | ooisture and temperature
ORI extremes, and has a detach-

[below| permits secure commu- able, touct itive elec-

nications with 1-km range.
- that allows use of a va-
| riety of software with-
outa keyboard. In one |
| test, an optical disk- ™
nquippad unit gave sol-
diers access lo data that
enabled them to disarm un-
exploded ordnance far fast-
er than conventional field
manuals. Microcircuitry is
also key to an inexpensive
millimeter-wave radio built
into a pair of binoculars. De-
1 signed to permit secure,

ARy PHTO

" troluminescent monitor

short-range communica-
tions, its highly directional
beam goes only where binoc-
ulars are pointed.

To lighten the infantry-
man's load, the Materials

Technology Laboratory is ex-

parimenting with composite
helmets using a new type of
reinforcing fiber called Spec-
fra. Similar in strength to Kev-
lar now used in slandard
issue headgear, Spectra al-
lows helmet weight to be cut
from 3 pounds to 2.2 pounds.

LABCOM Presents Latest Amly Field Technologies

Armored vehicles could
also benefit from the proper-
ties of composites, but prob-
lems in fabricating them to
the racfutmd thicknesses
have inthe way. Now, a
fibe ulled version of
the Bradley Fighting Vehicle
has been created that pro-
tects the crew against lethal
spall, and allows for a 25-per-
cent waighl reduction.

It also has superior resis-
1 tance to structural faligue and

comosion.
A more futuristic vehicle

Spectra helmet [above| is de-
signed to withstand fragment
impacts, which account for most
battle casuaities. Bradley’s fiber-
glass hull [left) tests fabrication
for future armored vehicles.

concept, the automatic target
acquisition (ATA) system
would use lasers and infrared
sensors to seek oul and fire
upon tanks in areas oo dan-
gerous for humans. The bat-
tiefield of tomormrow gets more
technical—and far more lethal,

ARLEY PHOTO

Pl ILLLISTRATION BY ADOLPH E BROTMAN

{ More Tech Update on page 28)
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The mid-size Dodge Dakota,
[t covers alot o territory.

Well, there you have it. Your personal ~ something out of the ordinary in a truck,
guide to Dakota Territory. And to every Dakota is the place you want to be. But be
mid-size pickup in America. Every one of  prepared for just about all the fun you can
them special in its own right, every oneof  handle. It comes with the temitory.

_”_.ﬁ_.ﬁ _Umﬁr..& _uw‘ our Egg._—#_u“ﬂ l....\ ﬂ@ *With one powerful excepsion: M Shelty's Deskota, And our poweertrain
protection pian, and every Iastone of them el sttt ey e

butlt by Dodge*So if you're looking for your Shelby deair fortheirrestitions and deails,
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P ILLLIS TRATION BY GEORGE RETSECK

SUPER
SHADES

WOODBURY, NY—Re-
search Frontiers, Ine., has
demonstrated proprietary
light-valve technology in a

Iinstant-Response Electroshades

pair of sunglasses that dark-
enat the flip of a switch,

The key to the system is
a Yjgoo-in.-thick suspension

TECH U-DATE

ELECTRONIC LIGHT VALVE

CDNDI‘LH: TOR

of needle-shaped
light-absorbing

wiched by layers
of glass. Normal-
ly, the particles
float randomly in
suspension, part-

Switch-operated ,
prototype has minl Iy blocking the
battery and ACInverter, | passage of light.
But when AC cur-

rent iz applied
through an indium-tin-oxide
conductor lining the glass,
the particles are aligned so
that the suspension becomes
transparent. The same tech-
nology could be applied to
windows and ear sunroofs,

MNonpreseription versions
of the glasses should be mar-
keted in two years.

Future models eould be
made to respond to varying
light levels automatically by
replacing the switeh with a
photo cell,

particles sand- |

OCTOBER 1989

Machinist checks aspheric, graz-
Ing-incidence U mirror.

LIVERMORE, CA—New
technology has enabled the
Lawrence Livermore Lab to
make telescope mirrors for
the Extreme Ultraviolet Ex-
plorer satellite, scheduled
for launch in 1991. Machined
from aluminum, then coated
with nickel, the opties are
polished with diamond-dust
piteh and lapped to 13-ang-
strom smoothness.

ngh-Speed D Tedmology Closes inOn Fugltives

CAMERA : -
‘ / T P
NE S
2 ecerpRINT /. i
[ SCANNER
Ty o
<=
- i | HAME diiiN &
FINGERPRINT AND MUG SHOT IMAGES NG i
NEW YORK, NY—Advances | type of a system that sends | time, automatic matching | Equipment in car [left] transmits
in compulers, communica- | and receives fingerprints and | tums up an outstanding war- | Images via network |middle|.
tions, and video technology | mugsholsfromasquadcar, | rant, whichis sentback along | Which sends back prints and
are into topro- | A typical scenario: After | with a mug shot and criminal | ™Wghots|right].
vide lawmen in the field with | going back to his car with a | record. With the present sys- | has programmed a PC to
rapid, positive identification | motorist's license and regis- | tem, the first, inconclusive re- | read license-plate images fed
of criminals, missing persons | tration, an officer radios a | sponse leaves the officer to | fo it by a video camera. The
and stolen vehicles. description in to NCIC. Anin- | decide on instinct whether an | computer compares num-
Officers pulling over cars | conclusive response | arrestis justified. bers to a list of stolen vehicle
for minor infractions now | prompts him to follow up by To catch criminals on the | plates, and alerts police when
routinely run a check against | bringing the muturiat back to ! move, Geospace Systems | amatch is found.
wanied persons and stolencar | the squad car, and 75 = = e
files in computers at the FBI's | sending an elec- ;-. u
National Crime Information | tronic scan of his |
Center (NCIC). The results | fingerprint. This | .
are oflen uncertain, however
¥ " | Concealed TV cam-
because names and descrip- | o o' oni license-
tions may be falsified, or may | piate images to PC.
To solve this problem, the | compareswith list of RECOGNITION SOFTWARE
FBI has built 2 working proto- | stolen cars.
POPULAR MECHANICS ® OCTOBER 1989 {More Tech Update on page 30) 29
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TECH UPDATE

Methanol Marathoners make a
pit stop (top). Engines |inset and

right) were designed to con-
sume a mixture of 85-percent
methanal, 15-percent gas.

DETROIT, MI—The 14
imperative for cleaner air has
spurred carmakers to devel-
op alternative fuels.
GM-sponsored an 1 100-
mile rally in which college en-
gineering students ran
Chevrolet Corsicas they had
converted to methanol,
mixed with 15-percent gazo-

INJECTOR
RAILS

line to improve fuel delivery
and eombustion,

Each team was issued a
conversion kit consisting of a
stainless-steel fuel tank,
high-Now fuel pumps, special
fuel injectors and fuel rails,
Fuel-efficiency winners won
a 520,000 prize.

Ford and Chrysler are also

HIGH-FLOW
INJECTORS

‘1}*‘ J?E SYLUIRE

“TEFLOMN HOSE

HIGH-FLOWS
PLINP

REGLILATOR
pursuing alternative fuels,
Chrysler's Gasoline Tolerant
Methanol Vehiele places an
emphasis on high-grade ma-
terials designed to combat
the corrosive effects of meth-
anol. Ford's converted flexi-
ble fuel Taurus is designed to
run on methanol, ethanol or

gasoline,

NEW YORK, NY—The sci-
ence of 5|mp1|fv_.rlng fighter
pilot workload in combat con-
tinues to tax avionics engi-
neers. Recent trends point
toward enhanced look-and-
shoot capability in helmet-
mounted displays that
liberate the pilot from tradi-
tional war-fighting chores. Al-
ready, combination raster
and stroke technologies
—and the far-off potential for
voice commands—hint of a
more intimate interface be-
tween man and maching.
Kalser Electronics’ Agile
Eye Plus leads off with an im-
proved version of its ground-
breaking Agile Eye.The Plus
features a wider lield of
view—20° instead of 12°
—and the addition of a raster
display that works in synargy
with the system’s siroke dis-
play. The raster technolo-

The Alr Force's MAGIC simulator |left] assesses cockpit symbology.
Gaertner stroke generator [right | offers vivid characters in a multitude of colors.

gy—akin to the
linear construction
of a television/
screen—is best /
suited for tactical TV
and FLIR images.
Stroke images are
brighter and crisper
and can be viewed
in daylight, making
them suitable for
characters and

symbols. Used in

combination, ras-

ter and stroke dis-
plays provide
vibrant, high-impact
imagery that aids
pilot cognition in
highly dangerous
combat situations.
Physiological stress
associated with flying a fight-
er to the extremes of the flight
envelope can be mitigated
somewhal with instrumenta-

Kaiser's Aglle Eye Plus
|abowve | outperforms cur-
rent helmet-mounted dis-
plays. Tomorrow's proto-
type [right) will provide
improved displays

. The WA,

fion that's easier to grasp.

W.W. Gaertner Research
Inc. is on the cutting edge of
stroke technology, producing
a stroke generator
that can provide
over 16 million col-
ors and load the
screen with 2.6 mil-
lion points of light
per frame.

Over the horizon,
researchers at the
Aeronautical Sys-
tems Division of
Wright-Patterson
Alr Force Base are
using MAGIC to ex-
plore the next-gen-

Steady Improvements In Head-Up Technology

eration electronic cockpit.
Microprocessor Application
ol Graphics with Interactive
Communications (MAGIC) is
being used to evaluate the
pictorial formats to be used in
future cockpits that will work
in concert with helmet-
mounted displays. While tar-
geting and flight information
will be imprinted on tomaor-
row's helmet visors, less criti-
cal information will be printed
on wide-format touch-sensi-
tive screens.

The efforts come as micro-
chips assume an even great-
er role in the fighter cockpits
of tomormow.

N

VAER ELECTH

30

POPULAR MECHANICS » OCTOBER 1989



M; "TUFOIL®
SLIPPERIER

THAN
TEFLON®"

¢« WHY BUY A NEW CAR

WHEN YOU DON’T HAVE TO?

Uee Tudoil’ and your engine witl last

The next time you change your oil, Our 1976- 476 T-Bird is now at 190,000
.into the engine treal- | miles and purring.
miant it could be, it should bel A bunch of customers’ cars have now
passed 250,000 miles.
TUFOIL IS EASY TO USE! Sl morthe e, 5 Hios:mep 1
It's easy to make your engine run bet- | neverseen belore walked into our offices,
ter, last longer. Just add B ounces of smile on his face, sal down and said,
Tuloil to the crankcase, After that, add 4 you believe 340,000 miles on a
ounces each time you change your oil. | Tuloll engine? He went on to rave about
You don't have to shake the container or | how well his engine has been running all
add an engine flush. Just pour it in and | these years. | couldn't get a word in
drive away. isa,
Recently, a truck driver called in with

SILKY SMOOTH ACCELERATION over 1,000,000 miles on a diesel using

"rn:'j !I'uuﬂ::rw‘.l get smoath...ac- | TUFOIL — Wowl
Eﬂﬂl on “‘I illplﬂvﬂ. customes - r 3 Twro - W AAES Exlnd
said his car “takes off like a scared rab- 5‘9‘“““‘"‘?" l O savven air g
bit!" Tufoil works wonders for all known :ﬁ‘ 47 - = . ]
engine olls. It's actually slipperier than ;

Teflon®. (according to a famous US A customer from Vermont added 10%

G o) i, calod 4 . e
mission, 1
FAST STARTS - HOT OR COLD believe it..."Shifting is like slicing butter

You'll get astonishingly fast starts on | nowl®, he said.
cold momings with both dieseis and gas SAAB owners are writing letters prais-
engines. The Canadian government | ing TUFOIL in their "NINES' magazine. TRY OME 8 OZ BOTTLE OF TUFOIL
tested TUFOIL a it's cold regions lab. | They report spectacular improvemnents in | FOR 30 DAYS OR 1000 MILES

They showed faster cranking and sig- | their engines and manual transmissions! If you don't notice quieter-smoother
nificant fuel savings with TUFOIL. Better |  Don't forget! TUFOIL is the result of | operation,quicker starting,snappy ac-
on desert like hot days too. over 15 years of research and develop- | celeration .just send us proof of purchase

ment. The U.S. government has | witha note describing the year and make
MORE POWER - BETTER RESPONSE | oy arded us 6 patents so far...so have | of your car. We'll refund your money im-
Owners ol very expensive German | Germany, England, France and Canada. | mediately-

diesels call in wanting to buy stock inour | _No ather lubricant even comes close. | Send for TUFOIL today and prove to

company. They say their diesels are ac- | One customer put it nicely when he said, | yoursell the amazing increase in your

celerating like nothing they've ever seen | "You can hear it . you can feel it*, after ad- | car's perormance  Fill in the coupon

before. One said he doesn't have to | ding Tuloil to his enginel today or call TOLL-FREE any time, 24
hmm shift any maore on an annaying hill : PS--Guir loyal customers wrote this ad | hours a day
is area, or us. Its full of their comments |
Your car can have more power like that 1-800-922-0075.

ool 7‘@1{4 (in New Jarsey, call 201-825-8110.)
_I:_F‘FEET-%TEEH_HEEIE“_“EWF T l —-— — ——— — — — — — — i ——— — ——— — e — — —
Immmmmzmu-m.mzum|m E Fluoramics, Inc..u.mx |
| galion order. Values range from §3.88 1o §8.95. I rush my TUFOIL order: 103 Pleasant Avenua |
| © TUFOIL Gun-Coat — Super rust inhibited. smooth action i = m:ﬁiﬁﬁnmmfﬁ Upper Saddle River, N.J. 07458 I
|D mﬂ;ﬁ"“"ﬂh — Low viscosity for compuler i handiing). See maoney back Wmm,m“,m“?““ ol

0O TUFOIL Lightning Grease — Easily sheared grease for Bnioe. O AmEsprass I MasterCard [0 Visa
I instruments I ET\':::HLWWHI treal two cars ]
| 0 TUFOIL Lubit-8 — General purpose, househald use | lor $2500 (plus $400 shipping |
| Iubricant | and handling) SAVE $6.00 Exp. Date |

FREEbrochures . ..
| 5755 Questions/Answers about TUFOIL | 0 oneQusnbomes. . estécas SV |
}D :;n with Superconductors”—we're leading that field | :ﬂmuwﬂmm Hama I

Sase MASA Tech Brisls lov technical details | % Address
I 1886, 1087 ana 1388 [ ONE GALLON .. treat 16 cars for g I

Fluoramics, $125.00 (plus $6.00 shipping and
e handing) s 25 |

43 Pewni o 4284518 We ship within days! [N.J. residents pleass add 0% sales tax). Canadians:

| i3 e aun .,..,___b‘;..m B0 saviNGs  Callfor h name of our Canadian distributor, I
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1991 Oldsmobuick Wagon

T the 19491 General Mo-

tors full-zize station
wagon that we spotted re-
cently has asplit personality.
One side of the vehicle is
trimmed with Buick parts,
the other with items that
make it an Oldsmaohile.

The grille, however, is tik-
en right from Buick's future
parts bin,

Taillights are the most no-
ticeahble difference in the

rear. The Buick's are fatter

and wrap around the rear

corner, Olds uses its familiar

vertical lens

The voof is unique For a De-
troit wagon. A tinted glass
skylight over the rear seat
irea rises up 4 in, above the
roof level. A of the skylight
1= a bed fora roof rack.

Chevrolet will also pro-
duce p station wagon built
with this new bodvshell.

All three wapons are heing
developed under the GM S04
code designation.

The practice of building 2-
sided prototypes to explore
the effects of two different
trim styles is an old one in the
auto industry, and obviously
i# intended to =ave iy 'I1I'.'

cutting in half the number of

1'!|_H'I|F~i‘."|' }H'u‘ln’.l'n |H' ]Jrrl']il':w
that are required for styling
development.

| Turbo Lumina
Chevrolet plans to heat up its
new Lumina fumily next year

HE PROTOTYPE of

Prototype 1991 GM wagon is either a Bulck or an Oldsmoblle, depending on how you look at it.

with a turbo version of the
I‘I.|I_|I:_;-|-',

The prototype we ]lhll‘.u-
graphed was undergoing
|.'i|.£'r|-:-|:|| i testing on the
trick of one of GM's test facil
ities. The turbo is distin-
guished from the Luming
Euro Coupe by funetional air
intakes on the hood, plus
aporty lower body trim

Set up much the same as
the Pontiae Grand Prix Tur-
bo, the Lumina Coupe will
use GM's 3.1-liter Vi, which
renerates about 205 |]|- in
turbo trim.

Chevy produet planners
still haven't decided what to
call the Lumina hot rod, One
Eroup 18 ||Ii:~|:|3||._? fioor it --|I|'||I|r'

Lumina 85, while another

witnts to revive the Monte
Carlo name.

Marquis
Masquerade

Like its zister from Ford Di-
vigion, the Crown Vietoria,

| Hot-red Chevy Lumina Coupe with turbo Wb will roll out next year.

32

Mercury's Grand Marguis is
due for a 194691 facelift,

The protolype we oh-
gerved wears the "91 front
end balted to n current body,
to test the cooling character-
1stics of the new styling
treatment. Besidesz the fresh
grillework, the Grand Mar-
quis mounts a new l-piece

e ";II
li:l]lilllllll}:.:illl /

these cars—the hody part
called fascia by the industry.
Pontiae will stick with the
split grille opening, but the
nose will seoop forward at
the battom more dramatical-
Iy than i today's models,
Chevy will alzo have a for-
waurd-thrusting grille open-
ing below the main bumper

Mercury’s Grand Marquis will get new front-end styling in "91.

plastic-clad bumper,
Changes to the Crown Vie
and Grand Marquiz are ex
'|II'1'|.I'I'| to be hmited almost
entirely to front-end face-
lift=, and the rear-drive Pan-
ther platform, which iz also
shared by the Lineoln Town
Car, will remain untouched.

F-Car Facelift

Look for General Motors®
F-Cars, the Chevy Ca
miaro and Pontiwe Fire
hird, to et new front-

end styling when the 1991

models roll out next fall,

Miujor changes will show

up in the plastie noses of

har, but without the vertieal
center divider.

Odds On Orbital

Ford and GM are betting on
Z-stroke engine technology.
Faeh has signed up to get Or-
bital Engine Co, know-how
in designing o small 2-stroke
[or automobiles,

Ford apparently is way
ahead of GM inits 2-stroke
plans, and may have a mini-
sedan powered by the engine
on the road in Europe within
four years. Two-stroke en-
Fines pet a power stroke with
eaeh turn of the crankshaft,

( Pledse trn fa pige 24 )
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DETROIT SPY REPORT ( Continued from page 32)

while a 4-stroke engine gets a power
stroke with every two turns. This re-
sults in the same power from two cylin-
ders as a 4-stroke engine produces with
four eylinders. Two-stroke engines are
not new. But excess emissions have held
them back from wide use in modern
cars. Now, with the Orbital Engine de-
velopment, 2-stroke engines can meet
emissions standards, at least in smaller
displacement sizes.

Key to the Orbital system is premix-
ing of fuel and pressurized air that al-
lows more complete burning in the
eombustion chamber.

Frame Games

That old design argument is cropping up
once again. Which is better—traditional
body and frame assemblies or unitbody?

In recent years everything's been
unitbody., All the Japanese cars are built
that way, and all of the newer U.S. de-
gigns, too,

Unitbody designs are built with the
body and frame in one piece, eliminating
the separate frame under the car body
that holds the suspension and drivetrain
in place. The weight savings from this
design are substantial.

But new thinking is that carmakers
can change the shape of the body—re-
style the body panels—more easily and

quickly if the car is built atop a separate
frame. That would allow automakers to
make more frequent styling changes
—say every two years instead of the
three to five years commonly required
by Detroit today.

It is a relatively simple job to replace
outside body panels, and keep the same
frame and suspension intaet.

Lightweight cars with unitized bod-
ies can have big suspension problems
when rough pavement is an evervday
part of the driving. The unitbodies can
flex when the suspension is put under
heavy stress.

After a time, ag body parts weaken,
flexing becomes more pronounced,
That's when trouble crops up—doors fit
loosely, suspensions betray their ride
and handling miszion, and the car begins
to feel old all at once.

The deterioration doesn’t happen on
all unitized cars. Some are built with
stronger bodies, but they pay the penal-
ty of heavier weight and a much lower
fuel economy.

Don't look for a massive swing back to
body and frame right away. Virtually
the whole industry, from first design to
final aszembly line, is set up to build
unitized construction.

But the persistence of certain body
and frame models in taxi work—New

York City's yvellow Chevy Caprices
and Ford Crown Vics, for example—
underscore the basic strength of this
technique.

T-Bird Diet

That's what Ford executives are calling
for after seeing the T-Bird and Cougar
scaling in at 4000 pounds each. Given
their choice, the management at Ford
would like to see these cars at 3500
pounds or even below,

There are two reasons for this con-
eern, and both are vital for Ford.

First, the added 500 pounds of avoir-
dupois mean higher costs, even just for
the extra materials, More costs add up
to less profits.

Then there is the problem of fuel
economy, While the Federal govern-
ment is tightening the demands for im-
provement in fuel usage, the T-Bird and
Cougar are not making big improve-
ments.

Additionally, there is the competi-
tion. Grand Prix and similar GM coupes
weigh in at some T00 to 800 pounds less
than Ford's personal luxury duo. In De-
troit-think that advantage will eventu-
ally weigh heavily—in fuel economy,
company profits and perhaps even in
customer choice—in General Motors'
favaor. m
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New Steam Premium.

Gleans your engine.
B | . Outcleans the
| comnetltlnn

Il your engine degreaser's not cutting it, let off
some steam.
From this big can comes the best there is.
With an advanced cieaning formula that cuts
through engine dirt and grease beffer than any-
thing you've ever used.
With more active ingredients than the
competition. Twenty-five per cent more prod-
uct than the leading brand, so one can
cleans your entire engine. And, with a
handy spray-any-way valve that cleans
hard-to-reach spots with ease.
If your engine degreaser's just
not cutting it, maybe it's time you let
off some serious steam. With new
Steam® Premium™ XTRA DUTY®
Engine Cleaner Degreaser.
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four A509 or AVS Series
high performance tires,
or Super Digger V or
Mud Digger light truck
tires and you'll drive
home with a free pair

of illuminating Bosch®
Halogen Fog Lights.

Don't be left in the
dark. Your Yokohama
dealer has the details.
You'll see.

>>>>"'/YO|<OHAMA

© 9987 Yokohorna Tire Conporafion, PO Box £550,
4 5 Acocia Ave. Fullerion, CA 52601

Ad 4 fires mist be purchased of the same fmae

MOTORSPORTS

BY TONY SWAN

A Long Day At Nelson Ledges

HAT A DIFFERENCE a year
makes. In 1988 we took our PM
cop car Mustang to the Nelson
Ledges 24-hour race with modest ex-
pectations and wound up first overall,
This year we made the same trip with
higher expectations and wound up limp-
ing home well off the pace. So it goes.
June marked the tenth renewal of this
showroom stock classie, and the hard
work of race chairperson Anne McHugh
showed to particular advantage with
the hest field in the past five years.
Thirty-seven cars took the green flag,
including an exeellent group of con-
tenders in the Prototype class.

Our Saleen Mustang held the fourth
grid position, while the Archers’
Eagles, the Phoenix Racing G-lader
Golf and Roger Marble's Team Davton
Camaro, last year's runnerup, ranged
behind.

Our driver corps had a couple of new
faces—P.D. Cunningham, a young Wis-
consin hotshoe who's definitely going
places, and Riek Titus, a Saleen Escort
Endurance Series regular and 1987 co-
champion. In addition to his ability to
get from start to finish in impressively
short periods of time, Rick gave usa
special Mustang anniversary presence.
His father, Jerry Titus, another jour-

Mid-race stop for rain tires was one of many that made Nelson Ledges a real Longest Day.

Included under this heading were twao
Eagle Talon T3i All-Wheel Drive en-
tries fielded by the formidable Archer
Brothers team, a 4wd Golf powered by
VW's new supercharged G-lader en-
gine, shortly to debut in the Corrado
sports coupe, plus a trio of the limited-
production Consulier sports cars we
first encountered last year.

Our own ear was a fairly exotic Mus-
tang 5.0-liter, painted up in original
Shelby 5.T. 350 colors to commemorate
the Mustang's 25th anniversary (see our
Mustang anniversary section, page 56,
Aug. '89). Since the car was a little more
than showroom stock in suspension and
horsepower, thanks to the ministra-
tions of Saleen Autosport, we too were
entered in the Prototype class,

This yvear's event was strongly remi-
niscent of 19845, The Consulier team was
again fastest in practice and qualifying,
this time claiming the top three spots on
the grid.

nalist who doubled in racing, won the
first SCCA title for Mustang, driving a
G.T. 3560 back in 1965.

Rick started the race, and by the end
of the first hour was a lap up on the rest
of the field. But as it turned out, that
was the high point of the event for PM
Racing. When Rick made his first pit
stop, he complained of rear suspension
problems and high operating tempera-
tures, and these ominous symptoms
turned out to be portents of much worse
Lo come.

The rear suspension allowed the back
of the ear to work up and down exces-
sively, and the driveshaft to rub against
the top of its tunnel.

Breakable brakes

At some point fairly early in the pro-
ceedings, the unsyncopated gyrations
of driveshaft and bodywork allowed the
rear brake line to become embroiled
with the shaft, which left us without

POPULAR MECHANICS » OCTOBER 1989



rear brakes for the balance of the event.
Not long after that, the left front wheel
bearing went away.

Even so, when darkness fell, we were
still contending, swapping the lead with
the G-lader Golf, which was being driv-
en very steadily by Bill Pate, Phil Pate,
Al Dag, Al Salerno and Herm Johnson,
and one of the Talons (Mac DeMere,
Mitch Wright, Paul Brand and Don
Knowles). But the darker it got, the
more apparent it became that our light-
ing scheme, which we hadn't been able
to test before the race, was just a little
south of inadequate.

A little past midnight, a torrential
rainstorm sent the Mustang slithering
off the track where it languished for sev-
eral laps, helpless on a surface of slick
grass and mud.

Although the rain let up about 3:30
am, our lighting situation went from in-
adequate to impossible, as the lenses
got covered with mud thrown up from
the verges of the track. Between stops
to restore the meager output of our
lights, the driving became positively
nightmarish.

Dawn of ho

For all this, when dawn solved the light-
ing situation we found ourselvesin third
place and running a good two seconds
quicker than any car in the race, Hope
flowered. But a short time later we ex-
perienced the first of two total brake
failures. A front brake line had come
adrift, necessitating another long stop
for repairs.

From this point on, the rear suspen-
sion began asserting itself, and we drift-
ed backward through the field, We
found later that every bushing in the
rear suspension had disappeared, which
gave the rear end some very intriguing
moves during cornering.

Complieating this was a return of the
high-temperature problems we'd had
early in the race—it turned out a head
gasket was going bad—and a steady loss
of braking power thanks to a cracked
front rotor and general abuse.

While we were doing all this charac-
ter-building, the race for first place
overall was a real cliff-hanger, with the
VW and the Talon nose-to-tail through
the 23rd hour, The issue was finally re-
solved in favor of the Talon when the
Phoenix Racing car got embroiled with
a back marker and was forced to imp
home in second place.

The PM Mustang wound up eighth, a
position we hope to improve in future
Escort Endurance outings. Meanwhile,
we wish to acknowledge our sponsors
—Polyshield car care products, General
Tire, Walker Dynomax exhaust sys-
tems, Saleen Autosport, Monroe shock
absorbers, Warner gear, Motul motor
oil and, of course, the Ford Motor
Company., P
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BODY REPAIR:

Because now Bondo has packed all  every ingredient, needed to do the
its auto body product experience job right. And made it easy to use.
into the only body repair kit for With instructions written and
beginners. We've put in every tool,  illustrated for the complete beginner.
- There's even a toll-free ‘help line!
il m—— This kit was designed for you-no
DEST matter how little experience you
DinG \ ~  have, or how much. For minor body
o repairs you can do, look for Bondo's
new Complete Dent and Ding Kit™
where you buy automotive products.
Call 1 800 241-3386 for the
name of your nearest dealer.
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CAR CLINIC

Fiery Fiero

Y 1984 2M4 FIERO

has had the engine re-

placed under warran-
ty three times. | use this ear
for a daily commute of about
185 miles, all of it on high-
speed expressways, Yester-
day, the oil light blinked a
couple of times as [ was back-
ing out of the driveway, and
again at the corner, so |
stopped and checked the oil.
It was at the full mark, so [
continoed, carefully. The oil
light blinked again in less
than a block. I returned
home and changed the oil.
I've always changed the oil
regularly at 2500 mile inter-
vals, and wasn't due to do so
for another 1000 or so, but
something had to be wrong! [

Everwonder if there areany Tech- |
nical Service Bulletins issued by |
the manufacturer of your car? Or | ——
considered buying a used car and
thought about checking to see if there were any TSBs issued,
and whether the appropriate service was performed?

For 550 a year (or $35 for APAA members), you can sub-

Imagine my surprise when
no oil at all drained out—I
stuck a screwdriver into the
drain plug and something
about the consistency of road
tar clung to it, so I removed
the oil pan,

There was plenty of thick
black oil, no evidence of cool-
ant, and no evidence of ab-
normal wear when | pulled a
connecting rod cap to look at
a bearing. I cleaned the pan,
changed the filter and added
fresh oil. It's running fine—
but what happened?

LESTER HAMMOND
COLDWATER, MI

Your engine, at least occa-
stonally, is running way too
hot. Thiz will oxidize the oil,

CARE
ATIP |

scribe to the Auto

T

s

TECH SERVICE

A oReport

Parts and Accesso-
ries Asszn.'s Tech
Service HReport,
which reprints a
number of TSBs
from various manu-
facturers. There's
also an index of oth-
er TSBs, which may
be ordered individ-
= | ually.

For turther infor-

g" g mation, write: APAA

1y Tech Service Bulle-

4 tins, 5100 Forbes

Bivd., Lanham, MD
20706.

fully expected to see oil | and turn it into the gelatinous |
mixed with coolant—like the | gooyou scraped out of youroil
past three times. pan.

Technical Service B :
Bulletins ‘ CAR

Ignore the stock temp
gaugeon your dash, and geta
better aftermarket gauge
that's calibrated meaningful-
Iy. Backstop that with an oil
temp gauge. Coolant temps
consistently above 220P, or oil
temp above 200°, are causes
for concern.

Start looking for a clogged
or otherwise compromised
radiator, a collapsing radia-
tor hose, faulty electric fan,
bad water pump or sorne oth-
ercooling system aberration,

When you can't find any-
thing wrong, look at getting
an oil cooler. That 2.5-liter
motor turns mighty fast at
freeway speeds, and you just
might be asking too much do-
ing it 3 hours a day.

Don't be surprised if, in
spite of the fact that your rod
bearings look okay, there'sa
certain amount of internal
damage. Piston skirts and
cylinder bores don’t take
kindly to this sort of abuse.

Clutching At
Straws

My 1980 Ford F-150 Pickup
has had five new clutches in-
stalled, and one transmission
overhaul in 52,000 miles. 1
live in flat countryside, and
never haul anything heavier
than groceries. One mechan-
ic elaimed that Fords of this
vintage have this problem.
The local Ford dealer doesn’t
have the foggiest clue as to
what's wrong,
CHARLEZEALLEN
MIAMI, FL

I think there's some misalign-
ment between the back of the
block, the bellhousing or the
transmission. Either the
crank is off-center from the
transmission input shaft, or
the centerlines aren't parallel
—aor both.

Either way there will be a
lot of premature clutch dise
wear, as well as a lot of strain

— on the bearings on the trans-
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BY MIKE ALLEN

mission. You'll need fo use a
dial indicator to measure
runout at the transmission
mating surface and at the cir-
cumyference of the transmis-
sion mating hole.

If the centers are out-of-
line, you can use offset dowels
to line up the bellhousing
with the rear of the block. If
the transmission is cocked at
an angle, you'll need shims. It
might be simpler to change
bellhousings, especially if vou
can identify your present
housing as the culprit,

If the block is improperly
machined, you're stuck using
shims and dowels.

Squeaky
Stoppers
I have a 1988%: Chevy C-10
extended cab pickup. The
brakes squeak. The dealer
showed me a service bulletin
that states in part that it's
normal brake noise. What
can [ do?
TERRY GOODMAN
MINERAL RIDGE, OH

You may not like what I'm
going to say. Disc brakes
squeal sometimes.

Ifyour brakes have been ex-
amined by a competent brake
technician who feels that
everything is fine, and the
brakes seem to function cor-
rectly, then you should count
your blessings.

There are some things to
try. Gluing the pads to the
[pistons with weatherstrip ad-
hesive will work for a while,
by preventing the pistons
from chattering. Heat and
corrosion tend to break down
the glue, so this doesn't last
long.
I've never tried it, but coat-
ing the back of the pads where
they contact the pistons with
antiseize compound may help
sometimes. This apparently
lubricates the area where the
squeak originates,

(Plense tumn to page §0)
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“Just another brake job?
Nottotlwguywhoownsllnscan
Not to me, either?’

“You learn real fast in a GM dealership, behind every
brake job there's a person. Someone who depends
on these wheels to get around town, go an vacations,
take the kids to school. And that person brought their
car to this dealership because they wanted these
brakes done right. With genuine GM parts. The kind
this General Motors car was designed to use.

‘Just another brake job? There's no such thing in

my book." 5_.}_"7“_"}‘ //}(P

Stephen Thnmpson
Mr. Goodwrench Service Technician
Sycamore Chevrolet, Terre Haute, Indiana

Talk to Mr. Goodwrench and you learn very quickly,
he's a career technician. He takes pride in his GM
factory training and the skills he brings to the job. So
when you've got Mr. Goodwrench taking care of your
car, you've got the freedom to go anywhere, anytime.
And isn't that what owning a car or truck is all about?
Whether you drive a Chevrolet, Pontiac, Oldsmobile,
Buick, Cadillac or GMC Truck, bring it to the
man who knows it best...Mr. Goodwrench. ﬂ

WGanc\

It's not just a car...it's your freedom.
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CAR CLINIC (Contined from page 14)

As a last resort, try chamfering the
leading edge of the pad about 15°, so the
dise doesn't meet the ,t_h:'u_‘l' s.la'rlf"r_'u.‘r;' af a
right angle. This will last until you wear
pust the chamfir,

Just remember that brake pad dust
contains a lof if e w0 b '|J."|'|f;'HI

nod to br (i Iy II|' £ O Ly

Get The Lead Out

| have a 1978 half-ton Chevy pick
up—=0, 000 miles, g

find leaded mas

can't afford a ney

know
gel fuel to the gas to restore the lost lu-
brication in the unleaded gas.

market tn variou
thi return addre:

Bob,

lene. llf

re, L

soline for [

mental rea

One side effect of the oclane boost was
fo lubricate the narrow seat where the ex-
haust valve contacts the cylinder head.
The exhaust valve is normally very hot,
and in the absence of lead, can leave

In The Clinches

traces of itself welded to the seat, and
traces of the seal welded to the valve.
Eventually, the valve and seat wear to
the point where there is no longera
proper seal, compression suffers and

Aluminum-and-plastic radiators are a marvelous
combination of light weight and efficiency. They're
also more difficult to repair, as you can't just solder
up a hole. But you can replace a cracked or leaky
end tank, or service a leaky lransmission cooler

ALLIMINLIM
RADIATOR CORE

o

buried inside. Start by using the tool
shown here, or, very carafully, a screw-
driver, fo pry open the clinch tabs hold-
ing on the end tank. You can now
separate the tank from the core, clean
the sealing surface, replace the gaskel
and squeeze the clinch tabs shul
again. There's a special toal for
squeezing the tabs, but Vise-Grips

= work fine.

Don't break any tabs. If you do, and
there are no more than three brokenon
the same side of the radiator, and none
of them are nex! to each other, you'll
probably still have a serviceable as-
sembly for your car.

Flushing
Wiath Water Just
Doesn't Wash.



eventually the valve head can break off.

The Nisszan uses a separate bulb for SERVICE TIPS
Lead substantially reduces this metal  the brake lights. Can I modify the cur's mS 870G P
transfer. wiring so that it will work the same way antact between the ﬂﬂ: ol
There are a number of lead substitutes  as the trailer? andihe radiator} w
on the market, to be added to the tank F.M. GAMER RO ior Z
- R 200-6B recommends twisting the
along with unleaded gas, but the expense SALINA.ES hnuaﬁ*i&ﬂ‘ﬂﬁammﬂhnumg
and inconvenience is considerable. ® Some P ith G-cytinder
If your truck is used in light-duty ser-  Most domestic cars are wired like the oy

vice, you'll probably see only a little pre-
mature valve seat wear from a steady
diet of unleaded.

On the other hand, if vou tow a trailer,
or haul heavy loads up long hills, it'sa
different story. People with motorhomes
are in the same boat—the rate of valve
seat recession is heavy when the engine

trailer, with one lamp used for both the
brake and turn signal, Imports usually
use o separale circuil for each function.

I wouldn't try to rewire the Nissan,
You might add a separate pair of lamps
to the tratler, adjacent to the ones already
there, to be used as brake lights. This is
an arrangement that will let you tow the

éng‘i‘hn may axp-uﬁamufl leaks
when operated under savere of

: conditions, Moisture may
b blook!

ng the PCV system, and
Peugeot recommends (TSB 232-
1/60) changing the oil and filter more
often, ‘and cleaning the ol

-mmml PCV recitoulation Wbe, in-

works hard. trader with either a domestic or foreign ml Pﬂ%m gt PCVioritcs
You can either use a lead substitute, or  carortruck. B Some "33;55 wd m and
have the cylinder heads pulled and For roughly the same kind of money '85 fwd deVille and Fleetwood Cadil-
heavy-duty, unleaded-gas-rated valve  you'll spend on a pair of extra taillight |\ sstaay Svbibit o erank conditions
seats and valves installed. In your case,  fixtures—about $25—vyou can get a con- mn:gﬂ burrbuiltup on the
you'll probably be better off just driving  verter bax that converts domestic to for- damatar u!?ha h‘unlﬂ'lﬁﬁdlar m
it untsl valve problems show up—which  eign. The three wires for turn signals  [(GEaemses Besurelnduddnrm:
might be a long time. and brake lights go into the converter, usual causes of mg
and fwo wires come out. Try looking for first. TSBB7-111 m
Extra Wires one of these gadgets at an auto parts store W 87-'83 Omni and Hum may fill
How can I connect the lights on my old  er RV dealer., ™ the alc wm!mhn  with wa-

boat trailer to the rear lights of my 1987
Nissan Pulsar? The trailer has one wire
for the running lights, one each for the
turn signals and a ground. The brake
lights are just the turn gignals both on at
the same time.

DO YOU HAVE A CAR PROBLEM?
Surt ask Mike abosf if, Send your guestion o
Catr Clinse, Populer Weckanies, 225 Weal 5708 ST,
Newt Vord, NV 10018, While letters eanial be
awsaered tratfivatuadly, proddesns thal are of pereral
iwterenf il Be dizenseed (0 the el

ter during periods of rain. Drilling
holes into the housing will aliow the
water to drain into the evaporator
g instead of the footwell when
the a'cis turned off. TSB 24-04-89

Prestone Super Flush does.

RS E

Super Flush your cooling system. Because Prestone”

Super Flush cuts through 53%

more oil, dirt and rust than

draining and flushing with water
alone. Super Flush power-cleans

the clogged radiator passages

that could destroy your cooling
ﬂ'm - system and lead to possible
Super Flush engine breakdown.

And there's nothing to it. Just pour the Super Flush di-
rectly into your radiator. Simply run your engine and drain it.
In no time, you'll have a clean cooling system that’ll keep your
engine humming.

And if you flush with Prestone Super Flush, refill your sys-
tem with Prestone” Advanced Formula Anti Freeze and register,
we'll guarantee your radiator for a full year.

So when it’s time to flush, remember the B
right way to flush. Prestone Super Flush. BISANDS




“Enriched Flavor™
explained:

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

Kings: 8 mg “'tar,’ 0.6 mg nicotine
av. per cigaratte by FTC method,




Itssort of like
the Theory
of Relativity

With relativity, it's like this: If you go fast enough,
time slows down. With Enriched Flavor™it’s like this: The taste
stays just as rich as you like even though the tar goes down.
What could be simpler?

Enriched Flavor™ low tar.g | A solution with Merit.

MERIT

Filter




OUTDOORS

BY JOE SKORUPA

Debunking Hemlngway’s Marlin Theories

E WERE having a
fine time 20 miles out
in the Pacific, “Pesky

fish haven't bothered us all
day,” remarked my good-na-
tured friend, Ken Grissom.
It was noon and time to erack
a cold Costa Rican cerveza.
Suddenly our guide, Ro-
berto, yelled, *Marlin!" and
throttled the diesel down.

I looked astern at the arti-
ficial lures and there swim-
ming in our wake, with its
mouth open and its bill high
out of the water, was a marlin
about to strike.

I quickly picked up a rod
and prepared to battle a fish
several times larger than the
rating of the 50-pound line on
my heavy-duty Penn ocean-
trolling reel.

But the wily marlin wasn't
ready to pounce, | tried jerk-
ing the tip of the rod from
side to side. No luck. My
heart started to pound. [ was
just about to flip the reel into
freespool, when he closed in
and [ felt a tug on the line, My
heart shifted into overdrive.

Instead of waiting a few
moments longer, 1 jerked
back on the rod trying to set
the hook. 1 felt resistance, so
I jerked again. But when 1
started reeling in line, 1
learned the truth. No fight,
no pressure, no fish.

Old man and the sea
This brief adventure was our
boat's only chance for glory
that day. It came during a
week-long fishing trip, spon-
sored by Mako Boats, at the
Golfito Sailfish Rancho, in
southwest Costa Rica.

Naturally, one could do
worse than spend a sunny
day trolling the blue Pacific
in a 26-ft., center-console
Mako. Ernest Hemingway,
outdoorsman and oecasional
writer, knew all about slow
days on the water,

"While you wait there is
plenty of time to think,” he
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Bringing a mariin to boat. one of the biggest thrills in sport, makes up for slow-action dog days.

observed without irony. And
while | was waiting, 1
couldn’t help but think of a
story Hemingway wrote in
1934 titled, Out In The
Stream: A Cuban Letter. The
subject was marlin.

Offshore fishing was in its
infancy 55 years ago and
little hard data were had
about inhabitants of the
deep. Hemingway picked up
as much information as he
eould from erusty eommer-
cial fishermen, who had a
vested interest in keeping
knowledge to themselves,
Then he spent several years
doing research in the field
—fishing at least 100 days a
vear. During one 2-year
streteh he caught 91 marlin
and developed a number of
theories about his adversary,
He laid out these theories in
Out In The Stream and ended
the story with this challenge:
“Now you prove me wrong.”

Rising to Hemingway's
challenge, 1 called the Bill-
fish Foundation, in Miami,
and spoke with Bruce Hen-
derson. [ told him of Heming-
way's 5h-vear-old theories
and asked him how they

stack up against modern re-
search.

Latest data
Hemingway's marlin theo-
ries were based on a grand
and erroneous assumption.
He thought all species of
marlin were “sexual and age
variations of the same fish.”
For example, he mused,
“Aren't the white marlin, top
limit in weight from 125 to
150 pounds, the young fish of
both sexes of all marlin?” The
short answer is no, according
to Henderson. White, blue,
black and striped marlin are
all distinet species,

Another theory: “At
around 70 pounds, the male
white marlin beging to show
pronounced and fairly wide
stripes, which fade when the
fish dies. Aren’t these ado-
lescent striped marlin?"
Apgain, no. Stripes are pro-
nounced or faint depending
on the state of the fish. They
change all the time.

Aren't all striped marlin
males? No. Aren't all black
marlin females? No. Aren't
all large marlin the final, old-
est stage of a marlin's life,
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and don't they gradually
change sex to female as they
grow older? Yes and no.

Hemingway hit on some-
thing here. While marlin are
definitely not gender bend-
ers (they don't change sex as
they grow older), they are
characterized by sexual di-
morphism, which means that
nature allows the females to
dominate—grow larger and
stronger than males—to en-
sure ample supply of off-
gpring to continue the
species.

How could Hemingway
and the experienced fisher-
men he knew have been so
wrong? As the author admit-
ted, “You can't do everything

..and |research] should be
done by a selentist.” He also
pointed out, *I would be glad
to have any one disprove [my
theories| as what we want is
knowledge, not the pride of
proving something to be
true.”

Hemingway, then, should
be glad I had so much time to
think in Costa Rica between
bip-fish sightings, small-fish
catches and a cooler of ice-
cold cerveza. PM

Pt FHOTD BY MOHARD ZESON
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Tools For Astronomy’'s New Generation

ULTIPLY 100 billion
stars per galaxy
times 100 billion po-

tential galaxies and you come
away with an appreciation
for the task facing today's
stargazers. Never before has
achanging, changeless sky
demanded so much of astron-
omers and the technology
they employ to fix our posi-
tion in the coeamos,

Consider the arduous task
of lens grinding, a vexsome
chore that has raised the
ire—and the callouses—of
astronomers sinee Galileo.
At the Optical Science Lab-
oratory of London's Univer-
gity College, researchers are
gimplifying the job through
the use of a 30-ton grinding
and polishing machine capa-
ble of making mirrors and
lenses with diameters up to
2.5 meters. Laser measure-
ment devices and computer
controls allow scientists to
cut telescope blanks to with-
in 1 micrometer,

On the analysis side,
studying the output of photo-
graphic sky surveys—aonce a
tedious job of inspecting pho-
tographie plates on a light
box with a loupe—is now per-
formed by an Automatic
Plate Measuring System
(APM)at the University of
Cambridge. The device scans
each photograph with a la-
ger, and uses a microdensi-
tometer to digitize the
information. One plate may
contain four gigabytes of
information—equivalent to
100 sets of Shakespeare's
complete works.

The image analysis soft-
ware at the heart of APM
also has applications in the
fields of fluid dynamies and
archeological mapping. One
firm is using analysis tech-
nigues to investigate blood
proteins.

These techniques may one
day confirm that we're not
alone in this ocean of stars.

Magnetic
Stimulation

While the mechanical man
has long been a focus of fan-
tasy in the science fiction
realm, researchers have con-
tinued to make progress in
restoring function to dis-
abled people, Machines have
been developed that commu-
nicate with the blind and
deaf, or provide mobility for
people who can't walk.

Researchers at MIT's
Francis Bitter National Mag-
net Laboratory are at the
forefront of a new technology
that may one day restore
movement to nerve-dam-
aged limbs with magnets in-
stead of painful electrical
stimulation.

According to MIT s Dr.
David Cohen, a neurological
reflex can be obtained whena
noninvasive and quite harm-
less magnetic field is applied
outside the body, inducing a
small electrical current in the
underlying nerve tissue,

To improve efficiency and
practicality, Cohen and his
colleagues are trying to de-
velop a highly focused mag-
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netie stimulator to excite
nerve paths and ultimately
the brain. They're working
on a pulsed external magnet
with a concentrated field of
about 17 Tesla—or 340,000
times that of the Earth's am-
bient magnetic field at the
surface—for a few hundred
milliontha of a second. The
team must face significant
material stresses, and deliv-
ering the large intermittent
current in the electromag-
net’s coil could prove trouble-
SOME,

But if all goes well, the
next small step in using mag-
netic fields on the human
anatomy will be a transcu-
taneous neural stimulator
that will assist surgeons in
establishing the extent of
neurological damage.,

Personal
Robotics

As industry's enchantment
with shopfloor robotics con-
tinues to wane, it's difficult
to discern in what direction
the much-vaunted robotics
business is headed. But en-
trepreneurs continue to hold
out hope for enough consum-

= ing to the press release—ean

er demand to support & mar- |
ket for machines that will
serve dinner, house sit—
even tutor your children.
SynPet of Boise, Idaho,
(208-376-0303) has produced
an engaging little R2ZD2
called Newton that—accord- |

learn the floorplan of your
home, autonomously find and
dock with its own power
charger, understand voice
commands, sense intruders
ar smoke, even access on-line
databases to help your kids
with their homework,

A 20-meg hard drive and a
720K floppy inside the equiv-
alent of an IBM PC XT forms |
Newton's brain,

Another personal robot
produced by Droid Systems
Corp. (607-257-1661) comes
with a manipulator arm that
will permit it to serve drinks
at your next soiree.

Whether these machines |
will make the leap from up-
scale plaything to erucial
domestie tool is certainly ar-
guable, but at least they syn-
thesize a lot of intriguing
technologies. ™

The personal robot:
high-tech plaything
or useful tool?




OLD HOUSE RESTORATON

Period Furniture

HE RIGHT furnish-

T ings can really show

off a period home.

After all the hours of sweat

most of us spend bringing our

homes back to the way they

once were, it's a shame not to

take restoration this one step
further,

The obvious answer to the
old-house furniture question
is antiques. But some folks
don't have the time or the in-
clination (not to mention the
cash) to hunt down that just-
right piece,

Although rooms full of
mass-produced furnishings
in the style of a certain era
are perfectly fine for many
people, some old-house re-
storers demand more. Fortu-
nately for them, furniture
—like 80 many other things I
talk about here each month
—has entered the realm of
reproduction. There are
some pretty good pieces
available, patterned after
the originals, that would do
justice to any old house.
Some even come in kit form.
And, for a price, custom re-
production is also an option.

Furniture today
Today's new furniture orien-
tation is looking backward.
With the furniture market in
a conservative phase, fur-
nishings that capture the feel
of a certain period are pretty
easy to find. Walk into just
about any furniture show-
room today and you'll see
what 1 mean. Victorian and
Country French furniture,
for example, are currently
enjoying a revival. And sim-
ple Shaker style pieces, al-
though always out there, are
very popular now particular-
Iy in the Northeast.

Most of the furniture you'll
see has been adapted for 20th

Contributing Editor Bob
Vila is host of public televi-
ston's “This Old House.”
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BY BOB VILA

Kit furniture, like this styllsh highboy, offers excellent reproductions at reasonabie prices.

century use. In many cases,
this means a scaling down of
the larger pieces, like Euro-
pean reproductions of the
18th century, to fit into
today's rooms. Remember,
too, that people were smaller
a century or two ago. So
some seating pieces would be
uncomfortable to us today if
they weren't scaled up a bit.
In the name of progress (or
comfort) there has beena

drifting away from reproduc-
tion or authenticity in many
of these mass-produced
pieces. We've become accus-
tomed to overstuffed mateh-
ing chairs and sofas. These
deviations from original peri-
od furnishings won't matter
much to most consumers.
But, as [ said above, for those
who want to extend the
restoration of their home to
its furnishings, there are
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some alternatives that may
be more appropriate.

New old furniture
Is it new eld furniture or old
new furniture?

Mo matter which way you
say it, the end product is the
same, what I call reproduc-
tion furniture. Although
there are some variables
within this category, repro-

(Please turn to page 48)
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Shown here is the 3.8 Liter Supercharged engine.
-_'_._,_.--'

It represents sophisticated high performance engineering.
The Supercharged engine, available in the Ford
Ford, Mercury, Lincoln, Ford Trucks.
Our goal is to build the highest quality cars

Thunderbird Super Coupe and Mercury Cougar XR-7,
and trucks in the world.

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.

Buckle up—together we can save lives.




OLD HOUSE (Continued from page L6)
duction furniture is often handerafted
and patterned after an original old

piece. Although it may not be an exact

Buy America’s #1 selling wood glue copy, a reproduction piece will have the
0/ same form asits prototype. It'sreally an
Bnd QBt 2 /o0 MOre, f‘PEB intangible sort of thing—a period piece
looks and sits right and has the proper

| proportions.

At the high end of the spectrum are
custom reproductions. One of the most
expensive period furnishing alterna-
tives, a custom reproduction is usually a
line-by-line replica of an old piece that
just can't be bought today. For exam-
ple, a custom cabinetmaker may be
hired to copy an antique on museum dis-

| play for an old-house owner who desires

o/ ! | that exact piece. Or perhaps a long-lost
.2.5. _';'Ia FREE_ 25?‘;3 FHEE I family hairlnum is EF::EpiEdemm agn old
b i TTAnEmcuorec: photograph. This choice, of course, is

FHE PMCE (F

BTy . y usually reserved for furniture aficiona-

ey W dos with unlimited budgets.
sermees I~ pROFESSIONA 1, More common are the shops that spe-
CARPENTER i cialize in reproducing particular pieces.
e - 1: w4 Often sold direct by catalog, some of the
LUk I period pieces available include Windsor

aon |
T chairs, Queen Anne highboys, candle
stands, wing chairs, camelback country
sofas, drop-leaf tables and pencil post
beds. Many of the details of the old origi-
il FIME® . nals are carried through to these repro-
iﬁﬁ"ﬂi—ﬁr& a ATE! UMES" ductions. Some are relatively easy to
W e : . / gpot, like wide-board tabletops and
wing chairs with 11-in.-high authentic
turned lege. Others may be more subtle,
like hand-doweled frames, dovetailed
and mortise-and-tenon joints. Some of
the high-end furniture feature hand-
filed hardware and hand-rubbed finish-
es. Hand-carved detailing, an
extremely time-consuming task, can
also be found on some of these pieces.

Making it yourself

Reproduction furniture has also en-

Light wood, dark wood, all wood, it's the right glue for

;’iJ super-strength performance. It grabs fast. sets Falst tered the realm of kit firniture. Fora
e and dries to a heat- and water-resistant bond that's price that's significantly less than that
24N pecfect for finishing. And right now, it's a great deal. of an assembled and finished piece, you
e v DLIE rtities are imited. £ Barden e HHG can make some prett}' nice ]Oﬂkiﬂg pEl'i-

od pieces yourself. Roll-top oak desks,
bowback Windsor armehairs, Queen
Anne highboys, harvest tables, Shaker
rockers and fourposter canopy beds are
only a few of the things offered by mail
at substantial savings. Some of these,

FACTORY-

NI || P SURPLUS sue

Battiefield patterned after the original, are actual

Buy your BIHD[:“LAHS -$16 ONLY museum reproductions.
MAGRATRAC. 20,000 Gaks of sghon beiebld bispcuirs sath Most kit furniture is easy to assemble
HFS?S(E“:'IJBHLTED squipad wilh powseful 7X. lenses designed for the and can be done h_-,-’:_iumeu_ne with a mini-
orin KIT \nughest combsat conditions, guaranise in good can- mum of woodworking 51‘1'!3- Pieces are
farmil dition now open for sale to putilic with first come - usually precut and sometimes sanded.

first serve basis. Send $16.00 plus $2.50 for Omne manufacturer claims that, from the
shippng. Due to limited supply, NO MORE THAN 3 time you open the box to the time the
PER ORDER, NO C.0.0., send check or M.O. o: piece is complete (minus the finishing),
it should take less than an hour to as-

DEFENCE SURPLUS DEPOT semble a chair, 2% hours to make a bed,

ool 2
sunelf. Do work
1 nthers toesm Extra CASH

S CATALOE — shewt sl im._ $1.00 DIVISION 140 and 4% to 5 hours to put together a com-
i ool b g PO 4707 M. PECK ROAD plete chest of drawers. Another alter-
STRUCK-XIT = Dept PM100 EL MONTE, CA 91732 native is seeking out books that include

CEDARBURG, WISCONSIN 1012

(Please turn to page 51)
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EOPLE WRITE TO PENNZOIL

Straight answers from the automotive experts.

20W-50: Is 1t The Right Oil?

Q. A friend of mine recently had a
new 2.8 litre V-6 short block engine
installed in his 1984 Chevy 5-10 Blazer.
His mechanic recommended and in-
stalled 20W-50 motor oil in his new
engine, | strongly urged my friend
not to use any oil with that heavy a
viscosity in his new engine.

| also warned my friend that con-
siderable damage or short engine life
could arise from using a heavy vis-
cosity oil in his vehicle. Who's right?
Thank you,

W.H., East Lansing, Ml

A. If you placed a bet with your
friend, congratulations. He owes
you. General Motors recommends
5W-30 for winter, and 10W-30 for
SUMIMET.

It's true that prior to 1980, 20W-50
motor vils were generally recom-
mended for temperatures above 40°F
But engines have changed dramat-
ically. So have manufacturers’
recommendations,

And today, General Motors, Ford
and Chrysler do not recommend
20W-50 for any new car or light truck.,

If your friend continues to use
20W-50 in cold Michigan weather,
he's headed for a shorter engine life,
and even costly repairs. That’s be-
cause 20W-50 can’t flow fast enough to
adequately protect the engine. And
as winter gets closer, it's vital he uses
the right weight of oil.

The Right “Pumpability”
How well an oil flows through an

o

By Don Johnson

Vice President, Product Engineering
Pennzoil Products Company

engine to protect its vital parts is
known as “pumpability.”

Thicker oils, like 20W-50, have
“poorer pumpability”, and in cold
weather, can’t flow fast enough to
protect vital engine parts. When oils
can't flow fast enough to reach vital
areas needing lubrication, metal-lo-
metal contact can occur, damaging
the engine. This is why 20W-50
isn't recommended by U.5. auto
manufacturers,

Oils like 5W-30 and 10W-30 have
the “right pumpability”, so they flow
faster, and reach vital engine parts
quicker for complete lubrication.

The Small Car Myth
Some people still mistakenly recom-
mend 20W-50 for today’s smaller,
higher-revving engines because they
believe it provides better protection

PENNZOIL

World Class Protection”

—

against engine wear. This, however,
isn’t true.

Numerous industry tests prove
that Pennzoil 5W-30 and 10W-30
provide the same protection against
engine wear as 20W-50. And because
SW-30 and 10W-30 Aow faster, and
provide quicker lubrication, all U.5.
manufacturers recommend them for
today’s engines,

When To Use 20W-50
20W-50 can be used in high-perform-
ance racing engines, or modified
engines built to accommodate a heav-
ier weight oil. And, some European
car manufacturers still allow the use
of 20W-50 in warmer climates. In rpery
case, always check your owner's
manual. And then, choose quality
Pennzoil in the weight recommended
by the manufacturer.

Every weight of Pennzoil Motor
Oil exceeds the API's highest stand-
ards (AP1 5G/CD) for car engine
protection. So no matter what you
drive, theres a Pennzoil Motor Oil
that can protect it. In any tem-
perature, or any driving condition.

We're Open To Questions
about your motor oils, lubricants and
engines. However, you can tellus a
few things, too. Maybe you've dis-
covered something interesting about
motor oils or lubricants. Or you have
a special reason for being a Pennzoil
fan. We would like to hear from you.
Write to: Don Johnson, Pennzoil
Products Company, P.O. Box 2967,
Houston, TX 77252-2967.
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DESERVES A TOUCH OF 'GLASS.

Presenting the Liquid Glass™ Total Appearance System.

There's nothing like the exhilaration of seeing your prized auto, boat or plane
gleaming with a glass-like, satin-smooth glow. One that tums heads while
turning away the elements. And now because of a startling breakthrough in
appearance chemical technology, you can apply this “showroom™ brilliance in
minutes — and enjoy its benefits year ‘round.

Chemical cross-linking...the nucleus of our system.

Unlike other finishing families, the Liquid Glass System works because each
highly-refined product chemically bonds with the next. The concept is simple.
The results — simply spectacular. All five products are perfectly safe for use
on Clearcoated surfaces, and help retard acid rain and hard water spotting.
When used together as a Total Appearance System, they cross-link 1o give
you maximum protection and beauty.

Pour on our Liquid Glass Wash Concentrale, Pre-Cleaner and Polish/Finish
today — and see how their dazzling glow reflects on you. Than rejuvenata
your leather, vinyl and rubber with our Connoisseur's Choice® duo — the
miracle cross-linked mixtures with Mink Oil. But don't wait. Once you experi-
ence a touch of 'Glass, you'll never settle for less.

Liquid Glass Polish/Finish is sold only in the gold can with the red
Corvetie on its face. We do not manufacture or private label an
“Advanced” version of any of our products. Never have, never willl

The Liquid Glass Total Appearance System is sold
at quality conscious retall stores nationwide, or call
now, toll free: 1-800-548-5307 for the name of your
nearest Liquid Glass Products Distributor. In N.J.,

call (201) 387-6755. LIOUID GLASS ENTERPRISES, INC.
P.O. Bax 1170, Teaneck, NJ 07866 USA
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OLD HOUSE (Continued from page 48)
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plans for building any number of repro-
duetion can also be a

good source of build-it-yourself furni-
ture plans. A pood ease in point is this is-
sue of POPULAR MECHANICS that
shows you how to build a Shaker end ta-
ble. The story starts on page 85.

So, you have lots of choices. Aside
from taking the antique route, you can
order authentic or close to authentic pe-
riod furnighings to complement your
home from one of the shops that special-
ize in re-creating original old pieces. If
you've got the eash, you ecan have a cabi-
netmaker re-ereate a period piece ex-
clugively for you. If you've got the time,
tools and skill you ean build something
for yourself, Or you can save lots of
money and assemble and finish a piece of

—— -
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Since radar displays ondy one number, the operator has the responsibility to decide which vehicle is being clocked.

Why radar makes mistakes.
How to protect yourself.

Irs hard to believe, but traffic radar does
nol identify which vehicle is responsible
far the speed displayed. It shows only a
speed number, The radar operator must
decide who to blame.

How radar works

The radar gun is aimed at traffic and it
transmits a beam of invisible radar waves,
Moving objects reflect these waves back
to the radar gun. Using the Doppler prnciple,
the radar calculates speed from the
reflected waves. But there's a problem.

The best guess

Remember, these reflections are in-
visible. And truck reflections can be ten
times stronger than car reflections. How
can the operator know for sure which wehicke
s responsible for the number?

The truth is, in many cases he can’t
be sure. The result? You can be ticketed
for somebody else’s reflection.

The only way lo defend yoursell
against these wrongful tickets is to know
whien radar is operating near you.

Self Defense
We specialize in radar waming. Escort
and Passport have a unique warning
system thal tefls you radar strength—with
both a varable-rate beeper and a visual

meler. You'll know when the radar unit is
near enough to have you under surnveillance.

Car and Drver, Popular Mechanics
and Rounde! magazines have each lested
radar detectors. And each gave us their
highest ratings. Call toll-free and we'll send
reprinis of the complete tests.

We're as close as your phone

To order, call toll-free, Orders in by
6:00 pm eastern tme go out the same day
by UPS and we pay the shipping.

And we puarantee your satisfaction.
If you're not entirely satisfied within 30 days,
return your purchase., We'll refund your
money and shipping costs.

The best defense against wrongful
tickels can be in your car tomormow.

Joll Free 1-800-543-1608
{Call Bam-midnight. 7 days a week]

RADAR WARNING AECFIVER

ESCORT $245 (v o= acid $14 70 1)

PASSPORT

I.-.ll"lI-| -ii"_

PASSPORT $295 0 res a0 51770 )

Cincinnati Microwave

» Department GOG309
O Microwave Plaza
Cincinnati, Ohio 45249

& L Ot

kit furniture yourself. |
Subscribe fo. .. Save Time! Save Money! Mill
Source List MILITARY VEHICLES “;WEEFHEHE-
Bt i mamiactaer. AN ARTRLES NEWE S

MENT PANELS

Armemcan

D, Marriatown, TN 37814, 615-587-2042

B The Bartley Collection, Ltd., 3 Airpark Dr.,

Easton, M1 21601, 500-227-8539

B Cohasset Coloniala, 518 IX Ship 5t., Colas-

set, MA (2025, B00-285-Z188; Catalog 53

B Craflsman's Cormer Wooderall Collection,

4012 N.E. 14th 5t., P.(). Box AP, Des Moines,

LA G0S0E, 515-265-3239

B Emperor Clock Co., Emperor Industrial

E‘;k. Fairhope, AL 36632, 205-928-2316; Cats-
51

B Shaker Workshops, P.0. Box 1028, Con-

cord, MA 01742, 617-646-5985; Catalog §1

B Yield House, Route 16, North Conway, NH

(CER60, BO0-Z58-4T20

o Colision Dasmage on
Tnﬂlﬂvn-dhhwu
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ELECTRONICS
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Have Phone, Will Travel

F YOU'VE got a
pocket big enough for
a wallet, you've got a

pocket big enough for a cellu-
lar telephone. Long the dar-
ling of car-bound demon
dialers, cellular phones are
now becoming more portable
and mobile than ever.

What's more, prices are
actually coming down—mak-
ing radiotelephone communi-
cation more accessible to
more people.

Leading the way in putting
a phone in everyone's pocket
is Motorola. The company's
new Micro TAC is the first of
what is being called a new
class of personal Ltelephones.
The Micro TAC weighs 12.3
ounces and is only 15.8 cu. in.

1908 ALJ. REYNOLOE TORACCO CO

in size, including battery. A
slimmer battery, available as
an option, reduces the
weight to 10,7 ounces and the
size to 13.5 cu. in. Continu-
ous talk time is 75 minutes
with the standard battery
and 30 minutes with the slim
battery. Battery recharging
takes about | hour,

The Motorola Micro TAC
operates in 2 manner remi-
niscent of the planet-to-star-
ship communicator used in
the old “Star Trek" television
series. When not in use the
mouthpiece flips up so that
the entire phone is only about
5V in. long. To operate the
phone, you simply flipout the
mouthpiece, extending the
phone’s length to about The

¥

in., and get a dial tone. Dial-
ing is done with the now-re-
vealed keypad, which can eall
up to 120 phone numbers
stored in memory for easy
retrieval,

The retrieved number is
displayed on an LEI screen
for visual confirmation. To

» i
.

-.t - oy

hang up, just flip the mouth-
piece closed,

The Motorola Miero TAC
packs a lot of features into
its tiny body. It offers eall
sereening, a call message for
when you're away, & micro-




phone mute function to keep
off-line conversations pri-
vate, automatic redial, speed
dialing, a call timer, a locking
function and call-usage re-
strictions to prevent unau-
thorized calls and a theft
alarm when used with the ve-
hicle-mounting option. Micro
TAC costs $2005, but as with
many cellular phones, the
street price can be much less
than the retail price. Bullier
portable phones are available
for as low as $699. About 15
companics now market por-
table cellular phones,

Like other portables, the
Motorola Micro TAC hasa
0.6-watt power rating, in
eontrast to the 3-watt rating
for other cellular phones,
This means that you might
experience some reception
problems in fringe areas or in
places with tall buildings. As
system coverage improves,
reception problems for por-
tables are expected to dimin-
ish. For in-car use, most
manufacturers offer a boost-
er that upgrades a portable
to a 3-watt unit.

Expanded service
Portables have also gotten a
boost from the recent Feder-
al Communications Commis-
sion decision to increase
channel capacity. In each
market area, the FCC per-
mits two cellular services to
operate. Each carrier con-
structs its own network of
cells, each cell having its own
low-power transmitter/re-
ceiver. As you pass from cell
to eell, your call is handed off
from one to the other for un-
interrupted service. Thanks
to the recent expansion, each
of the two carriers in an area
can now handle up to 416 con-
versations per cell simultan-
eously—up from 333, Newer
HB32-channel phones allow
vou to subscribe to both car-
riers' services.

Even more channel capaci-
Ly is expected when cellular
carriers begin switching
from analog to digital pro-
cessing late next year. Digi-
tization will enable carriers
to compress the signal so that
MANY MOre Messages can
share the same band. The

quallt:dimhwd
t.lurImeI:naa!';\‘.urngnlaz1

Thnne truly concerned
about power capability may
opt for a transportable cellu-
lar phone. Transportables
are typically mounted in a
ecar, but the handset and the
battery pack may be re-
moved and carried any-
where. They have a 3-walt
power rating but the battery
pack generally makes them
bulky and heavy. Transport-
ables can weigh as much as 7
pounds, making you feel like
the radioman in “The Battle
Of The Bulge.”

Transportables are easily
transferred from car Lo car,
and easily removed for safe-
keeping. Manufacturers may
be inclined to let you decide
on how you want to use the
phone. For example, the
Audiovox CTX-5000 ($1995)
can be used in-car, as a trans-
portable or as a portable.

Falling

Cellular telephone service
now is available in 300 U.5.
cities and is used by more

than 2 million subseribers.
Monthly bills average abhout
£130 but service packages
vary. For example, low
monthly rates with a high
charge per call is :vu'hhla
for those interested in
cellular phones only for
emergencies, rather than
routine calls.

While versatile portables
and transportables are ex-
pected to be big sellers over
the next few years, standard
in-car cellular phones should
become the most affordable
mobile phone option. Street
prices already have dropped
to $400 for a basic model.

Manufacturers are making
in-car models easy to use
while driving. Most cellular
phones can be converted to
hands-free use with the addi-
tion of a microphone and a
speaker. Communication is
even easier with a voice-acti-
vation feature like that found
on the Audiovox CTX-4000
($1495). By simply saying
“Call Joe" you can reach your
boss at the office—or at his
car phone. P

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




Report From
Paris

HERE WAS no for-
T mal competition for
top participant in the
1989 Paris Air Show. But if
there had been one, the Rus-
sians would have won it
hands down. The Soviets
would have triumphed, not
only for the gobs of interest-
ing flying machines and dis-
plays they brought to Paris,
but also for the sheer show-
manship they exhibited at
this, the 38th running of the
world's premier air show.
The Russian revolution
kicked off with the arrival of

the 6-month-old, Antonov |

AVIATION

BY FRED MACKERODT, Contributing Editor

An-215 and the shutthe Buran on the Le Bourget tanmac.

MIG-29 hits the dirt as pliot ejects.

An-225 Mriyva (Dream).
Weighing in at 600 tons in
maximum takeoff configura-
tion, it is the world's largest
and heaviest aircraft. The
Dreamn arrived in Paris with
a flourish. With its six

like landing gear deployed,
the huge aircraft made three
circuits of Le Bourget punc-
tuated by a window-rattling
low pass over the flight line.
On its back it carried the
space shuttle orbiter Buran
{(Snow Storm), the first time
this particular piece of Soviet
equipment has been put on

54

public display.
The first day's
flight displays
were captured by
the Soviet's two
fighter aireraft,
the Mi(G-29 Ful-
crum and the Suk-
hoi Su-27 Flanker.
The air work by
these two flying
machines was
nothing short of
. Tail-
glides, hammerhead stalls,
plus high alpha and rising
knife-edge passes, kept the
andience agog.

Bail out

But then an event
happened. The MiG-29
slogged down the flight line
580 ft. above the ground in a
low-speed, high-angle-of-at-
tack pass designed to display
its docile, slow-speed han-
dling. At the end of the run-
way, the 39,600-pound jet
arced overinama-
neuver that looked like it
could have been part of its
repertoire, but wasn't. A

small explosion was the first
sign that anything was really
amiss. The ejection seat
hurled test pilot Anatoly
Kvotchur free of the airplane
barely a few hundred feet
from the ground and the nee-
dle-nosed fighter plummeted
to earth, burying its first
eight feet in the rain-soft-
ened Le Bourget turf before
i ing in a giant ball of
fire. The lucky test pilot
landed mere yards from the
inferno, his chute opening
Jjust in time to break his fall.
He sustained only minor in-
juries in the process.
KEvotchur admitted at a
later press conference to
ejecting a few seconds later
than he should have, adding,
in what has to be the aviation
understatement of the year:
“The height was much lower
than recommended in the
manual.”

vidual at the 1989 Paris Air
Show was Sergei Sikorsky,
the 64-year-old son of Igor,
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| inventor of the first practical

helicopter. Sergei, a vice
president of special projects
for United Technologies’ Si-
korsky Aircraft, speaks Rus-

| sian, and he's made a lot of
| friends in the Soviet delega-

tion since he began coming to

| the show with his father in

1952. At this show, every-
body—and I mean every-
body—was after Sergei to
take them over to the Soviet
exhibits to interview the

a group from Westland, the
British helicopter manufac-
turer, to see the Mil Design
Bureau's prototype Mi-28 at-
tack helicopter, code named
Havoc by NATO. Sergei’s
comments about the Rus-
sians: “They've very steadily
been nibbling away at any
technological lead the West
may have, particularly in
their mastery of aerodynam-
ies. They're using the Paris
Air Show to explore as never
before the potential for inter-
national cooperation.” M

WM|#I:;I#M
et helicopter experts.




Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (sce details below)

The inirodnces one of the
moat fully tested and proven gas sav-
ing, ongine treat-

The Secret is "Poly”

“Poly” Is short for uoroethy-
lene (TFE), the slipperiest substance
known to man. (1981 Guiness Book of
World Records). Petrolon Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce englne
friction, increase gas mileage and horse-
power and reduce engine operating
temperature, your ofl and engine
to last longer...plus it reduces metal wear,
defraying costly owerhauls.

Years of Testing and Use
Have Proved it Truel

Slick 50 has been thoroughly tested in
independent laboratories and out on the
road:

The March/April 1982, p. 35 issue of
“Consumer Digest™ magazine stated,
"Slick 50 does reduce engine heat and
ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

One of the country's most respacted
research institutes reported applying
a powerful ultrasonic deaning process to
a Slick 50 treated and were sur-
prised at its permanence. “We actually
expecied the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there.”

TUV, a German testing laboratory with
credentials every bit as prestiglous as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas mileage and horse-
power. Thelr tests showed that these
gains were due to a reduction in friction.

for alrcraft—Slick 50 Adrcraft Piston
Engine Treatment (FAR. #33.48). This

FAA endurance test simulated 1400
hours of engine use.
The power laboratory at a

sounthwestern university
stated, "Slick 50 does increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Shuttie Columbda 11505 the
chemical “poly” In its gears and bearings
because It Is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a for-
ture test overseen by the Antomotive
Services Council for Penneylvania and
shown on WIVE television. Three cars
with 75,000 to 129,00 miles on themn were
treated with Slick 50. Six months later
the oil was drained from each vehide, and
the cars driven without the oil plugs for
about a half hour. The water temperaturne
never rose and the engines sustained no

apparent damage.

it's Easy to Treat Your Engine
A few minutes before oil and filter
add the engine fush you get
free with each order to dean out the
engine Let the engine idle for 5 minutes.
Then drain the ofl, change the filter and
add the proper amount of oll, less one
quart. Add one quart of Slick 50, drive
for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “Poly”
between the parts where it s burnished
into the pores of the metal.

Only One Treatment Necessary

It's permanent, so you do it only once,
not each ime you change oil. One gquart
of Slick 50 will treat all standard 4. 6 and

B-oylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible
with petroleum-based olls with the excep-
tion of graphite oils. However, once an
engine is treated. you can go back to a

graphite type if desired.
4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and location,

but no matter what your conditions, Slick

20 cam:

1. Increase mileage

2. Increase horsepower (small economy
cars and large RV's really need this)

3. Reduce operating temperatures, thus
increasing the lubrication and life of
the oil and engine.

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the englne wear on a car
can be caused by lubrication starvation
cars experience when first started before
the oil begins to circulate. Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended In an excellent
grade of petroleum oll which meets or
exceeds every manufacturer's engine
warranty requirements. In addition, this
oil carries an American Petroleum Insti-
tute service classification SF-CC-CDD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notice an improvement in engine perfor-
mance, return your involce with a short
note telling why, for a prompt full
refund—mno questions asked.

Profit from hl“l;ﬂ
Slick 50 Yoursel

Here's an opportunity to make hand-
some profits. Having such solid test
results from major Institutions make
Slick 50 easier to sell than many other
products. Free dealership information is

sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised in a current magazine at
a lower price, we will beat that price by
$2.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 10 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B2, Dept. PM109,
Emﬁmu,c:lﬂmnhm

fulmlto:mpimnwmr‘aperhqmnm
and save my engine—rush me risk free:

[0 One Slick 50 at $39.95 + $4.00 shipping and
handling. Calit. Residents add 7% Sales Tax.

[0 Give me free shipping and handling for my
order of 2 or more at $39.95 each.

[0 Chack 0O cob. [ Visa/MasterCard

Card #

Exp. Data

Name

Address
{Give strest address i possible for UPS delivary)

City
PEC
Progressive Energy Corporation

255 South Bant Avenus, #82, Depl. PM109
San Marcos, California 82069
CALL NOW, TOLL FREE 1-800-525-0824
IN GALIFORNIA, TOLL FREE 1-B00-233-8550.
€980 Progressive Eniengy Com.
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ACURA INTEGRA

HEN HONDA began its
wEreat Acura experiment
three years ago, the Integ-
ra sport coupes and sedans were es-

sentially supporting players for the

new nd luxury cars, with a lot of
Honda Civic assembled beneath the
relatively anonymous exterior.

Nevertheless, through competitive
pricing and clever market positioning
—Integra was portrayed as a direct
beneficiary of Honda’s all-conquering
Formula One racing program—this
new car became a solid player in the
Acurastable.

For 1990, the Integra gets its first
major makeover, becoming less Civie
and more Acura in the process—big-
ger, stronger and, at first glance, bet-
ter than the first edition.

Scaling up

In gize is a key element in put-
ting the second-generation Integ-
ra more squarely in the Acura luxury
camp. Save for height, which is down
0.7 in., every exterior dimension is in-
creased. The 2-door hatchback pic-
tured here is 172.9 in. long, 4.4 in.
more than the old car. Wheelbase has
been increased from 96.5 to 100.4 in.,
and width from 65.6 to 67.4.

As usual, Honda has passed along
these exterior increases as interior
volume gaing, offsetting the reduced
roof height by dropping the floorpan.
The car feels bigger inside, and interi-
or appointments have been substan-
tially upgraded.

As you might expect, bigger also
equates with heavier, some 300
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pounds from last year's coupe to the
new one. However, the gain has less
to do with dimensional increases than
it does with vastly improved chassis
rigidity. This is a much stiffer plat-
form than its predecessor, which pays
off in crisper handling.

Displacement of the original 1.6-
liter double-overhead-cam 16-valve
Four has been increased to 1.8 liters,
with a corresponding bump in horse-
power (130 versus 118) and torque
(121 Ib.-ft. versus 103).

With similar power-to-weight num-
bers—19.7 pounds per hp for the old
Integra, 20.3 for the new—we don't
anticipate much difference in all-out
acceleration. The original Integra
could get to 60 mph in 9 seconds, and
we expect the new car to do the same,

However, the new car feels more
responsive off the line, and isn't as
buzzy as its predecessor. The key is a
big improvement in the torque curve,
which is a good deal flatter than the
1.6, and comes on lower in the band.

At the wheel
The new torque curve enhances the
driving experience in two ways. You
don’t have to drive the car like you're
mad at it to get it to perform, and on-
going operations seem quieter than
in the original. About the only crit-
ical observation we might offer is
that the bottom end of the power
band, though improved, can still use
some bolstering.

As before, two transmission op-
tions are offered, a 4-speed automatie
and a H-speed manual. We view the

latter as exemplary, one of the best
front-drive 5-speeds in the business,
To go with the chassis stiffening,
Honda has given the Integra new sus-
pension pieces, installing its double-
wishbone control arms at all four
corners, & la Legend. Another new
touch is the availability of antilock
braking.
All these elements add uptoa
rty sedan that feels more precise
Lﬁn its predecessor—which is saying
something, since the original Integra
wasn't exactly deficient in the han-

dling department.

The design goal
Honda's exterior designers wanted to
make sure that everyone would un-
derstand that this was a new car, and
succeeded. With its expanded glass
area, flush-mounted headlamps (re-
mftn‘f the old pop-ups) and lower
etailing, Integra 2's exterior
mn't be confused with the understat-
ed lines of the old one. Nor can it be
confused with either the Honda Pre-
lude or Accord, a stated design goal.

On the other hand, it could be con-
fused with some others. From certain
angles one sees a diminutive Ford
Thunderbird or Mazda MX-6.

But we don't think this genetic ano-
nymity will slow the new Integra's
sales pace a bit. The original In-
tegra stood right there in the front
rank of all-time Honda winners. Al-
though the price has climbed a bit
—to the $12,000 to $16,500 range—
we expect this new Integra to run up
the same kind of score. —Tony Swan
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Motorcraft maintains that this is not the place
for a replacement part to bite the dust.

£ 1998 Vel Mamor Camipamy

There are lots of replacement parts, but
there’s no replacing the Peace of Mind™
that Motorcraft quality will give vou.

Many drivers don't think about replace-
ment parts untl it’s too late.

Fortunately, the Motorcraft engi-
neers at Ford are thinking about them.
All the time.

Like the Motorcraft FL-1A oil filter,
with a unique filtering element that
traps up to 80 percent more dirt than
other leading brands.

Or, like their
Motorcraft Tested
Tough batteries with

a computer-enhanced grid design that
improves both cold cranking power
and reserve capacity.

So get Motorcraft Quality Parts,
original equipment on -
al]anrd, qLir?mln and Mﬂtﬂmmﬂ (Jord )
Mercury vehicles, and
maintain the perform-
ance that was in your car from the start.
Motorcraft Quality Parts are also avail-
able for all makes of cars and trucks.

They’re more than just parts, they’re
Peace of Mind.

For the Motorcraft retailer nearest
you, call 1-800-521-5181.

QUALITY PARTS FOR QUALITY CARS™
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FORCE

The $530 million B-2 Stealth bomber joins the B-52
and the B-1in forming a Strategic Air Command
capable of defeating diverse threats. But the American
public must decide if the price is just too high.

BY TIM COLE, Science/Technology/Aerospace Editor

RIEFERS AT Strategic
Air Command headquar-
ters in Omaha, Nebraska,
are starting to call it an “in-
tegrated force package."” But the mar-
ria e of flight-weary B-52s, as yet
inished B-1Bs and politically ex-
Plaswe B-2s looks more and more like
‘something old, something new.'

Nonetheless, as controversy and
debate swirl and eddy around the air-
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breathing leg of America's nuclear de-
terrent, Air Force leaders continue
the task of modernizing SAC’s bomb-
er platforms—crucial, they say, tothe
process of waging peace. Who's to ar-
gue? Like it or not, the strength of
America's bomber force has helped
prevent global conflict for more than
four decades—in a game of brutal log-
ic that only makes nuclear war all the
more unimaginable.

AR FORCE PHOTOS

ESISTIBLE

The current doctrine? Aging but
still viable B-52s, capable but cantan-
kerous B-1Bs and revolutionary but
hugely expensive B-2s will work in
concert to knock out key targets inthe
event of a nuclear strike—and to as-
sume a conventional role in times of
low-intensity conflict. Each brings
unique attributes to SAC’s power
mix, forming 4 new weapons suite
that, with hope and skill, can stand up
to an evolving Soviet threat for anoth-
er 40 years and beyond. Vast expense
and technological uncertainty casts a
pretty tall shadow on this otherwise
optimistic outlook.

To understand the changes taking
place in America's Strategic Air Com-
mand, POPULAR MECHANICS inter-
viewed senior military leaders like
SAC Commander-in-Chief General
John T. Chain, and attended the B-2
rollout, meeting with engineers and
officers of Northrop Corp. We also
flew in the B-1B, making PM one of
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IRRESISTIBLE FORCE

the few publications to place a repre-
sentative aboard Ameriea’s low-level
penetrator (see “Fail Safe '88," page
54, Jan.'88). And on our recent ride on
alow-level B-52 mission through
America's heartland we observed the
simulated releasze of air-launched
cruise missiles, a new role for the
mighty Stratofortress. Our inter-
views, technical briefings and flight
time have given us a comprehensive
understanding of where SAC is head-
ed. B-52s and B-1Bs already stand
alert. But significant hurdles must be
overcome before the B-62, B-1B and
B-2 can coalesce into an interdepen-
dent foree of devastating destruetive
[:ul.entml—n potential that, ironical-
vy, may be the keytoa lastmg peace.,

A look back
While the Northrop B-2 Stealth
bomber was capturing headlines,
keeping the B-52 flying and fighting
despite its increasingly geriatrie air-
frame was the preoccupation of flight
crews at scattered SAC bases,
Improved East Bloc surface-to-air
missiles and the B-52's immense radar
eross section have turned Ameriea's
oldest bomber (it was first manufae-

tured by Boeing in 1952) into a superb
delivery vehicle for air-launched
cruize missiles. These weapons up-
grades in the face of a significantly
Eeal;er threat have transformed the

52 into a logical platform for elimi-
nating certain targe icularly
early-warning sensing devices—at
standoff ranges.

But the Strategic Air Command is
also formulating plans to turn part of
the B-52 fleet into a low-level attack
bomber in a conventional scenario.
SAC planners foresee the need for
deep interdiction of enemy troops and
gupplies in time of theater conflict.
Upgrades in night-vision and terrain-
avoidance gear will allow convention-
ally armed B-52s to fly to long-range
targets in any weather. Just a handful
of bases around the world—from
Diego Garcia in the Indian Ocean to
Keflavik in Iceland—gives the B-52
virtually global coverage.

The B-52's offensive avionics have
been upgraded, and the ALQ-172
electronic countermeasures system
has proven successful. Other conven-
tional warfighting equipment include
the GPS global positioning system for
precision navigation (soon to become

fully operational), an infrared night
vision system and head-up display (a
highly unusual technology transfer
from the fighter community) and an
offensive avionics system (DAS).
Similar to ground-attack systems
found in F-16s and F/A-18s, the B-52's
OAS senses altitude, barometric
pressure, inertial navigation plot and
other factors, evaluates target data,
and adjusts the plane's inbound
course and weapons release.

Equipped with Harpoon antiship
missiles and mines, the B-52 can easi-
ly convert to sea patrol plane, adher-
ing to a concept SAC planners call
MASS, or Maritime Air Sea Surveil-
lance. MASS calls for protection of
shipping lanes in the event of an East
Bloe attack on Western Europe.

Fast forward

While the future of the B-52—assist-
ed by avionics upgrades and careful
airframe monitoring for signs of
stress—has never appeared brighter,
it's been anything but smooth sailing
for the Rockwell B-1B. Failure of the
Eaton Corp. ALQ-161 electronic
countermeasures system to perform
according to manufacturer's claims

T
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TOMORROW'S SAC BOMBER MISSION =~

Inagreatly condensed artlst’s view of the future strategic battle space, B-535 lead & strike using air- launched
cruflie missiles to knock out enemy sersing platforms and airfields. B- 18z firing short-range attack missiles ang
dropping gravity bombs strike figed missile silos and 5AM sites. The B-2 penetrates heavier defenses 1o
eliminate hardened or moblle missile sites.




has been a lightning rod for criticism
of the $275 million swing-wing bomb-
er, Crashes due to bird strikes and pi-
lot error haven't helped the B-1B's
reputation, nor have pesky but per-
sistent anomalies like fuel leaks.

But the world's first low-level stra-
tegic penetrator has earned high
praise from air erews, who fly the B-
1B through the world's roughest ter-
rain. "Fighting"” the B-1B is tough
physical and mental work, as [ discov-
ered on that training flight out of
Dyess Air Force Base in Abilene,
Texas. It takes some pretty aggres-
sive flying to execute terrain-mask-
ing tactics through densely wooded
mountain passes. The low-level ratio-
nale becomes immediately clear when
you're clearing ridge lines by 100 ft, at
550 knots. While chaff, flares, radar
loeation and warning systems and ter-
rain-following radar give the B-1B
some potent (though still not perfect)
capabilities, its real strength is this
ability to fly low at high subsonie
speeds, often within the erags and
chasms of the topo m}p ¥, to foil ene-
my detection methods. Indeed, the
smaller, faster, more agile B-1B car-
ries greater payload than the B-52

and drops it with greater accuracy.

Despite its shortcomings, SAC
must depend on the B-1B more and
more as time passes, not only as a
means of penetrating Soviet air space
with gravity bombs, but as a standoff
platform for advanced cruise missiles
as the Soviet threat evolves. The B-
1B also has on its side one very sober-
ing and incontrovertible fact. The B-2
is several years from full production,
if it ever passes Congressional budget
serutiny, making the decision to buy
the B-1B all the more astute.

The new technology
As with any expensive, complex
weapons system, the B-2 is hardly
without criticism. Detractors charge
that the latest generation of ground,
spaced-based and histatic radars, not
to mention advanced optical and infra-
red sensors, will detect the B-2 asit
ﬁenetrates Soviet air space to strike
ardened or mobile targets. They say
that billions in stealth technology can
not protect B-2 from easy intercep-
tion once detected, and that standoff
cruise missiles will perform the mis-
sion more accurately at less risk.
They also point out that the B-2 mis-

sion of finding and eliminating relo-
catable ICBM launchers depends too
heavily on satellite reconnaissance,
which will be eliminated in the first
phase of a general nuelear exchange.,
General Bernard P. Randolph, com-
mander of Air Force Systems Com-
mand which is developing the B-2,
forcefully disagrees, ticking off B-2's
advantages. A 6000-mile unrefueled
range and an effective 50,000 pound
internal weapons load of short-range
attack missiles, nuclear gravity
bombs or conventional ordnance
give B-2aformidable punchina vari-
ety of mission scenarios. B-2s flying
from just four bases—two in the
states and two overseas— could cover
most of the world's hot-spots with just
one refueling.

The B-2's flying-wing platform,
first proposed by Jack Northrop for
the YB-49 back in the late 40s, is
thought by the Air Force to embody
the proper combination of load carry-
ing, Night efficiency and low observ-
ability. If a B-1B has a radar cross-
section Yjooth that of a B-52, the radar
cross-section of a B-2 is said to be
“,oth that of a B-1B—giving the B-2
the appearance of a bird on an enemy
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radar. Passive stealth characteristics
also extend to B-2's infrared signa-
ture. The intakes for the aircraft's
General Electric F-118 engines are
shielded, as are the exhausts. Addi-
tionally, placing the engines well
within the airframe reduces the B-2's
acoustic signature.

The B-2 is controlled by huge trail-
ing-edge ailerons, flaperons and other
articulating surfaces that provide di-
rectional control and flight stability.
As an inherently unstable structure,
B-2 remains aloft by relying on com-
puter actuation of the control sur-
faces. Steering by a process of
differential drag, the B-2's outboard
surfaces are split—suggesting dual
aileron and spoiler functions.

With the aircraft’s F-118 engines
embedded in the B-2's composite air-
frame, augmenl‘.inlg inlet air obviously
became an izsue. Northrop engineers
addressed this problem by installing
two square doors on the top of each 2-
engine nacelle, The doors were open
during most of the first flight. Tiny
doors for auxiliary power unit ex-
haust and other functions, along with
a centerline yaw indieator, round out
B-2's revolutionary profile.

The primary eriticism of the B-2
centers on its tremendous cost—3$530
million in current dollars. Congres-
sional leaders are naturally balking at
this huge expense as America’s bud-
get deficit continues to squeeze feder-
al coffers. Air Force leaders like Chiel
of Staff General Larry D. Welch
counter that the B-2's $§5630 million
pricetag includes the cost of ground-
support facilities and research and de-
velopment that will be amortized
among future stealth programs like

the advanced technology fighter. The
cost of the B-2 comes closer to $270
million per plane on a “flyaway” basis,
according to the Air Force, and be-
comes even more attractive when you
consider the cost per target covered.

Mission scenarios

Three bombers. Three distinct weap-
ons loads, Three separate scenarios
for penetrating and overwhelming an
enemy’s defenses. But how will B-52,
B-1B and B-2 work together?

Air Force planners au%lgeﬁta target
selection based on each airplane's
unique capabilities, Priority will be

iven, according to General Chain, to

nocking out Soviet radar installa-
tions, airfields and command and con-
trol installations for space-based
reconnaissance assets. Eliminating
the enemy’s “eyes” and ability to in-
tercept will ﬁreatly improve the
chances for follow-on strikes. Cruise
missiles launched from B-52s would
be the logical choice for this crucial el-
ement in the SAC mission, with large,
vilnerable B-52s continuing on to
drop their load of gravity bombs on
less heavily defended targets like
bridge- and railheads.

With the enemy’s ability to detect,
track and intercept SAC's bombers
thus degraded, B-1B's carrying
gshort-range attack missiles
(SRAMs), additional cruise missiles
on external hardpoints, or its internal
weapons load of B-28 or B-61 freefall
nuclear bombs, eould foeus unhin-
dered on hardened ICBM silos, The
Air Foree considers the silos to be
worthy targets even though weapons
inside them may already be launched
in a first strike, The Soviet Union, un-

like the 11.5., ean quickly reload.

That leaves the task of finding and
eliminating 58-20, 85-24 or 85-25 mo-
bile ballistic missile launchers, as well
as rail-garrison ICBEMs, tothe B-2—a
task Air Force planners concede will
be extremely difficult. The B-2 would
also rely on its passive and active
stealth characteristics to penetrate
an enemy's heaviest defenses to
strike hardened, high-value targets
like command posts.

Can it all work according to the ex-
perts? Much depends on adequate in-
telligence and sufficient warning so
that SAC bombers can escape incom-
ing warheads. Indeed, “escape time”
is addressed in the Air Force's tech-
niques for “quick starting” and
launching these huge machines. But
the question of SAC's ability to per-
form its mission, to hold Soviet tar-
gets at risk, is intertwined with the
issue of deterrence—and insuring a
more stable world.

Many critics insist that cruise mis-
giles can perform SAC's mission with
far less cost and far less risk. “Cruise
missiles are good. Bombers are bet-
ter,” in General Chain's view.
Manned aircraft carrying gravity
bombs ean be regenerated, redirect-
ed and recalled. They can be dis-
patched and held in position to
demonstrate resolve. They contrib-
ute to a potential aggressor's target-
ing and air defense problem because
they aren't fixed in a silo—which
makes an easy target—or far at seain
a submarine—where communication
links suffer. Manned bombers there-
fore give an enemy pause—precisely
the impulse one needs to engender
when preventing Armageddon. M

-

The B-2 Weathers Congressional Budget Storms

Aspin. "What this amendment does is say slow down the pro-
gram and do the research and development.” A less expen-
sive B-2 program is being sought that would reduce the total
purchase to lar less than the 132 airplanes the Air Force says
it needs to maintain a credible deterrence. The B-2 also fig-
ures pivotally in strategic arms reduction talks. Between per-
lormance milestonas and federal budget fights, the story of
stealth is far from over.

f"‘l""#‘ﬂ?'ﬁiw '

UST AFTER the Morthrop B-2 Stealth bomber achieved

aviation history July 17 during its first flight, the House
and Senate voled to continue the program—but greatly re-
duce spending. Lawmakers are urging B-2 program manag-
ers lo fully test the aircrafi's flight envelope—as well as its
all-important ability to evade radar detection—before com-
mitting full funding. “We've hardly tesled this plane,” accord-
ing to House Armed Services Committee Chairman Les

—Tim Golke
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minivans—the Chevrolet APV, Pon-
tiae Trans Sport and Oldsmobile Sil-
houette—plus 4-door sedan versions

of the Olds Cutlass Supreme, Pontiac §

Grand Prix and the Chevy Lumi-
na. Chrysler is also emphasizing
space with its new flagship, the
Imperial, and Ford has a re-
skinned edition of its perennial up-
per-crust hauler, the Lineoln Town
Car.
Inthe pages that follow, we'll detuil
all the changes, great and small, as
well as the engineering innovations
that separate the new decade from
the old.

General Motors

Any time the General conjures up a
new car it almost always acquires
high visibility, simply through sheer
strength of numbers. That's because
any new domestically produced GM
bodyshell that comes along will very
likely get promotional backing from
more than one division.

But in the case of GM's sawoopy new
minivans, visibility seems to
be built-in, with the most ar-
resting shapes to come out of
Detroit this year. ’

The new vehicles will be
offered with three different |
brand names—Chevrolet,
Pontiaec and Oldsmobile
—but will differ only in trim
levels, which are detailed in
the sections that follow de-
voted to each division. Aside
from the divisional varia-
tions, all the new vans ride on
a 190.8-in. wheelbase with an
overall length just over 194
in. This is roughly similar in

sions of the eurrent Ford Aerostar
and Chrysler minivans, and, at 65.2
in., about the same height as the
Dodge Caravan/Plymouth Voyager.
All three divigional variations
share the same powertrain—GM's
corporate 3.1-liter V6 mated to a 3-
speed automatic transmission, Fuel
economy is expected to be 18 mpg

length to the stretched ver- New Corvette instrumentation ls first change since '84.

&4

city, 22 highway, while 0-to-60 is
pegged at a leisurely 13 seconds,

Besides their dramatic shapes, and
attendant aerodynamic efficiency
(0.30 Cy), two unigue features distin-
guish the new GM minivans from
their competitors.

First is the construction technique,
which utilizes composite body panels,
instead of sheet steel, bond-
ed to a steel subframe. Most
of the body consists of four
major panels, to limit the
number of seams.

Second is the clever modu-
lar seating design. Seats can
be folded down, to create
more cargo space or for use
as tables, and they're also
equipped with quick-release
fasteners, to tailor interior
volume to the user's needs.
Each of the basic seats
weighs only 34 pounds, and
the vans can be ordered in 5-,
6- or T-passenger configura-
tion.
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Chevrolet
Chevy's version of the new minivan is
called the Lumina APV, and it's avail-
able in both station wagon and cargo
van editions. Chevy is the only divi-
sion to offer 4 commercial version of
the APV, and as a result, Chevrolet
will get the bulk of annual produc-
tion.

Chevy isn't confining the Lumi-
na name to its minivan, of course.
The Lumina Sedan, Chevy's version
of the GM-10 platform (Pontiac Grand
Prix, Olds Cutlass Supreme, Buick
Repal) has been on the scene for sev-
eral months now, rolling out quietly in
rental fleets before finding its way
into the showrooms. A Coupe version
joins the mix for this fall's new car in-
troductions.

Both the Coupe and Sedan are
available in base and upscale Euro
editions. The standard powerplant is
the evergreen Iron Duke 2.5-liter
Four, tweaked to produce a respect-
able 110 hp for 1990. Lumina pricing
begins at a competitive $11,883 for
the basic Sedan.

The Beretta lineup has been ex-
panded with two new models—a Con-
vertible and the feisty GTZ. The
Convertible is farmed out for final as-
gembly to C&C (formerly Cars and
Concepts), in Brighton, Michigan.
Other distinguishing touches include
rocker panel extensions, wheel arch-
es, front and rear airdams, stiffer sus-
pension, 16-in, cast-alloy wheels and a
solid rear boot.

The heart of the GTZ, which re-
places the tiger GTU model, is
the 180-hp high-output version of
GM’s 16-valve Quad 4 engine. With
high-performance suspension—GM’s
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deflected-disc gas shocks, front and
rear antiroll bars and 205/55 Eagle GT
tires on 16-in. body-colored alloy
wheels—the GTZ rates as the hottest
small-car Chevy.

Buick

Buick’s three Re—Riviera, Regal,
Reatta—are the focus of change in the
1990 lineup, with the two luxury
coupes getting new interiors, and the
Regal line offering a 4-door sedan to
team up with its coupe. While the
changes aren’t spectacular, the
moves add up to a filling out of an im-
portant gap in the Buick lineup.
Regal's 4-door, which will compete
directly against Ford's Taurus and
Sable, shares its 6-window green-
house with the Pontiac Grand Prix 4-
door. The front-end styling follows
Buick's tradition of bright metal grille
with a vertical bar theme. Also in
keeping with the Buick image, bright
metal is used liberally in exterior
trim, especially in bumpers, rub
strips and greenhouse outlines,

Regal will have the 3.8-liter V6 en-
gine available as an option over the
standard 3, 1-liter V6.

All members of the Regal family of-
fer 4-wheel disc brakes, air condition-
ing and automatic transmission as
standard equipment. For at least the
1990 model year, Buick will sell the
Regal lines alongside the Century, its
other midsize sedans.

Reatta finally has its long-awaited
convertible model as a stablemate to
the 2-seat coupe. Both models have a
new Reatta/Riviera instrument panel
that does away with the controversial
video control sereen, replacing it with
high-tech vacuum-fluorescent read-
outs.

The manually operated top on the
convertible is easier to swing forward
and/or stow than Cadillac’s Allanté
system, and has a hard cover that fits
flush with the rear deck.

Other changes to the Buick line in-
clude a moderate facelift to the Le-
Sabre sedans and the dropping of the
Skyhawk series. LeSabres have new
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bright-finished grilles, composite
headlights, body-colored protective
trim in front, and newly designed full-
width taillights.

Pontiac

Consistent with its successful image-
building of the past few years, Ponti-
ac's version of the new GM minivan,
the Trans Sport, will be the sportiest
ofthe three,

Tops in the sporty department is
the Trans Sport SE, which is decked
out in a monochrome paint scheme
with matching lower body cladding
and 15-in. alloy wheels mated to
Goodyear Eagle GT+4 tires.

Like Buick, Olds and Chevy, Ponti-
ac has its own version of the new GM-
10 4-door sedan, available with either
the new 3.1-liter V6 or the 2.0-liter
dohe 16-valve Quad 4 in 160-hp tune,

Pontiace will call its top-line version
of the 4-door the Grand Prix STE,
shifting the designation from the old
A-body lineup. However, all-wheel-
drive capability continues to be avail-
able only in the 6000 series, at least for
model year 1990,

As with the original STE series, the
Grand Prix STE will be issued essen-
tially as a fully equipped car with al-
most no options. However, a more
modestly equipped version of the new
gedan, the LE, will also be available,

Oldsmobile

After years of taking a back seat to
other GM divisions, Oldsmobile

BUICK REGAL LIMITED SEDAN

BUICK REATTA CONVERTIBLE

strikes out in its own direction with
several new models for 1990. No more
look-alike styling for Olds. The Toron-
ado and Cutlass Supreme Sedan, both
with new sheetmetal for 1990, have
individual styling that successfully
separates them from other GM cars
gharing the same platforms.
Stablemate to the Cutlass Supreme
coupe, the new 4-door shares all of the
coupe’s chassis and mechanical fea-
tures, but differs considerably in ex-
terior styling. Wraparound glass for
the rear mnﬁuw a unigue grille and a

an option. Both drive through a 3-
speed automatic transmission. Stand-
ard on the SL is GM's new 3. l-liter
135-hp V6 and 4-speed automatie.
This powertrain is optional on the oth-
er models,

0Olds’ famous 442 performance
coupe is reborn in the Calais line for
1990, The Quad 442 package features
the high-output Quad 4 engine and a
Getrag 5-speed transmission, as well
as performance-oriented suspension
upgrades, With 180 hp, a 2500-pound
curb weight and manual transmis-

more conservative design are the ma-
jor cues that set the new 4-doora
Engine lineup for the Cutlass Su-
Ereme line is complicated. The 180-hp
igh-output version of the Quad 4 en-
gine is standard on all models except
the SL. The milder 160-hp Quad 4 is

sion, Olds is claiming 0-to-60 times in
the 7.5-second range

In an attempt to revive slumping
gales, Olds has made a number of ma-
jor changes designed to reestablish
the Toronado as a large car. While the
wheelbase has remained unchanged
at 108 in., the overall length is
stretched 12.4 in. to 200.3 in. overall,

Virtually every exterior panel ex-
cept for the hood is new, Most of the
extra length is in the rear of the car
where 11 in. were added. Interior
room is unchanged, but trunk space
has been expanded by 2.5 cu. ft.

Ingide the Toro, the instrument
panel has a new shape, and a new ar-
ray of analog instruments. You can
still get digital electronic readouts but
they are now carried as an option. All
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Toronados have a driver-side airbag
inthe steering wheel hub.

Olds also picks up its own upscale
version of the APV, the Silhouette,
first van for the division.

Cadillac

Styling themes ave familiar on Cadil-
lac’s six car lines for 1990, but signifi-
cant changes are featured under the
sheetmetal. The most noteworthy of
these is the industry's first front-
wheel-drive traction-control system,
which debuts in the Allanté,

In addition, there is more power for
the mainline cars—deVille, Fleet-
wood, Seville and Eldorado—and a
more muscular VE for the Brougham.

By increasing
the compression
ratio and installing
sequential fuel in-
jection on the 4.5-
liter V8 used in the
front-drive mod-
els, horsepower
has been boosted
to 180, an increase
of 25 horsepower
over last year,

Engine powerin
the Brougham,
Cadillac's rear-drive sedan, has been
boosted by the addition of the 5, 7-liter
V8 as an option over the 5.0-liter VB,
Horsepower of the 5.7-liter is 185 ver-
sus the 140 of the standard 5.0 liter.

For passenger safety, Cadillac will
have airbags in the steering wheel

OLDSMOBILE CUTLASS SUPREME SEDAN

hubs of all its front-drive models,
while Brougham will stick with the 3-
point passive belts.

Chrysler Corp.
After a decade of recovery and prod-
uct programs done with mirrors, the

winds of change are blowing resolute-
ly at Chrysler. Although Mr. laccoca
is still solidly in charge, new faces are
appearing in Chrysler's upper man-
agement circles, and truly new cars
—as distinet from the years of
repackaged K-Car chassis—are now

rolling out of the company’s factories.

Chrysler Division

After a couple vears of rumors,
Chrysler has at last revived its flag-
ship Imperial series, waiting until the
new corporate 3.3-liter V6 engine was
available before
making the intro-
duction.

Like two other
new Chrysler
nameplates, the
New Yorker Fifth
Avenue and the
Salon, the Imperi-
al rides on a front-
wheel-drive New
Yorker/Dodge Dy-
nasty chassis. The
wheelbase for the
Fifth Avenue and the Imperials is
109.3 in., 5 in. longer than the basic
New Yorker platform, but the Impe-
rial’s overall length of 203.0 in. makes
it the biggest in the fleet—by 4.4 in.

This dimension is roughly compara-
ble to the Lincoln Continental, as is

New touch-screen infformation center is
ToronadoTrofeo option.
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the ecurb weight—3570 pounds. The
presentation is typical of Chrysler
formal sedans—angular and chrome-
frosted, with the familiar waterfall
grille and vinyl half-roof.

It's interesting to find analog in-
struments in a car like this, and even
more interesting to find driver-side
airbags—as well as 3-point rear seat-
belts—in this and other members of
the Chrysler family. Chrysler will of-
fer airbags in 16 car lines for 1990,

Optional equipment for the Imperi-
alincludes a self-adjusting air suspen-
sion package.

Aimed at the perceived gap be-
tween the Imperial and the standard
New Yorker, the Fifth Avenueisa
trifle shorter than the flagship but of-
fers virtually identical interior dimen-
sions—as well as the new 3.3 mated to
a 4-speed automatic.

The slightly smaller Salon, on the
other hand, is positioned just below
the New Yorker as the range’s value
vehicle. Base engine here is the Mit-
subishi-supplied 141-hp 3.0-liter V6,
though the 3.3 iz available.

Like many of the bigger Chrysler
cars, the new LeBaron Sedan, due in

showrooms by January, is aimed at a
more mature market, with formal se-
dan styling and Chrysler traditional
luxury cues. The same ean be said for
the latest revival of the Town and
Country nameplate, which has been
attached in this iteration to a
stretched version of the corporate
minivan replete with woodgrain trim,
leather upholstery and the 3.3 V6,
Une other noteworthy update inthe
divisional lineup is a complete rede-
sign of the LeBaron Coupe and Con-
vertible interiors. This welcome
change includes instrument panels,

EAGLE TALON TSi AWD
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geats, door trim and overhead con-
soles on the two cars,

Dodge
Much of Dodge Divizion's new prod-
uct news for the coming yvear will
| come along midway through the
& 1990 selling season. Included in
this plan is a revival of the Mona-
co nameplate and Shadow con-
vertible.
Meanwhile, Dodge's major news
for this fall is an expansion of the Day-
S tona line to include a model powered
=2 by the smooth and mannerly Mitsubi-

shi 3.0-liter V6. Dodge has also ex-
panded availability of the potent (174-
hp) 2.2-liter Variable Nozzle Turbo
(VNT) to the Shadow and Daytona.
Both the V6 and the 2.2 VNT mate
to Chrysler's slick new corporate 5-
speed transaxle, and the Daytona in-
terior has been given the same sort of
redesign as the LeBaron Coupe,

Plymouth

Plymouth's major 1990 new-product
announcement, made earlier this
year, was the Laser sport coupe, built
at the new Mitsubishi-Chrysler joint
venture Diamond Star plant at Nor-
mal, [linois.

Already rated as one of the best
performance buys in the small sports
coupe class, the Laser is available
with three engine options—a %2-hp
1.8-liter sohe Four, a 135-hp 2.0-liter
16-valve dohe Four, and a turbao-
charged version of the 2.0-liter twin
cam that makes 190 hp.

Eagle

Perhaps the single most exeiting car
offered by any Chrysler division this
yearis the Eagle Talon TSi AWD. Al-
though the Talon is identical to the
Laser in most respects, it's the only
version of the car in the Chrysler sta-

ble that offers 4-wheel drive.
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The Talon is available with both the
normally aspirated and turbocharged
versions of the 16-valve engine. How-
ever, the All-Wheel Drive system,
which adds only 150 pounds to the
car's curb weight, is available only
with the turbo motor.

Ford Motor Co.

After four years of blockbuster new-
product introductions, Ford is taking
a bit of a breather for 1990,

Lincoln-Mercury

Ford's new Lincoln Town Car is the
star of the Dearborn lineup for 1990.
The big Lincoln sedan has an entirely
new look, inside and out, plus chassis
L‘hdngeq that upgrade its proven
frame and body design.

Styling differences in the Town Car
are better told in pictures, but it is ob-
vious that the boxy, angular look of
past Town Cars has been modified in
favor of smoother surfaces and a more
rounded appearance overall, Still, the
styling flavor of past Town Cars has
not been abandoned. Trunks are still
among the biggest on the road, and
the trademark opera window is car-
ried over almost unchanged.

New styling touches include bump-
ers, now plastie covered, that wrap
around to the wheel well openings,
and door frames cut up into the roof,
'mFarting a limousine aura. The fa-
miliar rectangular grille is changed,
with edges that are more rounded.

Inside, the conservative, rectangu-
lar lines of the instrument panel sur-
round colorful digital gauges. Airbags
for both driver and passenger are
carefully hidden in the steering wheel
hub and just above the glove compart-
ment. And the famous retracting
quarter windows have been eliminat-
ed, replaced by a single sheet of win-
dow glass in the door,

Major dimensions of Town Car are
virtually unchanged from those of the
1989 model. The greatest differenceis

Fit

in the 1.2-in.-longer overall length.
Antilock brakes are now optional on
all Town Cars while air springs were
added to the rear suspension to
smooth out the slightly firmer ride in
the 1990 model. The big Lincolns also
feature a speed-sensitive, variable-
effort steering system similar to the
one introduced on the "89 Continental.
Ford's workhorse 5.0-liter V8 en-
gine is the sole powerplant in the
Town Car lineup. Two verzsions are of-

aling engine for many drivers.
peThegVﬁ Elan be temne&lri either witha
5-speed manual or 4-speed automatic
transmission.

The 1990 Probe also gets some ex-
terior trim tweaks, including new
front-end styling, revised aluminum
wheels and new taillights,

Aerostar will offer a 4-wheel-drive
system on all models for 1990. The
gystem includes a new 4.9-liter V6 en-
gine and 4-speed automatic transmis-

fered, a 150-horsepower standard en-
gine, and a 160-horsepower dual
exhaust option. Both power the rear
wheels through a 4-speed automatic
overdrive transmission.

Ford Division

One of the smoothest and most re-
sponsive small sporty coupes in the
1990 lineup is the Ford Probe LX
equipped with a V6 engine, a new
powerplant in this car. Ford rates the
port-injected 3.0-liter V6, the same
engine used in the Taurus and Sable
sedans, at 140 hp, only 5 hp less than
the 2.2-liter turbocharged 4-cylinder
engine in the GT Probe. However, the
constant torque output of the V6 in all
speed ranges may make it 4 more ap-

sion plus a new front suspension that
isspecially designed to accept the new
front-end differential. It is also fully
compatible with the Aerostar’s new
antilock rear-wheel brake system,
which is standard on all models.

In appearance, the 4-wheel-drive
Aerostar is almost indistinguishable
from the standard rear-drive vehicle,
except for a Ye-in, greater ride height
and a badge on the tailgate,

Ford is also upping the horsepower
ante, with a new optional 160-hp 4.0-
liter V6 for the Aerostar. The V6, a
larger version of the German Ford-
built 60°2.9-liter V6 currently offered
in several light truck platforms, is
only available with a 4-speed over-
drive automatic transmission. ™
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FINE TUNING

The many refinements in Detroit’s "90 cars

LTHOUGH there’s a new en-
Agi:ne at Chrysler and new sys-

tems like traction control,
Detroit’s 1990 engineering story has
more to do with refinements to exist-
ing hardware, Here's what's going on
beneath the skin.

Ford
The clividing line between domestic
and imported cars gets a further blur-

ring on the 1990 Ford engine lineup. A
4,0-liter V6 built by Ford in West
Germany will be installed in the Aero-
star van, Ranger and Broneo 11. And
a domestic 3.0-liter V6 will be in-
stalled in the Probe built for Ford by
Mazda inits U.5. plant,

Ford needs a high-torque V6 for
its light trucks, particularly for the
4-door Broneo it is introducing next
spring, to com-
pete with the 224
Ib.-ft. of torque
{and 177 horses)
of the 4.0-liter
in-line Six in the
Jeep Cherokee,

The 60° 2.9-
liter V6 Ford
builds in West
Germany has
generous distances between bores
(along with a stroker crank) so Ford
was able to make a whopping increase
in bore (93 to 100 mm) and stroke (72
to 84 mm) to raise displacement to 4.0
liters.

The 60° 4.0 V6 has similar exterior
dimensions to the 2.9 (much smaller
than the 90° 3.8) so naturally it's an
easy fit into Ranger and Broneo 11, in
which the 2.9 continues to be a stand-
ard or optional engine. Horsepower of
the Ford multipoint fuel-injection 4.0-
liter V6 is 172, just a whisker under
;:tl}le f?herukee, ut the torque is 242

The 4.0 V6 gets all of Ford’s latest
low-friction technology, including
novel hydraulie lifters. They have a
roller recessed in the base, to reduce
friction against the camshaft lobe,
plus a roller in the side that fits into a

| groove in the lifter bore. This posi-
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tively locates the lifter and permits
running with tight clearances be-
tween lifter and bore. Result: Any
tendency of the lifter to cock in its
bore ig virtually eliminated, reducing
lifter-to-bore friction.

The 4.0 V6 gets a structural alumi-
num oil pan, which Ford has been us-
ing to replace the simple stamped
steel design. The aluminum pan con-
tributes to the overall rigidity of the
block for reduced vibration.

The 4.0 V6 also gets distributorless
ignition and an engine ealibration that
eliminates Exhaust Gas Recircula-
tion, which contributes to smooth-
nesg, Putting a V6 into the Mazda-

REAR UW/HEEL
SPEED SENSOR

FROMT \WYHEEL
SPEED SENSOR

Ford electronically controlied 4wd

uses computer to measure slip
between front and rear axles.

dutch for S0/50 torque split when

Electromagnetic coll engages multiplate ‘

slip exceeds 10 percent.

built Ford Probe was a step planned
from the beginning, and the engine
compartment was generously sized to
accommodate one. However, the de-
cision to use the 3.0-liter V6 that also
goes into the Taurus/Sable was
Ford's. Mazda will not offer it in the
MX-6, the Mazda model that comes
off the same Flat Rock, Michigan, as-
sembly line.

The 140-hp 3.0 V6 gives the Probe a
reasonably powered alternative to
the 110-hp 2.2-liter Four or the 145-hp
2.2 with the intercooled turbo. Ford
has not been enchanted with the pric-
ey turbos, so the V6 offering is more
in line with its powertrain philosophy.
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Electronic 4wd

Ford 1990 drivetrain changes also in-
clude the first 1. 8.-built electronical-
ly eontrolled 4-wheel drive, an option
for the rear-drive Aerostar, Instead
of the silicone-filled viscous coupling
other makers use (including the
Chevy Astro van), Ford has an elec-
tromagnetic multiplate cluteh in the
transfer case. The electronic system
computer can automatically lock front
and rear axles together when there is
excessive slippage.

The 4-wheel-drive system, avail-
able on models with automatic trans-
mizgion, is full-time, with a planetary
gearset in the transfer case serving as
the center differential. The transmis-
sion output shaft drives the planet
carrier, which transfers power to the
ring gear (output to the rear wheels)
and to the sun gear (which drives the
chain to transfer power to the front
wheels).

The transfer case has built-in
wheel-speed sensors for front and
rear, when they transmit signals
that vary by more than 10 percent,
that's an indication of excessive slip-
page. The computer immediately
completes the circuit for the electro-
magnet. The electromagnet locks a
multiplate elutch. Half lﬁ;:_- plates in
thig clutch are splined to the sun gear,
half to the ring gear, so the front and
rear axles are locked together and the
torque split is 50/50.

e computer holds the system in
lockup for 3 seconds, then unlocks the
clutch, rechecks for excessive slip-

e and ifit finds any, reen &the
clu[ll:uh. The recheck takes only 0.4 sec-
ond.

Aero Town Car

The Lincoln Town Car has long been
Ford's luxury image leader—a very
square body on a traditional frame,
lots of interior room and a marshmal-
low ride and handling package. It's
truly the essence of the American di-
nosaur. However, it's long suffered
from wind noise and any attempt to
add such a basic amenity as a drip rail
around the doors just added to the
problem. Although the owner and
passengers would get a splash of wa-
ter if they opened the doors in a heav
rain, they seemed to tolerate the nui-
gance because the car has sold well.
Tampering with success is always
risky, but Ford reskinned the Town
Car, giving an aero look. The coeffi-
cient of drag on the new model is a re-
spectable 0.36, reducing wind noise.
Because the doors are cut partly into
the roof, it permits the addition of a
drip rail. In fact, there's a double drip
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On Ford 4.0 V5, side roller indexes tappet.
permits closer tolerances, reduces friction.

rail, which also seals against wind
noise, and a third layer of weather-
stripping further inboard,

Ford also installed sandwiches of
vibration-absorbing insulation cov-
ered by steel against key areas of the
body, including part of the floorpan,
and hopes to promote the Town Caras
the quietest model in its class.

Lincoin Town Car's multllip weatherstrip
forms drip rail to keep interlor dry.

General Motors

The industry's first traction control
gystem on a front-drive car—the Cad-
illac Allanté— joins the long-delayed
introduction of the 385-hp Corvette
V& to be the leading lights in General
Motors 1990 technical arsenal.

Traction control is antilock braking
in reverse, and more, so the wheel
speed sensors that signal locked
brakes also can be used to deteet
wheelspin when the car loses traction.
An antilock braking computer trig-
gers solenoid-activated valves that
limit or bleed off brake line pressures
to free up a locked wheel; the traction
control system applies the brakes at
one or both drive wheels to stop
wheelspin.

When slippage at one front wheel is
10 percent greater than another, a
computer triggers a solenoid in Lthe
traction control unit, opening a valve
go brake fluid under high pressure
(typically about 500 psi) flows from a
pump-fed reservoir to a piston in a
eylinder, The fluid pushes the piston,
producing pressure in the line to one
of the front-wheel brakes.

The computer also can sense if both
front wheels are slipping, by compar-
ing their speed with vehicle speed,
and if the slippage is more than 10 per-
cent, the computer opens solenoid
valves to the traction control units'
two front-wheel pistons, applying the
brakes to both front wheels.

The computer pulses the front
brakes 10 times per second and con-
tinuously checks the front-wheel
speeds. If the wheelspin rates drop to
less than 10 percent, the computer al-
lows the solenoid valves to close com-
Eletel;-,', relieving all pressure on the

rakes. However, if the application of
the brakes doesn't do the job within 3
seconds, the engine computer dis-
ables up to four fuel injectors, one at a
time at 3-second intervals,

Although traction control hasn't
come to any other GM model yet, the
rear-drive Chevy Astro van does be-
come the first van with both 4-wheel-
drive and 4-wheel antilock brakes.
The 4 and 4 system, which uses a vis-
eous coupling in the center differen-
tial, is similar to that available onJeep
since last vear.

Fluidic Defroster

The huge windshields on GM's new
aero vans (Chevy Lumina APV, Pon- |
tinc Trans Sports and Olds Silhouette)
get fluidie defroster ducts, which
have no moving parts, yet which pro-
duce narrow-fan airflows that imper-
ceptibly sweep side to side to defog
the windshield. This eliminates the |

POPULAR MECHANICS » OCTOBER 1589



{PRESSLIRE BUILDING LIF AT LEFT PORT]

FLUIDIC DEFROSTER CYCLE

POSITIVE PRESSLIRE AT RIGHT PORT

Fluldic defroster vent sweeps General Moters' minivans” huge windshield with csclliating alrstream without any moving parts [see text).

need for a huge blower motor.

The vans have two fluidic defroster
nozzles. Here's how they work.
There's a main fan-shaped opening
with air necks at each side of the nar-
row part of the fan. A tube connects
the necks, called control ports. The
nozzle is shaped so that when the
blower is first turned on, windshield
airflow begins at one side. As the
windshield air flows past one control
port, it draws air through the con-
necting tube and pressure builds up in
the port. When the control port pres-
sure is just slightly greater than at
the uspnaite port, it causes the wind-
shield airflow to deflect to the other
side. At the opposite side, the pres-
sure in its control port remains lower
than the other until after the wind-
shield airflow causes the airflow in the
control port tubing to reverse direc-
tion. The control port pressures soon
reverse, and the airflow is pushed to
the opposite side.

The fluidic defroster takes less

, delivers more heat to the wind-
ield and therefore reflects less back
into the faces of the front-seat oecu-

pants,

Dual A/C

His 'n’ hers dual air conditioning will
be available on the 1990 Buick Regal,
a first on domestic cars. Buick has di-
vided part of the heater-a/e case in
two, and installed a separate tem-
perature door (operated by an electric
motor) for each side of the car. Soif he
likes it cold and she likes it hot, they
can both have it their way.

A split case is not a simple matter,
It takes careful design to avoid air-
flow restrictions as well as excess
noise,
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' Body, Chassis Changes

In the interests of quiet—primarily a
creak-free car—General Motors
made major structure chanpges in the
chassis of 1990 C-H cars (Pontiac Bon-
neville, Buick LeSabre and Electra,
Olds 88 and 98 and Cadillac deVille/
Fleetwood) plus the Caddy
Eldorado/Seville and Allanté. Using
computer analygis developed for the
Regal-Cutlass-Lumina cars, GM re-
shaped panels and beams for more
stiffness and reinforced several
joints.
GM took advantage of experience
ined on both the Corvette and the
iero to produce the frame and body
for the new aero vans. Like Fiero,
they have welded space frames with
body panel loeating pads, but unlike
Fierouse only a few screws to hold the
panels, which then are secured with
2000 in. of beads of glue.

GM alsois learning a few things
about soft tops, and applying them to
the new Buick Reatta convertible.
The top stows under a metal panel,
and when the topis up, the top's lower
back must attach to the metal panel.
To avoid hard-to-use snaps and the
like, Buick is using an easy-aim giant
screw at each side of the top's lower
back, and electric screwdrivers with
female bits on the underside of the
metal panel to pull down the serews
and bed the lower back of the top.

‘90 Engines

Although there are no new engines in
GM's 1990 lineup, there’s a laundry
list of changes.

The Quad 4 4-valve 4-banger’s tim-
ing chain and sprockets have been re-
worked to sharply reduce high-speed
noise. The cylinder heads have bigger
intake and exhaust valves and ports
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Allanté traction control unit pulses brakes to prevent wheelspln when traction s marginal.
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s0 the engine breathes better. Result:
a 10-hp increase to 160 for the stand-
ard version. The 180-hp high-per-
formanece version finally will be
widely available.

Perhaps the biggest per-
formance inerease at GM
—more than 12 percent
—is on the venerable 2.5-liter
Iron Duke (Tech IV) 4-
cylinder, the highest
volume 4-eylinder in re-
cent GM history. The
engine gets

throttle body and a new intake mani-
fold, but the main reason for a horse-
power increase from 98 to 110 is
gquality. John Deere iz now casting the
cylinder heads and it has a molding
process that is more accurate and re-
sults in less airflow-obstructing cast-
ing flash than anything from GM's
own foundry.

Owners and prospective buyers,
however, will be more interested in a
pair of other changes. The version of
the engine that's installed in the Pon-
tiae Grand Am, Buick Skylark and
Olds Cutlass Calais goes from a gear-
driven eamshaft to the more costly
chain drive. GM has tried all kinds of
things to quiet the noisy gear drive,
including a plastic camshaft gear. All
it got for its trouble were early plastic
gear failures,

As long as it was making the switch
in that area, GM widened the timi
cover gasket surface (the all-meta
gears take less space even with the
chain around them and a spring ten-
sioner in the cavity). It also reshaped
the bottom of the front of the engine
go the front side gasket surface now is
a half-eirele, distributing oil pan
gerew clamping loads more evenly.

The 4-bangers in the J-cars (Cava-
lier and Sunbird) get modest improve-
ments. The Cavalier's pushrod 4-
cylinder goes from 2.0 to 2.2 liters via
a stroke increase from 80 mm to 88
mm, raising horsepower from 90 to 95
and torque from 110 to 120 Ib.-ft. The
2.0-liter overhead cammer in the Sun-
bird gets a new cam cover gasket to
eliminate oil leaks. The gasket isa
flexible but hard plastie with a rubber
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sealing bead top and bottom. The
plastic limits the amount the gas-
ket can be tightened down, 0 it seals
without distorting.

Caddy is installing a version of its
own 4.5-liter multipoint-injected Al-
lanté VB engine in the other front-
drive Cadillacs, dropping the dual
throttle-body fuel-injection system.
This 4.5 is less aggressively tuned
{180 versus 200 horses of the Allanté)
but still reduces 0-60 times from 10 to
9seconds, only 0.7 second slower than
the Allanté.

A sophisticated intake manifold
gealing system, introduced as a run-
ninf change on the '89 Allanté, is in-
stalled across the board for all 1990
4.5 V8s, It includes silicone rubber
gside seals with a neat offset waffle
pattern that can take twice the com-
pression of a conventional silicone
gasket, plus a graphite material gas-
ket on a metal core, and bolts with
three disc spring washers. For 1990
the 175-hp 5.7-liter (350-cu.-in.)
Chevy small block with multipoint
fuel injection is an option for the rwd
Brougham that cuts 0-60 from 14 to
under 10 seconds.

The standard Corvette 5.7-liter V&
pets a modest power boost for 1990,
although at 245 hp, it still will be about
140 horses short of the 32-valve V8in
the ZR-1.

A midyear version of the Buick Re-
gal will get a modestly more powerful
version of the 3800 V6. The Job 1 en-

RUBBER SEALING PLASTIC "GASKET™
BEAD

in Pontlac 2.0-liter Four, plastic rall with rub-
ber sealing beads replaces cork gasiet.

No more arguing over the front seat temps
with Bulck's his ‘'n" hers split afc system.

gine produces 165 hp and 210 1b.-ft. of
torque. The midyear Regal will havea
new 2-piece tuned intake manifold
that adds 5 hp and 10 Ib.-ft. of torque.
What's interesting is that the peak
torque doesn't come in until 3200, ver-
sug 2000 rpm on the standard engine,
toimprove highway passing.

(GM has been able to produce a pow-
er steering gear valve that providesa
smoother feel as the driver steers off-
center, even though the amount of on-
center road feel has been increased.
As a result, many 1990 GM cars will
have better on-center feel.

Chrysler

Everyone wants V6s and Chrysler is
introducing a new multipoint-fuel-
injected 3.3-liter (201-cu.-in.) V6 for
1990, However, as you might ex
from the people who gave us the Slant
Six, it's a basic pushrod design with
two valves per cylinder, and produces
a modest 147 horsepower and 183 Ib.-
ft. of torque.

The 349-pound engine, which has a
cast-iron block and aluminum heads,
isab0®V, an inherentlﬂ balanced,
compact design. The bore is big
enough to accommodate a 4-valve
overhead-cam head and Chrysler has
a 3.5-liter version in the works.

For openers, however, the idea is
to produce a simtﬁle. smooth power-
plant. Although the engine is tuned to
run on unleaded regular, it hasa
knock sensor so the computer can re-
tard timing at the first sign of ping.
The cast-iron block has an extended
skirt for vibration-resistant rigidity.
The ignition system is distributor-
less, which eliminates the timing vari-
ations that can disturb idle.

All belt-driven accessories are
mounted on the aluminum front cov-
er, 80 vibration control can be cen-
tered on one part. In addition, the a/c
compressor 15 close-mounted to the
engine as a further aid.
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Similar effort was expended to gui-
et the 3.3, The inside of both the oil
pan and rocker covers contain the
sandwich dampers (a layer of plastic
against the pan topped by a layer of
steel), introduced last year on the 4-
cylinder engines. The air cleaner con-
tains a venturi-shaped tuning tube
that works something like a reverse
megaphone to reduce the induction
noise (in the 2000-3800 rpm range)

caused by fluctuations in air pressure &

(from the opening and closing of in-
take valves), The fuel-injection rail
has a spring-loaded damper to quiet
fuel-pumping pulsations,

The 3.3 has oversquare cylinders
(93 mm bore x 81 mm stroke), so large
valves fit and that helps produce good
low-end torque. The intake manifold
is mildly tuned, which extends peak
torque to 3600 rpm. Amazingly, 90
percent of that 183 |b.-ft. is available
at just 1600 rpm.

Variable-Nozzle Turbo

Chrysler has made a quantum im-
rovement on its 2.2 intercooled Tur-
o I1, incorporating computer-

controlled vanes in its turbine wheel

to virtually eliminate turbo lag on ac-
celeration. The design, labeled Turbo

IV, iz called a Variable Nozzle Turbo.

Tested last year on Shelby-built mod-

els, it has 12 vanes on pivots. When

the driver hits the gas pedal, the
vanes pivot to restriet exhaust flow,
g0 the exhaust gas velocity increases
and spins the turbo up to boost speed
almost instantly. The computer oper-
ates a bank of solenoid valves to apply
manifold vacuum or pressure (which-

everis available) to a dual chamber di-

aphragm assembly to pivot the vines.

Once the turbois up to speed, or when

the engine is at idle, the diaphragm

assembly pivots the vanes to the open
position,

Horsepower of the Turbo I'V engine
is unchanged from Turbo 11 (174), but
peak torque is up from 200 to 210
and it hits at 2400 instead of the pre-
vious 3200 rpm. All key accelera-
tion times are better, and if you

IV, you'll not anly take off better but
reach full boost in 2.2 seconds, com-
pared with 4.5 seconds on the Turbo I1.

5-Speed Shift Quality
Chrysler put in extensive work to im-
gmve shift quality of its 1990 5-speed.
everse is now opposite Fifth instead
of to the left of !'Pirst, g0 the reverse
lockout ring was eliminated. Inside
the transaxle, a fourth shift rail was
added, so Fifth and Reverse now have

floor the pedal from a stop on Turbo ‘W

PLASTIC CAM
DRIVE GEAR

WIDER SEALING

General Motors® Iron Duke plastic timing
gear Is replaced by a conventional timing
chain and tensioner.

CLOSE-MOLUINTED
ACCESSORIES

LAMENATED

| OlL PAN

FLAT OIL PAN 2

_ SEALING RAIL

on LeBarons,

forks, which have a tendency to eock
and bind, the forks now are pinned to
the rails, which slide through Teflon
bushings. It's better than '89, but it
still needs shorter throws, less effort
and more erispness to be a truly satis-
fving gearbox.

Air Suspension

Chryeler finally is offering itz ver-
sions of electronic suspensions used
by other makers. A front-drive sus-
pension with air struts in front and air
springs in the rear, somewhat similar
to what Ford introduced on the rear-
drive Continental in 1988, will be an
option on the 1990 Chrysler Imperial.
A driver-adjustable electronic shock
absorber system will be optional on
the 1990 Daytona Shelby and Le-
Baron coupe and convertible.

Budget 5-mph Bumper
A low-cost 5-mph bumper will be used
undance/Shadow and
Spirit/Acclaim. Instead of the cost-
ly hydraulic shock-absorber type,
there’s a simple plastic sleeve that
compresses in an accident, then re-
covers. A coil spring compensates
for any compression set the sleeve
may take,

This may be the year that Chrysler
tries to sell safety. In addition to the
bumpers, it will have airbags across

the board. M

DEEP-SKIRTED
1RO BLOCK

| their own. Instead of movable shift hrltnﬂ#ﬂ'mlu‘-ﬁﬂgrmdiﬂdhulhpuwerpt.ﬂln:gumﬂmkﬂm14?411,&“:3;1:.
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SHARPSHOOTERS

We test four hyperaccurate match air rifles to find out why
they're the top guns in world-class competition.

BY JIM BASHLINE; PM Photos by Brian Kossoff
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HINK OF air guns and the

I first image that comes to mind

isthe Daisy Red Ryder BB gun

that kids, and kids at heart, have ele-

vated to the status of cultural icon for

the past 50 years. More than 7 million

of thege lever-action guns have be-

come prized possessions of adoleseent

boys and girls since they were intro-
duced in 1938,

But the BB gun's popularity in the
U.S. isn't shared in other parts of the
world, particularly Europe. There,
notably in Germany, air guns are re-
garded as serious, adult toys designed
to fire pellets instead of BBs, and,

from an accuracy standpoint, there's
really no comparison.

An aceurate BB gun, charitably, is
one that will group projectiles in a 2-
in. cirele at 15 ft. A sophisticated
match-level air rifle firing standard
.177 caliber pellets, can fire praojectile
after projectile into the same hole at
that distance or at 10 meters (the pre-
seribed Olympie shooting distance).

Of course, you move up in price as
you go from BB guns to competition-
quality rifles the top performers
cost more than $1000. But what you
get, in addition to masterly wood and
metal eraftsmanship, is a marvel of

high-tech design—ergonomically ad-
justable stocks, electronic triggers,
adjustable micrometer sights and dig-
ital chamber-pressure readouts.

Four of the leading manufacturers
were invited to ship us their most so-
phisticated rifles and when the boxes
were opened we discovered all models
weighed approximately 10.5 pounds
and were a minimum of 43 in. long,
Hands-on Lem;ing was done at a target
range and all rifles were fired from a
bench rest, using heavy sandbags for
stability, at targets 10 meters away.
Projectiles used were Haendler &
Natermann . 177 caliber pellets.
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SHARPSHOOTERS

Beeman/Feinwerkbau 601
Traditionally, German manufactur-
ers have made the finest mateh air
rifles in the world and competitors
using the Beeman/FWB 601, along
with the Anschutz 2001, have often
swept all medals at international
events.

At first glance, the 601 is a refined-
looking rifle with a laminated stock
made from alternate strips of light
and dark hardwoods. The strips are
bonded with hard rubber and the re-
sult is a highly stable stock virtually
impervious to moisture.

Unlike the other rifles, the 601 has
ashort 16.6-in. barrel with a screw-on
extension that increases ————=

the rifle’s length to 25.5 =

in. The extension is mere-
ly a hollow tube through
which the pellet floats.
The theory here is that a
compressed-air-powered
pellet achieves top speed
{about 600 fps) a microsec-
ond after the air pressure
strikes its base. Powder-
propelled bullets, on the

$1200) will cut the heart out of a 10-
ring target all day long, even in the
hands of a nonOlympian.

Anschutz 2001
The black-and-birch colored stock and
racy, slanted fore end give the 2001
high marks for styling. Aside from
space-age looks, the 2001 shares a
number of features with the Bee-
man/FWB 601. Chief among these is
an almost infinitely adjustable stock.
The length of pull, height of comb and
positioning of buttplate can all be ar-
ranged to accommodate any shooter’s
stanee and physique.

Apparently, Anschutz sets the

In addition, it also allows the shooter
to adjust shooting pressure to vary
muzzle velocity to a maximum of 720
fps. This can be done by twisting a
knob. Onee the gas has filled the
chamber, the shooter can then check
its pressure (up to 750 psi) by pressing
a button to activate the readout.

The pistol grip and adjustable comb
and rubber buttplate are extremely
comfortable. Some shooters may miss
the erisp snap of a mechanical tngger,
but we found the electronie trigger
worked well after it was broken in.

The only nit to pick is the bright
chrome finish on the barrel, which can
easily reflect light into the eyes of a
shooter or nearby competitors. Azide
from this eagily corrected problem,
the Model 84 (about $1300) can shoot a
6-shot pattern about as small as the
zero in its LCD display.

Daisy Gamo 128
The same company that brought us

S e——

L5389 |

© thalienger

other hand, must burn
progressively during the
entire length of the bar-
rel. According to this theory, a long
barrel with spiral grooves increases
risk of introducing flaws in trajectory.

The trigger on the 601 is nothing
short of superb. It's fully adjustable
and snaps wonderfully from shot to
shot. Most unusual is a knurled knob
inset in the stock that changes trigger
weight without use of tools. A pro-
truding chamber makes this a very
easy gun to load,

As noted, the laminated stock is
stunning, but it's finished so smoothly
that the pistol grip has a slippery sur-
face. This is easy to correct, however,
with a little sanding and rasping.

Equally as impressive as the 601 is
the Nickel running-target telescope
{also made in Germany) that comes
with it. The objective lens on the
Nickel scope (about $1700) measures
more than 2.5 in. across and gathers
g0 much light that it's like looking
through a spotlight. Twin post reti-
cules appear in the brilliant image
area and they can be adjusted with el-
evation and windage knobs. (Note:
The 601 was tested both with the
Nickel scope and without it.)

There's little doubt the 601 (about

IB

Propellant pressure Is monitored on the Crosman Model 84's LCD display.
The rifle also has an electronic trigger and two refillable CO, cylinders.

standard for competition-guality mi-
crometer sights (all four models in the
test featured them), and those on the
2001 are superb. So is the trigger,
which felt fully as crisp as that of the
Beeman/FWEB 601. The stippling on
the pistol grip and the ﬁbbec?mhher
buttplate also felt like winners under
shooting conditions.

As with the 601, anyone who
couldn’t shoot one-hole groups with
the 2001 (approx. $1350) from a bench
rest should visit an optometrist.

Crosman Model 84
This is the only rifle tested that uses
C0; as a propellent. Instead of pump-
ing a lever for each shot, the shooter
merely pulls back on the eocking ears
and a new charge of gas is bled into the
chamber. The Crosman Model 84
comes with two refillable CO, eylin-
ders that provide up to 100 shots at
adjustable velocities up to T20 fps.
Other high-tech features include an
electronic trigger, which must be re-
set between each shot, and a digital
LCD gas-pressure readout. Unlike
most gas-powered guns, Model 84 is
pressure regulated for consistency.

the Red Ryder BE Gun
has joined the elite world
of match-level competi-
tion with a true interna-
tional rifle, the Gamo 128,
which utilizes a Lothar
Walther barrel, an An-
schutz rear sight, Spanish
assembly, a European
walnut stock and Daisy
engineering.

nterestingly, the
Gamo 128's cocking lever
swings from front to back,
the reverse of the two
German guns, which worked well and
seemed to require less effort than the
others. Like the Beeman/FWB 601,
the 128's pistol grip was unadorned by
any checkering or stippling.

The first few shots revealed the
trigger had a slight catch to it, but tin-
kering with the adjustment screws
and further breaking in eventually
solved the problem. By the end of the
day, the 128 (about $500) was shoot-
ing patterns as tight as the renowned
German rifles.

All four of thése match-level air
rifles, the most accurate in the world,
are capable of shooting one-hole
groups. This means that each time a
pellet is shot, the hole on the target
expands by half a pellet diameter or
less. Those of us who are better than
country-fair shooters pick up these
space-age rifles, fire off a few tight, 5-
shot patterns and think, “1f [ can
shoot thiz well, how well do Olympic
shooters have to shoot to win?"

The answer is very well indeed. It's
the human factor that makes the dif-
ference, because today's pellets, bar-
rels, sights and triggers are about as
accurate as they're going to get, MM
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FYOU WANT to produce fast,
straight rips in stock up to 2 in.

thick, crosseut with speed and ac-

curacy at bevel angles from %0° to 45°,
or cut plywood straight and square,
then go buy a circular saw. However,
if you're willing to trade off some

speed and accuracy for the ability to

follow curved or straight lines, cut

totally enclosed holes of any shape

—and have metal-cutting capability,

vou're in the market for a sabre saw.
Sabre saws range from around $30

for oceasional-use versions, to well

POPULAR MECHANICS & OCTOBER 1989

COMPARISON TEST

SABRE SAW/S

over $200 for professional models,
Meost of the inexpensive units leature
trigger-controlled variable speed. On
more expensive models, variable
speed is either trigger controlled or
gt on a separate speed dial, The pro-
fessional trigger-controlled tools
have a speed dial on the trigger that
allows you to set and hold blade speed
at a specific rate.

Many models are available with
electronic speed control that monitors
the cutting load and maintaing a eon-
stant speed. If vou're cutting through

Any sabre saw will cut,
but some are a cut above.

BY THOMAS KLENCK
Associate Home and Shop Editor
PM Photos by Brian Kosoff

stock that varies in thickness, it may
help. Otherwise, simply setting
propriate speed and adjusting the cut
rate by feel should work fine.

Sabre saws come in two basic de-
sigms. The standard top handle config-
uration is the most common and
permits easy one-handed operation.
Some pros prefer the barrel-grip
design—one hand holds the motor
housing while the other grips a knob
mounted over the front of the tool,
While this method offers increased
control for curve cutting, choosing




HITACHI CJ 65V

one or the other is a matter of personal
ference.

Other than heavier construction
and longer life, choosing a more ex-
pensive tool offers only one truly sig-
nificant feature—orbital action.
Here, the end of the blade moves in
and out in line with the cut as it travels
up and down. Cutting speed increases
and with it the ability to easily handle
thick stock. However, accuracy in
terms of a square cut and the quality
of the eut diminishes. All tools with
orbital action allow you to adjust the
degree to which the blade moves in
ﬂﬂﬂut—u&uﬂly’ in four steps, from
no orbit to maximum orbit.

Because sabre saw performance is
so closely related to the material be-
ing cut and the blade that's installed,
the best way to compare the actual
tools is by using one type of blade and
one material throughout. We per-
formed all our tests with similar
miﬁ;}zmﬂﬂdu wood-cutting blades,

ortunately, the blade-holding
system of each machine is far from
standard and some tools can only be
fitted with one type of blade. The
most common blade type—straight
shank with a semicircular notch at the
top and a hole in the side—can’t be in-
stalled in the Bosch and Porter-Cable
tools. And, although it can be fitted in
the Freud unit, it's not recommended
by the manufacturer,

PORTER-CABLE
7548

| SEARS 17210

=y

| SKIL 4580 | MAKITA 43018V

The Bosch-type blade is becomin
increasingly popular. It hastwos
protrusions near the top and is offered
as standard equipment with the Ma-
kita and Hitachi tools. The Porter-Ca-
ble blade features a hook design and
only fits sabre saws made by this man-
ufacturer. (See specification chart on
page 82.)

Most sabre saws can be fitted witha
T-shaped fence for sawing parallel to
the stock edge. Making the system
work properly depends not only on
the condition of the blade and the uni-
formity of the material being cut, but
on the precise alignment of the blade
with the base. A slight misalignment
will cause the blade to gradually bend,

roducing a twisted kerf. If the blade
Eends far enough, the tool will no
1nnfer track against a straightedge
and the cut veers. Some tools are so
severely misaligned that the saw can
not be held against a straight guide
strip at all. (See tracking chart on
page 83.)

Our comparison test focuses on full-
featured professional tools. They're
expensive, but generally worth the
price if used fairly often. Don't take
the list prices too seriously, however.
Many of these tools are heavily dis-
counted by mail-order and industrial
suppliers. We also take a close look at
three of the more consumer-oriented
saws. (See sidebar on page 84.)

&

i

RYOBI JSE-60 _m&_ AEG BSPE 100

I

ing. It's impossible to guide this tool
along a straight fence—the cut imme-
diately curves away from parallel.

MILWAUKEE 6256

BOSCH 1581 V3§

AEG BSPE 100

The AEG tool has a unique, hollow
Elunger that allows you to match the

lade depth to the stock thickness. As
the teeth dull, you can simply expose
more of the blade and, thereby, use it
more efficiently.

This saw ranked at the top for
speed of cut. It also produced square
cuts at each orbit position and was
easy to keep on the line during our
contour cutting trials,

The single Allen wrench required
to adjust the base and loosen the blade
is neatly stored in a clip on the base,
However, the blade-locking screw is
under a protective guard and the
plunger often needs to be pried up or
down slightly to make the screw ac-
cessible.

The tilting base features sturdy,
positive notches for locking at the
most common bevel angles. To help
reduce tearout, the tool comes with a
plastic antisplintering shield that fits
in the mouth opening. In terms of
comfort and handling, the tool fares
well—its oversize trigger-lock button
is an especially nice touch. And, the
tool is light—a real plus for cutting in
awkward situations,

We were really beginning to like
this tool until we checked it for track-

FREUD CA 60 PEM

| BLACK & DECKER
| 3158K
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Black & Decker 3158K large base, its effectiveness is re- | round plunger, B&D uses a rectangu- |

The B&D features a trigger-mounted
speed dial with clear graphics on the
trigger side indicating the set speed.
Its unique orbit-selection control is a
seesaw affair that’s easily accessible
from both sides of the tool. Unfortu-
nately, the switeh is very uncertain in
feel and it's difficult to know which po-
sition it's in, Although the tool has a

duced by heavily rounded edges.
And, the base must be turned end-for-
end to change from the narrow mouth
to the wide mouth neceszary for bev-
eling. It must be completely removed
and the Allen serew repositioned
through the base in a second hole—an
annoying operation at best.

While most other sabre saws have a

lar-sectioned shaft that shows exces-
sive side-to-side play. The saw euts
square on straight passes, but goes off
square slightly and tears out more on
the curves. It doesn't blow away the
dust at slow speed. However, at any
speed, the saw easily follows the line,
It's loud but faster than most and fol-
lows a straight fence fairly well.

CRBITAL LEVER!
BLADE GUIDE
ASSEMBLY

COUNTERWEIGHT

In orbital sawing, reciprocating action s combined
with in-and-out motion of blade roller guide, With

blade fully extended, eccentric bearing that controis
reciprecating action Is at bottom dead center and
orbital eccentric ls at top dead center. As eccentric
bearing moves up, the orbital eccentric moves down
pushing a follower which, in turn, pivots the orbital
lever/blade guide assembly. Cam linked to orbit-

control
eccentric follower

VARIABLE SPEED _ TRIGGER LOCK
ORBITAL SABRE SAW s 2 4
ORBITAL -
ECCENTRIC o —

-

r_—.

s
ECCENTRIC
BEARING

lever reguiates effect that orbital
has on orbital lever/blade guide.

""-.-*1 "—=

ECCENTRIC
BEARIMNG
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HOME AND SHOP

Loosening screw uniocks base to adjust for
bevels. AEG, Freud and Bosch [shown) fea-
ture notches that engage at common angles.

Bosch 1581 VS

With a little common sense in match-
ing the tool to the job, you could buy
virtually any sabre saw and probably
be satisfied with it—until you tried
the Bosch 1581 V8. This saw is

uiet—no mean featin light of the me-
chanical linkages required to produce
an orbiting and reciprocating blade.
While it ranked just behind the front-

est tool for following a eurved or
straight line and produces a very
smooth cut. It also tracks fairly well.
For slow cuts, you can activate a

dust.

The base locks at 90° and 45°
through a carefully made tapered pin
that engages notches on the base.
Blade securing is unorthodox, but

sitive and solid. Only Bosch-style

lades can be used and you need a
long, thin, flat-tipped serewdriver
—supplied with the tool—for the job.
Bevel adjustments are made with an
Allen wrench stored in the base. For
fine work, a plastie antisplintering
shield can be installed in the mouth

blower that keeps the cutline clear of |

speed at trigger. Trigger-mounted dial sets
maximum speed trigger can be locked at.

opening. The tool is very comfortable
and scores high on fit and finigh.

On the downgide, the tool has a rel-
atively short (6%%-ft.) power cord and
there's no simple way to access the
brushes. And, although the speed dial
works well, we'd rather see it on the
top, front of the handle rather than on
the side where it’s harder to reach.

' Freud CA 60 PEM

runners for speed of cut, it's the easi- |

The Freud tool resembles the AEG in
its sensible, oversize trigger-lock but-
ton and annoying shroud over the
plunger end that interferes with ac-
cessing the blade screw. The Freud
algo performs unacceptably when
guided along a straightedge—the
blade is visibly misaligned with the
base of the saw.

Our cutting trials exhibited lacklus-
ter performance. The cuts were
glightly out of square—even with the
orbiting action off. Tear-out was on
the heavy side and the quality of the
cut was relatively rough. This tool
was incapable of blowing the dust off
the cutting line at any speed.

However, it's fairly comfortable to

Milwaukee, Makita, Sears and Skil tools vary

Trigger on saws with separate speed dial
simply acts as onorr switch. Cutting speed
can only be varied by adjusting dial.

use and the Allen wrench holderis one
of the best. The base features a
notched bevel-lock system similar to
AEG. This tool comes complete witha
very good fence. The only question is:
What do you do with it?

Hitachi CJ 65V

This Hitachi tool is clearly the most
comfortable to hold and ranks just be-
hind the Bosch for quiet, smooth-run-
ning operation. The trigger and speed
dial are well designed, but the dial is
placed at the back of the tool—you
can't operate it with the hand that
holds the tool.

This saw produces very smooth
cuts with orbital action off—both
tear-out and squareness deteriorate
at any orbit position. One small Allen
wrench adjusts the base and locks the
blade. However, it's metric. In this
country, at least, if you lose it, it may
take you awhile to find another. The
tool is very workmanlike in design
and construction with provision for
easily changing the motor brushes. It
comes with a rip fence and circle-cut-
ting guide.

SABRE SAW SPECIFICATIONS

MANUFACTURER MODEL PRICE® | AMPS | STROKE II'II'I'EFB‘ mmt DRBITS® %E' WOOD (MILD STEEL) | (LBS.)
AEG BSPE100' | $250° | 45 1" 450-3200 yes a AB 24" (W) 45
Black & Decker 3158K 208" | 45 1" 0-3100 () a A 2% (W) 625
Bosch 1581 VS' | $238 4.8 1" 500-3100 no a B 24" (W) 5.75
Freud CABOPEM' | 5218° | 5 1" 500-3000 YA a A 2% (W) 5.4
Hitachi CJB5V' 239 a7 1" T00-3200 yas 3 AB 29" (W) 55
Makita 43018Y 8274 | as b 0-3100 o 3 AB 2 (W) [}
Milwaukes 6256 §217 38 s 0-3100 no 0 A 2% (W) 5.75
Porter-Cable 7548" £230 4.8 1" 500-3200 yes a C 23" (W) 6.5
Ryobi JSE-60 $234 3.5 1" 1000-2700 yas 3 A 23 (W) 5.5
Sears 17210 $65 25 ¥ 0-3000 no 0 A 14" (%) 56
Skil 4580 £140 a5 s Tl 0-3200 no & AB 2 (Ve 5.6

1. Availahle in a barrel-grip version. 2. Suggested list
cludes case. 4. Saws that range from 0 strokes per minute have trigger speed
control. All others have separate dial speed contral, 5. Orbit positions in addi-

rice. 3. Price in-

tion to standard sction. 6, A: standard straight-shank blade, B: Bosch-style
blade. C: Porter-Cable blade. (Note: AEG offers long blades designed for hal-
low plunger.) 7. Asstated by manufacturer.
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Side-mounted, 4-position orbltal
Iever Is common to Makita, Hitachl, Bosch,
Freud and AEG tools tested.

Makita 4301BV

This is the most compact tool of the
group. While that's a plus, it also has
one of the most uncomfortable prips.
Its trigger-mounted speed dial is too
small to adjust easily and there's
nothing that indicates which way it in-
ereases or decreases speed. This tool
does nuthing for the noise-pollution
problem—it’s loud.

However, it produced acceptable
square cuts with a noticeable deterio-
ration in smoothness as the orbit in-
creased, It blows the cutline clear,
even at low speeds, and is easy to con-
trol. The tool is a fairly fast cutter and
displayed the least deviation when
puided against a straightedge at the
zero orbit position.

The motor brushes are accessible
for maintenance, and the single met-
rie Allen wrench is stored in a plastic
clip on the cord.

Milwaukee 6256

Although it lacks orbital action, the
62566 typifies the robust and no-non-
sense nature of a tool designed for
work. The saw easily follows a eutline

Porter-Cable sabre saw features orbit selec-
tion dial behind housing. Ryobl contral Is
simifar but mounted In housing.

with excellent visibility. It produces
square cuts on a straight run with
slight problems through the turns.
The cuts are smooth and the tool is rel-
atively quiet.

We didn’t like the awkward trig-
ger-mounted speed dial. And, while
the base can be shifted forward for
narrow and back for wide-mouth op-
tions, the wide-mouth position, nec-
essary for beveling, leaves too little
base for proper support in front of the
blade.

With no orbit capabilihv. the tool
ranks low in speed of cut. However, it
still features a roller guide to support
the blade which helps prevent break-
age. Both the base and blade screw
are simple slot-head screws and the
rear section of housing can be easily
removed to replace the brushes or
cord.

' Porter-Cable 7548

Porter-Cable seems to be pretty seri-
ous ahout this tool and apparently
féels that real sabre saw users never
cut bevels: The massive base is simply
serewed to the front housing. The

Black & Decker orbital adjustment lever Is
mounted behind howsing and phvots at cen-
ter. it can be operated from either side.

blade guide, normally a simple,
grooved-roller affair, is comprised of
three ball bearings—aone at the back
totake the thrust, and one at each side
to prevent blade deflection. And, a
substantial metal antisplintering
shield is supplied with the toal.

Appearances, though, can be mis-
leading. While the saw did produce
square, straight cuts at all orbits, the
cuts went slightly out of square on
curves. The quality of cut was rough-
er and showed more tear-out than
expected—the saw seemed to lurch
through the wood.

The problem seems to be with those
nifty ball-bearing guides. The two on
the side are nowhere near the blade.
And, P-C uses a square-section plung-
er that not only appears similar to the
B&D system, but shows the same ex-
cessive side play. Running the saw
free exhibits considerable blade whip.

However, this tool felt very stable
and offered exceptional blade visibili-
ty. Like the Bosch, a blower can be ac-
tivated to clear the cutline of dust at
slow speeds. The orbit control works
well and, at maximum orbit, the tool

| PERFORMANCE COMPARISON CHART
CUTTING SPEED' MOISE LEVEL®

TWISTING  VEERING

MAKE & MODEL SLOW FAST | QUIET LOUD KERF  FROM FENCE
£ ;s = |

AEG BSPE 100 e

Black & Decker 3156K | NN | SE— ——

Bosch 1581 VS EE—se——— | =

Freud CA 60 PEM ———— ———

Hitachi CJ 65V ] E—— %

Makita 43018V I | E—

Milwaukee 6256 — —_— ——

Porter-Cable 7548 I | E— a

Ryobi JSE-60 —— ———

Sears 17210 — ————

Skil 4580 — ——— %

L. Comparative spesed a8 determined by cutting theough 2x10 atock with taper-
und hlade at maximum orbit (where applicable), 2. Helative noise level of
ree-running tools us measured on dbA seale, 3. Length of bar indicutes inakil-

ity to cut straight when

ided by u strairht fenee during ri]:ﬁdluq and eroazeut-
ting operations over 8 in. All tools showed a varying ten
twisted kerfs, Severely misaligned tools immediately veored from fence.

ency to prodoce
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cuts very fast. The speed dial can be
easily reached with one hand while
holding the tool normally. While the
tool tracks fairly well, there’s no pro-
vision for a fence.

Ryobi JSE-60

The base on this tool is reversible
—one end has a wide mouth for bevel-
ing and the other a narrow mouth to
reduce tear-out on 90° cuts. Our sug-
gestion is to use only the wide mouth.
Not only is it a nuisance to change
back and forth, but the blade on our
saw actually rubbed a.ia.inat the base
when the narrow mouth was used.

In freehand work, the Ryobi tool
cut squarely, but the quality was
rough and it cut on the slow side. The
tool vibrated more than average and
felt like it was laboring through the
work. It was impossible to guide this
saw against a straightedge. The con-
trols had a flavor of cost-cutting about
them—a feeling that, unfortunately,
permeated the whole tool.

Sears 17210

Sears doesn't offer a saw with orbital
action. Its top-of-the-line model does
have an additional feature though—a
pivoting blade for facilitating tight
seroll work. Instead of turning the
whole saw, you just turn the blade
while moving the saw in the desired
direction. While some may find this a
handy feature, for run-of-the-mill cut-
ting, it's just as easy to turn the saw.

We found that the clear plastie
blade guard had to be removed to
make the cutline visible. Even then,
the blade is so far behind the blade
clamp, you'll have to lean well over
the front of the tool to get close to see
what you're doing. Of course, then
you'll need ear protection—this tool is
noisy.

The Sears tool lf)mduce.a acceptable
square cuts at all speeds on straight
and curved profiles and tracks well.
The lack of orbital action limits the
tool to light-duty cutting. It comes
with a fence and cirele guide,

Skil 4580

Skil calls its orbiting capacity Vari-
Orbit. It features no less than six or-
bit positions including normal action.
The Skil tool achieves its orbiting ac-
tion unlike any of the other tools
—invizibly in the front housing at the
plunger top rather than at a guide
roller near the base. The manual indi-
cates that the orbital action isn't ap-
parent unless the tool is actually
cutting. Perhaps we lacked the neces-
sary sensitivity. No matter what or-

bit position was set, cutting speed
seemed about the same, However, we
did notice slightly more splintering at
any orbital position than at standard
cutting.

The Skil sabre saw has a very large,
stable basze, follows the cutline well
and uses sensible slot-head screws for
securing the blade and adjusting the
base. Simply loosening the screw al-
lows the base to be shifted forward or
backward for wide- or narrow-mouth
options. The trigger-mounted speed
dial, however, isn’t so handy. It's too
small and should be marked to indi-
cate speed adjustment.

The Bottom Line

A good sabre saw doesn’t just cut
well, it must be both easy to handle
and comfortable so you're free to con-
centrate on the job at hand. It should
also be made with the same care and
attention to detail that you'd strive
for in your finest work. Of the tools

that we tested, one comes closest to
these ideals—the Bosch 1581 VS,
The Hitachi CJ 65V and Makita
4301BV are our next choices. While
the Hitachi has a definite edge in
terms of comfort and handling, the
Makita shows more aggressive,

straight-tracking performance.
Although sabre saws are used
mostly for freehand cutting, guiding
the saw along a straightedge or with a
fence is clearly an option that manu-
facturers are featuring to enhance
their product. And, it isn't unreason-
able to expect that, before any frills
are added, the blade elamp of the tool
should be engineered so that the blade
will be accurately aligned with the
base. While none of our test saws
tracked with circular-saw accuracy,
the AEG, Freud and Ryobi units that
we tested were so0 blatantly mis-
aligned that guided cuts were abso-
lutely impossible. Of these three, the
AEG was the better saw. ™

Occasional-Use Sabre Saws

QU DON'T HAVE to spend $200 fora

sabre saw. In fact, some manufacturers
offer a wide selection of models and prices
designed to ensure that there will be one saw
that matches the money in your pocket.

The medium- to low-priced tools are small-
er, lighter and generally have a life expectan-
cy tomatch. They often have sleeve bearings,
lack a roller blade guide, and the quality con-
trol can be lower. However, for occasional
use in nothing heavier than ¥-in.-thick ply-
wood, they'll do the job.

The Black & Decker 7548 (about $57) was
the quietest of tha thrae inexpensive saws we
tried—well balow the expensive group aver-
age. It easily followed a cutline, producing
smooth, spiinter-free results. Unfortunately,
the cuts were slightly out of square and the
sliding variable-speed switch is sticky—
unable to progress uniformly through the
spead

range.

It features a novel blade and screwdriver
holder that slips in the cavity between the
base and housing. This seemed like a great
idea until the blades fell out during a cut. And,
although the unusual housing design makes
this unit look more like a kitchen appliance
than a tool, the saw is compact, light and gen-
erally easy to handle.

In many respects, we consider the Sears

| BLACK & DECKER
7548
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4

SEARS 1070 i

1070 a better tool than the top-of-the-line
maodel from the same company. It's quieter,
mare comfortable to hold, and offers slightty
better cutline visibility although the blade is
still set too far back in the blade clamp. it takes
two screws 1o hold the blade in place—one in
line with the blade to resist forward thrust and
the other on the blade side. Both screws are
the slot-head type. Unlike the B&D saw, you
can'tlock the variable speed at any setting but
high speed. This tool comes with a rip fence/
;i“rgln-cutﬂng attachment and it costs about

Of the three inexpensive saws, the Skil
4235 is the poorest tracker—unusable when
guided by a straightedge. However, freehand
cutting is easy at all speeds and the straight
cuts are square. Curved cuts, though, are sig-
nificantly out of squara. The tool is comfort-
able to hold although a litthe noisy.

The Allen wrench that the base and
tightens the blade is securely stored in a
recess in the housing, A little too securely,
though—you'll need a pair of pliers or screw-
driver fo pry it out. Like the Sears tool above,
tha 4235 may be a battar choice than its more
expensive cousin. You'll have to forgo the ball
and roller bearings, but, at less than half the
price, it will do much the same work. This
model costs about $56.

SKIL 4235
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SHAKER END TABLE

An elegant end table
yOu can use in any room
of your home.

BY NEAL BARRETT

HE SIMPLE LINES and erisp
details of this small table were
inspired by the Shaker furniture tra-
dition. The Shakers were known for

POPULAR MECHANICS » OCTOBER 1987

their lean, well-balanced designs,
many of which, not surprisingly, fit in
as well today as when they were built.
We think this table is just as adapt-
able. Whether it's used as a living
room side table or as a bedroom night
stand, it will prove a tasteful addition
to almost any decor.

Or side table is built of solid maple
and uses traditional joinery. Like the
Shaker tables on which it was mod-
eled, it will give years of service.

Construction
Begin by ripping and crosscutting -
in.-thick boards, slightly oversized,
for the tabletop. Square the edges of
the stock on a jointer or with a hand
plane, Spread glue on the boards'
edges and clamp them together. Al-
ternate the clamps above and below
the panel to apply pressure evenly
(photo 1),

Wait until the glue is rubbery, not
hard, to scrape it off the panel with a
chisel, When the glue has dried,

Lead color photo: | R Ros
Step-by-step photos: Neal Barredl
Technical Art: Eugens Thampson
Styhlst: Gabe Hemick




clamp the top down and, with a hand
plane, smooth and flatten the top,
Plane diagonally, then straight across
the top (photo 2). Rip and erosscut the
top to the finished dimensions,

Rip and crosseut stock for the legs,
If you eannot get stock thick enough
forthe 1%-in.-8q. legs, glue and clamp
together two boards. Lay out the
mortise positions as shown on the
drawing. Use a sharp pencil, knife or,
better yet, a mortise marking gauge
to mark the layout lines,

Clamp a fence to the drill press
table to position the legs for boring,

1 Glue and clamp panel alternating
clamps above and below to apply pressure
evenly. Panel should be slightly oversize,

#& Pare walls of mortise flat with chisel,
working carefully to mortise lines. If tenon
Is too tight, pare it, not mortise.

JOUR

Bore a series of overlapping %-in.-
dia, holes, "% in. deep for the mor-
tise. The mortise is ¥ in. deeperthan
the tenon to allow for glue squeeze
out. Clamp the legs to the bench and,
using a chisel, pare the walls of the
mortise flat and square to one anoth-
er. If the tenon fits the mortise too
tightly, it's easier to adjust it, rather
than the mortise.

Next, measure 5% in, down from
the top of each leg and eut a ¥, 4-in.-
deep kerfl around the leg’s perimeter
on the table saw (photo 5). The kerf
prevents tear-out during turning,

Mount the legs on the lathe and
turn them to shape using a %-in. or 1-
in. gouge. Shape the small cove at the
leg's top with a %-in. gouge. Check
the diameter of the legs az you turn
them using a pair of calipers (photo 7).
Finish sand the legs with 100-, 120-
and 220-grit sandpaper. 1 like to uze
old sander belts for this job.

Rip and crosscut the ¥i-in.-thick
stock for the drawer rails and aprons.
Using dado blades and a miter gauge,
cut the aprons’ tenons on the table
saw. A parallel jaw clamp fastened to
the miter gauge acts as a stop to posi-

2 Use a sharp bench plane to smooth and

flatten panel’s top. First, plane diagonally
across the panel, then with the grain.

-

§ Cut ¥ in.-deep kerf around leg blanks
to prevent chip-out when turning. Extend
miter gauge with scrap plece.

7 Check large and small diameters with
calipers. Smooth leg progressively with
100-, 120- and 220-grit sandpaper.

8 Cuttenon on table saw using dado
blades and miter gauge. Parallel jaw clamp
acts as stop for positioning workplece.

3 With scrap wood fence clamped to the
driil press table, use Ys-in, drill bit to bore
overlapping mortise holes,

portion of legs. Use %-In. gouge to shape
small cove at top of leg.

9 Remove ridges left from dado blades by
carefully pushing chisel acrozs tenon. Hold
chizel flat agalnst workplece.

B4
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tion the rails and aprons during the
cut (photo B). Pare down the ridges
left from the dado blades using
sharp chisel (photo 9). Keep the chisel
flat against the tenon.

Switch back to the drill press and
bore the holes in the aprons and front
drawer rail for the tabﬁa-tn]} fasteners,
Apgain, use a fence to position the
warkpiece (photo 10).

Apply glue to the front rail tenons
and the mortises on the front legs and
clamp them together. Measure diago-
nally across the drawer opening to
check that the assembly is square

HOME AND SHOP

(photo 11), Glue and clamp together
tﬂe rear legs and aEmn, Complete the
leg-apron assembly by gluing and
nlampinﬁ the side aprons to the front
and back legs (photo 12). Work on a
flat surface to avoid putting a twist
into the assembly during clamping.
Measure diagonally across the assem-
bly's top to check for square, adjust
the clamps as necessary.

Cut the pieces for the side and bot-
tom drawer runners to dimension.
Bore and countersink the holes for
No. 8 flathead serews that hold them
in place. Fasten the runners to the

leg-apron assembly with the 1¥-in.-
long serews (photo 13). The runners
will have to be removed, so don't glue
themin place.

Now, cut the drawer parts to di-
mension. Use a dado blade in the table
saw to cot the rabbets on the drawer
front and the dadoes in the drawer
sides that hold them back. Use a thin-
ner dado blade set up to cut the groove
in the drawer front and sides. Bore
pilot holes through the sides into the
drawer front for the nails that attach
the sides to it. Nail and glue together
the drawer parts (photo 14), Use

1z
|
i

!‘. [Fa
FRONT RAIL i‘
DETAILS

— ™ e
B

A 4
B 1
C 2
D 2
E g
FooB
i Fenye
H 1
Liv 2%
Sl
K 1
Mise.: | drawer

gﬂ.m fasteners
v 0. 154T), 24%" No. B Th

o, & fh screws, B4 Mo, Grh
BOTOWE,

1
ﬁmﬁﬂmm%%m

{Enape

!:%I-“

E

M' Waterfox Chemical
S8 Meech Ave.,

E
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10 Bore holes for tabletop fasteners on
drill press. Hold workplece against fence
clamped across drill press table.

13 Hore and countersink holes for screws
In drawer runners. Lubricate screws with
wax. Hold runners In place with clamps.

screws to hold the bottom to the
drawer back. Check that the drawer
is square and let the glue dry. Test fit
the drawer. Sand or plane its sides if it
fits too tightly. Attach the tabletop
fasteners (photo 15).

Sand the table with 120- and 220-
grit sandpaper. Dust it off, and wipe it

11 Glue and clamp front rall and leg as-
sembly. Check that drawer opening Is
square by comparing diagonal lengths.

14 Assemble drawer with glue and nalls,
Check diagonals for square and ad|ust as
necessary. Sand front before attaching.

with a tack cloth. 1 finished the table
inside and out with three coats of
Waterlox Transparent, Sand lightly
between the outside coats (don't both-
er sanding inside) with 320-grit sand-
paper. Rub down the last coat with 4/0
steel wool,

The first stepin attaching the top is

12 Complete leg-apron assembly by glu-
ing and clamping side ralls to legs. Measure
opposite diagonals for square.

15 Install tabletop fasteners. Apply finish
outside and Inside table. Invert table on
padded workbench and fasten top.

to remove the drawer runners. Cover
the workbench top with a blanket to
protect the top. Lay down the top, in-
vert the table over it. Screw the topin
place with the correct overhang
around the perimeter.

Finish the job by reattaching the
drawer runners. PA

NEW TOOL

UTILITY
KKNIFE

H OPING TO improve on its time-
tested retractable utility knife,
Stanley has introduced the model 10-
079. Compared to the old 10-099, the
new knife has grips cast into its sides
and an ergonomic shape to improve
handling. It also has a new interlock-
ing nose that prevents the blade from
glipping between the body halves,
Like its predecessor, the new model
has blade storage in the body,

The new knife will cost about 35 at
hardware stores and home centers,
For information, write Stanley Tools,
Division of The Stanley Works, 600
Myrtle St., New Britain, CT
06050, ™M

BA
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_With new Scotch-
E.gnj" Wipe On Poly
inish from 3M, you
get the beauty of tung
oil and the protection of
a polyurethane finish
in an easy-10-use, wipe-

. W

on formulation.

And because
you don't use a brush,
you don't get brush
marks, bubbles. stray
bristles (or the ﬁng&r
prints that come from
chasing stray bristles).

secret is our

patented, ultra-thin for-
mula, This finish penetrates three
times deeper than other brands to
bond with the wood's natural fibers:

The result is & finished surface
that combines the natural beauty

Iy 3

of hand-rubbed wood with protec-  us loll-free at 1-800-348-

tion that’s superior to ordinary 6527 or in Canada | My

polyurethanes. 1-800-263-2856. & % 2} o
It's a new approach 1o a tou Because this

old problem. And, part of the 3 is one finish that’s

Wood Refinishing System. From going 1o Tub you the

stripping and surface preparation, right way:

to finishing and right

on

IM has the right

tools and products

1o miake the job go

better and the proj-

= ect look betier.

: So try new
Scotchgard™ Wipe
On Finish, Saf-

est Stripper™ Paint and Vamish

Remover; and all of the other easy-

to-use IM wood refinishing tools

and products on your next project.

For the dealer nearest you, just call




Who needs a Campbell Hausteld Air Compressor?
*_Let’shaveashowofhands.

A e

You need one. Because there's almost no sanders, drills and impact wrenches. And the
end to the jobs you can do easier and list goes on. Campbell Hausfeld, America's
faster with a Campbell Hausfeld favorite air compressors. See the complete
Air Compressor. - line of air compressors, tools and acces-
You can inflate tires, sport X — _ sories. For more information and the

balls and rafts.You can " p— T .« name of your local retailer, call
spray paint, fertilizers and . fy s ] s 1-800-634-4793, Monday-
pesticides. You can clear R , ' : b, Friday Bam-5pm, ET
water lines and gutters. == : :

You can use it with nailers,

staplers, sandblasters,




FREE SAMPLE KIT

Up to $25 Value
Choaose a 16-piece accessory
kit or a drain cleaner when you
hase a Campbell Hausfeld
4-11 HP tank-mounted PowerPal
or SuperPal air compressaor.

WOOD REFINISHING

I N OUR MAY '89 issue (page 148)
we reviewed 3M's new paint and
varnish remover called Safest Strip-
per. We put the product through its
| paces and concluded it was a wonder-
ful new conecoction. It's nonflamma-
ble, won't irritate your skin, and gives
| | off no harmful fumes. Because it hasa
| | thick, semipaste consistency, it
works equally well on vertical and
horizontal surfaces. Safest Stripper
| cleans up with water and has an open
time of up to 30 hours.
Because we thought a lot of yvou
would like to try out this product, we

'NEW PRODUCT
ALL-PURPOSE

Up to $35 Value

Choose an air chisel/hammer, die

grinder or 150 cEsi 12-volt inflator,
r

when you purchase a Campbell CLEANER

Hausfeld UltraPal, U.S. Air or : Lt

PowerPro 2-5 HP tank-mounted IFT OFF is a new all-purpose
air COmpressor, spray solvent and cleaner for hard

surfaces and fabries, It's formulated

made an exclusive arrangement with
aM to provide you with a free sample
kit. The kit features 3M's stripper, in-
novative Scotechgard Wipe-On Poly
finish, two wood samples—aone
stained, the other painted—and two
stripping pads, one coarse- and one
fine-grit.

If you'd like to receive a free kit for
your own hands-on test, just write to:
PM/3M Refinishing Kit Giveaway,
PoPULAR MEcHANICS, P.0O. Box
1409, New York, NY 10101, The offer
iz on a first-come, first-serve basis
and supplies are limited. ™

Get your Free Air Tool mail-in
coupon with all the details at
your participating Campbell
Hausfeld retailer. This offer is
for purchases made Sept. 1-
Oct. 31,1989.

(TR, =

Since VB35

CiCamphel Hausleld 19859
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to soften chewing gum, eut through
engine grease and dissolve adhesive
residue left from labels and stickers.
Also, it can be used as a prewash
treatment: Spray it on a stained gar-
ment, let it sit for 1 minute and laun-
der as usual,

It's available in three different
sizes: 1 ounce, $2.79, 5 ounce, $3.49
and 9.5 ounce, $4.39. It's sold at hard-
ware stores and home centers. For
more information, write Loctite
Corp., 4450 Cranwood Court, Cleve-
land, Ohio 44128, ™
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THE BETTER HOME

How To Install

A CLOSET
ORGANIZER

OUSES TODAY have more | - ! —_

[ Hdnsetathant.husmbm]tnfew [\ LT sl [ ] e | |
' decades ago, and closets are | ' L [T | ﬁu
L] '

bigger, too. But still, most of us seem
to have more stuff than can be kept
neatly in any closet. It seems like our |
clutter simply cannot be contained by |
a single rod and shelf. ' It

Closet organizers, really wire- 38 .
framed racks and baskets, were de- | |8 T
signed to make life easier. They allow | | 1 -
for neat storage, easy access and ven- | Mo

|
tilation, Their segmented design | S ——— T
' helps you stay organized because ev- | jj==5==N il »
erything has a place. | R T % " r =
Most organizers can be installed in | | NS || X\

the same way we show here. Begin by
measuring the height, depth and
width of a closet. You now have two
choices. Some home centers sell closet ) =

. organizer components that you as- : i i
semble into your own system. Or, you N ; = i :

| can take your measurements to a clos- ke, _ 2 |
et organizer dealer. The dealer will ol | = 3

~ help design your organizer, so all you ' ' “H‘ l

E
i

| doisinstallit. | [ —

' Installation ; i e
| Measure the height of the organizer's - R i o ' ll
highest shelf against the back wall. . ‘ i e |

Using a level, draw a line from the | R g “||Il

o= ; e |-|-mt|1.$l.

|

aipbil

lﬂh\u

. mark completely across the back wall

el line across the closet's back wall, between. lrn:rthuuh:fl:lngup tnw.lllr!glrdlnnnfwidbehlnﬂl’t.
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1 Mark for the organizer’s highest shelf |  Bore ¥,,-In. holes for shelf hooks 2 in. In | 3 Fasten hook to wall with No. é panhead
and butt a level up to the mark. Draw a lev- | from ends of level line and every 12 In. In | screw. Bullt-In drywall anchor holds hook

!
o

93



(Fig. 1). Next, bore a ¥%,.in.-dia. hole
2 in. in from each end of the line and
every 12in. in between. Insert a shelf
hook, facing up, into each hole (Fig.
2). Fnst.ennfie ooks to the wall using
a No. 6 panhead screw. These hooks
have built-in wall anchors.

Hang the shelf on the hooks. Next
toeach hook, bore a hole. Insert a wall
anchor in the hole and secrew in a hook
facing down (Fig. 4). These stop the
shelf from pivoting off the hooks that
are facing up.

Next, slide an end bracket over the
shelf's EupFurt rail. Level the shelf
and mark for the bracket's serew-
holes. Bore the holes and insert wall
anchors. Lift the shelf above the holes
before screwing in the brackets be-
cause the brackets will prevent this
afterward (Fig. 5).

Install the first shelf brace at mid-
' span. Snap a plastic plate over the
| support rail. Position a brace behind
the plate and bolt the two together
(Fig 6). Mark where the other end of
the brace falls, for the screwhole, and
move the brace out of the way. Bore

[ A T 98 S B
THE BETTER HOME

the screwhole, insert a wall anchor,
and screw the brace to the wall. In-
stall other braces every 40 in. from |
the center outward.

Follow the same procedure for the
shorter shelves and shoe racks. The
first shoe rack is installed 12 in. above
the floor. Subsequent racks are in-
:::E:d every 9 in. above that. The

are supported, at an angle, by a
snap-on brace at each end that hu{ta
against the wall (Fig. 7).

Now you're ready to construet the
wire basket assembly. These are free-
standing and consist of side frames
connected by cross braces. Both are

made of rectanﬂtlar tubing. The bas-
kets slide into U-channels welded to
the side frames.

The assembly is fastened together
with L-shaped and T-shaped connec-
tors. Both fit into the ends of the cross

braces (Fig. 8). Tap them in place |

with a hammer. Fit the cross brace
and connector into the end of the side
frame (Fiig. 9). The L-shaped connec-
tors are used as cross braces. The T-
shaped connectors are used at the
midpoints and base. The head of the T
connects two pieces of vertical tubin
at the midpoint and forms feet at the
base. PM

T, 50 Fr":‘:‘
- .

agalnst wall. 5lip matching hooks face
down over shell"s rall. Screw In place.

8§ Pivot shelf away from back wall and
place side-wall bracket over end of rall.
Lewvel sheil and screw bracket to wall.

& Snap plate over rall. Bolt shelf brace to
plate with machine screw. Screw support
brace towall using wall anchor.

7 Attach shoe racks with hooks as was
done with top shelf. Snap on two braces to
center rall, one at each end of rack.

8 Begin assembly of rectangular tubing
frames for wire drawers by pushing L-
shaped connectors into ends of cross bars.

drawer ralls. Again, push end of L-shaped
connector into opening in end of tubing.

9 Connect cross bars to frames that have

™
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How To Install A

GARAGE DOOR

I !

I

Il'|‘ |."| i
I} I|!1[| -
A

F YOU'VE LIVED for years

without a garage door opener,

your attitude toward installing
one is %t;uhahiy pretty typical: Sure it
would be convenient, but it's just not
anecessity. Still, it seems that every-
one who has a garage door opener
gwears he couldn't live without it. So,
with visions of the door gliding open
at the push of a button, you might re-
consider the installation of an auto-
matic garage door opener.

There are basically three types of
home garage door openers: chain
driven, screw driven and those raised
by a nylon tape. All three are capable
of opening a standard garage door.
For our installation we opted for a
Stanley model 3500 chain-driven

opener based on its reputation for du-
rability, safety and ease of installa-
tion. The Premier model 35600 costs
about $150, while the range of six oth-
er models cost from $95 to $1656. For
information, write to Stanley Home
Automation, 41700 Gardenbrook,
Novi, MI 48050.

(Note: Other garage door openers
are installed in a similar manner. Of
course, follow the manufacturer’s di-
rections for your i model.)

Powered by a %-hp motor, the
opener can lift a door up to 7' ft. high
x 18 ft. wide, This extra power is
more than enough to open a typical 1-
car ge door that measures T ft.

| high x 9 ft. wide, It also opens sec-

tional doors and 1-piece, tilt-up doors.

The Premier model 3500's other
features include a time-delay light
that stays on 4% minutes after the
door is activated, an ON/OFF pull cord

that lets you use the light as an over- |
head worklight, programmable trans- |
mitter codes that have 1024 change-

able combinations, a vacation switch
that shuts off the opener while you're
away, and an exclusive security fea-
ture called Signal Block. |
The battery-powered handheld |
transmitter has two pushbuttons,
One of the pushbuttons opens and |
closes the door, the other activates
the Signal Block feature that pre-

PRUILLLISTRATIONS BY GEORGE RETSECK

vents stray radio signals from open-
‘mi the door—a problem with many
openers.
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Installing the unit requires no spe-
cial tools and takes about 3 hours to
complete. A 23-page owner’'s manual
provides clear instructions and plenty
of helpful illustrations. A how-to vid-

show an actual installation. And if you
still run into trouble, call the compa-
ny’s toll-free hotline: (800) 521-5262.

Assembly
Begin by joining the four sections of
steel tubing with the 6-in.-long in-

eotape is included with the opener to |

I e i
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serts (Fig. 1). Press the inserts into
the tubing ends as far as possible.
Next, press the plug button into one
end of the tubing (Fig. 2). Then, in-
sert the tubing end with the plug but-
ton into the tube support on top of the

| power unit (Fig. 3). Slide the traveler

onto the tube assembly so the arrow
on the traveler points toward the door
(Fig. 4). Push the idler assembly onto
the end of the tubing (Fig. 5).

Next, position the traveler 44 in.
from the front edge of the tube sup-

Higw

1 The first step Is to join together the sec-
tions of 1 Ye-In.-dia. steel tubing using the &-
In.-long insert tubes.

| Yl i ..-

the door opener power unit.

& Place traveler 44 In. from front edge

mension on tubing for later reference.
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3 slide the tubing end with the plug but-
ton into the tube support housing on top of

of
| tube support an power unit. Mark 44-in. di-

2 At one end of the assembled length of
tubing (It doesn't matter which end). push
In plug button urti! it's fully seated.

port. Accurately mark the tubing for
future reference (Fig. 6). Then, at-
tach the loose end of the chain to the
traveler using a serewdriver to push
the master chain link’s retaining cli
into position (Fig. 7). Carefully unrnﬁ
the chain and wrap it around the drive
sprocket on top of the power unit
(Fig. 8). Thread the cable at the end of
the chain through the idler assembly
(Fig. 9). Check that the traveler
hasn't moved from the 44-in, mark.
WNow, attach the loose end of the eable
to the traveler with a master chain
link (Fig. 10). '

Next, adjust the chain by tighten-
ing the adjustment bolt on top of the
power unit (Fig. 11). Turn the bolt un-
til the chain sags about Yz in. below
the midpoint of the tubing assembly.
Finally, tie the manual disconnect
cord to the latch on the traveler (Fig.
12). This safety feature allows you to
disconnect the traveler and raise the
door by hand.

Installation

First, mark the centerline of the ga-
rage door at its top. Use a level to
transfer this line to the header joist
above the door (Fig. 13). Have a help-

& s5lide the traveler onto the tubing so the
arrow on the traveler polnts toward the
door and away from the power unit.

5 Place Idler assembly on the end of the
tubing. The Idier assembly houses a free-

splnning pulley that guides the cable.

T Attach chain to traveler using a master
chain link. Use a screwdriver to push on re- |

talning clip that secures the link.

the power unit. Then, loop the chaln
| around power unit’s drive sprocket.
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er raise the door to its highest point.
Measure the distance from the floor to
the door's top edge (Fig. 14).

Next, add 2 in. to this high-rise di-
mension, and mark this new dimen-
sion on the header. Align the bottom
edge of the header bracket with this
mark, and fasten it with two lag-
screws (Fig. 15). Now, with the pow-
er unit on the floor, lift the end of the
tubing and secure the idler assembly |
to the header bracket with a clevis |
pin. Pass the pin through the bracket
and idler and secure it with a lock clip
(Fig. 16).

With the tubing end secured to the
header bracket, carefully lift the pow-

- erunit and set it on top of a ladder,

Now, prepare to hang the unit from
| the eeiling joists, Position the unit so
the tube assembly slopes up gently to-
ward the header bracket. However,
it's more important that the door open
freely than to maintain this slope. |
Hold the unit in place and have a help- |
er raise the door slowly to check the |
clearance,

For an open-frame ceiling, simply |
secure the mounting straps to an ex-
posed joist with lagserews (Fig.17). If
the garage has a finished ceiling,

-
-
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screw a 1x6 through the drywall into
the ceiling joists. Then, serew an
angle iron to the 1x6, and bolt the
mounting straps to the angle iron,
Next, attach the straight steel bar

link to the traveler with a elevis pin .

and lock clip. Then, bolt the L-sha
steel arm to the bar link (Fig,. 18). Bolt
the door bracket to the end of the L-
shaped arm (Fig. 19). Now, tug on the

d |

disconnect cord, and slide the traveler

up to the elosed door. Hold the brack-

et against the door so that the center |

of the bracket is between 3 in. and 6
in. from the door’s top edge. The ex-
act position is not critical as long asit's
Hlflithin this area. Mount the bracket to
the door with two carriage bolts (Fig.
20) that are installed through the door
with their heads on the outside.

The last step of the installation is to
wire the pushbutton wall switch to
the power unit. Attach the wire leads
to the switeh and mount the switeh to
the garage wall (Fig. 21). The switch
should be at a convenient height, and

¥ Feed the steel cable, connected at the
end of the drive chain, around the pulley
housed in the idier assembly.

/

10 Attach the cable end to the traveler
with a master chaln llnk. As before, secure
the cable with a retalning clip.

11 To adjust chain tension, tighten the
adjustment screw on top of the power unit.
Chain should tag about 'z In.

12 Tie the disconnect cord to the latch on
traveler. Pull cord to disengage traveler so
garage door can be lifted manually.

13 Mark the centerline of the garage
door. Then, transfer this line to the header
Just above the door with a level,

"o

-

14 Find the highest point the door
reaches by measuring from the floor as a

POPULAR MECHANICS » OCTOBER 1969

15 Fasten header bracket above door
with two . Place bottom edge 2
in. above door’s high-rise dimension.

|, - "'- - '_1._

[ e

! .h"-- l

1& Slide clevis pin through header brack-
et to fasten idler pulley In place. Secure as-

| sembiy with pin passed through lock clip.
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a person standing by it should have an
unobstructed view of the door, Run
the switch wire to the power unit and
connect it to the terminals on its back
(Fig. 22).

Adjustments
The final adjustments to an automatic
garage door opener are important
steps toward permitting smooth and
safe operation.

Begin by setting the same frequen-
cy code on the transmitter an

the

17 Hang power unit from celling joists
with metal mounting straps. Bolt straps to
unit and secure to jolsts with lagscrews.

et maamamm
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power unit. This is done by pushing
the tiny rocker switches located in-
side the transmitter and on the back
of the power unit (Figs. 23 and 24).
Use a sharpened pencil to randomly
set the switches.

Next, plug the unit's power cord
into an electrical outlet. If an outlet
isn't within reach, have a licensed
electrician install one near the unit.

Now, test the reverse force adjust-
ment. Press the transmitter button to
close the door. While it's closing, use

{

18 After attaching straight steel bar to
traveler, bolt on L-shaped arm. The mount-

Ing holes in the bar permit adjustments.

| both hands to hold the door until it
| reverses automatically. If the door

reverses when barely touched (or be-
fore you touch it), then twist the large
knob on the underside of the power
unit clockwise a quarter-turn to de-
crease its sensitivity (Fig, 26), If the
door is difficult to stop by hand, turn
the knob counterclockwise to increase
sensitivity.
| Next, adjust the fully opened and
| closed positions of the door. Adjust
| the closed limit first. Push the trans-
mitter button to close the door. 1t will
stop a foot or two above the floor.
Then, slowly rotate the small black
knob on the underside of the power
unit until the door is closed.

Now, the transmitter button
to open the door. This time rotate the
small white button on the underside of
the power unit to adjust the door to
the fully opened pogition.

Next, try the safety reverse adjust-
ment. Place a 1-in.-thick board on the
floor across the threshold. Then, push
the transmitter button to close the
door. The door should reverse after
coming in contaet with the block. If

| knob.

19 Boltright-angle door bracket to the L-

shaped arm. A speclal shoulder bolt permits
the bracket to pivot freely.

&

22 Run wire from pushbutton switch to
terminals on power unit. Strip insulation
and secure wires under the terminals.

58

Z0 Fasten bracket with carrlage bolts.
Bore bolt-shank clearance holes through
door and Insert two bolts from outside.

28 Remove cover on trarsmitter to reveal
10 tiny rocker switches. Use a sharpened
pencll to set the frequency code.

21 Install on switch Inside ga-

rage. Place switch above reach of children
and within sight of garage door.

should be Identical to that on transmitter.

it doesn't, adjust the close-limit |
™ |

at rear of power unit. Freguency code |
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Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

. Bulge In Plaster Celling
1live in an old house with plaster ceil-
" ings. When I moved in, I noticed that

| the ceiling in one room had a bulging '{

section. Is this something [ should be
concerned about?
SARA MAGEE
WALDEN, NY

The sag may well be something to be
concerned about. Older homes often
have plastered ceilings and walls.
The plaster is applied over wood,
metal or gypsum lath, The first plas-
ter coat is applied with just enough
forece so it squeezes between the spaces
in the lath and into the wall cavity be-
hind it. The plaster slumps over the
lath as it squeezes past it and hard-
ens into keys, locking on the first coat.
The first layer is scratched with a
trowel so the next coat can adhere to
it, The next coat is called the brown
coat and the final one, the finish coat.
Over time, vibrations and wetting
from roof and plumbing leaks may
weaken the keys, cracking them. The
combined weight of the three coats
causes the ter to break away from
the keys, forming the sag you men-
ﬁonet? In cases where the house has
been unheated for prolonged periods,
the finish coat alone may separate
and sag, though the keys are intact.
You can call in a plaster contractor
(not the same as a drywall contrac-
| tor) and have the sag removed and
| replastered or you can try to repair
| the area with plaster washers.
i Drive a 1%- or 1%-in. No. 6
| drywall screw through the washer's
hole and into the ceiling framing
‘ above the plaster. The washer sup-
| ports the plaster around the screw as
the screw pulls the plaster against the
framing. Driving the screw into the
| framing is more secure than driving
i it into the lath, in which the screw
| may or may not grip. Encircle the
sag, driving the screwed-in washers
| 61010 in. apart. Once the outside pe-
rimeter is secured, move inside the
perimeter and repeat the process in
| concentric circles, until the sag is
| fully secured. The washers are perfo-
rated to hold the Spackle that covers
them. For plaster washers, contact
| Charles S8t. Supply Company, 54
| Charles St., Boston, MA 02114.

POPULAR MECHANICS & OCTOBER 1989

AR .

_

o
SAGGING PLASTER

|
Celiing plaster can sag down from lath when keys securing base coat ghve way. Remove sag |
and replaster or screw In plaster washers to pull plaster bacik into place. .

Roof Shingle Coating

In the November "88 “Homeowner's

Clinic” (page 141), you mention coat-

ing asphalt shingles to extend their
life. Coat them with what?

WILLIAM ROUW

LASVEGAS NV

There are a number of asphalt shin-
gle coatings sold thro u&h roofing
suppliers. One is Roof Guardian,
manufactured by Oregon Research
& Development Corp., Salem, Ore-
gon. The product is a granulated
elastomeric plastic coating (a plastic
coating with elastic, rubber-like
properties). The manufacturer
claims its product was specially for-
mulated for shingle roofs.

Apply two coats to roofs in fair con-
dition but with a slight curl. The
coating comes in six colors: white,
gray, tan, brown, red and blue. It
comes in one and five-gallon cans.
One gallon covers 75 to 100 sq. ft, de-
pending on the shingles' surface con-
dition. For information, call the
manufacturer at(800) 345-0809.

Nolsy Water Pipes

The pipes leading to the exterior fau-
cets on my house rattle loudly some-
times when I water the lawn. The

pipes rattle loudest when I partially |
open the faucet for lower water pres- |
sure through the garden hose. I re- |
placed the exterior faucet but this
didn't help. Now I think the rattling is
because [ have copper pipes. i
RYANBPETS
SPOKANE, WA

The problem is not because you have
copper pipes but because there isa

washer somewhere in the water
line to the hose bib (the exterior fau-
cet). Water under moderate pressure
flowing across a loose washer will |
cause it to rattle, but under high pres-
sure the washer is pinned down so it
doesn’t rattle.

I suspect that the loose washer is in
the shutoff valve on the pipe leading
to the hose bib. It's not necessary to re-
place the valve, just remouve the valve
stem and tighten the screw holding

the washer in place. ™
DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?

Just sk Norman aboul it. Send guestion fo
ular Mechanics, 224

Homeowners' Clinie,

West 57¢h St., New York, NY 10019, While Letters
cannot be answered individually, problemas ufa;ll-
erul interest will be discussed in the column. For
maore home-repair and maintenance help, get PM's
Hame Care Miﬂﬁw.& your ar-
der(a) to Popular Mechanics, Hox 1014, Radio City
Station, New York, NY 10101,

—. —
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Appliance Clinic

BY STEVE TOTH, P.E., Contributing Editor

Leaking Dishwasher

I have a 7-year-old Whirlpool Su-
preme dishwasher model SDU5001,
serial No. FB1650618. Water appears
to leak from the bottom of the door. I
replaced the door gasket, and the
sealing edge indentation on the gas-
ket looked fine. Removal of the front
panel did not reveal the problem. At
the start of a wash or rinse cycle, wa-
ter seems to eplash up under the door
edge. | have been unsuccessful in get-
ting a repair and maintenance manual
from my local parts distributor.
BRADSHEPLEY
GRIDLEY, IL

First, check the height of the water in
the tank during the wash cycle. Set
the machine to normal wash, and let
it run through the first two water
changes. When the machine has
filled for the third time, check the wa-
ter level. If the water level is more
than Y in. over the heater element,
the washer is either overfilling or not
pumping out properly. Check that the
drain hose is not kinked or blocked.

If the water level is okay, check the
rubber bellows on top of the nozzle
cap. The bellows expands under wa-
ter pressure and seals the joint be-
tween the lower spray arm and the
tower. Slide out the lower rack, Un-
screw the nozzle cap and stretch the
bellows to inspect for cracks. Water
could stream out through a crack, hit
the door and leak out. The bellows,
partNo, 3367910, costs $6.

rack is not in backward. Its bumpers
should face the door. If the bumpers
face the back, the rack moves during
the wash cycle. This results in the
tower moving out of alignment with
the pressurized water stream enter-
ing from below. Excessive water will
h around inside the washer and

leak out under the door.
Next, check the spray arm. Lift it
off the pump and look for splits and

faulty crimping between the top and
bottom face. Check that the arm is not
bent or warped. A new spray arm is
part No, 302767, and costs $17.

Also, mahke sure the lower dish |

An unlikely source of trouble isan |
eroded flow washer on the intake side | and phone number of the company
of the water inlet valve. This would 3
let too much water into the machine,

JORNT

RUBBER BELLOMW/S ON NOZZLE CAP SEALS
BETWEEN

HEATING
ELEMENT

A tear In nozzie cap bellows, plugged drain hoses and cracked spray arms can cause water to |

leak from dishwasher. Also, check that dish rack s not reversed.

The description of that repair ts in-
cluded in the repair manual avail-
able from your Whirlpeool service
center for about $7.50.

Freeze Up

In November 1984, 1 bought a Frigi-
daire Elite, frost-proof refrigerator,
model No. FPE-24-VWAL-O, serial
No. 4 OAD3856. The ice dispenser
screw that passes ice from the tray
through the door freezes up. The ice-
maker, however, works fine. Repair
personnel have repaired or replaced
nearly everything connected with the
ice system to no avail. Any hints
would be greatly appreciated as my 5-
year service contract runs out this
year. HAYWOOD W. LUSK

RICHARDSON, TX

| You should contact Frigidaire. Send

them a letter stating your problem
and inelude the following: a copy of
the refrigerator’s sales receipt, a copy
of the service contract, copies of ser-
vice work orders relating to the prob-
lem, the refrigerator’s model number
and serial number, and the name

| that perfaormed the repairs.

Sem:{ .E{hg ietfer to h:{e Consoli-

100

dated Industries, Inc., Consumer
Relations Center, P.O. Box 7181, '
Dublin, OH 43017. To check on the
progress of your complaint, call(800)
J27-2440.

Needs Vintage Cord

The thermostat electric cord on my
Hoover stainless-steel frying pan is
broken. Its model number is JPR-
1104-1057606. Where can [ buy a new
cord? HELENA M. BENGTSON

HOLDEN, MA

A new cord and thermostat is no
longer made for your vintage frying
pan. The Hoover Co. tells me there is
a company that may be able to repair
your existing control with cord.

Send your old cord with a check or
money order for $§20, to Noffsinger
and Bashor Appliances, 728 E. Main |
St., Trotwood, OH 45426. They will
disassemble your control and repair '
it, if possible, and mail it back to you
as soon as possible. ™

DO YOU HAVE AN APPLIANCE PROBLEM?
Just ask Steve about it. Send your question, along |
with the model ond seriol numbers, to i
Clinic, Popular Mechanics, 224 West &7th St.,
New York, NY 10018 While letters cannot be an-
swered individually, problems of general interest
will be discussed in the column.
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ATVERTISEMENT

arget shooting has been tradi-

tionally a sport thal changes

slowly—but not any morel
Sure, there are still lots of devotees of
Trap and Skeet shooting and plenty of
others who enjoy punching holes in
paper targets or just plain plinking at
tin cans. But in just the last few years,
many exciting new games have de-
veloped, attracting shooters of all skill
levels (and many formerly non-shoot-
ers) seeking new challenges.

Some of these new competitions
combine shooting with other popular
sports, such as running and bicycling.
Others simulate conditions encoun-
tered in the field. Many use reactive
targets that fall down, break apart or
otherwise “react” when a hit is scored.
Still others demand mastery of several
different types of firearms within the
context of one tournament. But the
common denominators for all of the
new shooting games is that they are
exciting and action oriented and a
lot of fun for both participants and
spectators.

Shooting and Running

Summer Biathlon is one of the new
events that combines shooting with
another sport. Two years ago about the
only people who had ever heard of

Summer Biathlon were a small group
of athietes who used this version of the
Olympic sport to train for the Biathlon,
which combines cross country skiing
and rifle shooting. Today, several thou-
sand road runners—many of them
men and women who have never par-
ticipated in shooting — are now hooked
on this sport, intrigued by the physical
and mental challenge it involves.
The running portion of a Summer
Biathlon approximately duplicates a
5K race. Participants run about a mile
to a rifle range, fire five shots from the
standing position; run another mile
and fire five shots from the prone posi-
tion; and finally, run slightly more than
a mile to the finish. The rifles used are
either .22 caliber or airguns. Unlike the
Winter Biathlon, the summer version
does not require participants to carry
their rifles during the race. The metal
targets are about the size of a saucer
and are usually positioned 25 meters
from the firing line. Scores are based
on race times combined with shooting
scores. Thirty seconds is added to a
runner’s time for each missed target.
The racer with the lowest net time
within each of seven men's and seven
women's categories is the winner.
Part of the appeal of Summer
Biathlon is that it gives the middle-of-
the-pack runner who is a good marks-
man a chance to move up to the front.
The best competitors learn to slow
down as they approach the firing
range in order to gain respiration con-
trol that will improve accuracy on the

WHAT’S NEW

AND EXCITING
IN RECREATIONAL
SHOOTING?

It's no longer just paper
targets, plinking and
clay pigeons.

BY BOB MacCLQOY

firing line. Winners usually get off their
five shots in about 30 seconds at each
station.

Summer Biathlon is administered
by the United States Biathlon Associa-
tion which in 1989 is conducting a ten
city national series that culminates on
October 14 with the National Cham-
pionship in St. Louis. First timers are
encouraged to enter. Rifles are pro-
vided for participants who do not have
their own equipment and for all who
are new to the sport. Age categories
range from 15 to over 60. A free Biathlon
clinic on procedures, shooting funda-
mentals and salety is mandatory.

Summer Biathlon is a challenging new
sport combining running and rifle
shooting.




Bikathlon tests skills in air gun
marksmanship and off-road bicycle

racing.

Shooting and Bicycling

Bikathlon is an event that com-
bines shooting with another popular
sport—ofi-road bicycling. Competitors
in this game are primarily ten to fifteen

Optically Tuned, Handsomely Finished

Backpacking, hunting, fishing
bird watching, saling, auta racing
foolball, baseball, basketball
beach sitting, star gazing, and

NOrse racing MName YOur spon
Pentax has created the binocular

ta bring oul all the detalls in
clean, bright, enlarged images

PENTAX

35 Invernass Drive East, Englewood, CO B0 2

year-old youngsters who compete in
three age categories.

Bikathletes race their mountain
bicycles over a rugged one-third mile
course which usually includes steep
hills, water traps and other obstacles.
At a shooting station along the course,
the riders dismount, pick up airguns
and shoot until they knock down four
reactive targets placed 15-20 feet
down range. Then, it's back on their
bikes and a dash to the finish line.

Bikathlon is fast paced and ex-
citing. Because the course is reason-
ably short, it can be watched from one
spot and it attracts many spectators.
All competitors must attend an instruc-
tional clinic on safe gun handling and
mountain bike riding prior to the race.
For the past three years the national
championships have been held simul-
taneously with the Masters International
Shooting Championships in Barry, lli-
nois in August. The principal sponsor
of Bikathlon is Crosman Airguns.

Sporting Clays

Unlike the structured, repetitive
format of Trap and Skeet and some
other shooting games, Sporting Clays
is typical of the new wave—lots of ac-

Binoculars « Monoculars « Ale Scopas « Pistol Scopes « Spatting Scopes

ADVERTISEMENT
tion and variety and endless challenge.

A popular game in England for
years, but only recently in the United
States, Sporting Clays simulates
various actual conditions and a variety
of game found in the field. It is fast
becoming the “in” sport for many
shooters—and almost an obsession
for its many devolees.

Like a golf course, each layout for
Sporting Clays is different. Typically,
there are ten shooting stations, each
one applicable to a different type of
game—duck, pheasant, quail, grouse,
teal, rabbits, etc. The clay targets
launched from each station duplicate
these different types of game and their
pattern of flight and movement. Ten
shots are fired from each station,
usually from a 12 gauge shotgun. A
perfect score is 100 which happens
about as often as a perfect game is
pitched in baseball,

Metallic Silhouettes

For the rifle and handgun shoot-
ers, the equivalent of Sporting Clays is
a game that originated in Mexico and
has gradually filtered across the bor-
der. Silhouette shooting involves firing
at metal animal targets —turkey, chick-
en, boar and ram, for example—from
various distances ranging from 200 to
500 meters. The targets are “reactive’
and topple over with a satisfying “ping”
when a hit is scored.

Probably for the same reason that
the shooting gallery is usually the most
popular stand at a carnival, Metallic
Silhouette shooting now has a huge
following, not only with high power and
small bore rifle shooters, but also with
handgun, airgun and black powder
marksmen. The National Rifle Associ-
ation and the International Handgun
Metallic Silhouette Association con-
duct and sanction many local, regional
and national tournaments.

i

Metallic Sithoueties appeal fo shoolers
looking for more action-oriented events.



The Sportsman’s Team Challenge
measures overall shooting ability in
rifle, handgun and shotgun events.

Sportsmans Team Challenge

It used to be thal there was little
crossover from one type of target
shooting to another. The shotgunners
and the riflemen and the handgunners
were all specialists in their own par-
ticular discipline. Sometimes they
would nod to each other on the way in-
to the range. But rarely did they try
each other's sport.

MNow all this is beginning to change
due in part to a new concept called
The Sportsman's Team Challenge.
Sponsored by the National Shooting
Sports Foundation, this is a series of
local and regional tournaments culmi-
nating in an annual National Cham-

pionship in which teams are required
to compete in shotgun, rifle and hand-
gun events. There are three members
on each team and every team must
compete in all three categories. The
ultimate goal of the Sportsman’s Team
Challenge is to determine the overall
shooting championship team in the
United States —a first in the history of
recreational shooting.

Every event in Sportsman's Team
Challenge competitions is designed
for maximum action, excitement and
spectator interest. Rifle events usually
incorporate knock-down metal plate
targets and strict time limits; handgun
events may involve a team relay in
which each member must hit a pre-
scribed number of targets before

"passing the baton” to the next shooter
on the team; shotgun events might in-
clude a “team flurry” where all mem-
bers shoot together from individual
shooting boxes at 60 targets thrown in
rapid succession.

Partly because of this interest in
“overall”" shooting, many sporismen's
clubs and public ranges now offer
facilities for rifle, shotgun and handgun
practice and competition. A directory
of these clubs and others in the United
States is published by the National
Shooting Sports Foundation. The next
Sportsman's Team Challenge Cham-
pionship Tournament will be held in
Fort Lauderdale in April, 1990.
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When you want great quality air, head out to the /%
i dmmtry When you want a great quality airgun,
lbukr,b Crosman”, the leader in American air power.

' .mr sixty years experience building airguns, we're ;
the experts when it comes to

Air quality doesn't get ~ ;

making the most of air. We've

taken air and maximized its potential.
QOur varied designs and unbeatable
features mean you get the best

W/ 4 performance, versatility and choice

e
it

i Air rom Crosman”,

New York 14443,

£1IN AMERICAN AR POWEF! .

==~ available. Crosman” airguns are clean,

"~ economical, and just pure fun. And airgunning is
a sport the whole family can enjoy.

the better way to power. For a free
mp}; of Crosman's AirGun News, write to: Dept. PM89 ,
& rosman Airguns, Routes 5 & 20, East Bloomfield,




TEACHER'S PET!
CONTENDER

CARBINE

Hunter Safety Instructors in
fourteen Stales are now using
the Contender Carbine as
the ideal training rifle for
student hunters!

Built on the Contender
Action, its interchangeable
barrel system allows for a
ten-in-one-capability. Com-
pact to the extreme, this light
weight sporting carbine
“feels and shoots like a full
sized rifle".

Available Calibers

* 27 LONG RIFLE

s 22 HORNET

o 723 REMINGTON

s TM/MT.C.U

7530 WATERS
30/30 WINCHESTER
357 REM. MAXIMUM
35 AEMINGTON

A4 MAGNUM

A10 GA. 3" SHOTSHELL

NEW!

YOUTH MODELS
NOW AVAILABLE
Equipped with a 16'4"
barrel, 12" pull, these
firearms have an over-
all length of 29", See
currant catalog.

Whitel
FOR QUR FREE
1989 CATALOG

Farmington Road, P.0. Box 5002, DE%. PM 10
Rochester, New Hampshire 03867

THOMPSON/CENTER ARMS, INC.

Federal Law prohibits the use of this firearm with a smoath
bore barrel shorter than 187 or a rifled barrel sharter than 187

ADVERTISEMENT

B.-Mar_ﬁqudwpmhcﬂmﬂ
B o i st o
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For More
Information. . .

Crosman Products (Bikathlon)
Routes 5 & 20
East Bloomfield, NY 14443
{(716) 657-5407

Intarnational Handgun Metallic
Silhouette Association

Box 16809

Idaho Falls, ID B340

(208) 524-0880

Mational Rifle Association
1600 Rhode Island Avenue, N.W.
Washington, DC 20036
(202) 828-6000

National Shooting Sports
Foundation
555 Danbury Road
Wilton, CT 06897
(203) 762-1320

United States Biathlon Association
PO. Box 5515
Essex Junction, VT 05453
(802) 879-8089

United States Sporting Clays
Association
50 Briar Hollow, Suile 490 East
Houston, TX 77027
(713) 622-8043

> rRAM-LNE'

Over 90 Accessories
for the Sportsman.

Smm Mags :

Exira capacity

Fii Nush

Constani force spring
Made in [LS.A

& Berelia

@ Browning

® Ruger P85

® Smith & Wesson

@ Taurus

Plastic Mags:
Browning Buckmark
Colt AR-15

Marlin M-T0
Remingion

Ruger 10/22*

Ruger Mark 1 II*

Syn-Tech™ Stocks

Field equipped right out of
the box!

# Injection molded for superior

accuracy, strength, and fit.

# (lassic black color.
® Rapid adjustable sling.

# Brush prool
non-slip finish.

& Uncle Mikes
QD Swrivels.

# Arrestor recoil
pad.

o All at a price
you can't
miss..$117.97

15 models for:
o Mauscr

& Remington
# Ruger

#& Winchesier

pr = e
i Free hat with purchace
of Syn-Tech stock.
Send UPC code and
reciept. Orange or
‘Winter Camo .

Many other items are available, including the
‘X'-Press Loader ™ for loading 9mm pistol
mags. Call B00-888-0375 /(303) 279-0899 for
free catalog and order information.
RAM-LINE, .
Sutie 40B109, 15611 W. 6th Ave.
Golden, CO BI401
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GIVE IT YOUR BEST SHOT

When it comes to cleaning up fough
dirt and grease, you need a strong
cleaner. Simple Green® is your best shot
at cleaning greasy engines, dirty wheels,
oil-stained concrete and grimy tools.
Why buy three or four different cleaners
when Simple Green's concentrated for-
mula lets you do it all? Just one ounce
makes a gallon of window cleaner, a
half gallon of car wash or a pint of
cleaner/stain remover. For engines,
wheels or concrete, use our new foam-
ing spray to cling to built-up grease,
then wash it away with cold water.
Simple Green is not only strong, but it's
also safe. It's non-toxic, biodegradable
and non-abrasive, which means you
can use it with confidence on just about
any washable surface. Whether you're
removing grease stains from carpeting
and clothing or degreasing an engine.
Simple Green™ is your best shot. Avail-
able at automotive and hardware stores
everywhare. ©SUNSHINE MAKERS, INC.
1989. Huntington Harbor, CA 92649,

Circle * on Reader Service Card
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THE POWER PULSATOR 2000 PAK.
WASH AND SHINE.

Our Turbo-Wash® pressure washer s the best
exterior washing system in the world. Why?
Because IT WORKS—on cars, boats, 4xd’s,
second story windows and just about every-
thing that can be washed down, Now it's even
befter, because it's unbreakable, thanks to
our new see-through, palycarbonate con-
struction. Watch as the system controls soap
flow and water pressure. Even better, watch
how our Turbo-Wash® pressure washer and
Power Pulsator™ attachment gives even the
stubbornest jobs the "brush-off,” cleaning
them up with a powerful, single rotating jet
stream. We've put our best products together
o give you our best value, in the Power Pulsator
2000 Pak. Included are the new polycarbon-
ate Turbo-Wash® praessure washer, Fower
Pulsator™ attachment, a 32 oz. bottie of Soft
Suds® and a 32 oz. bottle of Exploding Foam
Wax®. That's everything you need fo wash and
shine, for a suggested retail of only $29.99.

THE POWER PULSATOR 1400 PAK.
TURBO-CHARGED CLEAN UPS.

Dirt doesn't stand a chance when you're
armead with the new Power Pulsator 1400 Pak,
from the makers of the Turbo-Wash® pressure
washer, A complete kit, it includes everything
you need to cut down your clean up times:
the world-famous Turbo-Wash® prassure
washer, new Power Pulsator™ attachment,
and 10 oz. bottle of Soft Suds® solution. Ata
suggested retail of just $24.99, it's a clean
deal that’s a clean steall Avallable at all fine
stores, Turbo Tek Ent., Inc., Los Angeles,
California.

Circle #2 on Reader Service Card
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TODAY'S HIGH PERFORMANCE
AUTOMOTIVE LIGHTING FROM PHILIPS

The halogen headlamp, invented and popu-
larized by Philips, is one of the most significant
developments in the history of automotive
lighting. This powerful headlamp produces
up to 50% more light than standard sealed
beams, enabling motorists to see farther,

What's more, halogen light is charac-
teristically bright and whiter than the light
from standard headlamps, so whatever
appears in your field of vision while driving is
more clearly defined. Halogen headlamps
also maintain constant light output for the full
life of the lamp, while others lose light output
as they age.

Philips Lighting Company manufactures a
full line of halogen headlamps designed to
fit the make and model of just about any car,
Also, Philips offers a variety of miniature
lamps used for brake, indicatar, and parking
lights, and to illuminate everything else from
the ash trays to the frunk space.

Circie #3 on Reader Sarvice Card
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TRIPLEDGE™ WIPERS
ARE GUARANTEED.

Tripledge™ Lifetime Windshield Wipers are
the world's only wipers guaranteed to last os
long as the purchaser owns the car, The
patented Tripledge squeegees are made
with a special formula of Du Pont's® Mordel®,
the same material used in 50,000 mile radial
tires. Tripledge Wipers will never tear, crack,
rof, dry out, stick or freeze to the windshield—
guaranteed! Tripledge Wipers have three
superior wiping edges in each direction. The
unique barrel-shaped center resists distortion
and won't chatter like inferior rubber wipears.
Available by mail order only, Tripledge
Wipears are custom fit to almost every do-
mestic and foreign car, light truck or van at
$19.95 per pair plus $4.50 shipping and
handling. Rear wiper blades are 510.95 plus
52.00 shipping and handling. To order, call
(800) 55-CLEAR, or send check or money
order plus year, make and model of your car
to: Tripledge Wipers, P.C. Box 2770, Dept. PM,
Dallas, TX 75224. All orders come with a 30-
day money back satisfaction guarantee.
Circle #4 on Reader Service Card

SHADE: WORLD'S FIRST SUNBLOCK
FOR CARS

SHADE clear-coat sunblock, designed
specifically for today’s automobiles. is o
urethane-based protective coating which
dries crystal clear and forms a resilient shall
over the delicate paint on any car, Its
ultraviolet light-blocking compound has a
sun protection factor [SPF) of 22, and works fo
block harmiful ultraviolet rays which can
cause paint to fade and crack. SHADE also
protects the car's finish from acld rain, czone
damage, dirt and corrosion, SHADE works
like a liquid car cover and is as easy to apply
as paste wax. SHADE buffs to a higher shine
than wax. Only one application every two
years is enough to fully protect a car. Each
12 oz. bottle protects two medium-size cars.
Available only by mail order at $39.95 witha
30-day money back satisfaction guarantee.
For more information, contact SHADE, PO.
Box 2770, Dallas, TX 75224, (800) 55-CLEAR.
Circle #49 on Reader Service Card

outormotive marketing's product previews 1789, pp3




RAIN-X
“THE INVISIBLE WINDSHIELD WIPER™
AND NEW RAIN-X ANTI-FOG

—

Incredible RAIN-X dramatically improves wet
weaather visibility| It covers exterior wind-
shields, side and rear windows, mirrors and
lights with a transparent polymer coating
that disperses rain, sleet and snow on con-
tact to let you see clearly with and without
wipers! Whatever the weather, whatever you
drive, use RAIN-X for improved all around
visibility, safety and driving comfort.

New technology RAIN-X Anti-Fog is the
answer for home and auto fog-free interior
windshields, windows, mirrors and glass
doors. RAIN-X Anti-Fog can be instantly
applied to remove fog and treat interior
glass surfoces simultaneously. Keeps bath-
room, kitchens, and all fog-prone interior
windows and doors fog-free.

RAIN-X—"The Invisible Windshield Wiper”
and New RAIN-X ANTI-FOG are truly incredi-
ble safety products.

Circle #5 on Reader Service Card

SOLAR BATTERY CHARGER
—

SUN MAXX, the solar powered battery
charger, uses sunlight to recharge and main-
tain your battery. The 3x4 inch weatherproof
panels are avallable with a lighter plug or
alligator clips, SUN MAXX helps in any situa-
tion where battery power loss is a problem,
Efficient and easy to use, the SUN MAXX s
designed as a "frickle” charger. The unit will
not overcharge or draw power from your
battery and is available in &, 12, and 24 volt,
While most effective in direct sunlight, SUN
MAXX is also designed to work in low light or
shade. Call Watersmith Marketing Associ-
ates, 10909 Sanden #700, Dallas, TX 75238,
(B00) 369-9330 or (214) 343-7246.

Circle #6 on Reader Service Card
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IF YOUR CAR, TRUCK, MOTORCYCLE
OR OUTBOARD ENGINE WAS MADE IN
THE UNITED STATES, EUROPE OR ASIA,
YOU MAY NEVER HAVE TO CHANGE
YOUR PLUGS AGAIN.

e e R ——————— ——== = |

MNGK is the brand most preferred by engine
builders worldwide. More than Champion.
More than Bosch. More than AC or even Aufo-
lite. Because NGK designs the exact plugs
needed to meet engine builders specifica-
tions for optimum performance and
prolonged life. So, when it comes time to
replace your plugs and you're looking to max-
imize your engine’s performance, read the
label first. Stay with the brand chosen by more
CEMs than any other, NGK.

Circle #7 on Reader Service Card
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CITGO INTRODUCES NEW
GENERATION OF MOTOR OILS

SUPERGARD® is the name for CITGO's new line
of moftor oll for passenger cars and light
trucks. The complete line exceeds API's
requirements for the latest "SG" service cate-
gory, as well as the reqguirements of all major
car manufacturers. SUPERGARD is engineered
to provide maximum performance and
state-of-the-art engine protection for longer,
carefree engine life. SUPERGARD is the motor
oil for people who won't settle for anything
less than the absclute best. Available in SAE
grades SW-30, 10w-30, 10wW-40, 20W-50

and SAE 30.

Circle #8 on Reader Sarvice Card
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SEE FARTHER, DRIVE SAFER WITH GE
HALOGEN HEADLAMPS.

You can actually see up fo 25% farther* down
the road with GE Halogen Headlamps. The
crisp, white light is twice as bright as ordinary
headlamps®, so you can see more clearly
and drive safer, Our new packages show the
headlamp as well as provide important
product information, So put GE Halogen
Headlamps in your car for a safer, surer view
of the road.

Al COMPaVisons on h-'g.'l Deorm

Circle #*9 on Readear Service Card

a0

1’;.1.' Al 1] '

outomotive marketing's product previews 1985 . pp7




CARE FOR YOUR CAR FROM
ROOFTOP TO ROCKER PANEL.

= _——— __— ——— — ]

Mar-Hyde® offers a line of quality paints,
specialty chemicals and cleaners—perfect
for automotive, household and marine
applications. We produce the highest gual-
ity product with attractive packaging and
final results which are pleasing to the con-
sumer. This is what has kept customers
coming back to MAR-HYDE® brand products
for over 30 years.

Use MAR-HYDE® brand products to paint,
protect and revitalize. Recolor and preserve
vinyl with Mar-Hyde® VINYL COLOR SPRAY:
bring back color fo faded carpet and
upholstery with FABRIC COLOR: remove paint
safely and effectively with TAL-STRIP® Paint
Removers: coat aluminum, stainless steel,
steel and automotive plastics with BLACK
SATIM: renew the color of your bumper with
BUMPER BLACK; convert rust to black primer
with OME-STEP® Rust Converter; prime and
paint wood, fiberglass and metal with
SANDABLE PRIMER and ACRYLIC ENAMEL—
there is virtually no end to the applications
of MAR-HYDE® products!

Sowhen your application calls for a "face-
lift", reach for MAR-HYDE®™ brand products to
get the job done, TALSOL CORPORATION,
4677 Devitt Drive, Cincinnati, OH 45246.
Circle #10 on Reader Service Card
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FRAM, BENDIX, AUTOLITE—THREE
GREAT NAMES TO GO WITH!

A leading consumer magazine gave Fram
Wearguard® oil filters their highest rating. *
Utilizing MR 10-20, a thicker, advanced filter
media, Wearguard® allows up to three times
fewer engine-harming particles through the
filter on the first pass, for better engine pro-
tection and longer life. In today's harder-
working engines, efficient il filtration is cru-
clal. Fram Wearguard® filters trap particles
in the critical 10 to 20 micron range,
safeguarding engines against the most
damaging contaminants.

*This dioes not imiply on andorsamant of the product,

Circle #15 on Reader Service Card

A brake system is only as safe as its weakest
component which is why a brake job Is more
than just replacing shoes and pads. Bendix
brake hardware completes the job and
helps eliminate noise. Worn or missing hard-
ware—springs, clips, rubber bushings,
shims—Is a leading cause of noise, pre-
mature wear and brake system performance
problems. Brake hardware is designed to
reduce vibration and noise, promote even
lining wear and to ensure safe braking.
According to Bendix engineers, every brake
job should include new hardware to prevent
trouble down the road.

Circle #14 on Reader Service Card

Engineered to meet the increased demands
of today’s precision engines, Autolite Flatinum
spark plugs outperform standard plugs in
performance, durability and longevity. The
platinum tip on the center electrode pro-
vides critical heat resistance, with virtually
no gap erosion for up to 50,000 miles. In
demanding turbo and high perfarmance
cars, platinum works best to withstand high
temperatures to fire precisely for smooth
acceleration and better fuel economy. And
only Autolite Platinurm plugs are backed with
a three-year unlimited mileage guarantee.
Circle #17 on Reader Service Card
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WHEN THE GOING GETS TOUGH, A
CAR THIEF WILL GO ELSEWHERE FOR
EASIER PICKINGS.

It's terrible when a car is stolen. Even if a thief
doesn’t succeed in stealing your car, he is
likely to damage the doors, windows, dash
or steering column, Let’s face it, the best
automotive security device |s one that dis-
courages a thief from even touching your
car. That device, the highly visible, bright red
CarGard, uses a Medeco® lock cylinder. It's
a totally engineered portable locking
device that protects your vulnerable ignition
lock and steering column, Call or write
ARAD, Inc., 8843 Knight Rd., Houston, TX
77054, (743) 796-8373.

Circle #12 on Reader Service Card

GO-JO HAND CLEANER

GO-JO (#1224) hand cleaner and dispenser
value pack is the convenient, no mess, no
waste system which mounts easily anywhere,
G0O-JO hand cleaner cleans grease, stains
and other dirt that ordinary soaps can't
touch. 0-JO is easy on hands, safe, non-
toxic, biodegradable and the Mo. 1 choice
of do-it-yoursalfers. GO-JO Industries, Inc.,
P.O. Box 991, Akron, OH 44309-0991,

Circle #13 on Reader Service Card

A BRIGHT IDEA FOR ANY VEHICLEsw

NITE-EYESw can provide you with a complete
line of professional quality lights deslgn-coor-
dinated to provide the “matched-set” custom
look for the perfect finishing touch fo any
personalized vehicle, Large or small, chrome
or black-out frim, rectangular or round
lights...NITE-EYES~ are available to comple-
ment your vehicle'’s looks and provide the
lighting you need at the same time. Please
contact UNITY MFG. COMPANY, 12460 N.
Clybourn, Chicago, IL 60610.

Circle 14 on Reader Service Card
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TWO MORE REASONS TO DISCOVER
PETROFAM PRODUCTS.

Introducing the SPRAYSAFE™ line of safe spray
paints which are non-flammable, non-
carcinogenic, ozone friendly and environ-
mentally safe. These are the only spray paints
safe for indoor use. Formulated to deliver a
tough, long-lasting acrylic enamel finish on
all interior/exterior surfaces. SPRAYSAFE™ is
also available in special Decorator’s Choice
line of colors developed specifically for the
home decorator. Available soon at most
leading retailers, in 40 colors—including
clear coats and polyurethane clears for
wood surfaces. Look for special introductory
prices and money saving rebates on these
and other Petrofom products for your car
and home. For additional information, write
to Petrofam International, Inc., 1800 West Loop
South-Suite 1250, Houston, Texas 77027.

WATER, BASED Circle ##1 on Reader Service Card
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ROBERK DESIGNER SERIES WIPER
BLADES, BOOTS AND ANTENNAS

It's time to show your colors! Available in red,
white, and black, these accessories make it
easy o customize your car, truck or sport
vehicle. Designer Series wiper blades per-
form as well as they look year-round. Colorful
boots hide scratched and faded wiper arms.
Universal AM/FM antenna works with any radio
and looks like a mobile phone antenna.
Circle #18 on Reader Service Card

ROBERK LINEAR TEMPERATURE SENSOR

Utilizess the latest in liguid crystal technology
for convenient, go-anywhere temperature
measurement. Scale lights up in 5° intervals.
Specially designed for car's side mirror 1o
alert driver of freezing road conditions. Also
mounts on dashboard for interior climate
control. Handy for boats, campers, around
the house. Made of Mylar, can be trimmed
tor custom fit.

Circle #19 on Reader Service Card

PLEWS BREAK-OUT BOX TESTS
ON- BOARD COMPUTERS

Versatile tool analyzes computer wire har-
nesses, engine sensors and englne confrol
solenoids on the mest popular domestic
modeals, Helps mechanic analyze voliage
readings quickly, accurately and safely with-
out hand probing or crawling under car,
even while engine is running. Simply connect
the proper adapter (Ford/Chrysler/GM) o the
computer and dial up the wire to be analyzed.
Circle #20 on Recoer Service Card

IDEAL LOUD TURN SIGNAL FLASHER

The result of popular demand and sclentific
research. Specifically engineered to give a
20-decibel pulsating scund [more than twice
as loud as regular flashers) to warn the driver
that his turn signal is flashing. Advantageocus
to all drivers, but especially useful to the
hearing-impaired, Replaces existing 12-volt,
2-terminal flashers.

Circle *21 on Reader Service Card
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WARN MULTI-PURPOSE WINCH SYSTEM —
A POWERFUL PULLING TOOL

Warn's new Multi-Purpose 4000 Winch System will do more
than pull you—or someone else—out of frouble, it delivers 4,000 lbs.
of pulling power to pull stumps, stretch fences, haul firewood or to
rescue stuck vehicles, It's lightweight, portable and attaches easily to
the front or rear of your vehicle, or any stable winch anchor. The Multi-
Purpose Winch Systern comes with both receiver hitch and chain attachment
mounting options, a 12' remote control plus quick-connect power leads, It's
available in stores carrying specialty auto parts and truck accessories.

Clircla #50 on Reader Service Cord

AEROCOVER™ TRUCKBED
COVER LOCKS THIEVES OUT
OF YOUR LIFE.

With Warn's Aerocover™ secured
to your truckbed, you can liter-
ally put a lid on theft. You get
three hinged panels that fold
down and lock together with a
single key. Best of all, the panels
aufomatically lock the tailgate,
so your valuables are hidden
and protected. Each panel is
made of a durable, molded
polymer that keeps rain and
snow off your cargo. And the
finish won't fade, crack cr peel.
Aerocover can be removed in
just seconds and it gives you
easy access to all parts of your
fruck bed. You'll also have clear
visibility through the rear win-
dow. Aerocover Is avallable whera quality truck accessories are sold. For more information
on Warn products, call (800) 522-WARN (in Canada: (800) 225-5945) for a dealer near you.
Circle #51 on Reader Service Card
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SUPER-SLIPPERY LUBRICANT
PROTECTS ENGINES WHEN THE
BEST MOTOR OILS ARE USELESS.

—

Slick 50 Engine Treatment proves it can cut
wear by 50%. Even the best motor olls and
additives can't provide engine protection
during start-ups. At these critical moments,
7010 B0 percent of engine wear occurs
because oll is down in the pan and engine
parts grind against themselves, But this
serious engine wear is history when you sub-
stitute a quart of Slick 50 with your next oil/
filter change. Slick 50 bonds superslippery
PTFE resins (polytetraflucroethylene) to
mechanical engine parts. Documented tests
by an EPA-approved independent labora-
tory using ASTM procedures proved Slick 50
reduced engine wear by 50 percent. More
than 15 million car owners worldwide have
logged more than a billion Slick 50 miles.
Users include the U.S. Government, truck
fleets, race car drivers and police depart-
ments. Slick 50 is the way professionals
protect the investment in their vehicles. And
one treatment protects engines for more
than 50,000 miles. Ask for Slick 50, The Engine
Wear Protector, at your nearby auto parts
store. Or call toll-free for the name of your
nearest source: (800) 234-4733.
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PERMATEX® GLASS GLAZE™
AND FAST ORANGE™ HAND CLEANER

PERMATEX® GLASS GLAZE™, cleaner and pro-
tectant, repels rain, frost, bugs and road film.
Rain drops bead up and are blown away by
aerodynamic windflow. Exclusive POLYDI I™
additives provide durable, long lasting pro-
tection that resists repeated washings up to
eight weeks. Once you've used PERMATEX®
SLASS GLAZE™, you won't drive without it
Experience the cleaning power of natural
citrus. FAST ORANGE™ Hand Cleaner har-
nesses citrus extracts to remove the toughest
soils: paint, adhesives, grease and oil. Sol-
vent-free FAST ORANGE™ has lanolin, aloe
and jojoba oils to smooth and soothe even
the hardest working hands. Both pumice and
smaooth formulations are available.

Circle #24 on Reader Service Card

AUTO VENTSHADE RAIN DEFLECTORS

Venivisor® Rain Deflectors are made from
impact-resistant, high-density, smoke-
colored acrylic. Ventvisors® allow windows to
remain partially open in all weather while
venting stale air out and letting fresh air in.
Other styles are the acrylic EZ Shade* the
original stainless steel Ventshade®and the
Rear Window Deflector, For further informa-
tion, call (800) 241-7249.

Circle #25 on Reader Service Card

MAREMONT INTRODUCES THE NEW
SOUND OF PERFORMANCE.

The Cherry Bomb Turbo muffler, designed for
today’s new breed of performance enthusi-
ast, reduces back pressure and improves
acceleration. It has a deep, mellow sound
that's sporty, but not loud like a glasspack.
Plus, it's 100% aluminized and comes with a
lifetime limited warranty.

Circle #26 on Reader Service Card
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CONVENIENCE AND SAFETY WITH THE NEW
POWRSLIDER™ ELECTRIC REAR SLIDING
WINDOW FOR PICKUPS

The luxury of power is inviting, and available for
new trucks including; Chevy, Dodge, Ford, GMC,
lsuzu, Jeep, Mazda, Mitsubishi, Nissan and Toyota.
Owners of extended cabs and pickups with
campers will genuinely appreciate the ease of
slider adjustment at the fouch of o button—just
touch the switch and PowrSlider™ opeans or closes
automatically. You'll never have to take your eyes
off the road. its single vent panel slides in a deep
security channel, making operation smooth. Plus,
because it has no latcheas, you never have to
remamber to lock i1, For security, simply push the
switch and close it. With features like tinted glass,
safety and convenience designed in, PowrSlider™
is hard fo resist. To get one installed in your fruck,
look in the yellow pages under Glass, Auto Glass,
Truck Dealers, Truck Accessory shops or call foll
free for a distributor near you: 1-800-262-5151
Circle #27 on Reader Sarvice Card

PATENT &FFRDCYED

ppié outomotive marketing'’s product praviews 1989




ANES PRESENTS THUNDERBOLT
PORTABLE STROBE ALARM

A visible deterrent fo any potential vandal,
Unlike installed alarms hidden from view, the
THUNDERBOLT alarm Is highly visible on the
dash and the fiashing LEDs alert any would-be
intruder that the vehicle is being protected,
The THUNDERBOLT alarm incorporates sound
and light activation, as both are effective in
deterring potential vandals. The alarm has an
ear-plercing 120db siren and a Xenon strobe
that can be seen miles away. (Xenon strobes
are used on aircraft wing tips to make them
maore visible.] The sensor technology, which
activates the alarm, will detect high frequency
sounds such as breaking glass. and motion
vibration. The current (voltage) sensor detects
the opening of any doors, hood or trunk that
acfivate a courtesy light. The THUNDERBOLT
alarm has its own back-up battery, which takes
over in the event the unit is unplugged or
tampered with, and the built-in panic button
allows you to activate the alarm in a personal
emergency. The alarm is portable and needs
no costly instaliation! All these features make
the THUNDERBOLT alarm the smart choice In
vehicle security protection|

Circle #28 on Reader Service Card
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PROTECT YOUR VALUABLE TIRES AND
WHEELS FROM THEFT

_——

Simply replace one lug nut per wheel with a
McGard wheel lock and you will have the
best protection available for your tires and
wheels. McGard locks are fully machined
from special alloy bar stock, through hard-
ened, and friple-nickel chrome plated. Their
hard, smooth, round surface protects
against unauthorized removal. Each set con-
tains four locks, one key and a registration/
1.D. card. McGard, Inc.

Circle #29 on Readet Service Card

UNDER HUBCAP WHEEL LOCKS

The same high quality protection that
McGard wheel locks have offered for 25
years s avallable now to fit under hub caps.
This new style wheel lock is very low in profile
and fits reqular steel wheels plus most new
aerodynamic alloy wheels that have covers
over the lug nuts. Protect your valuable tires
and wheels with McGard's easy fo use,
under the hub cap locks. McGard, Inc.

Circle #30 on Reader Service Card

RUST PROOF LUG NUTS

McGard's "Tough-Nuts® are the answer 1o
rusty lug nuts, They are guaranteed not to
rust, chip or peel for as long as you own your
car. While staying beautiful, “Tough-Nuts”
also exceed OEM safety specifications for
critical fasteners. Applications are available
for most popular wheel styles on import and
domestic cars and trucks. McGard, Inc.
Circla #*31 on Reader Sarvice Card
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WINTER START™ MULTI-VISCOSITY
OIL CONDITIONER IS SPECIFICALLY
FORMULATED TO HELP ENGINES TURN
OVER EASIER AND LUBRICATE FASTER
IN COLD WEATHER.

In tests performed by two independent labo-
ratories, Winter Start is proven to help engines
turn over 27% easler than regular motor olls in
cold weather. And Winter Start, with its special
blend of regular and synthetic petroleum
additives, actually lubricates engines 36%
faster than regular cil, while maintaining the
oil's normal viscosity at engine operating tem-
peratures. The result is reduced friction and
wear while the car warms up. Compatible with
all petroleum-based and synthatic motor ails,
Winter Start is simply added with each oil
change and is good for the life of that
change. Winter Start is recommended for use
with any gascline or diesel engine, including
cars, frucks, and even snowblowers. It is avalla-
ble in both 15 cunce and one gallon sizes from
most automotive and discount department
stores, as well as factory direct. For more infor-
mation on this exciting new product, Shaler
offers a free booklet, The Cold Facts About
Winter Start, The Shaler Co., 21 E. Jefferson 5t.,
Waupun, WI 53963, (414) 324-2214.

Circle #32 on Reader Service Cord
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EAGLE ONE “WRITES THE BOOK"” ON
AUTO DETAILING

Today's vehicles are more expensive than
ever, and people want to keep them looking
their bast, both from pride of ownership and
to protect their investment. Eagle One. the
leader in car care products, has published a
comprehensive, 50-page. full-color booklet
called "Guide To Auto Detailing.” This glove
box-sized booklet is a complete guide to
auto detailing, from tops to tires. Included
are photos, charts and illustrations, along
with a selection guide on which Eagle One
product to use for professional results. Availa-
ble where Eagle One products are sold, or
by sending $2.00 to Eagle One, Dept. EM,,
15 Chrysler, Irvine, California 92718,

Circle #33 on Reader Service Card

MFE ENGINE TREATMENT

EMERALD CHEMICAL CO. has developed an
engine treatrment for gasoline and diesel
engines containing TEFLON (P.T.EE.) resin to
reduce internal friction/wear and tem-
perature thus increasing horsepower and
fuel mileage. MFE will also save on costly
repairs caused by friction/wear in the engine
and save on annual fuel costs,. MFE can also
be added to standard transmissions. MFE

is available direct for $9.99/bottle, or call
(800) 876-9404 for the nearest retaller.
Emerald Chemical, Austin, TX 78720-2077.
Complete satistaction guaranteed or

your money backl!

Circle #34 on Reader Service Card

SNOW SHIELD INTRODUCED WITH
NFL/NHL IMPRINTED LOGOS

= — —— — . .  —— ——————|

Eliminate ice, frost, and snow accumulation
on your car windshield with an official NFL or
NHL Snow Shield. No brushing, no scraping!
Heavy duty reuseable vinyl with security
flaps to lock onto car windshield. All teams'
loges. Avallable wherever auto parts are
sold, or by mail for $19.95 plus 5$3.00 postage
and handling from State Products Corp., 535
W. Germantown Pike, Norristown, PA 19403,
Circle #35 on Reader Service Card
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IMPROVE YOUR FUEL ECONOMY WITH
A RUSSELL ULTRATECH TAILGATE NET.

MNow you can choose a fruck tailgate net that
fits your personality by selecting a Russell Ultra-
Tech Net in one of our hot, new designs. Not
only do these nets improve a truck’s cerody-
namics (and that means better gas mileage),
but their contemporary designs make any
truck an eye-catcher.

Russell UltraTech Tallgate Nets are manufac-
tured from a single 22 oz. panel of PVC coated,
vinylHaminated polyester that meets ULC 5109
and NFPA 701 flame retardant requirements,
Resistant to mildew, rot and UV rays, they test
out at 500x475 tensile grab Ibs. and 100x100
taar strength Ibs. Our nets are professionally
screaned to resist cracking and fading. and
e O D the colors are guaranteed to be long lastingl
= : E Finally, their easy onfeasy off six point mounting
- systern keeps the net tight, eliminating
troublesome flutter.

50 go ahead, Choose from our solids (black,
red or blue) or from our hot, contemporary
designs. Russell UltraTech Tailgate Nets: for that
quality, finishing touchl

For more information on Russall Products and
to receive both the Russell Power Plumbing
and the UltraTech Accessories Catalogs, send
53.00 to Department PM: Russell Performance
Products, 6301 E. Alondra Bivd., Paramount, CA
20723, Tech Line: (800) 334-8231 (outside CA).
(213) 6024202 [inside CA),

Circle #36 on Reader Service Card
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WESTLEY'S

CLEAR MAGIC.

DEGREASER,

SPOT REMOVER, AND
CONCENTRATED CLEANER.
NON-TOXIC, BIODEGRADABLE

If you love your car, home, shop—but hate
grease, CLEAR MAGIC is for you. CLEAR
MAGIC plus cold water equals the strongest
and safest cleaner ever. The secret? A
catalytic chain reaction that *melts away”
grease, oll, ink, grime and maost other stains.
An all-around degreaser/concentrated
cleaner, CLEAR MAGIC takes the place of all
those single-use products that clutter your
home, shop and garage. Powerful enocugh
fo tackle greasy engines, yet gentle enough
for removing stains from delicate fabrics.
There are thousands of uses for CLEAR
MAGIC. CLEAR MAGIC cleans everything—
or your money back. Safe, non-toxic,

non- flammable, totally biodegradable.
From the makers of Blue Coral—your
Guarantee of Quality.

Circle #37 on Reader Service Card

MECHANICS BRAND.
CHEMICAL TOOLS FOR
PREVENTIVE MAINTENANCE

iy i

MECHANICS BRAND—the Pro‘s Choice for the
Do-lt-Yourselfer! A full line of under-the-hood
chemicals, three of which are featured here.
Simply add to your gas tank. Easy to use—
keeps engines running smoothly, effectively,
economically, FUEL INJECTOR CLEANER
cleans and conditions fuel injector nozzle,
screens, filters, fuel lines and metering
valves, Restores optimum performance.
Guaranteed fo clean in one application.
OCTANE BOOSTER increases octane, stops
knock and ping. Removes deposits around
valve seats and faces. Assures faster
acceleration. Restores lost horsepower.

SAS TREATMENT cleans dirty carburetors and
exhaust emission control systems. Fights gas
line freeze up. Blasts carbon deposits. Helps
stop stalling. MECHANICS BRAND Products.
They work while you drive, From the makers of
world famous Blue Coral,

Clrcle #38 on Reader Service Cord
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CHILTON’S AUTO REPAIR MANUAL
1983-90

The manual that do-it-yourselfers have relied
on to save money now covers 1983-90
domestic cars. This updated edition covers
Detroit's newest models including the Eagle
Summit, Dodge Spirit, Plymouth Acclaim and
Ford Taurus SHO. Car sections cover specific
makes and models grouped according to
manufacturer and body style with specifica-
tions, removal and installation and service
proceduras unique to each car. Unit Repair
Sections cover component repair and over-
haul. Includes nearly 3,000 drawings and
photographs plus thousands of tables and
specifications.

Circle #40 on Reader Service Card

CHILTON'S IMPORT AUTO REPAIR
MANUAL 1983-90

CHILTON'S IMPORT CAR REPAIR MAMNUAL is the
most complete, up-to-date service manual
made for the import owner. This new edition
covers virtually every car imported info the LS.
and Canada in significant numbers. New
manufacturers covered include Geo and
Suzuki. New models include BMW 525i, 535i
and 735iL: Chrysler Colt; Nissan 2405X and
Maxima; Toyota Cressida. Unit Repair Sections
tackle maintenance, repair and operation of
automotive systems and components from
Air Conditioning to Turbocharging. Includes
thousands of detailed illustrations, charts
and line drawings.

Circle *41 on Reader Service Card
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THREE WAYS TO BEAT THE SUN

The Sunup division of IMI, Inc., the sun control
people, offers a complete line of automotive
roll-up sun shades for windshields, sunroofs,
side, and rear windows; the amazing reusa-
ble Glare-Master UV-X Instant Window Film,
and easy do-it-yourself installation requiring
no glue or adhesives; frim-to-size rear win-
dow louvers; front sun screens; and colorful
rear window screens.

iCircle #42 on Reader Service Cord

GOLD EAGLE STA-BIL

Do not store your lawn mower, boat, RV or
anything that uses fuel, without treating It

L
with Gold Eagle STA-BIL. By protecting the e i
fuel system, STA-BIL will ensure that next AN
season, the engine will start the first time .‘* e @

and every time. STA-BIL prevents gurmnmy
deposits and protects the fuel system.
Circle #43 on Reader Service Card

THE LAST HEADLIGHT
YOU WILL EVER BUY

Big A Halogen Headlights are light years
ahead. They're 40% brighter and shine 200
feet further down the road than regular
headlights. Big A Halogen Headlights are
also backed with a Lifetime Warranty. If they
should ever fail, Big A will replace them, free,
as long as you own your car.® Contact your
nearest Big A Auto Parts Store for details.

*A kmited warranfy. Cerfoin lmifations and validotion reguire-
mants apoly—sea worranly certificate for defols

Circle #44 on Reader Service Card

GROUND EFFECTS KIT

A new masterpiece of aerodynamic angles
and curves for the 1989 Thunderbird has
been created for Bill Elliott, superstar of
racing. by Design Effects, Inc. Now, the
company’s own version of this ground effects
kit is available with the Design Effects logo
embossed on the front. The kit may be
purchased at your local Ford dealer or
specialty trim shop. For further information
and brochure on all Design Effects products,
call or write Dasign Effects, Inc., 45463 South
Berkeley Lake Road, Norcross, Georgla
30071, (404) 662-3001 or (800) 443-8691,
Circle #45 on Reader Service Card
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RETAIL
SHOPPER

The retail chains listed below specialize in selling automotive parts,
chemicals, and accessories. With some product ads, there is an 800-
number toll-free customer service line to help locate the nearest store
which carries this merchandise. AUTOMOTIVE MARKETING has made
every effort to make this list of auto parts retailers as comprehensive as
possible for the convenience of automative do-it-yourselfers.

ALABAMA

Autofone

Carport Discount Auto Parts

Chief Auto Paris

Harco Drug

Mational Automotive
Superstores

Super Shops, Inc.

Taylor Parts Inc.

ALASKA

(5ee list of notional chains.)

ARIZONA

Autolone

Checker Autoworks
Chiel Auto Parts
Fletcher Enterprises
Pep Boys

Super Shops, Inc.

ARKANSAS

Autoaone

Chief Auto Paris
O'Reilly Automolive
Slinger S5am Aulo Paris
Super Shops, Inc.

CALIFORNIA

Chiel Auto Parts

Fosl Company

Grand Auto

Kragen Aufoworks

Pap Boys

PPG, Western Division
Scherbas Auto Stores, Inc.
Super Shops, Inc.

Trak Aufo

Von Housen Auto Parts Stores
10,000 Aulo Parls of CA

COLORADO

Champion Aulo Stores
Cheackar Autoworks
Super Shops, Inc.

CONNECTICUT

ACME Auto Supply Inc.
ADAP

Benny's

Fisher Big Whee|
Motomart

DELAWARE

Pep Boys
RE&SIStrauss

DISTRICT OF
COLUMBIA

Hi-Gear Tire & Auto Supply
Pep Boys
Trak Auto

FLORIDA

Ace Auto Parts Co. Inc.

Aulolone

Apollo Auto Parls

Dennys Auto Parts

Discount Auto Parfs Ing,

Harco Drug

Mational Automotive
Supersioras

Mationwise Auto Paris

One Stop Auto Parts

Paris City

Rosa Aulo Stores

Steego Auto Parts

Super Shops, Inc.

Taylor Pars Inc.

Trout Auto Parts

U Do It Aute Inc.

Wall's Auto Parls

Wingate Automotive Inc.

GEORGIA

Autodons

Butier Aulo Supply
Naotionwise Auto Paris
Parts City

Pep Boys

Super Shops, Inc.
Taylor Parts Inc.

HAWAII

Ron’s Aulo Parts and
Performance

IDAHO

KAPS Auto Stores
schucks Autoworks

ILLINOIS

Autoworks
Autofone

Blue Star Auto Stores
Farest City Auto Parts
lant Auto

Linkon's Auto Supply
Robertson's/Big Bear
Strum Auto

Super Shops, Inc.
Trak Auto

Whitlock Auto

INDIANA

Autowoarks

Autolone

Blue Slar Auto Stores
Fisher Big Wheel
County Post

Hires Auto Paris
Nationwise Auto Parts
Guality Farm & Fleet
Ridge Auto Parts
Super Shops, Inc,

IOWA

American Aulo Parts
Arls Aula Parls
Autoworks

Big Bear

Bomgaars
Champion Auto
Strum Auto

Super Shops, Inc.
Whitlock Auto
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KANSAS

Autoworks

O'Reilly Aulomolive
Super Shops, Inc.
Whitlock Auto

KENTUCKY

Autoworks

AutoZone

Chief Auto Parts

Cobre Tire

Nationwise Aulo Parts
Super Shops, Inc,
Toohey's Aulo Supply Co.

LOUISIANA

Autolone

Fisher’s Auto Parts

Hi-LO Auto Supply

Mational Automotive Suparstores
Super Shops, Inc.

MAINE

Motomar
Steego Auta Parts
VIP Discount Auto Center

MARYLAND

Gatlings Auto Staras Inc.
Hi-Gear Tire & Auto Supply
Pep Boys

Trak Auto

MASSACHUSETTS

ADAP

Auto Palace

Steego Auto Parls

Lappen's Discount Auio Paris

MICHIGAN

Action Aulo

Auto Parts World

Auloworks

County Post

Fisher Big Wheaeal

Murray's Discount Auto Stores
Natlionwise Aulo Parts
Quality Farm & Fleet

Ridge Auto Parts

Short's Auto Parts

MINNESOTA

Big Bear

Big Wheel|/Rossl Aufo
Champion Auto Slores
Crown Autoworks

Propper Oil & Auto Supply

MISSISSIPPI

AufoZone

Carpaort Discount Autoparts
Harco Drug

Super Shops, Inc.

MISSOURI

Autoworks

AutoZone

Big Bear

Eastzside Auto Paris
O'Reilly Automotive
Stinger Sam Aulo Parts
Super Shops, Inc.

MONTANA

Champion Auto Stores
Checker Autoworks

NEBRASKA

Arts Auto Paris
Autoworks

Bomgaoars

Champion Auto Stores
Cowdon Aulo Elec.
Super Shops, Inc.

NEVADA

Checker Autowarks
Chief Auto Parts
Kragen Autoworks
Pep Boys

Super Shops, Inc.

NEW HAMPSHIRE

ADAP
WVIP Discount Aulo Cenler

NEW JERSEY

AlD Auto Stores Inc.
Pep Boys

R&SIStrauss
Roval Aulo Supply

NEW MEXICO

AuloZone

Checker Autoworks
Caobre Tire

Pep Boys

Super Shops, Inc,

NEW YORK

AID Auto Storas Inc.
Fisher Big Wheel
Farest City Auto Parts
IMCO Sales

National Auto
RE&SIStrauss

U5 1 Auto Parts

NORTH CAROLINA

Advance Slores
Autolone

Crazy Joe's
Mationwise Auto Parts
Super Shops, Inc.

NORTH DAKOTA

Champion Auto Stares
Crown Auloworks

OHIO

All Paris Automolive
Autoworks

Couniy Post

Fishar Big Wheel
Forest City Auto Parts
Guarantas Auto
Mationwise Aulo Parts
Suality Farm & Fleal
Short's Aulo

Steego Aulo Paris
Super Shops Inc,
Whitlock Aufo

World Wide Auto Parts

OKLAHOMA

AutoZone

Brad's Auto Parts Cenlers
Chied Auto Parts
Endurance Auto Parts
O'Railly Autamolive
Super Shops, Inc.

.a‘
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OREGON

Schucks Autoworks
Super Shops, Inc.

PENNSYLVANIA

Beocon Auto Paris
Fisher Big Wheel

Forest City Auto Poris
Gatlings Auto Stores Inc.
MNational Auto Stores
Pep Boys

RES/Shrauss

Royal Auto Supply
Whitlock Auto

World Wide Aulo Parls

RHODE ISLAND

ADAP

Auto Palace
Banny's

Fisher Big Whese|
Steego Aulo Parts

SOUTH CAROLINA

Advance Stores
Autolone

Crazy Jog's
MNationwlsa Auto Paris
Parts City

Super Shops, Inc,

SOUTH DAKOTA

Bomgoars
Champlon Auto Stores
Crown Autoworks

TENNESSEE

Advance Stores
Autalona

Chiel Auto Parts
Mationwize Auto Paris
Super Shops, Inc.

TEXAS

ACIBinswangear
Autolone

Checker Autoworks
Chiel Auto Parts
Flscher's Auto Parls
HI-LO Auto Supply
Pep Boys
Patilgrew-5mith
Super Shops, Inc.

UTAH

Chacker Autoworks
Cobre Tire
Super Shops, Inc.

VERMONT

[See list of nafional chains).

VIRGINIA

Advance Slores

Hi-Zear Tire & Auto Supply
Nationwlse Auto Paris

Pep Boys

Trak Auto

Twin "B Auto Parls

WASHINGTON

Al's Auto Supply
Schucks Auloworks
Super Shops, Inc.

WEST VIRGINIA

Autoworks

Fisher Big Whea|
Gatlings Auto Stores
Matlonwlse Aulo Parts

WISCONSIN

Aufoworks
Auto Glass Specialists
Big Bear

Champlon Auto Stores
Crown Autoworks
super Shops, Inc.
Whitlock Auto

WYOMING

Champion Auto Sfores
Checker Autoworks
Cobre Tire

NATIONAL AUTO
PARTS RETAIL
CHAINS

Auto Express
{Monigomery Ward)

All Pro

Auto Value

Big A

Bumper to Bumper

Carques!

MAPA

Parts Plus

Pronta

Western Auto

DISCOUNT AND
DEPARTMENT
STORES

Ace Hardware
Bradiees

Coasl To Cogsl Stores
K marl

Poce Membership Warehouse
Roses Stores

Seqars

Target

True Value Hardware
Wal-Mart

Walgreen Drug

For more retailers in your area, consult your Yellow Pages.




THERE'S AN EXIDE QUALITY BATTERY
THAT’S JUST RIGHT FOR YOU.

BATTERIES for domestic and import cars, light
trucks and vans, marine starting and deep
cycle applications, and lawn and garden
applications. Available in the automotive
department of your favorite retailer, EXIDE
CORPORATION, 645 Penn Street, Reading, PA
19601, (245) 378-0500.

Circla #44 on Reader Service Card
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HAYDEN'S NEW
RAPID-COOL= HI-PERFORMANCE
TRANSMISSION OIL COOLER

Hayden's new Rapid-Cools Hi-Performance
transmission cil cooler is 33% mere efficient
than the same size tube and fin oll cooler.
Made of high efficiency aluminum air fins
with louvers and special oil turbulators, the
cooler's 100% brazed construction offers
superior strength and minimum size. It guards
against burnout and bollover, doubles

oil and equipment life, provides all-weather
protection. saves on costly repairs, is eqsily
installed by do-it-yourselfers. and has

a limited lifetime warranty,

Circle #47 on Reader Service Card

ki Cool
| Transmission Off Cooler
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SPRAY LUBRICANTS ADDED TO
PRO-CARE™ LINE

Chevron Chemical Company’s PRO-CARE
Automotive Products, known for its deposit-
fighting additives containing Techron®, is
introducing PRO-CARE AutoLube Spray Lubri-
cants this month in automotive, variety and
general merchandising outlets across the
country. Designed for the professional
mechanic and do-it-yourselfer, the new lubri-
canfs are available in two unigue aerosol
spray formulas, each developed for specific
automotive uses: PRO-CARE AutolLube Dry
and Autolube Wat.

PRO-CARE Autolube Dry

Ideal for lubricating areas where a messy

or staining liquid spray cannot be used,
AutoLube Dry is a long-lasting. non-staining
lubricant that provides an invisible film which
dries the instant it touches a surface. A
unigue PTFE formula, it has a variety of uses
from lubricating sun roof guides to convert-
Ible top mechanisms and upholstery zippers.
Because the lubricant film Is
dry, contaminants will not
adhere to it, making it an
effective lubricant for areas
where dust and particles

] _ gather.

- - PRO-CARE Autolube Wet

U m Designed for general auto-

motive use, AutolLube Wet
provides a thin, long-lasting

! I _ - film of lubrication that reduces
! | wear and stops squeaks.
! E Because it does not leave a
Wt - gummy residue, it will not

, : attract dirt and grime. Auto-

Furpusg

! Labricant it Lube Wet can protect tools,
' equipment and metal surfaces
rn"l] H‘r from rust and salt corrosion
" . and can be used to prevent
rubber parts from cracking

and bacoming brittle. It also
penetrates to free hard-to-
reach rusted and frozen parts.

Circle #48 on Reader Service Card
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ELECTRONICS
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VIDEOGAMES: Awesome new ways to play
HOME VIDEO: Sight and sound by laser disc
EDUCATION: Facts by phone and compact disc
HI-FI: Surround sound for home theater

MUSIC: New instruments for a new age
COMPUTERS: Turbocharging accessories for PCs
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NEW DIMENSIONS IN

HOME ELECTRONICS

Here’s our choice of innovative products and accessories that add exciting new
capabilities to your home electronics components.

BY STEPHEN A. BOOTH, Electronics/Photography Editor

HAT CONSTITUTES a good product? This
w:luaatiﬁn follows us like a shadow as we walk

the aisles of the major exhibitions where new
consumer electronics items make their debut.

Amaong other things, a good product should be inno-
vative. That is, it should do something that couldn't be
done before—or accomplish the task in some clever new
way that makes the technology accessible to more peo-
ple than ever before.

Certainly, the product should perform well. Foreval-
uating whether a produet lives up to its billing, there's
nothing quite like a hands-on approach. Thiz explains
the spectacle witnessed at a recent trade show where
Editor-In-Chief Joe Oldham, an accomplished drum-
mer and keyboard instrumentalist, played his way
through aisle after aisle of electronic music synthesiz-
ers. If nobody tossed money, nobody threw bricks ei-
ther. And we learned a heckuva lot about how the
electronic instruments compare to their acoustical
cousins, and how easy they would be for our readers to
use and enjoy.

This is how we work when we attend the big electron-
ics fairs in Las Vegas and Osaka, Tokyo and Chicago.
The latter is the granddaddy of them all, and it was
there, in June, where our staff conceived yet another
definition of what a “good” product should be.

Upon surveying the five football fields of new elec-
tronic gadgets, we couldn't help but notice how many of
them were designed to enhance or upgrade the basic
electronics products that you might already own. Once
we hit upon this distinetion, we decided to seek out
maore of these products, and evaluate them from this
new criteria for our Editors Choice of the best in new
consumer electronies.

Accordingly, this month’s special section is some-
what different from others we've published in the past.
Those have concentrated on the latest VCRs, sharpest
camecorders, swiftest computers or hottest CD players.
Instead, we're taking a home-improvement approach to
electronics this time. Our report concentrates on new
products and services designed to increase your enjoy-
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ment of the electronics marvels you already own—by
upgrading them to enhance their performance or im-
prove their usefulness.

The usual focus of POPULAR MECHANICS is on the
technologically new, but this home-improvement ap-
proach slyly lets us have our cake and eat it, too, That's
because these very products and services that upgrade
the ones you own are, in themselves, quite technologi-
cally innovative.

Unfortunately, because the flashiest new commod-
ities hog up so much of the hype and hoopla in the mass
media, these worthy ancillary and accessory products
often get crowded out of the trough and their fair share
of coverage.

To cite one example of this oversight, let’s take the la-
ser video dise, It's been around for a decade, and still is,
thanks to the almost singlehanded efforts of Pioneer
Electronics. But VCRs get more attention, and unless
you study the video enthusiast publications, you won't
learn much about the laser disc alternative to home-vid-
eo entertainment. Computer upgrading is another ne-
glected child when it comes to publicity. While there’s
always lots of ink on the newest, fastest, most powerful
computer on the block, there's scant coverage of the
accessory products that will let you bring an older
computer up to speed, or extend its powers to exciting
new applications. One of those applications is music.
There is software that produces sheet music from tunes
you compose on an electronic instrument. Another is
education. You can visit vast libraries of information
from a computer keyboard.

Our Editors Choice selections set the record right,
and give these upgrade products the recognition that is
their due. So belly-up to the banquet table, and enjoy
this electronics enthusiast’s feast. We've found better
ways of playing videogames. We've got cinema sur-
round sound and laser shows for your living room.
Learn how to turbocharge your home computer, and
how to use it to explore vast stores of knowledge. If you
can carry a tune, we'll show you how to play a musical
instrument—and write your own sheet music. ™
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ICKED-OUT
VIDEOGAMES

\Wireless controllers and juiced-up joysticks
extend your hands-on excitement.

BY FRANK VIZARD, Contributing Editor

Accessories like Broderbund's U-Force and Mattel's Power Glove enhance videogame play.

IDEOGAME competition is
Vbecuming more intense

thanks to a new crop of acces-
sories that let you interact with
games like never before.

Perhaps the most remarkable new
device to enhance videogame play is
the U-Force controller (§70) from
Broderbund Software, designed for
the Nintendo game system. It's the
first hands-free controller developed
for videogame play—essentially a
sereen packed with motion sensors
that is placed upright or flat between
the player and the television screen,
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depending upon the game in use. Like
any standard controller, U-Force
plugs into the joystick port of the Nin-
tendo control console. No batteries or
other power source is required.

Onece U-Foree is plugged into the
console, you never touch a controller
again. Flayers manipulate on-gcreen
action by placing their hands and bod-
ies within the 3-dimensional range of
U-Force. Through a series of sensors
and proprietary circuitry, U-Force
detects a player's exact motion, veloe-
ity and relative position. This infor-
mation translates instantly into the

on-sereen action, For example, to
throw a left jab in Mike Tyson’s
Punch-Out you simply punch the air
in front of your on-sereen opponent.
You move and U-Force reacts.

U-Force improves the play of about
40 percent of the existing Nintendo
games and new games are being
developed to take advantage of
U-Foree's unique capabilities. By re-
moving the contact barrier between
player and machine, games become
more realistic.

Hands-on
Another new controller is Mattel's
Power Glove ($75), a eyborg-like de-
vice derived from the NASA data
glove designed to control robots in
outer space,

Power Glove features a built-in nu-
merical keyboard, firing buttons and
a sensor bar. By entering special
codes into the keyboard, a player can
program a built-in computer so that
his own hand and finger motions con-
trol the videogame, The sensors built
into the Power Glove detect the play-
er's hand and finger movements,
translating the physical motion into
on-screen action.

Power Glove comes in two sizes,
and is targeted at players between
the ages ugs and 14. It plugs into the
joystick port of the game console, so
no additional power source is re-
quired. A special Glove Gammg Se-

ries of Nintendo video is bein,
developed, the first of which is B

Street Brawler. With these special
games, more of the video screen can
be controlled than with traditional
joysticks. The Power Glove gives
players the ability to “reach into” the
game rather than just move vertically
and horizontally across the screen.

Invisible forces

Among the new breed of wireless con-
trollers is the Freedom Stick (370) by
Camerica, compatible with Nintendo,
Sega, Atari and Commodore video-
game systems.

Freedom Stick sends commands
via a wide-angle infrared light beam
to a receiver connected to the con-
sole's joystick port. Range is 20 ft., a
distance that increases perspective,
induces faster eye-hand coordination
and reduces eye strain. Features in-
clude an arcade-style joystick and
switches for rapid fire or manual ac-
tion. Four AA batteries supply power
to the remote joystick.

Camerica also offers wireless re-
motes specifically designed for Nin-
tendo games. The Supersonic ($60) is
atriangular pad with a centrally locat-
ed arcade-style joystick. Camerica's
Freedom Pad ($40) looks like a stand-
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You don’t buy a truck be-
cause you're a “stick-in-the-
mud”! You want a truck
because you're a fun-loving,
hard-working, hard-playing
kind of person. You know
performance and value
when you see it...and you
see it in genuine Mopar

Accessories. See your
Dodge Truck dec:ier or, fora
free copy of our 1989
Mopar Accessories
Brochure, call toll-free:
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can count on performance ke this:

In new vehicles, Rislone prevents engine deposits; prolongs
smooth. powerful engine operation. In older vehicles, it =
removes power-robbing varnish, gum and sludge; quiets
nolsy valves and lifters: and assures a quieter, smoother -
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TRICKED-OUT
VIDEOGAMES

ard Nintendo
control pad—
without the
wires. Also dupli-
cating the size and
weight of a standard Nintendo control
pad is the Acclaim Remote ($40), a
wireless controller with a rapid-fire
option. A slightly different design is
available from Bondwell. Dubbed
Quickshot ($15), this wireless remote is
compatible with most videogame s
tems. High autofire and a chmF;
of two joystick sizes are featured.

Most videogame manufacturers of-
fer advanced, wired remotes that are
more feature-laden than their wire-
less count. . Nintendo’s Advan-
tage controller ($40) includes a slow-
motion feature, allowing game
players to surmount obstacles that
otherwise would be very difficult.

Another type of controller offered
as an optional accessory is the pistol,
for use in target-oriented video-
games. One of the newest is the Video
Blaster ($30) from Camerica. The
video Blaster resembles the classic
six-shooter of the Old West. The
lightweight revolver features trip-
hammer action, a gunsight and a 10-
ft. cord for hookup to the game,

New dimensions

Besides hands-free and wireless re-
mote controllers, manufacturers are
experimenting with other technol-
ogies that impart a true-to-life feel to
their games.

Sega offers a package of hardware
and software built around special 3-D
wraparound glasses. The glasses em-
ploy liquid-crystal shutters that are
synchronized with the image generat-
ed by the 3-D game cartridges to cre-
ate asensation of depth. The Sega 3-D
system costs $149, while additional 3-
D eartridges cost about $45 each.

Accessories can also add more of a
&hysmal challenge to videogames.

intendo’s Power Pad ($70) is an in-
teractive electronic mat that uses a
player's body movements to control
the action on sereen. When used with
the World Class Track Meet car-
tridge, for example, the Power Pad
simulates the feel of a real track and
field competition—and is more
healthful than passive play! A varia-
tion on the rectangular Power Pad is
the oval-shaped Roll N' Rocker (336)
developed by LJN Toys for use in
surfing and skateboard simulations.

Both the Power Pad and Roll N'
Rocker introduce a physical element
to videogame play. But even if you
don't want to work up a sweat playing
videogames, any of the new accesso-
ries offers you a freedom of movement
previously unattainable. ™

POPULAR MECHANICS & OCTOBER 1989



Tape is the workhorse of video, and laser disc is
the thoroughbred. See how they run.

BY FRANK VIZARD, Contributing Editor

Video disc, like digital audio

compact
discs, are played by a beam of laser light. Ploneer's CLD-91 plays 3-, 5-, 8- and 12-in. platters.

HE ARGUMENT for video

I iliscs is simple: Both the picture

and the sound quality are su-
perior to videotape,

The argument against video dises is
equally simple: You can't record. The
winning argument is not so obvious,
Both video dises and video cassette
recorders have been on the scene for
about the same length of time. The
lack of recording capability put video
dises on the back burner and VCRs
into everyone's living room, VCRs
have become so popular that many
people are now adding a second model
to the household, or upgrading to a
fancier model.

Before you opt for a second VCR,
you might want to consider the video
disc alternative. While 12-in, video
ises have been around for a decade,
the high-quality video of the format is
now married to high-quality digital
audio in a variety of disc sizes,

In addition to audio-only 3- and 5-
in, compact dises, there are now 5-, 8-
and 12-in. dises that might be collec-
tively termed CD-Video (the 5-in.
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CD-Videos contain a 5-minute video
elip and 20 minutes of musie). All of
these laser-read discs can be played
on newly developed multidise play-
ers. The result is a unified approach to
high-quality audio/video entertain-
ment housed in a single machine,

While Philips may be credited with
bringing the first multidise players to
market, the price-busting lead has
been taken by Pioneer, the company
that has almost single-handedly kept
the video disc alive during the past
decade, Pioneer's new CLD 1070
costs $600—a new low for a machine
ofthistype. Pioneer also is offering its
laser disc player for 12-in. video discs
only, at a list price of $500. Sony,
meanwhile, offers a multidise player,
model LV-210, for $T00. He:-‘.idlm-'. Pio-
neer, Sony and Philips, multidise
players are available from Sharp, Ya-
maha and Magnavox.

Multidise players accommodate
any size of dise, but allow you to play
only one disc at a time. The current
exception is Sharp’s MV-D100 ma-
chine ($1500). Sharp takes a carousel

approach to 3- and 5-in. discs. Three
wells allow you to load any combina-
tion of audic-only 3- and 5-in. CDs or
d-in. CD-Videos. The MV-D100 can
be programmed to playback from all
three wells on a cut-by-cut basis. The
larger 8- and 12-in. video dises are
loaded singly.

While the lack of recording ability is
a minus to time-shifters, the video
dise offers a lot of pluses. Most re-
leases now have digital audio sound-
tracks, but even older dises with
analog soundtracks have superb FM
stereo quality. Horizontal resolution,
the accepted indieator of pieture qual-
ity, exceeds 400 lines, This resolution
is approached only by the Super VHS,
Hi8 and ED-Beta tape formats—none
of which has the extensive library of
prerecorded titles available on video
dise, Laser disc titles are generally
less expensive than prerecorded vid-
eotapes, as discs are cheaper to dupli-
cate than tapes.

Multidise players generally offer
the same type of video playback fea-
tures as VCRs. They also add special
effects of their own, You can, for ex-
ample, leave a stillimage on the
screen while the audio playback con-
tinues.

Video disc sizes generally reflect
their content. The 5-in. size contains
up to 5 minutes of video and 20 min-
utes of audio. The B-in. disc usually of-
fers an extended music video. The 12-
in. size is generally reserved for
lengthier material, such as movies,
musicals and documentaries,

Most of the educational material
and many older movie releases use a
recording technigue called Constant
Anpgular Velocity (CAV), CAV limits
the amount of recording time on a 12-
in. dise to 30 minutes per side. CAV
dises, however, can be accessed on a
frame-by-frame basis. An individual
still photo of a lunar landscape from
among the hundreds in “Apollo 17:
Mission To Taurus Littrow” can be
found easily by selecting a chapter
number from the menu. Pressing the
SEARCH and PLAY buttons sends the
laser playback mechanism zooming to
that point on the dise. Since each
chapter represents a relatively small
collection of photos, finding the de-
sired still takes only a few seconds.
CAV movie titles often include sup-

lemental material of interest to col-
ectors, such as seripts and star
interviews.

CAYV discs are often referred to as
standard-play video dises. Extended-
play video dises operate by using
Constant Linear Veloecity (CLV), a
technology that allows 1 hour of video
material to be recorded on each side of
avideodise. A CLV video dise rotates
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at a varying num-
ber of revolu-
@ tions per second
while a CAV video
disc rotates at a con-
stant s . The development of CLV
video discs means that most movies
can be placed on a single dise. And
since many new players are now Ea(}:la-
ble of reading both sides of a video
dise, it's no longer necessary to flip a
video dise over or insert a new one at
half-hour increments. The trade-off is
that CLV dises are not as accessible
as CAV discs in terms of retrievin
data. CLV material like Arnol
Schwarzenegger’s “Predator,” for ex-
ample, doesn't include a menu, Many
players, though, can access a specific
point in the film by entering the de-
sired minute and second.

Another variation within video
dises is the multi-audio dise. Multi-au-
dio dises allow vou to mute portions of
the soundtrack. This is a plus for lan-
guage learners, who can eliminate the
English dialogue dubbed onto foreign
films, and for nature lovers wishing to
dispense with the narration.

Many multidisc players themselves
also offer features not commonly
found on VCRe. A still pieture, for ex-
ample, can be left on screen while the
audio continues. Jog/shuttle dials let
you vary forward and reverse motion
from 2- to 40-times normal speed in
the DIAL mode. A thumbwheel inside
the dial lets you jog the disc for still-
frames or slow scan at %-, 1- or 2-
times normal speed. Programmers
may enjoy the Picture Window option
on Pioneer's CLD-3070 ($1000). The
Picture Window stores prepro-
grammed sequences for up to 60 dises.

Video dise players also enjoy many
of the digital audio features of com-
pact dise players, such as 4- and 8-
times oversampling and separate
digital-to-analog converters that ap-
pear in audio-only CD players.

The quick release of hit movies such
as “Predator,” “The Untouchables"
and others is a positive sign for the
dise medium, which was once plagued
by a shortage of titles. Pioneer, per-
haps the largest U.S. producer of vid-
eo discs, has increased production to
600,000 discs per month, and Sony be-
gins pressing video discs in Terre
Haute, Indiana, next year. At this
juncture, however, the number of
video dise titles is still only about one-
tenth the number of videotape titles.
Nevertheless, the roughly 5000 video
dise titles available is more than dou-
ble the number available a few years
ago. Video dises are starting to soar
on CD's coattails, a fact that’s spark-
ing the interest of additional suppliers
and making player pricesdrop. ™
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MATCHBOX CLASSICS™ PRESENTS

GREAT MOTOR CARS OF TH!

Twelve of history’s greatest cars,
in high-quality;
precision die-cast models.
Featuring meticulous detailing,
authentic period colors.

These were the glory cars. The great driving and racing
“dream” machines of the past that are sought after by collectors
throughout the world,

And what marvelous machines they were! Powerful. Quick.
Responsive. Alive, Cars of exquisite refinement, brute strength,
supreme luxury. Cars so distinctive and uncompromisingly
beautiful that they are recognized as outstanding works of
automotive art. Just looking at one stirs the blood.

Now, you can acquire an extraordi collection of twelve
of these t cars in precision die-cast els that will be a joy to
OWT an dlsizra For each is meticulously detailed. Accurate and
authentic. ¥ di with care by masters of the art.

GREAT MOTOR CARS OF THE CENTURY

Availabls by subscription only.
Exceptional value at just $19.95 each.
e collection includes the 1837
Mercedes-Benz 540K. The 1925 Rolls-
Royce Phantom [. The 1930 Duesen-
Igerg Model J Tuﬁm E.ar.:IFQ; Lﬂﬂﬂ oits
uper Charged Bentley, u ;
ThﬁQEE Cadillac 452 V-18. Anggul-
standing 1931 Stutz Bear Cal and a
1935 Auburn Speedster. And more.
This is the first collection from
Matchbox Classics—a new division of
Matchbox Toys (USA) Lid., which has
been the world leader in die-cast preci-
sion models for more than forty years.

Affordably priced...convenient
acquisition plan
Each model in this collection has been

Yiou'l reoeive Uhids altractive
display case at no sdditional
cost, You'll also receive n custiom
Caollector’s Binder where you can
lefsepy e reference material that
ncenmpanies ench mosel

< CENTURY™

painstakingly researched, designed and crafted to ensure authen-
tic reproduction. In fact, in Europe, Matchbox® collectible cars
for adults, of the same quality and detailing as these, have actu-
ally increased in value si cantly over the last three decades.

The collection is available by subscription only in the United
States. It will xof be sold through stores. As a subscriber, you will
receive one precision model approximately every four to six
weeks, at just $19.95 each. This represents outstanding value—
m]] bd;ilw prevailing prices for precision die-cast models of

; ity
his special subscription price is valid only until December

31, 1989, The price will be guaranteed tlt:'-dyuu for the dura.lmn of
your subscription, provided that your order is entered by this
date. Each model is fully Us:l]n teed and may be returned E::u'
credit or replacement wi 30 days. You may also cancel your
subscription at any time on 30 days’ written notice.

There is no need to send any money now, But your subscrip-
tion at the price above is valid only if entered by December 31,
1989 at the latest.

Miail to: Matchbsox Classics m o g
6 Commercial Street Valid only until | i |
Hicksville, NY 11801 December 31, 1980 | I

YES—please enter my subscription to Greod Molor Cars of
ke Contury—imporied, precision die-cast models of twelveol
the world's greatest cars: Each model will be secompanied by
detailed reference material. What's more, ['ll recejve the
attractive display case shown in this ad, at no additional eost.
CIBILL ME. [ mewed send no money aow. 1 will receive one new uliv=
meodel approximately every four to six weels, and will be billed

for each one ol 1985 [ understand that the first payment is I: 1 N ] u H‘l
due in advance of the first shipment. 11
CICREINT CARID. I've indicated my credit card number below, | understand
that | will be aulomatically billed $19.95* as | receive each new car,
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Bookworms beware! Your dictionaries have moved
from the library to the TV screen.

BY RON SCIBILIA

Scenario’s DynaBook, a CO-ROM
player, displays an encyclopedia entry,

ILL COMPUTERS accel-
wgrate America's slide into

illiteracy, turning potential
book readers into image-addicted
vegetables? Don't bet on it. The per-
sonal computer promises to create a
new b of eyber-savants for whom
the video display is a window into a
universe of information accessible
through the touch of a computer key-
board

Wordly Wise

PCs already are proving themselves
as valuable tools for writing, helping
would-be seribes improve their spell-
ing, vocabulary and grammar. A wide
range of programs can now serve as
on-call writing coaches that work in
conjunction with word-processing
software. Franklin Computer's
Choice Words ($90), based on Mer-
riam-Webster's lexicon, couples an
B0,000-word dictionary and a thesau-
rus with 470,000 synonyms. Simon &

12

Schuster draws on Webster's New

World Dictionary And Thesaurus
for its New World Combe, which in-
cludes a 114,000-word speller and
330,000-synonym thesaurus. Microly-
tics' popular Word Finder ($60) en-
dorsed E;f no less a word-slinger than
William F'. Buckley Jr., gives users
the option of using the program’s full
220,000-synonym thesaurus or, for
those with limited computer disk
space, a smaller version with “only”
120,000 words.

A fully reliable grammar and style
program has yet to arrive, but PC us-
ers at least can move in the direction
of better prose with smart programs
such as RightSoft's Rightwriter ($86)
and Reference Software’s Gramma-
tik II1 ($90). Each of these programs
takes up residence in your computer,
and analyzes any text you write. The
programs highlight problems in us-
age, style and punctuation—even
questioning long-winded writing.

Phonetics

Tired of dialing long-distance infor-
mation when you need to reach out
and touch someone? General Informa-
tion's latest version of Hot Line ($99)
is an on-line phone directory that of-
fers 10,000 phone listings, culled from
the National Directory, complete
with addresses and zip codes. The
program will also dial for you,
through your modem, and can log
your calls, tracking the called number
and how long you talk.

If 10,000 directory entries aren't
enough, you can add your own, using
dBASE I1I files as add-on phone
books, or purchase General Informa-
tion's specialized directories called
InfoPacks, each of which contain up-
ward of 5000 more listings. These sup-
plementary modules cost $50 each and
include computer and high-tech
sources, a travel InfoPack focusing on
the needs of the business traveler and
an Advertising/Media set.

Wisdom-By-Wire

The on-line information seeker has al-
most an embarrassment of riches to
choose from these days, with an
arm’s-length list of electronie infor-
mation services offering everything
from weather reports and electronic
shopping to extremely specialized sci-
entific abstracts,

Among the major for-pay services
is CompuServe Information Services
out of Columbus, Ohio, an information
network with about half a million
subseribers. The Souree, based in
McLean, Virginia, is another popular
all-purpose service. Bryn Mawr,
Pennsylvania-based NewsNet car-
ries over 300 newsletters on-line.
Dayton, Ohio-headquartered Mead
Data Central's Lexis and Nexis offer
full-text legal and business informa-
tion, respectively. Princeton, New
Jersey's Dow Jones News/Retrieval
focuses on business and financial in-
formation.

For information junkies, Knight-
Ridder’s Dialog, based in Palo Alto,
California, claims well over 100 mil-
lion items in its 300-plus databases,
ranging from the Electronic Yellow
Pages and King James Bible to ex-
tremely esoteric technical and scien-
tific repositories. The average cost to
search this trove is about $60 per
hour. A less expensive service (324
per hour), Knight-Ridder's Knowl-
edge Index, carries about 75 data-
bases.

The latest entrant in the on-line
sweepstakes is Prodigy, the Sears-
IBM joint venture. While falling far
short of some of the major services in
breadth of offerings, Prodigy hopes to
generate mass appeal by its cost
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structure: A flat fee of
$9.95 per month, after a
o $49.95 start-up cost, en-

titles the user to unlimited
access. By comparison, Com-
puServe—a far more versatile ser-
vice with over 100 databases—costs
$40 to join, with a $12 per hour con-
nect charge (at 1200-baud) and sur-
charges for certain specialized
BErvices.

Discovery

CD-ROM disks, the computer data
version of audio compact discs, may
prove to be the ultimate information
source. The magic of the CD-ROM
disk is its astounding capacity: the
equivalent of 275,000 typed pages of
text on one 4.7-in. platter. CD-ROM
players now cost about $1000, but
they're usually discounted. For am-
bulatory archivists, Boston-based
Scenario offers DynaBook ($5000), a
17-pound portable CD-ROM player
with touch-screen display that also
can serve as a fully functional AT-
compatible PC.

There's already a growing library
of general interest reference works on
CD-ROM, along with a considerable
amount of privately published disks
for use by corporations and education-
al institutions.

Facts On Disk

Already on the market is Microsoft's
Microsoft Bookshelf ($295), a 10-book
reference set for authors that includes
a dictionary, thesaurus, almanae, zip
code directory, Bartlett's Familiar
Quotations, a style manual and a
compendium of business forms and
letters.

Some other reference disks include
Grolier's electronic version of the
Academic American Encyclopedia,
called The New Electronic Encyclo-
pedia ($395), H. W, Wilson's Reader’s
Guide To Periodical Literature
($1095 per year), and a CD-ROM ren-
dition of The Original Oxford En-
glish Dictionary (§950), from Tri Star
Publishing and Oxford University
Press. Microsoft's Small Business
Consultant (3149) contains 200 U.5,
government publications about start-
ing and operating a small buginess,
and Stat Pack (3125) has 10,000 tables
of U.8. government facts and figures.

Although CD-ROM players and
reference works are expensive today,
the potential for lower cost is evident.
Hardware prices already are falling,
And once the subject matter is pre-
Fam] in digital form, pressing disks is

aster and cheaper than printing
—and less costly to ship and ware-
house. What a break for people and
trees! ™
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You don’t have to go to the movies to hear surround
sound. A wide array of electronics brings it home.

BY FRANK VIZARD, Contributing Editor

Catch surround-sound telecasts with Dolby decoders like the AudioSource S5-I

ten drop the pass because they

hear footsteps behind them.
Starting this fall, you're likely to hear
those footsteps and much more as
television stations begin broadeasting
in surround sound. From the stand-
point of the home audio/video enthusi-
ast, surround sound is about to
become as desirable as stereo.

CBS, NBC and PES are taking the
lead in surround-sound broadecasts of
football, basketball and baseball
games, in addition to movies and
selected episodic productions. Broad-
casters, in fact, have been ex-
perimenting with surround sound for
some time. The past two Super
Bowls, for example, have been aired
with surround sound, and “Late
Night With David Letterman” car-
ries surround sound throughout the
year. With a batch of suecessful ex-
periments behind them, broadeasters
are set to expand their surround-
sound programming.

F OOTBALL RECEIVERS of-

114

Surround sound is appealing be-
cause of its ability to put you in the
center of the action. As the name sug-
gests, you'll require a minimum of two
front-channel and two back-channel
speakers to produee the surround-
sound effect. More elaborate setups
can include the addition of two side
speakers and a center speaker up
front for dialogue.

These secondary speakers don't
have to pack the punch of your prima-
ry speakers either. While the audible
bandwidth of the primary stereo
channels ranges as high as 20 KHz,
the bandwidth of the surround-sound
channels is generally restricted to
about 7 KHz. This restricted band-
width helps ensure that the very
directional, higher-frequency infor-
mation doesn't leak into the surround
gpeakers. Most of the reverberant in-
formation that helps create a realistic
aural environment is located below
the T KHz level.

The brain routing the audio signals

to the appropriate speaker is the sur-
round-sound processor, which is built
into a wide variety of new components
on the market. Audio receivers such
as Technics' SA-R477 ($530) and tele-
visions like Panasonic's CTL-27918
($1099) incorporate surround-sound
processors, as well as a second, rear-
channel amplifier needed to power the
back speakers.

Separate add-on components, such
as the remote-controlled Audio-
Source SS-I1 ($250), package sur-
round-sound circuitry with a
modestly powered, 30-watts-per-
channel amplifier for the rear chan-
nels. The rear-channel amplification
should never be so powerful as to over-

whelm the front primary speakers.
Cinema sound

While surround-sound circuitry can
enhanece your enjoyment of any audio
souree, surround sound is often at its
most § when used with vid-
eo. Dolby Surround is the de facto
standard used by broadcasters and
moviemakers alike. The Dolby
Surround circuitry extracts the
surround-sound information en-
coded onto the video’s audio
tracks. In addition to limiting the
audio signal bandwidth, the
| Dolby circuitry adds a tiny bit of
time delay and noise reduction
during processing,

Dolby Surround was conceived
as a simple, passive cireuit that
could be inexpensively added to

audio/video components. More

* than 30 manufacturers now include

Dolby Surround in one or more prod-
uects that are becoming less expensive
all the time. Yet while Dolby SBur-
round did enhance the soundtrack of
films on home video, it didn't quite
match the spectacular performance
level that frequent theater-goers had
come to expect.

Demanding movie buffs now can
opt for components incorporating a
new circuitry called Dolby Pro Logic
Surround. This system eliminates the
hole-in-the-middle perception that
was sometimes produced by widely
placed speakers.

No ntoms

Pro Logie circuitry is active in the
sense that it enhances directionality
while decreasing the amount of unde-
girable leakage. Pro Logic circuitry is
most noticeable with dialogue. Rath-
erthan relying upon a phantom center
channel comprised of left- and right-
channel stereo information, a steered
center channel is used to anchor the
dialogue to its on-sereen location.
This means that you can sit off-center
from the primary speakers without
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=l"| the dialogue seeming to drift away from the
S/ mouths of on-screen characters. Pro Logic
8 components generally provide for the addi-
* tion of a small center-channel speaker to the sys-
tem. The availability of Dolby Pro Logic means
that a surround-sound system similar to those in the best
movie theaters can be created at home. For example, Den-
on's new AV C-2000 audio/video amplifier (31000) can pow-
er five channels; front left and right, front center, and rear
left and right. The AVC-2000 alzo has a 3-position time-de-
lay switch so that the surround effect can be adjusted to
suit the size of the room.

The Dolby Pro Logic surround effect in the AVC-2000
can be adjusted in other ways as well. A wide mode in-
creases the apparent separation between the left and right
speakers. There's also a phantom mode that helps localize
the dialogue when a center speaker is not in use.

The AVC-2000 also has stadium and hall modes that ean
be used with nonDolby-encoded material. Many compo-
nents, in fact, include some general type of surround-
sound cireuit for use with nunDulby—enm ed material.

Other modes

Yamaha's line of digital sound processors offers Dolby
Surround as well as a variety of preprogrammed settings
that replicate various acoustic interiors. Yamaha's DSP-
100U ¢ ), forinstance, offers a Dolby Surround mode as

well as two movie theater modes with variable options.

Versatlle performers: Carver's CT-17 preamp/tuner |abowve | and Plo-
neer’s VEX-95005 audio’video recelver have Pro Logic bullt In.

One option is an acoustic simulation of an old movie house
of the type where clagsics like “The Malteze Faleon™ were
first previewed. The acoustics of more modern theaters
can be simulated as well, for Indiana Jones fans. The DSP-
100U ean also re-create the acoustic interiors of various
concert halls, jazz clubs and dizscos.

Dolby Surround is also sometimes combined with pro-
prietary circuitry that can yield interesting sonic effects.
Carver, for example, uses Dolby Pro Logic circuitry to
complement its own Sonic Holography cireuit in the CT-17
preamplifier/tuner. The Sonic Holography circuit is de-
signed to make the audio wider, higher and deeper.

Whether used alone or in tandem with other circuitry,
the goal of surround sound is to retrieve and restore the
spatial information present in all acoustic situations. Man-
ufacturers continually approach that goal in different
ways. Sony, fore xampﬂa, employs a 2-speaker approach in
its new line of televisions. For the moment, however, au-
dio and video components featuring Dolby Surround best
put you in the center of the action. ™
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WE'RE APPLYING THE
SAME IDEA
TO OUR PRICES.

g o 50 off on Models 268X F
or 288X P and 820 off on Husky
blowers, Sofor a great deal, head
on over o your parbapating

2 Husgvama dealer.
Because money
doesn't grow
on mees.

Save up to $70% on the
Husgvama Model 50 Special.
The new 50-Special has increased
power and a larger muffler to help
reduce heat and noise for easier,
quieter cutting.

Other great savings include up
1o 340 off the Husky Modeld 40,

*Saving vary by desler See pour
particigmtrng Husgvamma dealer for details
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MUSICAL

TALENT

Ever wish you could play an instrument or write music?
\X/ith the latest electronic tutors, you can.

BY FRANK VIZARD, Contributing Editor
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The vocalizer 1000 and Sony
Drumpad |top): music far nowvices,

TS5 A SHORT leap from listening
I to musie to making vour own. You

might not solo at Carnegie Hall
right away, but you'll quickly jump to
happy amateur with the aid of various
devices designed to make your in-
volvement with music easier and
more enjoyable,

Musical aids vary from the simple
to the complex. Most of us, for in-
stance, have tapped a drum beat on a
table in time to musie. Advanced fin-
ger tapping now can be added directly
to the music with the help of Sony's
DRP-1 digital drum pad ($50).

The DRP-1isa4 X 6-in. device that
plugs into the microphone input of a
home stereo system or portable
boombox. The drum pad electronical-
ly reproduces bass, snare or synthe-
sized drum sounds at the touch of a
button. Additional buttons reproduce

i

cow bell, hand elap, high-hat
and other percussive effects.

The DRP-1 is a useful rhythm-
teaching device. The tempo can be ad-
justed from slow to fast, enabling the
would-be drummer to create a rhyth-
mic combination of sounds. Eight
rhythm patterns can be stored in the
DRP-1's memory. Drummers can ei-
ther play along with the music or mix
a solo riff of their own onte a tape.

Ministudios

You can move from drumming to sing-
ing with the band, thanks to a line of
products available from Songtech.
The Singing Systems developed by
Songtech are based on the karacke
concept popular in Japan. Each of the
three systems allows you to sing, mix
and record your own lead vocals
against a backup track of contempo-
rary music.

Each Songtech system features a
microphone, echo controls and other
easy-to-use features. The machine
plays a variety of Songtrax audio cas-
settes made for karaoke use. Side A of
each cassette contains only the musi-
cal arrangement to the song. Side B
incluodes a vocal guide to the song, to
help you rehearse. Four-song cas-
settes cost $8; 6-song tapes cost $10.
More than 300 different songs are
available, ranging in appeal from
Frank Sinatra to Prince.

Two of the Songtech systems differ
primarily in their ability to record
yvour vocal efforts, The Junior Studio
system ($60) comes with cables for
connection to any portable tape
player. The Junior Studio 11 ($100)
includes a built-in stereo cassette
playerirecorder.

Songtech's Studio B ($300) is more
uppropriate for the professional or se-
rious amateur who needs an inexpen-
sive way to practice vocal stylings,
The Studio B system includes an 8-in.
speaker, 2 microphone inputs, a dual-
well cassette recorder, adjustable
piteh eontrol, a microphone mixing
control, an output for connection to a
separate monitor or PA system, and
auxiliary inputs and outputs. The
auxiliary inputs can be used to con-
nect an electronic keyboard or guitar
if desired. All of these features are
shoehorned into a very portable pack-

age weighing 16 pounds and meas-
uring less than 13 = 18 x 10in.

= Maestro!

The term one-man band takes on new
meaning in the hands of Breakaway
Music Systems. The company’s Vo-
calizer 1000 ($300) is a music synthe-
sizer triggered by the human voice.
Simply humming into the mierophone
transforms a dum-de-dum-dum into
one of 28 different musical instrument
sounds. Most of the sounds duplicate
standard instruments such as guitar,
trumpet or violin, The Vocalizer 1000
alzo includes some unique “instru-
mental” sounds, the oddest perhaps
being “Sara,"” the name of a baby born
to a company employee. Playback can
be done uging the machine's built-in
speaker, through headphones or
through a home hi-fi system.

The 3-pound Vocalizer 1000 comes
with a dozen built-in background ar-
rangements, penerically labeled ac-
cording to genres ranging from rock
to reggae. Supplemental musical ar-
rangements are available from plug-
in SmartSong cartridges ($20 each).
The Vocalizer 1000 also is able to com-
pensate for bad humming by combin-
ing pitch tracking with what the
company calls Voice Guide technol-
ogy. Pitch tracking allows the
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machine to digitally sep-
arate the desired notes
from unwanted over-
tones. The Voice Guide cor-
rects for off-key humming by
substituting the nearest harmonious
note culled from a built-in index of
pleasant sounds. What comes out
sounds good even if what you put in
doesn't. While the Vocalizer 1000 may
be perceived as a fancy electronic ka-
zoo, it ean be a sophisticated aid to
music composition. The Vocalizer
1000 includes a multitrack digital re-
corder with a memory capacity of
maore than 1000 notes. This allows you
to lay down an electric guitar track
—complete with slide effects—over a
reviously recorded saxophone track.
he results can be stored on blank
SmartSong cartridges.

The MIDI link

The fact that the Vocalizer 1000 is
MIDI compatible makes the ma-
chine's composing capabilities truly
usable. MIDI stands for Musical In-
strument Digital Interface, a technol-
ogy that allows a product like the
Vocalizer 1000 to interact with a simi-
larly equipped electronic keyboard,
for example. A basic musical idea re-
corded on the Vocalizer 1000 could be
transferred to an electronic keyboard
for further development.

An aspiring composer, in fact,
might want to use the MIDI connec-
tion to interface with a personal
computer running a new music tran-
scription program called Finale, de-
veloped by Coda Music Software.

Finale is expensive ($1000) and
complicated. But once mastered, it's
an enormous timesaver. In a nutshell,
Finale instantly transforms a played
note into musical notation that ap-
pears on the computer sereen. Rather
than having to re-create an improvi-
sation with pencil and paper, it's
preserved on-screen in the form of
electronic sheet musie—G clefs, half-
notes and all—as the music is being
composed. The Finale program iz also
versatile in that it can be used with
Apple or I[BM-compatible computers
with one megabyte capability, so mu-
gicians with different computers can
communicate with each other.

While the Finale program might
not be accessible to everyone, its

racticality is the result of advances
in digital technology such as MIDI,
that allow musieal instruments to
communicate with each other and
computers electronically. This tech-
nology puts the joys of music-making
into more hands. Music critics might
debate the results, but in the mean-
time, a lot of people are going to bhe
having a lot of fun. ]
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How Would
You Clean
This?

Try to sponge it, and you'll only drive the mess in
deeper. Stains, odor and bacteria can build up.

What you need is a Steam-Mate™, by Bissell®,
It’s the totally unique cleaning machine.
Steam-Mate flushes out spots and spills
before they set, and gets the area truly
fresh and clean. Great for spots and
spills, and for regular deep cleaning.

Portable, easy and convenient . . .
just plug it in and clean up quick.
Great for car, boal, home, RV, and
everywhere else.

Available at better stores everywhere.
For more information call: 1-800-237-T691

Bissell

STEAM-MATE

SHiszell, Inc. 1989

Introducing (—
The eed
New 1zard.

the ultimate solution to
rotary trimmer line problems
® No more trouble with trimmer
line — never buy line again!
® Easy to install on your
gas trimmer.
® Cuts through tough weeds,
briars and grass.
® Keeps your rotary trimmer
in business. ONLY

1-800-262-5122 $2195

{Call for dealership inquiry)
{ JVISA | jMmC#

[ ) Check anclosad for $21.95 plus $3.00 postsge and handling.

Your Trimmer Make Model #

Name Phone.L )

Strest

City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 euoms
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STOMIZING

YOUR
COMPUTER

You can turbocharge your present PC—or make
it answer the phone and send a fax.

BY RON SCIBILIA

an accelerator card. This expansion
board contains a faster microproces-
sor and high-speed, on-board RAM.
Intel and Quadram, with their In-
Board 386 PC and QuadXT386 boards
(both $995), are two manufacturers
supplying '386-based accelerators.
Among "286-based accelerators, two
of the best come from Microsoft and
SOTA Technologies.

Add-on boards snap into so-called
expansion slots under the hood of
your computer, and the number of
free slots varies among brands and
models. For the slot-poor PC owner,
Microsoft's Mach 20 system puts onto
a single multimodule board an BMHz
Emeiahertz} '286 processor, 16KB
(kilobytes) of high-speed RAM (ran-
dom aceess memory), 8 mouse port
and, optionally, up to 3.5MB (mega-
bytes) of expanded memory RAM and
a floppy disk controller able to handle
any type of 5.25- or 3.5-in. disk drives.
Prices are $495 for the basic board,
2395 for the memory module (with
512KE RAM), $99 for the dizk con-
troller.

Compared to Mach 20, SOTA's 286i
system ($495) runs faster, at
12.5MHz, and collaborates with a
wider range of computers, including
both dual-speed turbo 8088z and B086-
based PCs like IBM's own Model 30.
It lacks a mouse port and needs a sec-
ond expansion slot for its extracost
floppy controller “daughtercard”
($149), You can add up to 8MB of
RAM, via a modular memory board
($295 without RAM chips).

Despite the allure of faster process-
ing speed, upping your machine’s per-
manent memory capacity by adding a

5l . hard disk drive is probably the first

You can reinvest In your computer with add-on boards for

speed, graphics and communications.

HE IEM PERSONAL Com-
I puter might not be the perfect
machine, but you certainly
can't accuse it of not growing. Thanks
to an open architecture that lets own-
ers expand and modify the basic sys-
tem, the IBM PC and its clan of clones
have learned how to age gracefully
—and usefully, With a careful selec-
tion of both transplants and add-ons
you can transform your machine's
personality and multiply its utility.
Want to raise your PC’s 1Q7 Re-
Elacing your computer's mother-
oard, its “neural network,” with a
new and more advanced model is the

118

most thorough i
—and expensive— d
route to boosting your
machine’s basic brain power.

For prices starting at
around 31600, companies like Haup-
pauge, AMI and Mylex will supply
you with a new motherboard based
on Intel's powerful 32-bit 80386
microprocessor. Other companies
offer lower priced boards based on
Intel's less-powerful 16-bit B0286
Processor.

A somewhat less effective but
simpler way to get some additional
smarts for your machine is to install

ardd-on you should consider, You
can install an internal hard disk
drive—Seagate, Miniscribe
and Priam are among the
leading brands. Or, if you
have the slot space, you
can opt for an even easier
though slightly more costly so-
lution—a hard disk with an inte-
grated controller on a single
expansion board. The clear stand-
outs in this field are the two Hardeard
units, available in either 20MB ($795)
or 40MBE ($995) capacities from Plus
Development.

Improving your unit's video output
should be another highojfpriurit}' up-
%mde. Today the name of the game is

GA, the high-resolution standard
that IBM introduced in "87.

Many suppliers offer high-quality
VGA-compatible boards (priced at
$495 and up). Bronx, New York-
based Willow Peripherals offers two
multipurpose VGA boards. The Pub-
lishers’ VGA board ($699) lets you
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Every time
vou strike a blow,
vibrations are sent
tearing through

VOUT WTISE, Up your
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your shoulder

Unless you're
| using the new
Stanley Graphite
hammer.

The Stanley
Graphite reduces
harmtul vibra-
tions and lets you
hammer easier
for longer periods
of time.

The Stanley
Professional ™
Graphite hammer
The only hammer
that makes those
heavy poundsa
lot lighter.

STANLEY
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CUSTOMIZING
YOUR COMPUTER

import images from any NTSC-com-
patible video source—a camcorder,
for example. Willow's VGA-TV board
7 goes the other way, sending VGA output
to NTSC video receivers—VCRs, for ex-
ample. Digital Vision, of Dedham, Massachusetts, makes
ComputerEyes, a full-color ($400) or black-and-white
($250) digitizer system that grabs signals from any stand-
ard video source and stores them in your computer,

Another way to give your computer eyes is with image
scanners, which read photos and artwork into a computer-
usable form. Among the best of the desktop units, which
link to a PC’s serial port is Hewlett-Packard's ScanJet
Plus ($2190), a 256 gray-level machine, DEST's PC Scan
2020 ($3035), which reproduces a full 256 gray levels, and
Canon's simulated 32-gray-level IX-12 ($1190). For more
casual users, hand scanners may suffice, especially if
you're seanning only small areas, like logos or signatures.
Units are available from The Complete PC ($249), Logi-
tech (3299), Packard Bell ($349) and others.

Electronic communication with the outside world is a
major reason to own a PC today, and modems are becom-
ing a must-have accessory for many users. A 2400-bps mo-
dem, which can transmit text at alemximately 2400 words
per minute, is probably the soundest investment for fre-
quent telecommunicators.

Most 2400-bps units sell for under $200, and serviceable
1200-bps units are now available for less than $100. Key
modem suppliers include market leader Hayes Microcom-
puting, Ven-Tel, Oki, U.S. Robotics, Zoom Telephonics,
Megahertz and Practical Peripherals.

Portable modems are great for on-the-road computing.
Northport, New York-based Touchbase Systems' palm-
sized WorldPort 1200 and 2400 models ($199 and $359) run
on either a 9-volt battery or AC.

Fax boards enable PCs to send or receive telephone fae-
simile transmissions. They're primarily useful for comput-
er owners who need to send messages to a variety of fax
addresses and want to automate the process. Quadram
and Intel offer fax boards, the JT FAX 9600 ($795 includ-
ing a 1200-bps data modem) and the Connection CoProces-
sor ($995), respectively. These units use a separate
on-board microprocessor for so-called “background opera-
tion,” an important feature that lets your computer keep
computing as you send or receive a fax. Quadram also mar-
kets the most cost-effective units for the oceasional faxer,
the JT Fax, a 4800-bps unit available in either internal or
external configurations (3295 or $495, respectively).

Several manufacturers feature add-on voice messaging
boards that will have your computer business sounding
like a Fortune 500 company's switchboard. These add-ons
offer features such as separate mail boxes for each person
called, passwords, meszage forwarding and call transfer.
Price tags start as low as $199 for basic systems like Natu-
ral Microsystems’ Watson. Another voice-message sys-
tem vendor, The Complete PC, offers a $349 VM system
called The Complete Answering Machine. It also has a
combo board, The Complete Communicator ($899), that
packages a Group I1I-compatible fax modem, a regular
2400-bps Hayes-compatible data modem, and a voice mes-
saging system all in one slot.

If you need to stay in touch with your investments, there
are several companies that can put you in constant touch
with the stock market. Lotus Signal ($599) uses an on-
board FM receiver and software to pull in financial data,
CableSoft's LiveWire system ($995), meanwhile, uses an
expansion board, software and a eable TV line to tap you
into the Financial News Network's stock data. With tur-
bocharging products such as these, you ought to splurge
on a pinstriping kit to detail your musele PC. P
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BARGAIN HUNTE

AMA L

@souwace. SECURITY SYSTEM
KEEPSAFER PLUS

Advanced contral console
Whan away from home, sei exit Saniry delay on sslecied entrances
(up to 40 seconds). Leave and ratum wio sounding akarm
Salarm modas. - Handhald remota control.
B transmitters with batl. & seis of sensars
Back-up Power Supply Linit. Insures
continuous oparaton up to 6 hours if power
supply faiis. Recharges awlomatcally when
AC power s on. = Easy installafion

= Main unit dim.; 13"W. x B"L x 2-12°D

AMARE PRI

DUAL BAND

ROADMASTER EFroriyisioeis:

==
[Facromy FacToR PR |

nﬂzfﬁ?&s

i =

5198

Hem Mg, B-1405 114467
+ One Year Warranty! + Insured Shptacd - §6.50

SHARP

LIQUIDATE

SPEED LAPTOP

PUBLIC NOTICE:

Due o & variety of reasons, (overpoducions, dis-
cominuad lings, Elc.. ) manufaciunars B distribulors
pet STUCK with inveeniories thal musi ba iguidsied.
DAMARK wals in, lays dowr cash, and (ahes tha
anting irventony. This |8 how we can offer you
producis &t UNBELIEVABLE SAVINGS! Just
LOOK &t the valuves below and order today -
CHUIANTITIES ARE LIMITED!

MUST

AT HUGE
SAVINGS!

8x POWER ZOOM
VHS CAMCORDER

= Bx Power Zoom kens, varable speed with
macra loeus

» Elactronic viawfinder lor instant playtack. §

= 111000 high spaed eacionic shutler lor
blus-frae il images

= HID {High Cuality } pecture

= /2" CCD image sansor wiF. 1.6,

* B minubes recordng bma in EF mode ﬁ_}_’ 3

= Auita locus, Wis. white balance and
datetima

« Dim,: Approe. B-1/8 "H x 4-34° W x 8-12°0

= Waight: 2.6 Ibs. = Modal®: VL-CTIUA

* Case modal & VR-TIT7A - 30 Day Factory Warrarmhy!

Package Includes:

= Camying case. = 1 hr. bathary pack

= AL adaplenchargar

= WHS cazsetia adapler. = VHS-C bank tape.

= AN output cable. - AF comearer. - Sirap.

= DC oul cable, « VHF comnecting cabls.

= 1 “AA° battery

+ Lishium batiary

Mig. Sugg. Retail
$1,799.99

| DAMARK FHIGE: |
¥799

T Mo, B-1408- 112857
irmurect ShHand ; §11,00

271"} 78 PC. TOL'JL SET

PC-4502 HIGH

with BACKLIT DISPLAY

= 640 K HAM

This  high

= X @nd K band » Dsial 3.5° 720K e e M PALT "l“'*"“"""
» Diual conversion Toppy drivis. qﬂlﬂ'}" 78-
superhetenodyne, = High speed
* Highway /City processar (7.6 pc. Home
saliciarn swich MHz) and Aulo
= Aud signal = Backin duminated Tool Kif has
5 n:':;]t;n?:u& ;ﬁ_mr CrystE everything
receng «MS DOS 32 you'll need
anjenna. = GW BASIC 3.2 for a multi-
« 12 valt a¢ power cord jack. « CPL: BOBA
* 5 LED signal leved indicaior, compatible fude of re-
= As radar sigral increases | moda LED's light up IOCEEEOT pair jobs!
* Detection bandwidth: = 100MHZ-X-BAND + BB compatible. Ideal for do-it-your-selfers!
4200 MHZ- K-BAND = Hiagh spédd oparabes 42% faster (han [BM)| n
= Rppceivar gain: 100 d8 minimuem = Ornir paralial port & axternal 5-1/4° FOD pon L Eh ome vanadium Elﬂﬂ‘l
= Dash or visor mounling. » BB hey siap-sculptured keyboard « TH-PC. set.

Manutacturar's Manufacturer's

+ 90 Day Warranty! with EeperEle nUmene keypad . .

« Faclory Mew! Faclory Suggested Retail « Lightwsghl, eompast single-urt Mh—; E";';?' Retail, ::"‘aus:j&d plastic carrying Suppested Retail:
Pacd $249.95 design, + Rechargeabie battery 1,795.00 50 a8

Includes. DAMARK PRICE . ;ﬁla:xamn;onaj CAT adagtar DAMARK PRICE * MANUFACTURER'S a-‘-.r- PRICE

* RD1010 Aedar Detector or EMS par. LIFETIME

+ Spring céip $ 59 - Weight 10 lbs $ 899 WARRANTY! ) § 59

*1 pawat cord with huse « Dim.: 12-1°W s I°H x 13-34°D cz

fm Mo 871405, 124867 Fum bo B-1405-118380 TR PR | g Mo, 1408, | 02568

= Modai #: PC-4502 i s P |
Irsuted SwpHand 5550 N - One Year Warranty! "}' Inaured Shigasd - 514 50 L Ingred ShigHand - §7 00
L 5 7 7 8 8 1 8 0 B | Ly 8 4§ 5 0 0 0 0 0 0 | --------
AN PLEASE aTyY DESCRIFTION ITEM S F‘F;CE_- =
= SEND ME
. ADDRESS ELvERT T0
usa
| cITy ST ZIP COMTRATA —_— in
PHOME ' Il |
B FORFASTESTSERVICE ——— wummi R R sus TOTAL
CALL TOLL FREE | Mastercard ' ONLY $3.95 plus noemal SH. |\ w g Saes: Tax H
e | Look far the plane &
m 7-800-729-9000 your oparator ot S ]
H 0. GRAND TOTAL
I CIcHeckMO. [JvisA |m| J— — — ™
SIGNATURE Cust. Service: 1-512-565-4840 '

[] MASTERCARD [] DISCOVER
' Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Farhwny, Minneapolis, MN 55430
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Amazing results:

After five years, 7 out of 10 NordicTrack
owners still use their machines
more than 3 times per week

Patented flywheel and one-way clutch
mechanisms provide true
cross-country ski action.

NordicTrack features proportional
resistance which places primary effort on
the rearward stride just like cross-country
skiing.

Unlike shuffle-type ski exercisers, the
system allows you to develop a rhythm and
continuity of motion that makes exercise
more pleasant and easier to sustain,

Discover for yourself.,

Call today. Or fill out the coupon below.
We'll send you a free full-color brochure and
video that describe in detail why 7 out of 10
users have kept their fitness and weight-
lozs goals on track.

The most effective aerobic exercise
machine on the market.

In 1988, Maritz Mar- 4
keting Research conducted
a survey among NordicTrack
owners who had owned their
machines for more than five
vears. Their findings showed that
fully 69% of respondents still use :
their machines an average of 3.5 sessions
per week, 25 minutes per session.

Their reazon is simple. They have
found that NordicTrack not only exercises
more muscles and burns more calories in
less time than any other machine on the
market, but that it's mentally and
ph}fEili"iiiﬂ}-‘ more stimulating and enjoyable
as well.

Cross-country skiing—the best
aerobic exercise,

NordieTrack duplicates the motion of
crogs-country skiing, which experts agres
is the best form of aerohic exercise.
Better than biking, rowing, running or
EWImming.

It works all the major muscle

1-800-328-5888

In Canada 1-B00-433-9582 I
[ Please send me a free brochure

O Also a video tape O VHS O BETA |

Name

groups in your body: arms, |5r_.ren: : |
shoulders, back, stomach, legs, *lin‘:r TSM& —Zip
[al

Which means you achieve your fitness

[ |
and weight-loss goals quickly and easily. . N or d' c E mﬂ ¢k

CUSTOMIZE PRAZI PRECISION LATHE S AﬁuDA; H LETEHLTS
- eADE W GEANANT HOME - WORK - HOBBIES
YOUR HOME'S e = WORK _ ¢

CLIMATE.

BELTS FIT ALL STANDARD MACHINES

Advanced

Sirp Pai Doz Sim Par Dot
'E“”%ﬂmﬂi’ 1x30 $775 Iz _§11.00
puts Robert- 1x42........ 8795 4x2 512.85
sharu!.r elec- 1xdd 81 4xMW 512,90
tronic ther- | Zx 1T 825 4x24 513,50
mostals at LATHE 2xl 5450 ax27. §14.50
the leading T HTE SWING ;'-wf;'*-e 5 :gi :'-.-;ﬁzs ::??g
edge of the industry. Th $87 K14 SPALE ax & X
keep wuﬁm or office g-mhfty- D7 4 LCLBALY 3x 18 S9.50 4xIM%e.. . $18.25
able with convenience neve CUTH THREADS Iz Lo 81000 x5 520.95
h ence—you r BEIWEN FELD 2% 237 51085 4x54 £01.75
MN tI'J I‘Hmﬁmbﬂl‘ lﬂ Chﬂnm thE MANY ACCESS 3124 1'”]% Elﬂﬂ sag ?5
temperature setting. So smart, nCLUTED 1. Specity for Wood or Metal
they're guarantesd to pay for them- WLIGHT 1008 2., Will ship assorted — or specily grit

3. Other sizes available — Ploase inguire,
4. MOMNEY BACK GUARANTEE

Includes $3.00 tar pnslngu & handling in

salves in energy savings within one
year
See them, and the complete

FABLE Y717 ig

T T S PisI =
ﬁ"ﬂ ﬂ‘f Hﬂbﬁfh-hﬂ'w 'ﬂ'lﬂmmm‘ﬂ-. DG ACCURACY Continental U.S. ($4.50 U.5. funds oulsida).
with a model for every budget, at e VHastorcard, Amarican Express. (Send card
your hardware store or home center, e ‘.f‘;“ no. & exp. date). NYS Residents add tax.
O Lo FREE GIFT WITH EVERY
SN Aavings, Sinvaonss: — ORDER OF $50.00 OR MORE.

SEND FOR PRAZI VIDED FULL COLOR V.H.5
DEMONSTRATION AND INSTRUCTIONAL FREE CATALOGUE BENT ON REQUEST

TAPE NASHATED BY MASTER MACHINISY JACKSON TOOL CORP.

CONTROLS COMPANY

Gonsumer Products Marketing Group CALL OR WRITE FOR FREE BROCHURE AND DEPT. BAKE
Ny DISTHIBAOR I YOUR AREA 27-55 Jackson Avenue
PRATZIU.S. A, %
L The Energy Conirol Company” 5550 CERRITOS # F-g\"FFIE'SE.{A_ 90630 Long Island City, NY 11101
A i ——— 714-995-B665 718-392-4330/1-B00-637-6536
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ORGANIZE YOUR CLOSETS

TIMES THE

AMAZING HOLLYWOOD
S:P-A-C-E S:A-V-E-R:S

* No more wrinkled clothes  * Beautifully organized closets

* Save hundreds of dollars over custom closets

* Great for boats and RVs  * Strong— virtually unbreakable
HOLLYWOOD SPACE SAVERS are ithe closel organizers you've seen adveriisad
on nationwide television for up o twice our low, low price. If you respond quickly
o this infroduciony offer, your price for HOLLYWOOD SPACE SAVERS is only
99¢ each, sold in sets of four. This sensational price i available only through our
rafional campaign for a imiged time. Respond before Dec. 15, 1989 to be
guaranteed delivery.

HOLLYWOOD SPACE SAVERS am 5o new and imveniive thal they're taking the
nation by storm. Designed with Eusopean styfing, each unit is 50 strong and dur-
abie fhat #t's virlually unbreakable

rumple and destroy your clothes. You could pay hundreds of dofiars for cusiom
close kits that are hard to assembile, but now for only 88€ per unit you can
organize your closets like a professional

We are 50 certain that you will be defighted with your purchase that we wil
refund your purchase price amytime within 1 full year afier defivery, We strongly
urpe you fo take advantage of this special sale and order sevenl sets Al this spe-
cial price, there is a imit of two sets of Hollywood Space Savers per address,
but if you order before Dec. 5, 1989, you may order up to eight sets. Aemember
each set of Space Savers consists of 4 unifs. Extra sets help organize every
choset and make wonderful gits, foo,

Alloew 410 B weeeks for delveny

" HOLLYWOOD

e B

j

]

i

T Sorc onany o o0

Using ordinary hangers, hang vertical space. Like magic, closet

up fo five garments.

Release one hook and
clothes neatly file into a

space increased 500%.

SPACE SAVERS

| Dept. CO-414 , 507 Maple Leaf Drive, Nashville TN 37210
| e, [ iry HOLLYWOOD SPACE SAVERS on your money back offar,
sats of Space Savers (4 per sef)

[ One set (4 Space Savers| only $3.96 phus $2.50 pbh, (Total $6.45)
O Two sets, only $7.78 plus 53 pih. (Total $10.78)

O Three sets, only $11.50 plus 5350 pah, (Tolal 515001

O Five sets, only $18.50 plus 54 p&h (Total 522.50)

O Eight sets, only $29.00 plus 55 pih. (Total $34.00)

Enciosed s § -y
Wou mary charge it T VESA T Mastercand

HAME

. P4 and TN residenis add sales tax

Exp.




START YOUR OWN SHOP

Comeplele Weon Course, clesy wil-

lem, with photes and disgrams. Ev-

4 grything you need lo know

i where o gel whalesale materials,
how i earn while -ruu fearn, ele
Ppd. S44. (US). VISA ohay. Write
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Pullizati
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Northern

Whire the Pros and Handymen Sh
ORDER TOLL FREE

EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.

F.OUB Broomall, PA
DMLY s42 for 3'4" diam.
[his. 76" b B°17)

Comparable savengs on diams. frem 4" 1o 7
Kits enniloble to fil ary floorto-floor his

[

Showroom &
Warehouse
locations in:

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

(714) 598-5766

Sarasota, FL Custom Wood Criby tom “‘1]‘,“ . |
(813) 923-1479 - Heanvy dully stesl rack s 13%"W 3 Sale 29,
Houston, TX ﬁ yﬂﬁfh}mm By Iuhulh Wil
(3. kisiepy wood nesad and dry 1, Cushioned handie
Chicago, IL Hem# 158501 -_.:;_‘__‘_
(312) 852-8010 saie $23 s
12 Ib, Lumber Jack log -
The Iron Shop 1977, B2 Splifler mal, A8 sheal All JB‘FFCIH. Dﬂk. Hamlin. Zenith, Seientitic

Atlanta, Magnavox and all specialized cabla
equipment available for shipment within 24
hours. For fast service MC (VISA or C.O.D.
telephone orders accepted (800) 648-3030
60 Day Guaraniea (Quantity Discounts) 8 AM

People who've looked everywhere tell us there i
isn't another lpim| sair araund that fauches Famous . =
our combination of price ond quality of mate- Brand

rialy and workmanship, We balieve ifl Gas
CALL DR WRITE FOR FREE BROCHURE: Engines

(o . | e e
Irnmmmmm-mum mnmmﬁﬂ?lml mﬁdm. s T o5 P.M. C5T. CLOSED WEEKENDS. Sand

self-addressed stamped envelope (60¢ post-
age| for cataog.

—
MICALEST P00 B 5000,
EeROnicsine,  Jmsnoe
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| Murme

& HP #6051 Sale $139.99
$209.99
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WEATHER STATION
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DOG, WALL STREET JOURMAL snd omhers sorkiwide.

A BBNCE ann%ﬂmuhlrrn-.qw A B8 o unigus

dog-sound meakers thal condilion dogs |ncredibly

fasi. Small Used fram the paim ol the hand, Near

hypnatic contral, even &l a distance. Mo jeash
needed. Novices become sxpena. This naw
GOy 8. B laaring-acund calstysi ihal leaches
direct fo the dog's merdd. Flendens bodily paintrainmg
obsalsbe. Saler. Kind. Yal, more powsrlul Dogs
Emiply can 'l Bghil i Twnes i, Tk thaen v
io please you. Unequaied |oyalty-bonding. Same

ingtnuments and system (ihe Dr, Miler pasens)

dispanssd by veterinasnans for behavion, Mow, . Equis ' E. nl

B sk e s Save
DOG-MASTER SYSTEMS tﬂ 50%

B100 Whishire, Box 1250, Agourn Hilks, T& 12301
A Divmms o §
— on Famous
Name Brands!

Shipping Aol inciuded.

Send tor pour

Resesrsh Laies.  Comprighs © 1981
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THE AMASING WEATHER COMPLITER THAT
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A ——— VOL CAMN MOED (3 THE PALA OF FOUE HANL,
Send or Call for your FREE 136-page Discount DIGITARS new Wieathesiro weather station includes a
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Morhem, Key #B3I825, MR TEMI® RECTHT U VAN WARRANTY
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Why Are We Giving Away Our Authentic WWII Air
Force Style B-15 Bomher Jacket For Only *19.95!

.'¥ - *Warm
e

lining

sFull
military
action cul

«Warm, deep plush *Rugged action snap
acrylic collar fasteners

sinside breast pockel with binding
«Two cargo-flapped pockets

B-15 Bomber Jacket
Publicity Request Form [
Mail 1o: RBA, B-15 Bomber Jacket Offer ]

)

---‘

Drept. 114-128, Box 1783, Hicksville, NY 11802
To order—complete and mail belore deadline date

ITiM = NEE® PRICE 0o TOTAI I
R51972 Small* | $19.95 L] :
=) g 5173 Medium | §19.95 I '
R51574 Large $14.95 5
& Tttt | - | | i
.Tn Hl'-1.r:rLl:?Lm le THE RETURN : i L R L R } :
B-15 Bomber Jacket OF A LEGENDJ bl XX-Large it B . [
inspired by rugged offivial combat @ [ |
issue for pilots, navigators, bombardiers i [R51980| [ 1007 Sik “Flying | only 1
and tailgunners on B-17"s, Mustangs, and B-29 Superbombers. i |Ace” Scarf. Full yard | § 3.00 ™
Here il is, an American classic, at an incredibly low publicity | e RN prjachat S
re il i, ] ¥ P ¥ B R51990| 0 Classic Avaior | onl 1
price (il you respond before December 25, 1989), 1 Glussrs. Protects from | $ 3. i
These Air Force style B-15 Bomber Jackets are the ultimate in “top 1 | plare & ultraviolet rays w/jacket 15 i
gun” styling. Rugged good looks that flew the skies in two World 1 Subiotal | §
Wars... Dynamic style that blazed across the silver screen from Clark qu;lﬂ enclaecd. [N residents add sales tax | § i
Gable 1o today's “top-gunners.” But why pay a small fortune for thi i ‘ REW Lid | Add $4 shipping per Jacket | § i
American Classiclook! We're giving away our authentic WW11 style i Grand Towl |§ —
B-15 Bomber Jackets— the same ones nationally advertised by us in i : = ; : — g
leading media from coast to coast—for the incredible price of enly i CHANEE B0 MY 12 Vi34 £1 SSTERCARD [ |
519.95 during this publicity campaign. | Enter every number of your credit card. i
i T Card = {Enter all 13 or 16 numbers below)
Designed and tilored of AcroDyne™ polyvurethane for freedom and | d |
action... here are the famed features that made WWI1I Bomber Jackers | | . ) V] ) U ]
a legend: soft, supple construction; classic deep brown color; warm, B - Card Expire Dats i
furry collar; padded lining: snug, cold-blocking wrist and waistbands: ] Ma ¥ i
full from zipper; snap fasteners; windbreaking/ water resistant i it S = i
construction, and deep cargo pockets (large enough to hold aviator i
glasses and scarf- - or a video cassetie of your favorite WW I movie), H R — > -1
Our authentic WWII Air Force style B-15 Bomber Jacket will not be l¢"-r State Zip i
sold by the company at this--or any —price in any store. Every = wn Allow up (0 6-8 weeks for shipment (RS52004) ull
imporied Bomber Jackel is gwaranieed for lifetime wear, or your *WOMEN: While these WWII &ir Force Style
money back. J

mern, wec anaway fro
S0, Small and omen: We rect
you order size Me Small

Please note compeny address for vour records, : -

1ERG L W3 Snenes Droee. Wesibare MY 11559

MOTE: Limit of two (2) per address at this price, but if your order is
mailed before Dec. 17, you may request up to five (5).




This VET Did It — and YOU

wadly handicapped,
now 1'm
as a Loc
your tra

du it anybody can
Glen Johnson. Larned, Kan.

ciar Injuries left ;:ﬁ l ca“ Dﬂ 't
Too!

a financial sucCesE
wEmith, thanks to

ining. Besides, the
work 18 lascinaling. I1' | can

Train

FAST
at Homa!

If you enjoy fixing things, you're a “natural™
to make hundreds of TRA DOLLARS a
year in the fascinating business of Lock-
smithing. Rising crime has increased de-
mand for service a thousandfold. Yat thare's
only one Locksmith for every 17,000 people!

COLLECT CASH PROFITS ALMOST AT ONCE!

You're “in business” raad¥ to make $10 1o $26.00

an hour a few days after you begin Foley-

Belsaw's shortcut lralmnsi Easy illustrated les-

;onsscnmplaln with ALL practice equipment
LU

& ALL TOOLS YOURS TO KEEP
@ KEY MACHINE YOURS TO KEEF

()
® EXPERT PERSONAL ASSISTANCE 'ﬁtﬁ

® BUSINESS-BUILDING HELP

Make Up to 526.00 an Hour — even while learning !

Be a LOCKSMITH!

enable you to get your share of this always-
profitable business. Hundreds wea've trainad
are doing it. 50 can YOU,

MAIL COUPON to discover how Locksmith-
ing can keap the extra money coming in dur-
ing spare time—or in your own full-time
businass. Ideal for retirement—good jobs, too.

FOLEY-BELSAW INSTITUTE
6301 Equitaisle Rd., Dept. 11701
Kamgs Clty, Mo, 120
N. Hunl, Wilminghton, Del.—"1 make 550 &
weak extra
R. Davis, 5t Lowis, Ma.—"| creared 5110 last
Saturgay.”
Ed Bayle, Pittsborgh, Py, —' My busifess going
al top speed. I'm moving to bigger guarters.”™

MAIL THIS COUPON « N LESMAN WILL CA

THIS DO-ALL PRO FOLEY-BELEAW INSTITUTE E
E301 EQUITABLE RD., DEFT. 1170

KEY MACHINE YOURS R Sierisis & |
Rush FREE banli. “Ways to your Future, .

Tn “EEPI Nama - ;
. tn:‘;%ﬂ:ﬁ Address I
 conar Mooty State__Zip l

dosan't coBl

you s penny

exre’ [ N o e e il

SPARE-KEYGASCAP
"\Whh Combination Safety Lock

You'll never be locked out
of your car again.

ﬂmu_$19 95

(Mot sold in stores)

+ No walting { aul
club Iﬂ-i‘ll!:vf:.lr "

%muhmﬂu

+ H your suto |s stclen, tank
cannot be fusled

Warning: The Spare Key/Gas Cap s iheft proof and
cannct b opened with facks, If the code is losi, caff a
ocksmh foy eniry.

Satisfaction Guaranteed!

i not fully satisfied return within 30
days for full refund
L3 1 =] (e8|
s Cap can VY , SUperh quality, Prasio®
ba {ited for any type carl  mada of strong chromium 84 hm,‘:'.ﬁt : :,HF_.‘:H "

ORDER NOow! 1-800-888-4668 (ext. 2035)

One for $19.95 + 2,50 s/h - Two for 537.84 + 3.77 s/h

Fontex International
77T W. Gull Bank, Ste. 300
Houston, TX 77040

Dept. 34

(TX Res. add 8% sales tax) or send check or money
order + make, model and year of your auto(s) to:

126

Richard Petty says:

“If you want to make money
in automotive servicing,
chkadmm%nmu

T:tkl: it from me: NRI training is all you
need o start making good money asa
master auto technician or pick up extra
cash working on your friends' and
neighbors’ cars.”

Richard Penty, Amenica’s winningest stock car
racer, knows cars inside and out. That's why NRI
asked #4310 review NRI's newly expanded ar-home
training in Autoimalive Servicing. He was impressed!

“1 bogked over NRI's course from stan (o finish
NRI's up-to-the-minute coverage of the latew
autemative advances s backed up by hands-on
expericnce with professional, stac-ol-the-an
equipment. |'m convinced, NRI's goi the best
raining in auromotive scrvicing going.”

Exclusive tunc-up video, hands-on
equipment give you professional
troubleshooting skills

With NRI, you learn
professional trouble-
shosoting and service
techndgues xs you work
with eqquipment like the
OTC Monitor 20040
Electronic Diagnostic Tester Plus NRI
reinforces your all-important tune-up skills with
cxclusive live-action instruction on videotape.

Thorough preparation for ASE certification
NRI training is so compleie, 25 2
graduste you'll be fully prepared 1o
take the eight different exams
required for ASE (Automadive Service
Excellence) certification, ihe true
mark of 2 highly trained automotive pro,

Send today for FREE catalog!

ey 1

I cGraw Hill Continuing Education Center
| 4401 Connecticut Avenus, NW, Washingion, 0G 20008

X
I & Check one tree catalogonly  WIN
[] Automotive Servicing [ Locksmithing I

1

10 A Conditioning [ Bookkeeping |
I I Small Engine Repair [ Electronics ||
I I
:u-mu {Pinase print) Aga :
| Acaress i
I CityStataZip :
Acoradived Mambar Mrlional Home Siudy Councll  B- 188
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Why are we giving

away this rugged
gator'- style

L.LCD watch...

FOR
ONLY

[OFFER ENDS WHEN TEST
MARKETING SURVEY INVENTORY IS EXHAUSTED]

That's right. You mai( arder this
sturdy " aantur”-nty e watch for
only $2...if you mail coupon

without delay.

The “Navigator”-style - rugged
and masculine-locking - is one of
the most popular of all watch styles
for the adventurous, active man,
Extremely practical in design, this
watch has a fully adjustabie black
matte stra unan liquid crystal
digital display (LCD) that tells time
with long-running accuracy. It also
features a handsome printed 12-
hour watch face as an extra touch of
elegance.

Shock and water-resistant, the
"thiﬁatur"-slyla watch is build to
take hard knocks. It's the ideal
watch to wear when swimming,
iu%g:ing. playing squash, tennis,
polo, mountain climbing - in any
and every situation when you
wouldn't frust the most expensive
watch you already own.

How can wa make
such an incredible offer?

This offer is possible only
use we're making it as part of a

test marketing survey. We are trying
to learn which publications are the
best for us to advertise in. The
number of replies from each publi-
cation will guide us in planning a
Erﬂ ed million-dollar advertising

udget

A GREAT GIFT IDEA!

To mmhg:u Tor edaring Inom this ad. may
have up fo four (4] mone waichos at the sama
§2 piveaway prce as gis lor your closesi
Iriends and relativas. (P.S. ¥l nEvEr
guess how e you paid.)

Unconditional
Money-Back Guarantee

This watch will not be sold by
this firm in any store. There is a
limit of five (5) watches per address
at this $2 price. You must he 100%
satisfied, or return the watch(es)
anytime within one month from
receipt for & full refund-no
quastions asked.

To get vour watchles), mail the
original printed coupon on this page
[no xeroxes or hand-made copies
will be accepted) to The Rothchild
Depository, 101 West Street, Hills-
dale, N] 07642. Enclase $2 for each
walch ordered-limit, 5 watches per
address—plus only $1 postage and
handlin?, for each watch ardered.
Act now!

These watches will sell out fast,

FREE JEWELRY

This is NOT a “must”, bul # you enbe
your birth date on (he coupon, wa'll
casabrate I naxl blrl'lﬂ{nlg sanding
Full-‘ E GIFT of JEWELRY from ouw
ilh Avanue Vaull. Thare will, ol
course, be no obligaton on your pan

r

L

THIS
IS NOT
A

—
POZRE2

“NAVIGATOR"-style WATCH"

GIVEAWAY

THE ROTHCHILD DEPOSITORY
101 Wes! Streal
Hillsdale, NJ 07642

Please rush me "Navigator-style
walchies) at only $2 each plus only $1 postage
and handling for each watch ordered. (Limit 5
walches per address.) | must be 100%
satisfied, or | may return walch(es) within one
manth of receipt for a full refund.

ENCLOSE FULL PRYMENT
1M CHECK OR MONEY OROER

Pl Nams

Address

Cay

BE RS RS W EE R EEEEE o oww [EEEREE LR

Ophomal My berth cabe i [Wiee D e) i L
Sand ma 8 FREE GIFT io celebrwin my ne birthday.

HE BB R R R R R R m e FEEEEE SRR AR R

NOTE Ba surs to e (het 0ngingl coupon Mo senoess o hand-mads
cofeii Gin be accepied ©1949 P

MISPRINT.




33 Ways to Help
You Qualify for
the Job You Want

Free Facts bout Career
Dipiomas and Degroes
Maw at home In your spare
tima, without any previous
experience, you can train
for @ money-making carear
.aven gal a Specialized
Associate Degres. Call or
send for free information on the canser fiskd that
inteérests you maost and haw 1o traln for it

T 1-800-228-5300 %5

TOLL ¥ day, J'qu-—
- Hu No Mo salssrman will call
AR T
PN S S S S S S S S —
L Intemational Correspondence Schools
Depl PBSAD, 325 Oak Streat, Scranton, PA 18515

| Send free lacts on how | can stedy al home for the
careal | have chosan. Mo obligation, No salesman will
I cell. CHECK OME CAREER DHLY. I

;

-

ASSOCIATE IN SPECURLITED ASSOCIATE IN SPECIALITED
I BUBINEES DEOREE PROGAAME TECHMOLOGY DEGAEE FROGAAME
Bumsness Managerment T Mechisicl Enginssrng
' na I;w{nqrﬂnrq Technsiogy
_ wit® opbon in Marketiag lacircal Engismenng
I wil™ it in Fegnoe '!hdmn.l'-:zmnm I
I e CAREER DIPLOMA 5 I
| Per IE?If,lﬁul - ﬂgﬂﬂﬂﬂ Myrapeman
AR W e ] it
I 1 High Sehant "] Wirnhe foreatry Conseivahon i
— CatenngGouresd Dockeng || hmm mun-u
[ Memompsier Repar | G I
| Aun Mechanics |!i|.rlur|:|-|:||
| Bockesung 1"-,? & g
I e Rt an Mansgament !'-' Hrﬂczﬂm I
R El.l'ﬂlllflll"ﬁ B Refrgerabon "M Ageni
I Eecirony al wrgw I
1 Fpetnoan Ju.nr-m 1 Slory Witting
I Pofice Soenes I
Hama Age.
I Addres Apl #
City/Slate Tip.
S S S T S S S — —
By A Sutuary of Nefona! Educstion Coponmtion

= o u FRESENTING & & & w

CABLE TV
EQUIPMENT

wwwww STARRING # %« %%
JERROLD,

AND DTHER FARDLS MﬁhuFAL'TIJI'H.'I'H.

& FISELT Aok AATT PROGHAM Ui &RLE

® LIRS AETAIL WHOUELALE PICEL IN U S
= D A SR PR 100 AT Hiky 3 O
FOR FREE CATALOG OnlY 1-800-345-8927

FOR ALL INFORMATION T-B18-716-5714

= o

PACIFIC CABLE CO., INC,
rars g Fussds Biwa , Dept 1725
Feptiln A 51 E38

Cut Fuel Bills

HEARTH-AID ® |I
FIREPLACE GLASS DOORS
W/HEAT EICHAHGEH

You don’t
nead io
sacrifice your
Fireplace's
appaarance
or the dalight
of an open fire to
be Energy afficient.

For Free information and Detalls Write or Call:
FIREPLACE HEARTH AID

106 Reynolds Dr. - Franklin, TN 37064
Phone: 1-800-742-HEAT

(616) 790-1609 OPM

130

o (—
PROFITS in - |

Motor News
‘Worlds largest collacior car

[

Civer 650 pagiseach month

filled with fho ssrrds af

ads far u:m:l ca ]

5, Supph
@ Specaal .’:r:mn'w'or; :I‘iﬁ'
NINE GIANT ISSUES
(o L M.

Work part wm, Tull time — “ -
right at home — we help ,| emd tor
you every step of the way. Lrli_ziglflm

No doubt about it. . . a5 a small enging pro, you can cash
in on the hweps demand for qualiled men in one of Amer-
iea s fasiest growing industries. You'll be able to command
top hourly rates of from $25.00 to $30.00 per howr — and
that's just for labor. A simple lune-up eams as much as
549 Eé for less than an hours work, and paris, engines
and accessanes will add even more fo the profils

Plenty of business waiting for gualified men.

65,000,000 Small Engines Ara In Use Today!
That's the official count from the Enging Service Assn.
ind gne-million naw Bfgines are bang buill @ach manth
With tully accredeted Foley-Belsaw training. you can soon
have the skills and knowledge 1o make fop modney ser-
wicing these engines. People will seek you oul and pay
you well fo service their lawnmowers, fiflers, edgers,
power rakes. gorden fractors. chain saws. menibikes,
snowmaobiles generalors, go-carls, painl sprayers,
| snowhlowsrs

Box 100, Dept. 9A18, Bennington, Vermant (5201

Make and Sell Your
Own Omamental @@
Concrete ltems!

Book about Aluminum Molds
including over 425 designs,
prices and production trade
secrats from the world's
largest mold manufacturer

he list is afmost endless

COMNCRETE MACHINERY CO., INC.
P.O. Box AS9, Hickory, NC 28603

111e EEEE
Woodworkers’
Store’

New!
35th Anniversary Catalog

Profesaional Tools and Equipment, PLUS 4 H.P. Engine:
ALL YOURS TO KEEP. .. All af No Extra Cost.
NO EXPERIENCE NECESSARY!
You don't need 10 be & “bom mechant:’ or hawve amy price
apenance. You can master this profitabls Urade right at home
In your Sparetime. Lessons are Tully fustrated . 50 clear you

can'l go wiong, and with out famous ‘lean-by-doing’ method T
you QEl practical hands-on experience We also show :
how 10 pal Dusiness, whiat to change. where to get supplies ® Over 3000 ltems

wholesale. all the inside wicks of 1he trade you nesd o ® Hard-1g-Find

A5EUNE SUCCESS fght Irom the start Products

Send for FREE Facts— Do it TODAY!
NO Obligation—-NO Salesman Calls!
You risk pethang by acecepting this offer i dee o
easily vou con bear the sk il von peed 1o Qe reass
PEAFE QR SUPTET T dr JIrL'.'r-J'rFrrF.'.l II||J SN rnf opeaagr mwen
Just fill in and mail coupon below (or vend povicard
with mame and address) o receive full informarion
by return il

® Many Exclusives §

# Selachon Includes:
Hardwoods, Wood
Parts, Craftplans,
Specialty Hardware,
Finishing Supplies.
Kitchen Accessones,

[ Drawer Slides and

RUSH COUPON TODAY FREE much mare.

FoleySelsew instiute DOOKLET! | 1 1@ 24 10 48 Hour Shlpmem

L ooyl * Satisfaction Guaranteed

T e || e
£301 Equitable FRETI: FOLEN [ Send Now! $1.00 (3rd class) i

| rr.mu-cny Mo, 64 T . BELSALW | : %2.00 (15t class) :

I 1 YES, please send me the FREE boaoklet that gives i : :

b 1w getalls about starting my own Dusiness in Smail 1 i a i

§ Engine Regair | understand there is No Otbgation and I | 8 Mgme i

1 thal Mo Salesman will call o) me 1! i

1 - —

1 NAME 1|0 Address i

1 1|} '
AOOA

i B[ Cy State Zip »

Roiry |t I

- ! 21801 Industrial Bivd., Dept 1413 |
STATE i i Rogers, MN 55374 :
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Dear Friead,
| made ane million doilars in 9 months. You may
dnhrm'! i John Wi N I 1 n
¥ mame is Vright, N 100 long ago | was Nx
broke. | was $31,000 in Etb:. The bank repossesed my
car becawse [ couldn'i keep up with the payments. And
one the landlord gave me an eviction notice because
I hadn't paid the rent for three months. So we had o
move oul. M*r family and | stayed ar my cousin’s place
for the rest of thit month before 1 could manage 1o get
amother apariment. That was very embarrassing.

Things have changed now. | own four homes in
Southern California. The one I'm living in now in
Beverly Hills is worth more than one million dollars. 1
own several cars, among them a brand new Mercedes
and a brand new Cadilisc. Right now, [ have a
million dollar line of credit with (he banks and have cer-
tificates of deposit at S100.000 éach in my bank W
Beverly Hills.

Best of all, | have time 1o have fun. To be me. To do
what ! want. | work about 4 hours a day, the ress of the
day, I;lu l_Ili_inp 1ha]!.pll.‘i_:l¢ rrE.hSu?: l;liuils lljx: SWImIm-
ing and sailing — shopping. Other days, | play racguet-
hlﬁl oF Lenis. Sarru:?fums. frankly, 1 just lie ou under
the sun with & book. § love to take long vacations.
1 just got back [rom a two week vacation from — Maui,

Bwali.

I'm not really 1r;;r|ﬁ 1o impress you with my wealih,
All 1'm trying o ere is 10 prove 1o vou than if il
wasn't because of thal money secret | was hecky eno

1o find that day, 1 still would have been poar or may
even bankrupt. I was only through lhi;a.m::inghrnncun:}'
secrel that | could pull mysell outl of debt and become
wealthy. Who knows what would have happened 1o my
Family and me.

Knowing about this secret changed my life complete-
ly. It brought me wealth, happiness. and oo
important of all — ce of mind, This secrer will
thlnwur life, tood It will give you everything you
need will solve all your money problems, OF course
you don't have 10 take my word forit. You can oy it for
yoursell. To see that you try this secret, 'm willing 1o

ive you S20.00 in cash. (I"m giving my address al the
E:unm of this page.h | figure, if | spend 320000, | EFI
your attention. And you will prove it 1o yoursell this
amazng meney secret will work for you, 1oo!

Why, you may ask. am | willing to share this secret
with vou? To make reoney? Hardiy. First, [ alread
have all the money and o Il ever need
Second, my secret does nal invalve any sorl of competi-
tian whatsoever. Third, nothing is more satislying o me
than sharing my secret only with those who reakize a
godden opportenity and gel on it quickly. )

This secrel s incredibly simple. Anyone can use i,
You can get started with practically no money at all and
the risk is almost zero. You don't need special training
ar even a high school education. It doesn't matter how
young or obd you are and it will work for you an home or
even while you are on vacation,

Let me tell you more abouwt this Tascinating money
making secrer: 3

With this secret the momney can roll in fast. In some
cases you may be able 1o cash in lerally overnight, 1F
you can follow simple instructions can get started in
a singhe aflernoon and it 5 possible 1o have spendable
money in your hands the very next marning. In fact, this
just might be the fastest fegal way 1o make money that

5 ever been invented!

This is & very safe way to get extra cash. 1 is practical-
ly risk free. It is not a us gamble. Everythi

ou do has already been tested and you can get sta
or less money than most people spend for 8 night on
the town,

Omne of the nicest things about this whole idea is that
vou can do it ai home in your spare time. You don't
need equipment or an office. It doesn’t matter where
you live either. You can use this secret 1o make mugu:L':F
you live in a big ciy or on a farm or anywhere in be-
tween. A husband and wife team from Mew York used
my secret, worked at home in their spare time, and
made $45,000 in ane vear.

This secret is gl.fnqr'le. It would be hard 10 make 2
mistake if you irted. You don't need a collegs degree o
even a high school education. All vou need & a hirtle
common sense and the ability 1o follow simple, casy,
step-by-slep insructions. 1 lly know a man from
Mew -T}ﬂand who used this secret and made 32 million
in just ¥ pears,

ol can use this secret to make money no matter how
old or how wyoung you mav be. There is no physical
labor mvolved and everything is so easy it can be done

YOU CAN MAKE UP TO

One Million Dollars
in 9 Months

Here's what newspapers and magazines
are saying about this incredible secret:

The 'A'uil:puu Timies: ) i
The Royal Road ro Rickes is paved with golden tips,
National Examiner: ) S
John Wright has an excellemt gubde for achieving
wealth in your spare lime.

Income nities:
The Royal Rood to Riches is an invaluable guide for
Tinding success in your own back yard.

Mews Tribune:
Wright's material is a MUST for anyone who con-
emplates making i1 as an  independent
EflTepICneur.

1

John Wright believes in success, pure and simple.

M Making Opporiunkties: :
John Wnght has a rare gift for h:LEim‘g
no tu||trimc: make lots of maney.
people wealthy.

California Political Week:
++ . The politics of high lnance made casy.

The Tolucamn:

Youll love . . . The Roval Road ro Riches. 1t's Tilled
with valuable information . . . only wish I'd known
about 1t years ago!

Hollywood Chizen News:

He dioes more than give general ideas. He gives peo-
ple a detailed & o E’ plan 1o make big money.

The Desert Sun:
Wright"s Ropel Road to Rickes lives up o its title in
olfering an uncomphicated parh 1o financial success.

e with
many

whether you're a ieenager or 90 vears old. | know oae
woman who is over 63 and is making all the morey she
aeeds with this secrer.

When you use this secrel 10 make money you never
have 1o tFy 10 convince anybody of anf!_hing. This has
nothing 1o do with door-to-door selling, 1elephone
solicitation, read estate or anything ¢lse thin mvolves per-
sangl contact,

Everything about this idea is perfectly legal and
honest. ¥ou will be proud of what you are doing and
vl will be providing a very valuakle service,

It will only take you two hours (o learn how 1o use
this secrer. After that everything is almost automatic.
After you get started you can pmbahl{du cverything
that is necessary in (hree hours per week.

PROOF

I know you are sk::&liﬁl. That simpI!y shows your
pood business semse, Well, here is proof from people
who hawe put this amazing secret into use and have got-
ten all the rrrnnrdy they ever desired. Their initials have
been used in order to protect their privacy, bul | have
full inTformation and the aciual proof of their success in
my hiles.

*More Money Than [ Ever Dreamed”

&K 1 can say = vour plan is prear! In just B wecks, |
1ook in over $100,000. More money than | ever dreamed
of making. At this rate, | honestly believe. | can make
over & millon doflars per year. A, F.. Providence, R

“59.800 In 24 Hours!"

:.::dl didm’t bdiﬁh; it when you “Eu.;fh: xclict could
produce money the nexr morming. , was | wrong,
and you were right! | purch.m;?wur Royal Road to
Riches, On the basis of your advice, 39,800 poured in, in
less than 24 hours! John, your secret i incredible!™

1, K., Laguna Hills, CA
‘Made $15,000 In 2 Months Ag 22" .

1 was able 1o earn over 515,000 with your plan — in
just the past two months. As a 22 vear old girl, | never
thought that I'd ever be able to make as much money,
a5 Tas as 've been able to do. | really do wish 1o thank
you, with afl of my heari."

Ma. E. L.. Los Angebes, CA
“Made $126.000 In 3 Months’ _

“For years, | up all the plans that promised (o
make me rich. Frobably | am lucky 1 ded = but 1 am
even more lucky that [ took the time to send for your

maierial. It changed my whole life. Thanks 1o you, |
made 5126000 in 3 months,™ i
5. W, Plainfickd, [N

‘Made 203,000 In B Moniths® :
| never believed those sucoess staries. . . never believ-
ed | would be one of them. u;igsynur technigues, in
just # months, | made over 00, . over
hu.um mare in the last 22 days! Not just well prepared,
but simple, easy, fas.}h. .John, thank ¥ou for your
B Rang s Riciag! C. M., Los Angeles, CA

‘S500,000 In Six Months"

“1"m amared at my success! By using your secret |
made S500,000 in six months, That's more than twenty
times what 1've made in any single year before! I've
mever made so much money in such short time with
minimum effort. My whole life | was waiting for this
amaring miracle®! Thank you, lohn Wrigh[."

K. 5., Mclean, VA
As you can tell by now | have come across somﬂlyitig
preity good. 1 believe [ have discoversd the sweetest hittle
money-maki secret you could ever imagine.
Remember — | guaraniee it.

Most of the time, it takes big money 1o make money.
This is an exception. With this secret vou can start in
your spare time with almest nothing. But of course, you
don’t have 1o sarl small or stay small. You can go as
fasi and as far as wish. The sire of vour profing is
tally up to you. | can’ guasaniee how much you will
emake with this secret but | can tell you this — so far this
amaring money producing secret makes the profits from
most odher weds look ke peanuis!

Mow ar last, 1've compleicly explained this
remarkabie wecret in a special money making plan. 1 call
it *The Royal Road 1o Riches"'. Some call it a miracle.
You'll probably cafl it **The Secret of Riches”. You will
learn everything you need to know step-by-siep. So you
togr cam parl Lhis amazing money making secret to work
for you and make all the money you need.

To prove this secret will solve all your money pro-
blems, don't send me any m , instend postdale your
check for a month and a half from today. | guaraniee
nol (0 deposit i for 45 davs. | won't cash vour check fior
45 days before [ know for sure that you are completely
satished with my material.

£20.00 FREE!

There s mo way you can lose. You either solve all
your money problems with this secret (in just 30 days) or
you get your money back plus S20.00 i cosh FREE!

D vou reakize what this means? You can put my sim-
glc secret into use. Be able 1o solve all your money pro-
lems. And if for any reason whatsoever you are ngd
100% savisfied afier wsang the weret for 30 days, you
may returt my material. And then [ will not only return
your original UNCASHED CHECK, but [ will ako
send you an exira 320000 cashiers check just Tor giving
the secret an honest iry according 1o the simple instruc-
tions.

I GUARANTEE IT! With unconditional
tee. there is absolutely NO RISK ON YOUR PART,
Tor order, simply wrile your name and address on a

piece of paper. Enclote your posidated check or money
order for $12.95 and send it to:

JOHN WRIGHT
3340 Oce

Ocaan Park Blvd.
Suite 3065
Santa Menica, CA 80405

But the supply of my maerial is limited. S0 send in
your order now while the supply kasis,

IF wou wish 1o charge it to your Visa or MasterCard —
be sure to include your account number and expiration
dare. That's ail there is to it. I'll send you my maierial
right away by return mail, along with our wrconditional
guarantec.

SWORN STATEMENT:

‘s Mr. John Wright's accountant, | certify that
his assets exceed one million dollars."”

Murk Davis

© 1588 JOHN WRGHT



Is your mower

CABLE TV
DESCRAMBLERS

SCIENTIFIC $185.00
ATLANTA.. §140.00 m.u.._.._ $99.00
JERROLD™, §110.00 HAMLUIN..  $102.00
JOSUCO Call for
searter will stan
amy 4 cycle LS. bullt v o Practice wheal B rim safety,
e g catalog and we'll give you this solid
YOUR MONEY today! bronze belt buckle.
One size fits ALL! BACK! Technical assi : I
911,95 GARes waten Tan orres catuog can . (402) 554-0417 : ﬁm:-m Te?ﬁsﬁécﬂiﬁ"‘ﬁa Ak
Pha $2.50 P‘um Em lsu Or ine whnee 1 )
Ordorscall o ie 1 624-1 ing kit provided jointly by The
Jﬂ'suco ﬂ M.O ELECTRONICS e Goodyear Tire & Rubber Com-
402 EAST MARY ST. 115 NEW YORK MALL STE.#133M10 | o0 pany and Motor Wheel! Corpora-
VALDOSTA, GA 31801 OMAHA, NE. 68114 c.OD. tion. Post the charts in your

narage. Train your senvice people
— = in proper procedures. And we'll

M | P 7 send you a free Think Safety belt

: OFTLeoLy Gardeners! buckle.

M J % ol u'l'ﬂ:"u'rﬁe Wheel/Rim Safety Dept.,
Say GOOdbye I'ul 14%§£jsgig?gmn, Lansing.
to Expensive P ——

- - - p* . =

Water Bills =i Bew S

--with Your Own s :
Fasy-to-Install st pee
®
Water Well System GOOD }-g'i, EAR

—heg and
' MOTOREWHNEEL

BREAK AWAY

Don't use expensive city water
on your garden and lawn! Use
low-cost well water -- pumped
from a well you drill yourself with

the amazing Hydra-Drill.

Yours FREE:
% "How To..." bookle

Let me send you a FREE 24-pg.
booklet on "How To Drill Your Own W23 v mfﬂm _
Well", and a recording of some * Complete info & prices
homeowners like yoursell who have FOR FREE INFORMATION PACKAGE -
drilled their own wells! Say you might ca“ Tﬂ"'FrE y FT
need some help? There is 1 800 333 7e762 1 9 “;I u'i:. T!,“I:'I‘

. - o - T Npe” la Year
Expert Help Available (Ask for Operator 7182) and Plate Glass Repair!
SI.IPPGS‘I‘.‘!}' imiin e vard didlii Or Clip Coupon and Mail Today! "
L T 1L Y O YR CEBAAOE et e b K KL KT | * Big profits — good times or bad!
your well, and you need some advice — I l‘l FACTORY DIRECT -= » Huge demand and growing!
call the special toll-free number and talk 92 An d * Pari-time or full-time.
to one of our drilling consultants. He will ll a Opelika, ﬁraa&gga . I[in';ﬂ apportunity lor i|1‘t|m| or women!
: ighars ; YES! | may want to drill an * [nsurance companies, fleel owners
help you with handy on-the-spottips. || g 5, the pRER Honmnuunzmﬁ pay top dollar regularly!
i ; l inchuding the boaklet, record and prices * (uick-learn. professional training

Then you're ready to install the pump. o [ Also, send information and prices on your * Free, on-going support/low-cost start-up.
Just watch the FREE video tape on I Wil pumps and tanks. No obiigation! I * Secure your fumlﬂ 5 future!
"How to Install Your Well Pump® that l l Ereak away to a professional,
comes with EVETY pump. It's that =8y, I ] ' raspected business and BIG INCOME!

| I Call 1-800-321-2597 for a

Be Water Independent with your own l o i valuahle, free report! Or write:
water well system you install yourself! . TasMWekd Svstems, ine
Request your FREE INFORMATION | ’ i ﬁ; ( :!“'“ pr":n e i
EACEARD T/ Ly pp—y |
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g b, Bl FREE CATALOG
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Dapt.
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clockmaking
catal

Discount
Prices On:

= Quartz & Mechanical Clock Movements
* Dials * Hardware = Woodworking Tools
* Kits * Music Movements & Boxes

* and Loads of other Clockmaking, Craft
and Finishing Supplies!

| f f f 1 1 B R 0 0 F |
Send NOW for your FREE
1 Klockit Catalog.

Send to: KLOCKIT, Dept. PM109
B PO Box 542, Lake Geneva, W1 53147

B Mame

Address —
|
IGJI:.- ___ State Zp

IKLOGEIIL,

1-800-KLOCKIT

WOOD HEAT

I e

IW
l:IH.I.I'ID IIM'IH MMN 55744

HEAT ‘I'MIII lmﬂ HOME

Call 1-218-328-E788 or Write
sis vour ouwn JHE] ICOPTER
SEMPLE, LOW - COST ASEEMBLY ®Caniss one parson-plus
S Tip-jod Powersd @Mo Licenss s eded
PLANG —fudly fller. BRI B5=
ot Helicopter
Experimenter’s

ELI{fAFT B11.w
w SPECIAL! W
P.OL Box 50 + i
uD 119 Botn MLHH!.I':?.H.

Lol cord oedis lbse: ) -380 -BE3.

B 8. Femis sadp,
ST TR

Beat the Racker!!!

MEN! at
The Liberator
bl aesmagare A basl bmmg kg

e

4 I,E ¢ rikie ames rr e rom— l.l-n—ur-
! j et mighbs e

Eﬁ e guitens. mave’ — B0y Chawple K1

Iden'y Righty Arvarianisn
Romar . Foreo Lake, MN 35025

% Sapport L wha s pgari rou!
\DIVORCE

BASEMENT T

FLUSHES UP 7o Sewer or
No Digging Up Floors

Install It Yoursell - Anywhere
Writs McPherson, Inc., Dagt. 16
Box 15133 Tampa, Fiorida
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Be Your
Own Boss

with your own
small engine
repair
-' business

Whether
you're looking for

independence, exira income in your sparc
time, or a productive reticement career, . .
look inte NR1's at-home training in Small
Enginc Repair, It's 3 great way 1o siart yvour
o full- or part-time business. And there's
plenty of room for trained people.

5 hp engine and 2 kW alternator,

yours to train with and keep

For real-world, hands-on trai NRI's

Master Course includes a guality Tecumseh

5 hp engine plus 2 Pincor 2 kW aliernator,

both yours to keep for training and for use

later as a reliable backup power generating

SYSLET.

You leam to roubleshoot, do uneups,
even tear down engines for valve and ring
jobs. Plus vou leam the right way (o use
professional ols like the complete wrench
sct, inductive mchomerer, (gnition system
tester, and other quality equipment incladed
with your NRI course.

Exclusive!
Optional factory training

MRI Master Course graduates qualify for an
intensive week of hands-on instruction at the
Tecumseh Factory Service School. Here you'll
work with master technicians, gerting the
kind of first-hand cxperience that will mark
viou as 3 true small engine professional. This
optional training extra is one more way NRI

preparcs you for sucoess in a small engine
business of your own.

Come build
with us.

Our biggest catalog yet!

Order your copy loday. You'll lind among
the new selections detailed plans for a
gazebo, PVC furniture. boals and muoch
mora. Expanded listings ol books and wid-
eos. too, and other great gitts Only 5195

Send today for FREE catalog
NFDF .00

Metraw-Hill Contnusng Education Crnier

A1 Connocriom Avenue, NW - L] T somarsec
Waskringron, (. 2008 '1’ Ew;ﬂ;p
[J YES! Send me vour free casalog L

encriting MR hands—sn training n Small Engine Repaie

SNAme Apr

Address

Ciry/Saaee T Flp
Acrrmblind bemher, Saonal e Seudy Councll

TeR- 10w
— — — — — — — — —.J

TO ORDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101,

Popular Machamcs 8 8 publicapon of Hears
Magarires. a Divson of the Hearst Corporation
£ 1987 The Haarst Corporation . All rights resened

Bookcase Wall— Turm your wall info a graat
display area lor books and other items Cur
bookcase goes from fioor o cailing with out-
of-sight storage space on Ihe bottom. With
these plans. the five cabmels can be ad

jusied to any width o M wall

(PA-1008—%§5 95)

-

__‘-" =
Pegasus—Imagine finating 10 inches off the
ground and gliding through the air That's what
you'll do when you fiy our 7-it. diameter howver-
crafi. Ii's made of plywood and runsona ds hp
engine that goes for nearly 3 hours on a gallon
of gas, Plans include detailed drawings and a
32-page mstruction booklel. (PA1800—5225)

your

L
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Build Your Own Classic Roadster

The 1989 Marlene
"36 Mercedes 500K reproduction

A Positive Obsession. automobile, a Classic Hoadster can offer
Have you ever become involved in a project that you "more fun for the money” than any
was 50 enjoyable, so exciting, that time seemed to  other recreational value in America.

fly by . . . hours seeming like minutes? A project “Whether you're looking for a factory built,
that was so consuming you found yourself think- turn-key roadster or want fo build your own
ing about it all day long, anticipating your next from a first-class kit Classic Boadsters is
chance to become lost in the fun, fascination and  the way fo go.” '

challenge all over again? — The Editors, Kit Car World
At Classic Roadsters, Ltd., we specialize in fun Contact us today.

projects. Building one of our roadsters is very ex- It is not by chance that we are one of the
citing — we like to call it the ultimate positive oldest, largest and most respected names
obsession. In fact, our customers often say they are inthn‘indu.ntry Call va today and decids
sorry when the building phase is over, because '

they so enjoyed the experience. for m:’lmdliut N Wi
\ . . there is nothing like building your own car. . nlied
Would I do it again? You bet!” For Videotape or FREE Brochure
— W.D. Jones. Oklahoma City, OK information call:
Ext.

Buildability 1-800-444-4446 :+:;
Let's face it, no kit car builds itself — and For International Export Call (701) 2%3-8856
it shouldn't. Our roadsters are engineered e s o s e, s s v
for easy assembly and years of durability. . . ¥
Thousands of people have buill and are .a:"lll YEﬁ mm':“iﬂhm;ihum: I
now driving their own Classic Roadster, §° " Easy-To-Assemble Kit |
you can too. | Custom Built Roadster |
"I would like to compliment you on the excel- | AL _;iﬂ;ncalm Brochurs, parts & options infe, |
lent craftsmanship of the fiberglass materials, com- | g | 1@ 00) 16 0. me eratoc, |
ponents and especially the instructions, They wers | , compenent & pricing lals |
easy fo follow and done in such detail that I was | L msm; wmt“"hwmhg‘m:ﬁ““ I
able to complete the kit with little difficulty.” | b by M’m;mﬂ I

— ], Bischoff, Minnetonka, MN | Name I
Recreational Value T i I
Regardless of whether you respond to our olfer or A |
not, you will spend time and money on some form ,: Bkt Zip :

¥ Exp S ¢

ject that will entertain and educate you and your
family, and at the same time, provide you with a
beautifully finished, stylish automobile? As a _
satisfying hands-on project, and as a performance S e

e
|
of recreation in the future. Why not invest ina pro- |
|
|




M O R E T H A N

Find out why
FOREDOM

Power Tools Give
You Professional
Quality & Results

Do more jobs faster with
Foredom's varsatile flexible shah
machings. Choice of

powerful motors,

speed confrals,

20+ handpieces, By |
and 1,000 accessories "'f’: i e
for cutting, grinding,

polishing, deburring and more.

Surmund Sound Pmssar bv EEE fﬂ%ﬂ DEALEHOH SEND FOR YOUR FREE
Heathkift FOREDOM'
Surround yourself with a vast assortment of kit or ready-to-use electronic products Route 5, Bethel, OT DABOT, Dept PM [200)792.0622

from the FREE Heathkit Catalog. The Heathkit Catalog contains innovative home
theater components, amateur radio and weather equipment, laptop computers, self-
study electronics courses and challenging starter kits for the first-time builder. Order

|
| your FREE Heathkit Catalog NOW! . PAY FOR YOUR HOBBY!
1'3“]‘44"" EATH Send to: Heath Company, Depl. 017-824 Osbenrd mz:;:, 'f':miﬁmli =
(1-800-444-3284) Benton Harbor, Michigan 49022 culside, complex Inside

Ignores junk like nails and

fiams puiltabs. ilndlminsfﬁ:us 1 anrgjmsug!ﬁ,

Address vabiahles for fun ‘White's Eisctronics, Degt, PM-4, |
and prodit! Sweal Home, DR 97386 |

oy State Zip )

A subsidiary of Zenith Electronics Corporation

[ FACTORY DIRECT CLOCKS
AND FURNITURE

Do-lt-Yourself
Kits or Assembled F PVC
and Finished Urn_lture Pla_ns

® Granalather Clocks,
Mantel pnd Wall Clocks
® Cahinets, Chests, Tables,
Chairs, Desks__and mone!
® Solid 3/47 Black Walnut,
Cherry, or Dak

& Hairloom Cuality

BRAND NEW! FAMOUS MAKE!

ALL FABRIC & 5olid Brass West German
S0FA BEDS Movements and Dials
Manufaciin's ® Monay Back Guarantes
Suggestod Retail
§ 449.95

| Lowoanos Prcs JiE
$ LLE. made by Mationally Known
Seal Mamufacturing Company!

Msats o axc l:r“'..ﬁu-" T. &
ALL FARFy; ~ Federal miely
RECUNING  FULL FLEX
CAPTAIN'GS CHAIRS | e ymiouis

PVC Furniture Plans
$1 995 plus shipping

Twelve great plans with complete
instructions for one low price:

Manufacture's a -
peetod Roial  CATTANEC : o . Eatlu table/chairs « easy chair
e Pl oy eyl it CoLoR ammock = sofa
5 *“ N,
239 95 Wy OO FBE W 15w oni CATALDD » sling chair = chaise lounge
ALL FABRIC l1.'.'1 ching E:ll. Fh’l PFI{( )li . ﬁmﬂﬂ‘rﬂ L Fﬂtlﬂ g“ﬂﬂ‘l"
s i o ke CLOCK COMPANY With Ilghtwalght durable and easy-to-
FITS ALL Vans & most Trucks WG i Mt o o A i ik use PVC, your furniture will look as
ETE’i“E; FEE'E’:;;:?' = Fairhops, Alabama 36532 & Phone 1-205-528-2318 though a master craftsman created it.
armples! an erarwaamc Fics To order, send $21.45 (includes $1.50 for
1 %ﬁjﬁng:’n]n?ﬂﬂﬁz4@3 I i W W wif Moy Finiskes? Chogh FiniaPea® Fyeriyrg Ehlpplng al'ld hﬂl“ldhl"lgj tu FDFILI'EF
A B L Mechanics, Bax 1014, Radio City Station,
== D E 'ﬁ | Siroel Nawk:?rk NY 10101. Please allow 3-4
City weeks for delivery.
BRA I}D & HALL ASSD:CI!A TES State 7 Popultar Machanics is a publication ol Haarst Magaringes, a
BOX 10643 ARLINGTON, VA 222109832 [ s A Division of The Hearst Corparation, © 187 The Haarst
Warehouse Liguwidailors e —— Comporation. AN rights reserved
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CLASSIFIED

DVERTIS

FNVIENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager

Harte: $7.95 per word payable in advance each insertion. Minimum insertion ten words,

Bold face capitalized words—3$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—$50.040.

The next available issue to place an advertisement in America’'s No. 1 Classified Section is DECEMBER. The closing is OCTOBER 5th.
Send remittance payable and order to Fopular Mechanics, Classified Department, 224 West 5Tth Street, New York, New York 10018,
Flease indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and strest addresses.

Adwvertizers using P.0. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request
if your ad does not state clearly what is baing offered.

NOTICE! WE WILL HAVE A SPECIAL “"CHRISTMAS GIFT SHOPPING™ HEADING IN DECEMBER.

AD CLOSING DATE FOR DECEMBER IS 10/5.

$10. Kraft, Box 11791, 5. Paul, MN 55111

EARM EXTRA CASH as & Pan-tima News
Bookiet $8.75. Craly Publications, 775 5.E. Hwy. 138, Suite
166, Jonesioro, GA. 30236

UNDERSTAND YOUR LEGAL RIGHTE! 350 page LEGAL
GUNDE gives hunsdneds of

RESTS, TRIALS, LEASING,
BHSTAKES! $16 05 plus $3.80 shipping. Satistaction guaran-
tesd. Greenbriar, Dept. PM Rt 4 Box 189, Awa, Mo. 85808
Missouriang add T5¢ sabes (ax.

“AUDUBON'S Birds of Amarica’-500 Beauliful lllusira-
tions! $20. Mall Store, Box 2523, Sants Barhara, Galiformia
#3120, Satisfaction Guaranteed!| 1!

CATALOGS

BUY KMIVEE, CUTLERY ITEMS at Wholesale. Save up to
B0%. Huga Salaction. Satisfaction Guarantesd, Fast Servion
FREE Catalog. Smoky Mountain Knife Works, P.O. Box
434750, Seviarvitle, TH 37864

BOOMERANGS .... INCREDIBLE Ratuma. High-Tech
Designs. World's Bast. FREE Catalog BOOMERANGMAN,
1806-1 M 3rd, Monroa, LA 712014222

FLAGE! FLAGS! FLAGS & FLAGPOLES! Free Catalog!
LIBEATY FLAG, P.0. Bax 424FM. Aeedsburg, Wi 53956 1-
BO0-2T4-T0M.

PERSONALIZED GIFTS CATALOG - §1.00. Treasure Bay -
Catalog, 1690 69th Avenue Sauth, 5t. Petersburg, FL 33712

“SHARPENERS REPORT" Monthly Mewsletier. Valuahls
Tips—Sources—BuypSell Used Equipment. Free Brochure.
Shog Company, Depl, PMI0, P.O, 22558, Minneapolis, MN
Shd

BODKLET, “Working Your Way Through College,” de-
scribes mandy-making campus jobs, Excellent gift. $9.50
Lee Dickinson, P.O Bax 385, Hamplon, Virgink 23689,

FROM TRASH TO CASH. How to find, collect, recycle and
sall discarded articles for fun & profit $4.50. Wilner, 1057
Eaat 76 Sireal, Brookiyn, New York, 11210

MAXIMZE your earning powear Financial Advice or Mid-
dia Class Amarica Frea details, S&) Sales, P.O. Box 238P,
Crozet, VA 22832

HOW TO MAKE FIGHT DECISIONS for woalth, success,
ohd-ags, securly, love Bnd happiness. Jusl published.
GUARANTEED] 5400 White Robin Houss, Box TETSGES,
Raswall, GA 300TE.

GUARANTEED| Big § working at homal Details: JWE
Publications, 7115 Beulah 5t Alsxandria, VA 22310

KIDS & COCAINE Informative No Monsense Report. Guar-
antead. $10.00. 0. Horn, 256 North A, Tulare, CA S3274

“THE DEVINE PLAN OF THE AGES™ an aid 1o Bible Study.
Fres! Write: Tucson Bibls Students, PO, Boot 38811, Tucson,
AL B5T40

ARE YOU Wasiting Fred Tima? | 'Was! But Now | MAKE
EASY MOMEY sirmply Writing short articles. Learn WHAT o
Writa, WHERE 1o sall. Booklet includes Directony, FULLY
GUARANTEEDI Only $375 MNothing to Lose! YOUR
CHOICE, 48 Shrewsbury Ave_ Oceanport, M OTT57

STOP GETTING CHEATED!
HOTTEST SECRETS of car businass finatly ravealed. SAVE
THOUSANDS on hesing and buying. EXPLOSIVE repart -
fulty GUARANTEED! FREE SHIPPING $3.55 To: HARVEY
ENTERPRISES, 5005 Leeshire Way, Tucker, GA 50084,

REPORAT, "LUIVE LONGER" - $5.00 - CISCO, Drawer G
Pembroks, G 31321

LEADED FUEL is on the way out leaving millons of boats,
trucks and cars high and dry, Here's the latest on oclane
boogiers, siellite valve shals supplemenial lubes, waber
Inpaction, alcohal Tuals. 128 page bock, pholos and product
directory: $3.85 Middia Coast Books, Box 2522, lowa City, LA

Sarad

SINGLE FATHER'S COOKBOD. Enjoy the rocipes and
story of how it happaned. $5.00. Wrileworks, 2672 Aguila,
Lewitiowns, PR 00648

AMATING OFFER!
HOW to start and operate your own profitable business at
homa, Free detailts: Orchard Publishing Comgpany, P.O. Box
&, Cos Gob, GT 05807, Write boday!

AUTHORS! Freslance suthors wanted for how-io book
publigher in home improvemant fisld for do-it-yoursalfers.
Hands-on exparience, in-depth knowkedgs of latest designs,
lechnigues, matsrials in remodeling, repairing the home.
Develop new tHkes, update existing onas. Assignments on
project bask. Send letierresume stating areas of exparfise
to: Creative Homeownaer Press, 24 Park Way, Upper Saddie
River, MJ 07458, Atin: E. Zitnak

HOW TO PROMOTE YOUR BUSINESS WITHOUT PAID
ADVERTISING. Fres Brochure. Salf Halp Publications, Box
BaA, Flushing, NY 11361

WHITTUNGWODDCARVING: birds, decoys, animals, car-
lcaturas. Catalog $1.00 (refundable). Siverlake PM310, 2051
Narth Delcaliy Drive #304, Doraville, GA 30340

VIDEQ Catalog. Specialintersst, How-To, Mowies. Great
Gift themsl $3.00. Rosalie Mitchell, 3000-12 South Semocran
Bive., Orlando, FL 32622,

provemant. self-ampdoyment, £
$3.00 (Refundabla). MAPA, P.OB. 8223, Omaha, Nebwaska
GA106-0229

UMNIQUE BOOKS - AMATING RECORDED MESSAGE RE-
VEALS DETAILS! (3085) 553-0125. CATALOG $2.00. DAL
BOOK COMPANY - B304 MILLS DRIVE SINTE 1184, MIAMI,
FLORIDA 33163

NEW 3-D CAMERA. Graat 3-0 Color Photoal Unigue Giftl
Ewtendable Warmanty. Full Line Of Accessorias. Free inbor-
mation. 212-364-4714

FREE catalog containing ower 400 books. Fyan Helly,
14804 Spring Moadows Drive, Damesiown, Maryland 20874

POPULAR MECHANICS HOME HOW-TO This book is for
YOU ¥ you mre congidering tackling any of those do-it-
yourmalf projects: hanging wallpapss, mounting new ligh!-
Ing, fing fioorboards or evan major remodeling. Owver 3,000
[ustrations and photographs, 512 pages and only $29.95.
Owrchar #B-1815. You won'l be sorry. Popular Mechanics, Box
1014, Radio City Sta., Mew York, NY 10101

FREE! The Bast Phote Equipment Calalog dascribes and
iustrales thousands of axciling brand neme and unigua
products for the pholo hobbyist. Aleo available is the Free
Vidao Gatalog filled with the labest accessories and supplies
for the wideo anthusiest. Ordar ona or both. Write: Porier's
Camera Siore, Box 628, Dapt. PM, Cedar Falls, 14 50613 or
call: 1-800-553-2001.

FREE Catalog. Over 2000 gift, housewars, shctronics
iterms a1 super prices. Denex Corporation, Box 582974,
Miami, FL. 33158

WORLDWIDE EMNGLISH NEWSPAPERSMAGAZINES.
Sampler. VE2 40 FREE BROCHURE. Mullinawspapars, Box
DEBO, Dana Point, Caliamia 92620,

8,000,000 peopés rend Popuiar Mechanics Magazine svery
maonth, By placing your ad her, for §7.65 a word, tip-code
frea, you can get them 1o subscribe o your magazine! Send
your ad plus check or money andar to: Popular Mechanics
Classifiad, 224 W. 5Tth 51, New York, NY 10019

POPULAR MECHANICS FILE BOXES — These red-lac-
quared oTQanizers keep magazines + bookshelves orderly.
Holds & yaar's magazines. FREE self-adhesive labals (yre .
1675 - 1990 PC-1744) with every order. 1 box $2.95 — 3 or
more §250 sa. Popular Machanics, (PC-1744) Box 1014,
Radio City Sta., New York, NY 10101

POPULAR MECHANICS “PLANS AND IDEAS™ CATALODG
—Hundreds of kieas on workshop projects, plans for shop
toots, storage houses, boats, fumiture, toys — just about
everything! Send §2.00 to: POPULAR MECHAMICSE, P.O.
BOX 1014, RADIO CITY STA., NEW YORK, N.Y. 10101,

FREE fabulous famity gift catalog. Essy shopping. Don't
gat wom out this Christmas! Let postrman do the walking.
Gittsenchers, S0GE0 Flamingo, N, Ft. Myers, FL 2390

FREE catalog. Distinctive gifts, Excellent prices. TCOK
Movelties, 4504 Hana Road, Edeson, MJ (8817

[Continued on next pags)
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CHRISTMAS GIFT SHOPPING
m
FREE DETAILS! Unique gift. Baautifully illustirated write-

your-own cookbook. Browses 'n’ Buy, Box 504-P84, Bohamia,
Marws York 117160504

ADULT table games, free catalog. Strategy and Fun. Write:
Ewro Games, 3A Rodney Street, Long Island, NY 11776

EXCLUSIVE BIRTH ANNOUNCEMENT PLAGUE. Details
(604] TRI-0985. DOMA, Box 273, Chilliwack, BC, Canada
VaPan

BOBEY WHISTLE. Direct from England! Lissd by British
Paolice and Scotland Yard, Loud shriek fior amergencies or
attention gefting! For purss, pockel, neckigca. 3%° long
Just §5.95+ 52,40 PrH. Treasure House, 13212 Gilbart St N1,
M. Edwards, CA 83523

GEFT giving time around the comer Avold bong cashior
lines Send for free distinctive gitt catalog. Pelite Gifts, Tom
Pettit, T8 Earle Ave., Lynbrook, NY 11563

FREE catalog of distinctive gifts reasonably priced, ideal
for all ages. Appavy, Box 153, Hinsdale, llingis B0522

2000 Christmas Gifts, Catslog 34.00 Refundabbe. 2756
Merarmar Dr., St Louks, MO 83129

DONT buy & 35mm camers before seeing the new,
affordabie 3-0 Camers. Uses any 35mem film. Frea sample 3-
D photo, brochure. Wastar Associates, 1718 Weahdew, Sulte
D, Artington, TX 76013

FREE Catniog, Distinctive Gifts by Mail, Wiite: Ssaguils,
16483 Cavendish #101, Housion, TX 77058

DISCOUNT [20fa). 3000 Gifts. Catabog. Fush §2.00. Lynde
Giyfta, 4581 Clairemont Square Suile 3004, San Diego, CA
szir

ewafyone on your Chrisimas list, from

FLYING PAPER CORSAIRI Parts pre-cutipainted W I

colors. $5.00, 2%8000. Paper Airplanss, 433 Nihoa 5t
Kahului, HI 86732
PERSOMALLY Engraved Gits, Sand lor fres catalog.

Jayne's House #112, #7 Myra Ave., Lebanon, NH 0766

SAVE FORTUME! Car insurance SECRETS your agent
never fold! GUARANTEED! FREE details. Eagle, Box 357-
PMID, Fairvew, TH 37062

CARBURETOR ENHANCER. Can double milesge, retain
full power, fits ol carburetors, Satistaction Guarantesd.
Engie Rassarch, 1(804428-T229.

IMSTANT CAR & BOAT GARAGES] 1 Hr. Set-Up. Free
Brochure. Americat inc., Dept D, 723 E Jackson, Spokane,
WA 89207 (509) 484-3223

SAVE MOMEY! On pascline and car expanses. Free
chatails! Elkin, 12 Garnet Lane, Laswrencediie, k) 0BG

SEIED in Governmen! Narcolics Rakds!| Automobiies .
Vana .. Boats ..  Furniiure . . . Thousands other itema. Buy
Dart Cheap - Rsssll tor Big Profits! Fres information: 216
A53-3000, Ext. ABXI2

DAUG RAID SEZURES: Buy Dirt Cheap! Cars, Trucks,
Vans, Boats, Computers. Write: Selzures: Box 4308-AT,
West Covina, CA 81791,

WAMTED: Ferar, Lamborghini. Maserati, Bizzarrink or
Halian Spona Cars, Any Condition, 201-437-8260,

SUPER Miloage Carburelor! Free detalls: Taorming,
14447 Malson, San Jose, CA §5124,

REVOLUTIONARY, proven, hideawiy, sasy hoading sys-
tam bor pickug Irucks; pl.-u#uﬁ Lohmann, A2, 215H4
Dennia Dr., Kingston, TH 37763

GASOLINE Booater—Maka your own. e salf ar sall o
otihers. Save 80% Order Formula. Send £20.00 to: Gasoline
Booster, P.O. Box 17890, Gilbert, Arizona B5Z34

HOW! BURGLAR-PROOF YOUR CAR with amasangly
inenpenahve  ftechnology. Essy  instructiona  §4.85
Professional, 14110 Gresnville, Houston, TX 77015

TEFLON PAINT SEALANT. Profassional protective glase
with Taflon. Long lasting protection. Send §14.05
+ $2.00 58H to: Polish, P.O. Box 83548, San Diego, CA
B2135-3848

INCREDIBLE BARGAINSI BUY Govemmen! Seized/Sur-
plus ... BMW's, Marcedes, Porsche's, Domestica, Trucks,
Boats, Vans, Misc. From $100. AMAZING Recorded message
REVEALS Dwtadls [802) T21-2907 Ext. 2408

KITCARS. Trangform wreck o daxzling roplicar —
Cobra, Countach, Testarossa, Porsche comersions, dozens
mone. Send £2 for Infopak. Kitcar Marketesr, Box 4307-P,
Glendale, CA 012220087

BLALD BIKECARI DetailsPhoto See Any Popular Science
Magaring Classifisds

MOTORCYCLES, MOTORSCOOTERS &
SUPPLES

G0 KARTS, Minibikes, ATV's. Kits, Parts, Enginis, Lowes!
Prices, Largest Selection. 80 Page $3.00,
Fefurdabie Kart World, Depl C. 1488 Mentor Ave.,
Paimesvilla, Ohbo 44077

MOPEDS, moped parts, ali makes and models. Catalog
! . S0 Akgondguin,

HOBEY HELICOFTER. Uitralight simgle saater. Simplified
conafruction - Molofcycle engine.  Brochure  $5.000
POLYNOVA, Dept, PM, Saini-Remi, Ouebec, Cansda JOL
200.

DESIGN-Build Airplanes, Hang Gliders. Simplified publi-
cationg brochurs $1.00. McCoy Alrerat, Suite 243, Box J,
Manhattan Baach, CA 90286

ARBOATS Howercraft Supplies, Completed Models.
Plana, Kits. Propaliers, Engines. Catalog $3.00. Sportecrafl,
Box S40M4, Meakor, D 74855

AMIONG NEW MPROVED. New Dasign Oceanic Tricraft
Alrboat. Information Catalog $2.00. Advanced Engineering,
321 Kanaas Ave., Fort Lauderdale, Fla. 33312

BACKPACK HELICOPTER Booklel $10.00. Robins
Rotors, Box 187, Rapid City, M1 45878

AIRBOATS, Ulralights, Propeliers, Information §1.00.
Askey Propalier, 85154 Old Denton Fid., Keller, Texas TE248.
{B17) 4313180,

WARP DRIVE PROPELLERS — REVOLUTIONARY] Varl-

hvoprop? from Wanp Drbve, Depl. PM, Aouls #2, Box 2224,
Clear Lake, |4 S0428. 515357-8000

SPALE & ASTRONALITS

EYSTEM 48-PLUS Fantastic Mew Oil Additres. Reduces
Friction, increases Compression, Powar, Mileage. Guaran-
teed $19.95 Lane King, P.C. Box 19861, Sacramento, CA
B5819-0861

GOVERNMENT SEIFED Vehiches from $100. Fords, Mar-
codes. Corvettes. Chevys. Surplus. Buyers Guide (1) 805
BA7-6000 Ext. S-20024

I IT true you can buy jeeps for under $200 through the
Eﬁ. Governmant? Get the facts today! Call 1-312-742.1142
L7133

SAVE Thousands on your next new carl Sk by step
Instructions! TS EASY] We'll even sssist you! Satisfaction
Guarsnised. 5695 CAH Aulomobile Consultants, 6213
Gideon St, Bowie, MD 20715

GOVERMMENT SEIZURES! Cars. Vans, Trucks, Boats,
Airplanes. Dirt Cheap! $4.00. . Falcon, Box 408-GA, Long
Beach, Ca 90801,

HASBA emblems, toye, gifie, collectibles. Calalog 22 00
Retundabie. Collector Trends, Box 361, Dayton, Chio 45409

HOVERCRAFT Plans All Sizes. Catalog $1.00. Universal
Hovercralt, Box 281, Cordova, lilinols 61242

TIRE Pressure Controliors-Proasum abwiys visiDle, under
osnired, £7.95 - Doubse O, Bax 8012, Kangas City, MO 84168

ELECTRIC CAR Conversion Manual Novice or Pro, 827 (2}
Index §1. EV-Design, P.O. Bax 111, Yachsts, OR 97408

ALUTO SUPPLES & EQUIPMENT

ALTERMATOR Genarator Febuilding Book., Price:
Hedslund Enginearing. Box 26044, Lea Vegas, NV 88128

NEW POWERFUL FORMULA Systern-48 Plus, Aods Pow-
or By Restoring Compression, kmproves Gas Mileaga,
Smooths Engine, Guarantesd For Lite Of Car? Send Money
Cirder For $19.85+ 53.00 S&H to: HCG, P.O. Box 298, Wichita
Falls, T 76307

5225 DAILY "CHROME PLATING" Auto Parts,
cles, inexpansive, easy. (Fres) information; Chrome Finish,
Box 2285, Waldorl, Maryland 20604

FALL CARLISLE Collector Car Flsa Market and Gorral.
Saptermnber 28 - October 1, Carlisle, PA Fairgrounds, Cver
BO0D apaces fiifed - with cars and parts. The Flaa Markoleors,
1000 Bryn Mawr Road, Carlile, PA 17013 Phone: (T17) 243-
7855

VAPOR Carburetor Triphes MPG, Fres information, HAA
R2 PV, Bowling Green, MO 83334

GOVERMMENT SEZED VEHICLES from $100. Coneites,
Mercedes, Imports now available. For Buyer's Guide call 1-
BO0-333-4100 axt. V-230.
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ENGIMNE OVERHAUL MITS: WHOLESALE CATALOG
$2.00 Engine Sarvice Group, Depl PM, Box 13053, Lansing,
M 48901,

AERO-CAR Amazing Hovercraft buill aasily with ondinary
tools, Lawnmower engine power. Carries one man plug
Hovers, flies forward, backward, Sideways over land'snove
water, Complete construction plans and brochure. §11.95.
Asro-Projects, Box 5118PM, Clinton, New Jersey 08809,

HOVERCRAFT plars, 3 io 1860hp, Information, $4 {refund-
able). Seviec, Bax B46, Monros, WA SB2T2

VW HOVERCRAFT information 55, Plans 525, Neotaric,
1648 Tipparcanos, Terre-Haute, ndiana 47807

BARTLETT Flying Saucar Liltra-Light Hovercraft Featiued
In Documantary Fidm, “Force Beyond.” Poweansd By Ordi-
niary Lawn Mowar Engire. Pians, Supply Sources
and Photo Review $10000. (24 Hour Return) Send To: Herb
Barthatl, P.0. Bow 156M, Sivardale, VWA BEIE3

BOOY REPAIR VIDEQS 515.95. Free Brochure Call Trian-
gle Productions: 1-800-562-8858,

DNESEL PROBLEMS? Trouble-shootars manwal $5.
Diesal Maintenance, PO Box 333, Winston-Salem, N.C.
anoe

HOT Shot Tha emergancy jump slarer or your car. $21 95
A 5500 shipping, deiuumumﬂ 45th 5L M.,
Philadelphia, Pa 15104

JEEF VEHICLE ACCESSORIES CATALDG S$1.00
OLYMPIC, 2645 SOUTH YATES, COMMERCE CA 90040

FREOM RECOVERY SYBTEMS: Build your cwn! Fast,
Versatils, Inexpengive, Plans $20. Pans available. AAR
Enginsering, P.0. Box 5680, Claarsater, FL. 34618

PORTABLE RACKS FOR PICKUPS, carry ladders, lumber,
i, lighbweight, one man operation, send SE.00 for plans,
Jax Racks. P.0. Box 484, Monrosville, PA 15148

STEALTH Hovercratt plans. Posltive steering, brakes: no
slip, spin! $12.00. Hawk, 2430 Oarfish Lane, Oxnand, CA
B35

HOVERCRAFT PLANS & PUBLICATIONS Catalog. $1.00.
Lansing Aaro-Marine, Box 2TBES, Lansing, Michigan 48608

CBE, RADIO & HAM EQLEPMENT

POLUICE-FIRE SCANNERS. CB's. HAM. MARINE IWAY.
ANTEMMAS. HPR, BOX 19224PM, DENVER, CO 809

RECTORIES: Socret Scanner Frequencies! Federal
Agencias, atc. Big Catalog. CAB, Box 58-PM, Commack, NY
11725

CB MODIFICATIONS! Frequencies, sliders, FM, amplifiars,
Ibeinics, kitS, rebivs, high-parformancs accessores. Catalog
£2. CBCL, Bax 31500M, Phosnix, AZ B5048

(Comtinued on next pege)




BS, RADID & HAM EOLEPMENT
m
SECRET CB manuals, modifications, accaasories. Cata-
log £2. Seiman Enterprisss, POB B189, Corpus Christi, TX
TEAEE-E180. (51 2)A53-20058,

ROBOTMCE. Complate Sourca Catalog! $7.96. Tecknico,
Box 62, Alden, M 40612

BUGGEDT? WIRETAPPED? Find oul fast! Countermea-
sures equipment catalog §1. Caprl Electronics, Bow 580F,
Blayfiold, CO 81122

HARD-TO-FIND ELECTROMICS lor private investigators
and secusity professionals! Sand 4 siamps for cataiog Mow!
Hunkensx, Box T80, Climimons, NC 27012

CABLE TV BOXES NEW EQUIPMENT 1 year warranty
Low-Fair price. Free Brochure. ACE Products, P.O. Box 582,
Saco, ME 04072, 207-067-0726

CABLE TV CONVERTERS ALL MAJOR BAANDS AVAR-

BERVICE,
E&0 VIDEQ, P.O. #68, ELKO, M. 55020

VIDEQ TAPE REPAIR KIT. WHS & Bata Only §5.85. DAD
Gifts, Dept. 104, 849 Bullock Ave., Yasdon, P& 15050

CABLE TV EQLEPMENT

FREE Catalog: Terminals, Connectors, Ties, Screws, An-
chors, Bis, Tape, Elc. “'Positive”, Box 213, San Antomio,
Florida 33576

BUY WHOLESALE! 164 PAGE ILLUSTRATED CATALOG
OF REFAIR PARTS FOR POWER AND HON-POWER CWUT-
DOOR EQUNPMENT. Parts for Small Engines. Lawn and
Garden Equipment, Chainsaws, Mars, Mindbikes, Mone.
Includes Service Manuals. Specialty Tools, Accessorgs.
Sand $4.00. Sav-On-Parts, P.O. Box 45231, Dept, P,
Someandllia, MA 02145

IF YOU want some of the best Prices on Convertars,
Decodirs, call 1-313-973-8358. Wa have Jerrold, Starbase,
Tri Moda, Scieniific Allantic, Hamlin, Zanith, some Ok,
Pipneer, Filbars for basping channels, alss other aquipment
fromm Birne 1o time, Mew Volume Control Cormertars.

ROOM SURVEILLANCE TELEPHONE §175.00. Phone Tap
Catalog $3.00. Listan Electronica, 63 Ekgin, Mushkoges, 0K
T4401 - 1-B00-833-TAPS

BULD yoursali dashboards. Detalls $1.
Madam Labe, 2800 Ruisseau, Saint-Elizabeth, 0, J0K 210,
Canada.

ELECTROMIC Kits| Violce Disguisars! FM Bugs! Transmit-
ters! Phone Snoops| Bug Detectors! More! Catalog $1.00:
XAMDI Elecironics, Box 25647, Dept. 28, Tempe AZ 85285
5647

CAMPERS & TRALERS—KITS, PLANS

BUILD YOUR OWN - Travel Traller - Fifin Whesler -
Motorhdm - Camper - Pickup Cover - Plans - Patlsms - Kits-
Catalog $1. Glenl. B152 Rosacrans, Box 1804FY,
Baliflower, CA 30706,

172 TRAILER PLANS Motorcycle, Utilty, Car, Conetruc-
tlon-Sirang, Streamlined, sasily bulll, Component Kits. Cata-
log $4.00 (Retundabile). Tag-Along, Bax 15107, Salem, OR
e

PROTECT YOURSELF from elcironic gavesdropping
and wiretapping! Catalog $3.00. Diversified Wholosale
Products, Bax 1275, Retonds Baach, CA 00278

LOMG PLAY TAPE RECORDERS, 12 hours par cassetie.
Fron Brochune, Productive Products, Box 830024, Norcross,
Gaorgin 0063

COMPUTERS & SOFTWARE

FREE Prograrms!| IBMp: s TREA) s Applea Commpdors
athars. Sand stamps! Box SX22EZRA, San Dwgo, 82105,

FREE CATALOG. IEM Sharewars (Software). MCVisa
Acceped Sawe On Software, Box 2837, Dept PMOS. Wiltkes
Barre, PA 18703-2837

METRIC U.5. Corversions for 1BM PC. Maple Leaf, Box
481, Wanham, MA 01984

PC SURVIVAL GUIDE. Complete primer. $13.95
Technical Press, Box 14431, Huntsville, Ala 35815

1BM COMPATIBLE COMPUTERS save hundrads of dollars
by essembling your own, FREE Catalog. Ganeral Technics,
Box 2678, Leke Ronkonkoma, NY 11778

BOATS, OUTBOARDS, TRALERS, &

BOAT KITS - PLANG - PATTERMNS - Piywood -Wood Epaxy
= Fitmrglass - Stesd - Aluminum - WORLD'S LARGEST
COMPLETE LINE - 8/T0° Sailboats - Powerboats - Cruksars-
Sportbosts - Houseboals - Hydroplanes - Tunnathulls -
Runaboul - Duckboats - Canoes - Kayaks - Dories - Dinghies -
Multihults - SEND FOR CATALOG £300 (Airmail £5.00)
inchudes Supplies Cataleg (Epoxies Fibérglass-Flotation
Foam|-BOOK  “Amaeur  Boatbuilding”, $600 -
CLARKCRAFT, 16-F Aguatane, Tonawanda, NY 141560

WANTED - DETROIT DIESEL 143 AND 821 INJECTOR
CORES. Call Pops Hunter. (B00) 321-4234,

BOLTE, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antsed. Catalog $1.00 (Refundable). Cameiot, Dept. 44, Box
65, Bristol, Wisconsin 53104

LOCKBIT Keoyless Chuck §7.99. Spors Comgpany, 3031
Irognecis, Dadroat. M| 48214

SURPLUS Machinist Tools, Dnills, Cutters. Feal Bargains.
Send §1.00 {Rafundabla). Salrme, 15 Briarclit, Holdan, Mass.
0152

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machinas with Walking Feat. Com-
plite ready to wse-only $570.00. Thampson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or order dimect
[Master Charge-Visa) Datho Mig. ine. P.O. Box 12110,
Lusbibsoch, Toxns TO452-Phone: [B06) T44-6774

MACHINERY, TOOLS & SUPPLES

HOBBYISTS improve your LATHE with the ulmate tool-
porst system| KRF, Box TE3C, 5. Joseph, Mi 40085, 616-429-
TOSD

SMALL FOUNDRY Fumnacas, Supplies. Free literature
Pyramid Products, 3736 South Tih Avenise, Phoenix, Arzona
BS54

BOAT PLANS - PATTERNS - KITE - For Homa Buildors
Hundresds of Proven designs - 7755 - Hydroplanes - Canoes -
Kayaks - Rowhoats - Duckboals - Dories - Bassbhoats -
Sailbosts - Houseboats - Sportfishers - Cusckisimpls
Stitchenglue. Tremendous savings! 160-page DESIGN
BOONK, 400 almad ($3.00 slow]. Includes Fres “Boatbuild-
Ing Supplies’” catalsg Book: “Boatbudding With Plywood”
$2595 ppd. GLEMN-L, 8152 Rosecrans, Box 1804FMAK,
Belifiower, CA 90706,

EVINRUDES - MEW 1988 Bargains - Top Brands ... all
sizes .. 5200 handiing ... Soot MeCulloch parls ...
Elncira Marine, 610 Merick Road, Lynbrook, New York
11563

SATELLITE - TV

FREE CATALOG - Systems. Upgrades, SAVE 35588
Houslon, Uniden, Chaparral, Etc SKYVISIOM, 2017
Coblagevay, Fergua Falts, MN 58537 218-738-5231

BOAT DOCK PLAME £5.00. 6102 Wast TSth Temrace,
Frairis Villags, Kansas S6208

LATHES, Mills, Topls. New catalog $1.00. Ble Ridge, Box
536V, Hurricane, WV 25526 304-562-3538,

STEEL, Aluminum, Brass—Shes!, Bar, Shop Suppiies.
Plans. Write: CEl, AR, Box 163, Cameron, IL 61423,

BANDSAW BLADES, Any Sire, Free [teraiun. King Saw,
B541 Tidewater Drive, Morolk, Virgink 23508

LATHESHNDUSTRIALHOBEY FROM $325.00, METALS,
SUPPLIES. LARGE CATALOG 32.00. CAMPBELL TOOLS
HTH YEAR. 2100-D SELMA RD. SPRINGFIELD, OHIO
45505, 1-513-322-8562

4" METAL Cufting Lathe $114.25. Tasg, 15048 Procios,
Industry, CA 91746

PYROMETER KIT 2200°F. Componanta for small foundry
heat treating temperalure massurerment. $585 Dedmils. OC
Products, Box 4105, Hophkins, MN 55343

FREE CATALOG 36 pages. Major Brands. Nobody under-
salls WEST since 1877, Immediate shipping. Call for prices.
1741 Gadardale Road, Mt Vermdon, WA D273, (800) 222-9084

FREE DETAILS. INSTALL IT YOURSELF Easy o follow

Satedlite Communications, Box 264-M5, Bohemia, New Yok
1TIT8-0284, Phone (516) 589-1262.

SATELLITE TV - Froe 24 page catalog rushed io you lsting
best procucts 8l lowest prices. SATMAN S00-472-8626

TV, VIDEOS & VIDED
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

SWINGSET ACCESSORIES PLANS and COMPLETE
KITB, Olympic Recreation, 1-800-255-0153

BIGGER, More Powerful Muscles - faster!| Free Bookiet!
Uiniversal, Box BE54A, Datroit, Michigan 48240

KUNG-FU Fres Lessons. Send $7.00 for Postage. McLisa,
Box 1755, Dept. PMED). Honohely, Hawadi 96806

SAVE on Bodybuilding Supplaments! Free Catalog!
Vitaming, Box 2073-M, Reading, PA 19608

LUBRICATION FROBLEMS? Cutting, Threading, Soluble
and Specialty lubricants biended 16 specication. 50 years
industrisl dependibillly. Viss MC 24 hour UPS. Call
Conifisd Products 1-{B00) B54-2436 Fax 1-{201) 433-1482,

LUMBERJACK chain saw sawmills- power-lead. Brown
Engineaning, Box 40, West Point, CA 85255

CREATWE SCREWDRIVING METHODS - IMPROVE

YOURSH Free catalog! Shockey's, Box 24042, Dayton, Ohdo,
A5AR4-0042

MHAME BRAND TOOLS BELOYW WHOLESALE! 5K, Chan-
nellock. Makita, atc; Closscuts, ovarnuns alao! Catalog $3.00
{mfundablel. Wholesala Tood, Box T16-P, Jenison. M1 48429

LIMITED AMOUNT! Black and Decker TNE and 127
Titmnium Drill bits. $12.95 aach. Groancrest, 1600 Sputh 11th
Street. Arlington, VA 22204

CABLE TV CONVERTERS BARGAIN HEADQUARTERS:
ZENITH, TOCOM, JERROLD, SCIENTIFIC ATLANTA, HAM-
mmmmmmmm—m

CABLE TV DESCRAMBLERS, converters, filters, and
more. FREE '4 page . TW Cable, 12062 5W. 11T
Court, Suita 126, Miaml, FL 33185 800-442-3333

CABLE TV CONVERTERS. Jerrcid, Dak, Sciantific. Atkan-
Mute and Voluma. ideal Tor 400 & 450 Cwrwers! Yisa, MG +
Amex. 1-800-826-TE2Z3. BAB Inc., 4030 Besu-D-Fue Deive,
Eagan, MM 55122

MASENE ARMS GUARANTFEDN 5300 STANFORD
PUBLICATIONS, BOX 8120, 5T. JOSEPH, MICH. 48045

GUNS, DECOYS, HUNTING

BEEMAN SUPER POWER ADULT AIRGUNS, Fine Fire-
arma, Magnum Slingshot. Guaraniesd begt prices lor very
fineat, Unexcelled powar yea, bul moms importantly: wh-
equalied sccuracy, trigger action, durability, ownership
pride, largest L.5. sales. §1 Litetime Rapair Policy. Mendion
code PMC for Free Alrgun GuideFirearm Information. Add
$1 for fast madl, Besrnan, 3440-PMC Airway, Santa Rosa, CA
95403, (TOT)ETE-THO0 {24 hours).

ABSOLUTE SURFACE PROTECTION for wood, stesl,
fibarglass and mon. Free-fowing clear plastic coating, Frse
Information. BRIGHTSHIELD, Box ST0606, Miacni, FL 33197

FREE ENERGY! Fual-less Motors and Genarators! Amez-
g Principles and Dwtails. HAA, R2EP, Bowling Green, MO
63334

(Coomtinasad on mext paga)
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ENERGY SAV/ING
froum

SUNUKE RADIANT COMFORT for 3 centshour,
ENERJOY HEATMODULES, Box 789, Saybrook, CT 08475

SOLAR, HYDRO-ELECTRIC, WIND POWER squipmant
CATALOG. $3.00, U5, 56.00 foreign, WESCO, Box 936,
Radway, CA 85560,

HYDROGEN FUEL GEMNERATOR uses Water and Solar
Colls. Plans and Kit $15.00. Proirie Power, Box 8291,
Edmonton, Alberta, TEH 2WE, Canada.

SOUAR ELECTRIC SYSTEMS! Panals. Equipenent, Bocks.
Free Catalog! SUN POWER - TEXAS, POB 2788, Freepart.
Tewas 77541, (409) 233-8350

SOLAR ELECTRIC SYSTEMS, Composting Todilets.
WINDPOWER, Route 1pm, Holton, KS 68436

PHELUMATICS: 125 PSI No ehgines. Mo slactricity. Kit
$00.95, info $5.00. Bear, 4522 Limestone Point, Friday
Harbor, WA S8250

SOLAR Water Heating Problems Solved, And Hard To
Find Pars. SASE. Enengy Research, Box 310, Mevada City,
CA 858580310

MAKE TOPSELLING “COUNTRY WOODCRAFTS"] Over
800 exclusive, highly proftable designs. Catalog $1.00.
Winfietd Coflection, PM108, Fenton, M 48430

OVER 1000 WOODCRAFT PATTERNS! Profilsble gifis,
toys, counlry projects, whirligigs, household accessaries,
yard decorations . morel Catelog Plus sample pattern
£2.00. Aceants (BP-109), Box T387, Gonle, NH 03887

HANDICRAFT KITS. Of doll houses, house hold dems,
clocks, boats. ships, stagecoBches, wood cars, trucks. For
all ages. Catalng $200. Siratrman Craft Kits, P.0. Box 456,
Aladena, Ca 91003,

STUC-O-FLEXT™™ Extgrior Finish Systerm Is a flexibie
smihelic stucco-like copting thal dresses up wood, oon-
crofe or foam insulation materials. Application is easy for
hisniowier ahd comtracior alike - cormes premiosd, prico-
lored, reacly b use. Clean up with soap and water. Cortact
Perma-Chink 3ysiama, Dept. PM, 174556 NLE. &Tth Cour,
Redmond, WA S8052. 1-800-548-1231 of Perma-Chink
Syaternes, Dept, PM, 1605 Prosser Rd., Knoxville, TN 1-800-
GAB-3554,

ARE CRACKE [N YOUR BASEMENT GETTING WIDER?
Don't st shifting foundatons snhdangar your hame. Simple
Crack Monlior tracks structural movemant $16.00 PPD.
Avongarnd, 2638 Osage, Waukegan, IL 60087, [TD8) 2444170,

HOME BLELDING & REMODELING

SAVE 5100's on Major Appliances. Free information.
Jayne's House #1086, #7 Myra Ave., Lebanon, NH 03768

SAVE YOUR YCR Instructional video and parts kit for DIY
sarvicing and most common repalr. Send £33.95 plus Maks
and Modal # to: Ed's Video Serdce, 287 Carriage 5q., Yuba
City, CA 95061

YOU Can Fepalr snd Maintain Your VCR Professions
saoreds for common problems. Only $14.58. Specily Mals,
Model and Problem. K. Provencha, 4521 Cervato Wy., Sants
Barbara, Ca 83111

16,781 Catalogs Directory’ Guide Below Wholesals
Sources For Amything! $595: Catalogs, Box 1410744,
Jackson, M5 ¥9238,

CIVIL Owlense a5 Hobby. ingonkous projact under your
present house. Information, write: Ken Snyder, Box 418C,
Blaine, WA 230

PROJECTION TV ... Convert your TV o project T fool

E-wn-ummmmtzmm
_.mmrmﬁm. Prolessional Systems

Croaaing.
18977 . .. Creditcard Orders 24HRS. (215) T36-3974.

SCIENTFICALLY desdgned rotary sharpaner for
hand,_ reguiar Norelco slectric shaver, §5.95 Quean City, 115
5. Ohbo, Sectalia, MO 65301

PROFESSIONAL INTERIOR PAINTING SECRETS! Basics
plus siencils, simulated panaling, wall combing, spanging,
much more. 56095, PA Press, P.0. Box 250, Magnolia
Springs, AL 38555

VIDEQ'S instructional texts, computer softwarne on esactri-
cal wiring, carpentry. plumbing, welding, #fc., FREE CATA-
LOGS. AAVIM, 120-PM Enginearing Caenter, Athens, GA
30602, 1-800-220-4580,

HOW to build a hot air balloon. Box 816, Allyn, WA B354 -
$5.00.

ARTS, CRAFTS, SUPPLES

STAINED OGLASS SUPPUES: ENCITIMG SUPER
CATALOG-PMW §£1.00. INDUSTRIES, 509 E-
SECOND, BOSTOMN, MA 02127,

“GETTING Started in Staned Glass " §1.00. Whittemors,
Box 20657, Hanover, Mass. 02330

CLDCK movemants, componants, plana, epowy, foll and
ar prims, shaker pegs. louch tones. door harp supplies,
Bibke clocks, videos, transter art, stencils - over 1300 itemal
Whaolesaks catabog 53 00 (credited). Siesbar, P.O. Box 463-P,
Anciover, W 078210463,

LEATHERCRAFT Suppiles, tools, kits. Catalog $1.00 (Re-
fundabiks.) Crafter, Tombean, TX 75445-0695,

100 FULL STF WOODCAAFT PATTERMS: Windmills,
Bird Houses, Toys, Elc. $4 50, Catalog alona $50. Hayes
Pattarns, 6C Willow Street, Woburn, MA 07801

MAKE WOODEN TOYS, whidigigs. door harps, doll-
hiouses. clocks, music boxes, weather instruments, crafts,
furfituse with our plans, kits, supplies-Catalog $1.00-(814)
484-4383-Charmy Tree Toys, Belmont, Ohio 437 18-0368.

DRAWERLESS TOOL STAND Tired of wasting time &
energy opening/closing ool chest dravwers? All tools in full
wiew. Sand $6.95 ppd. for Dreweriess Tool Stand plans. RPE
Designs, P.0. Box 1638, Beatord, NY 11783

WOODCRAFT PATTERNMS, Windmills, Wishing Welts, Bird
Houses, Fesdors, Flying Duck, Pheasant. Outdoor Planters,
Catalog $1.00. Crafters, 11840 US. 27 Norh, DeWit,
Michigan 48820

FAVORITE WOOD TOYS, Patterns, Parts, Wheels, Catalog
$1.00. Toys and Joys, Bax GZ8M, Lynden, Wash. 08264

FULL-SZE PROFESSIONAL PLANS Cetalog $2.00. Over
200 professionally designed plans for building furniture.
Fumiture Designs, Inc., CP-89 1827 Eimdale Ave., Glanview,
1L B0OZ5,

HEW! BUILD AMADING LEOUID PISTOM ENGINE from
pipea fittings. Essy plans, Fres iMormation. ABCO, Box 308~
M10, Beminary, MS 38479

50 PROFITABLE Woodcratt Pattarna, $5.00. William Pitts,
Box 18130, Spartanbung, 5.0. 20318

WOOD, WOODWORKING

WODDWORKING VIDEDS Baganning To Advancod Cata-
log §1.00. ATV, Box 3530, Hapa, CA S4550

FREE brochure Basswood Roughed Out Blanks, Birds,
Animals, Charachers. Can Carve SASE
Woodcarving, 7458 Ellicot! Road, West Falls, New York
14170

WATERBEDS - Plans & accessories. Bullugﬂ AWC,
104414 A NE ath Plain, Vancouver, WA BBGEZ

CARTOONNG, COMMERCLIAL ARTS,
SIGN PAUNTING

IMSTALL YOUR OWN N GROUND SWIMMNG POOL for
a8 low a3 §1,086.00. Chaswick Pools, AL #28, Cheawick, PA
15024, 4122746400

28,800 Catalogs Listed. Sources for Anythingl $5.85.
Dirpctory, Box G2452M, Aflanta, Georgia 30314

REFILL PG copler - laser printer cartridges, For yoursalf or
profitshie business. Instructional Video and Supplies. Free
Intarrmation. (312) G98-0680. Morack, BBAT W. BTth, Hickary
Hidla, IL G457

GARAGE DDOR OPFEMERS - Radio Conirolied - Buy
Factory Dérec! - Thousands In Use - Frse Brochure - Easy
Homeowner Installation - Shipments By UPS Ov PP
Helpmate Equipment Compary, 1650 East Empire Awanus,
Benton Harbor, Mi 48022

REFACING KITCHEN CABINETS. Sify minyts MHow-To
Video. $18.95 plus §1.25 PAH. Hilltop House, Bax 855, Poknt
Alierton, MA 02045

ARROWHEAD Making Made Easy! ingpensive Habby!
Information $1.00. Commons Crafts, Box 5012-M, Coniral
Point, O 97502

ELECTROPLATING. Complete Textbook Electroplate
MetallicaMonmetaliics. §14.65 Detalls Fres. Tropix, Palm
By, FL 32008-0085

BATHTUE to tile wall caulking tool, LTS
Sand $4.95 to: SEALPRO, Box 9532, Salt Lake City, Lish
54109

CARTOON for Fun and Monay!| Free Bookiell| Cartoans,
B 406144, Datroit, Michigan 48240

LEARM Sign Painting, Pin Striping. Free Catalog.
Kautmann Company, Centertown, Missouri 55023

FREE LessonsBooks Sign  Painting, Pinstriping.
Nubsnod, 20400 W, Pins, St. Louwis, M0 &3108

MODELS, MODELS SUIPPLIES

BONUS Oftars. Wooden Ship Kits, Hobby Tools. Dremel,
X-Acto Catalog $1.00. Spactra Hobby & Science, M110,
0633 Lod, Livonka, M 48154

Catalog $3.00. Microscals, POB 11950, Costa Mesa, CA

FAX RADOM PROBLEMS YOURSELF! Eamn or save thou-
sands. Expart mveals how you can, easlly, cheaply. Send
$8.95. CT. Basornent, 1 Clayton 51, Mitford, CT 06450

EPOXY putty. hardens like sieal paich or mend anything
$12.95. Repairs, P.0. Box 315, Seymour, TH 37865

DOMES Big Dtscounts, award winnéng plana 3500, Fres
fraight 1-800-333-5474.

BULD YOUR OWN SUPERINSULATED DOME HOME!
liusirated catslog, plams, prices - send $5.00 - EMERGY
STRUCTURES, 883 Wilson, 5t. Paul, MN 55108 (612} TT2-
3559
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AT LAST! inslde home repairs made sasy. Step by stép
instrsctions. Send $3.00. Lane Publications, 5821 Southrémst
16th Court, Plantation, Florida 33317

SAVE Money! Do your own concrete work, Complete
Hlusirated ingtructions by professional Sidewalks, Patios,
Driveways §7 each or sl threa $18. G, Osirander. 1305
Church, Baaulon, S5C 29002

ELECTROPLATE mos! metsls, kits $17.85ppd infopak
$1.00. Judsonco, Saratnga, Cherokes, A 51012

HURAY! Order dehydrated worms NHOWT Walch them
growe in water. Send $2.85 plus $1.25 shipping. Free Gift
Mail io- MainSirest MabOrdar, P.O. Box 38TA, Maniua, Mes
dersery DBO51

MAGIC TRICKS, JOKES,
VENTRLOOQLASM

FREE! World's Leading Movelty Cataiog. 1600 Jokss,
Tricks, Sclence, Sporis, Hobbles. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

CATALDG: Ventriloquism, Magic, Clowning, Pup-

petry, Balbooning! Supplies, Instruction. Entertain Success-

ﬁ. Profitably! Maher, Box 420-PM, Litieton, Colorado
B0

{Continued on next page)



MALGC TRIOKS, JOKES,
VENTRLOOQLESM
M

FREE Catalog. Tricks, Puzzies, Jokes Owver 800 Mems.
Winkler's Wondars, Dept. PM-1085, Dakdala, CT 08370,

1,000 Stampe. $2.05. Guaranised worth over $30 af siand-
ard catalog prices! Money back i not defighted. Approvals.
Kenmore OT-278, Mitford, NH (3055,

DETECTIVE Horme Study Course. Free lapel pin, certifi-
cate, great future. Professional Investigalor School, Depl.
CP, P.0. Box 41258, Los Angelas, CA 90041

PREE 50 Canaclian starmps with approval request. Briner's.
PO, Box 5807, Sen Mateo, Califormia S4402

PROFESSIONAL Magic! Huge Catalog, over 1,000 Tricks
and Books. $4.50. Hank Lee's Magle Factory, Dept. PM10,
125 Lincoln Strest, Boston, MA 02111,

FREE Trick and Catalog send $1.00. Ace Magic, 7817
Nordica, Niles, IL 80848

FREE catalog funmakers tricks. Andersen's, P.0. Box
BE3F, Palatine, IL S00TS

ESRAEL 15 Different 10¢ Approvals, Sam Chazen, Box S8,
Dwirny Baach, Florida T4

FREE! Mysbory Selection With Approvals. Spahawk, 5023
Madisor, Spokane, WA 59205

50 DNFFERENT Mint British Empire. Colorful topics, 10¢
Masgachusatts

Approvals. Gobestamps, Box 300-F, Dalton,
016

HOBBES & COLLECTIONS

MAD & Historical Mitary Collectibles. FREE catalog.
HMA, Box 1806PS, Latayatie, CA 54548,

MILITARY Medals Catalogue $1.00. Subscription Yearly
$8.00. Vernon, Box 1560PM, Wikdomar, CA 02385-1580.

MIHIATURES. Log cabin, genaral slors, pilvy, ele All
wood. A urigque collectors em. Send §1.00 and SASE for
wu:wm.mumumm&

13.

DECALS, EMELEMS, PATCHES

CUSTOM EMBRAOIDERED EMBLEMS, FINS, DECALS.
Free CatalogOuotes. Rush Sketch. Stadrd, 61F Jane, N.Y.C.
10014, (212 929-2203

SEIDED CARS, trucks, boats, &whessars, motoromes, by
FBL IRG, DEA. Avallable your anea now. Call (B0S5) 882-T555
Ext. C-1402.

ANTIOUES, RELICS, INDIAN GOODS &
CLRIOS

LGHNDATING Tremendous Okd Accusmulatsn. Bargain
Lists Fres. Alatalo, Maynard, A 01754

100 NEMT Disnvinys $4.45, 500 Worldwide $1.95. ). Martin,
POB 245, New York, NY 10022

NEW 3-D Camera. Any 28mm film. Free sample photo,
Westar, Box 247-C, Adington. TX 76012

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted Free Recording Publishing.
Broadwiy Music Productions, Box TA38PM, Sarascta. FL

FREE SONGWRITING SUCCESS BOOK! Top Records,
Box ZIS05PM, Nashvile, TN 37202

PARALEGAL GRADED CURRICULUM. Approved in-
depth lraining by comespondence. BLACKETOME
SCHOOL OF LAW: 100 yaars of lagal training. Write for free
catalog. P.C. Box TB0S0E, Dept. PM, Dallas, Teas 75379

FREE CAREER GLIDE. Earn mam monay with Succass
Proven Comespondence Dipkoma Courses. Granion
Irestitute, 2634 Adelaide Street, West Tononto, Canada. M5H
w3

UNIVERSITY DEGREES By Mail, Accredited Bachelors,
Masters, PhiD's. Free Facls Revealed. Caresrs-PM 10, Box
ATOBGS, Tulsa, OK 74147

LOCKEMITHING, Universal School of  Master,
Correspondence and Shop Trainkng, Box Z14852FM,
Bacramanto, CA B5821

Diploma
standard. Other couvrses Dhetetica. Radionics. Establighed
1861. Prospecius Free [alrmall 2 Dolarars) BRANTRIDGE
FOREST SCHOOL . Danehill. Sussex England
AHITTEX. Tedax S5248 FAX DEIS-TO00G7. Tel 0825-T90214.

RADIESTHESIA, Fiadionica and Dowsing, Books, Courses
and Equipment, Electronic Homosopathy Equipment. lllus-
trated TE Page catalogue Fres (alr mall 3 doflars) Extabdahed
over 40 years. Bruce Copen Laboratorss, Hightiedd,
Drarvehill, Susssss. England AHAT TEX. Tel 0825730214, Fax
D625-TO00GT Telax B5246.

INTERNATIONAL VIOUIN COMPANY, lonewood, lools,
varnishes, paris, accessories, strings, cases, Instruments,
mmwummﬁmmmmw
Beivedars Ave., Baltimom, MO 21215,

FREE Lisi To Serioua Collectors. 30,000 indian Artifacts,
Speara, Pots. 50,000 Minerals And Fossils. Caddo Trading,
Box 869, Murineesboro, Arkansas 71858,

MILITARY INSIGNLA, ETC.

LS. MELITARY INSIGNIA Large Catalog. $2.00. Ssunders,
Box 3133PM, Maplas, FL 33836-3133

50 YEARS Cid feftoen different United States, over fifty
yoars old-25e with approvals. Jamon, Box C11-P, New
Flochelle, Mew York 10804

U.S. & commemorative plale biocks or 30 mint cormmemo-
ratives $1.000 Approvals. Gordon Davison, Conltoocook, NH
032m

FREE sample plus catalog. Jefferss, 3400 Middisbeli,
West Bloomfield, M1 46033

580097, Tulsa, OK T4158

ACCORDION Top Brands, Cordovox, Buy Direct Tremen-
dous Discounts. Trades, accepted. Free brochure. PM,

FIANOS, PLAYERS, PUMP ORGANS. Rebuild and Repalr.
Calalog of "How-To" Books, $200 (refundable). Vestsl
Press, Vestal 11, New York 13850

PLAY Guitar Fast Any siyle. Write, Gultar, Box 350,
Ebwood, M1 08217

SEVEN Mint US Plate Blocks plus information that could
make you rich. §1.00. PBS, Box 6417-PM, Leawood, K5
G206

50 DIFFERENT Od LL5, batween 1861 and 1908 - §1.00. Ed
Roush, 423 Shepard, Mansfisld, Ohio 44907,

OLD U5 stamps on approval. Sharman, Box 15355E,
Philadelphia, PA 18111

FREE| Surprise Collection with approvals. Gould, Bax
TH01268, Petatuma, CA G4078

Two! Threa! Cent Stamp
Catalog. Mloster, 4164 Sind 5t, San Dlego, CA 92105

BARGAIN 100 Workd-wite Stamps 25¢. Quality Approvals.
A. Parkar, Box 143, Wast Brookfisid, MA 01585

WORLD Wide Stamps mounted in booles on approval 2e
and up. TRUST STAMP COMPANY, P.D. Box 100-F,
Jamaica, N.Y. 11435

“IMVERTED ERROR™ + 100 Diffarent United States, S0¢
with approvals. Lurmy, P.O. Box 7088, Siver Spring. MD
20807

FREE U.S. Mint plciorial sel complets. Mint approvals
Included. Hildebrand, Box 4887, Santa Clar, California
G054

4 FOREIGN Sets 25¢. Requast Approvals. ALG. Sales, Box
1065-M, Jamalca, N.Y. 11431

SUPERB milrit Canada Collection, 1940-50 ara, Only £2.001
Approvals. Cuebaphll, Bax 68, St Jercme, Canada JTZ 5T7.

TERMPAPER assistance. 16278 mvmilabie! 306
$2.00. Ressaarch, 11322 idaho, #206MK,

PIAMO TUNMG PAYS - Piano tuning - Elecironkc organ
servicing. Learmad sasily at homa. Frie booklet, Niles Bryani
School, P.O. Box 19700, Sacramento, CA 55815

NONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
tar's, Declorstes. Accredited, inexpenaise, fast. Credit for e
axparience. Free sixieen page booklel. Dr. John Bear, B62
Southampton Rd. Ste. 102-188, Banicia, Ca 54510

PAAMNO Tuning quickly kearmad with home study courses,
Daploma granted. Amarican Tuning School, 17050 Telfer
Dwive, Morgan Hill, Callf. 85037,

BELLS BUILDING MAINTEMANCE SCHOOL, 11184
Antioch, Suite-323, Overland Park, Kansas 85210

BECOME A PARALEGAL. Work With Attorneys. Home
Study. Free Catalog. B00-223-4542. Dept. LL127.

AADIO Carenrs. Froe detaiks. Don Seal, Box 5848, Calgary,
Albarta, Canada. T3 1AT.

BAATENDING, home study course, Eam Big §%. For
complete instructions, taught in achools, send 515995 +
§1.50 shipping and handling to: KarkLyn Enterprises, P.O,
Box 677628, Orlando, FL 32067-TE25

BECOME A REAL ESTATE APPRAISER. $100,000 Plus
Potentisl. Home Study. Free Literature. 800-223-4542. Depl.
AL 127.

OBEYING Jusus Be Jool 2:32 Daltvered. Tracts, 1127 NE.
Fifth 51, Ocala, Fla. 32670,

SPEED READING MADE EASY. Astounding new reading
miethod! Free information: Manuscripts, P.O. Box 414108,
Baton Rouge, LA T0E35

TRAIN FOR A BRIGHTER FUTURE with condansed homa
studly courses| Laarm new skilis fest! Leam slectrical. slec-
trankes, bullding trades. small engine repalr, scoourting,
marketing, nursing assistant and much more. Owver 50
courses al low cost. Diploma awanded. Free Detadls. CIEE-
1, Box 20345, Jackson, M5 38200

BE A PARALEGAL! Accredfied Atiormey Instruction.
Home Stedy. Founded 1978, 1000's Grads. Financial Ald
Available. Free Catalng. 1-800-660-2555. Southern Career
Institute, 164 W. Aoysl Palm Road, Boca Raton, FL 33432

SCHOOLS

WORLD WIDE COLLEGE OF AUCTIONEERING., INC. [far-
marly Remsch) Term soon. Free catalog. COL. GORDON E
TAYLOR, Box 848, Dept. 19, Mason City, A 504601, 515423
5242

HIGH SCHOOL AT HOME, ND CLASSES. Low monthly
payments. information free. Owr S0th year. Cabl 1-800-228-
5600 or write American School, Dept. #345, 850 E. 58th 5t
Chicago, H. 60637

{Continued on et paga)
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SCHOOLS
M——
LEARN CLOCK REPAIR - Eamn big money, work at home,
it your own boss. For details send §2.00 [applied to tuition)
2 CLOCKMAKERS INSTITUTE, P.O. Box 448,

INTENSIVE, investigation Training Home Study \Writa:
Licn  Irnesstigation 434 Clearfisld 5t
Freemansburg, PA 18017, 2158650402 Candidate For

Asasciate in Specialized Technology Dagres (AST).

GOVERMMENT LAND OPEN TO CLAM, 20 to 40 scre
Incations available tor $20 governmant e in Alaska, Arieo-

INVENTORS. Laarn from my mistaks Inverbon, 11183
Gile, Kuna, ldaho B3634

LEARN NEOM. Tha American School of NEOM. 212 Third
Avenus Morth, Minneapolis, MN 55401, [§12) 338-5045

LEARN how o offer your invention for sale or licensa, Freg
bookiet cutlines procedures, royalty rates,
Kessier Gales Corporation, C-5-F1, Fremanl, Dhio 43420

HOW 1o gel hired! Free detsils. Lome, P.O. Box 85081,
Akron, Ohio 44305

mwsmwcmwm including Govermmant,
Rivertoats,

B207, Cantral, I'III'I-I-I-T'IW.

A NEW |dea? Call National idea Center of Washingion
D.C. tee info - 1-800-247-6600 Ext 183 Coma See The
Irwantion Stons!l

PATENT search and patentability opinesn. Fres brochure,
Ragistared Patent Agent. Scott Ramsey, 5253 Ewen Star,
Columbia, MD 21044, 301-T30-8487.

PATENT it yoursalf, Free information Suite 208 Palo
Verde, Long Baach, CA 0815

EASY Work! Excallen] Pay| Assemble Products Al Homa
Cali 504-641-8003 Ext. 5008

CASH Inf Ideas rventions! Mo Fees! Kesp 100%! (412-341-
4114). Consultant-FM, 1010 Hillgate, Pittsburgh, PA 15220

FEDERAL GOVERMMENT IS HIRING NOWI £15.500-
$62 000 1-407-B62-1877 Ext. FM101 Call today!

HOME assem|

bily. Ewctronics, crafts, typing,
sewing. Apply Now! {213) 281-8111.

POSTAL WORKERS §20,000'vear! Datadts:
Unlimited, Box 295-PA, San Juan, PR 00802

JOBS $16,040 - $59,2304r. Now Hiring.
Call [1) Bl5-687-H000 Ext. F-20024 for cument federal kst

OVERSEAS. To 51000 Daity! FREE lst. ONCPO, Box
13110, Las Vegas, NV B8112

OVERSEAS _ . $25.000 - §75,000+. Frea Report! Employ-
ment, Box 19760-AX, Indianapolis, IN 46318

AUSTRALLA WANTS YOUI Big Pay| Transportation! New
Employment Handbook—§3.00. international. Bow 18107
AX, Washington, DG 20006.

PATENT SEARCHLEGAL OPINION 3150.00 Patent Atbor-
ey, Fres information. 1-800-8T8-6670

INVENTORS! [dea Search being conducted by DC based
fiom, Cali: APS] 1-B00-288-6088 oot 28

Financial District, New York, NY 10038

MNVENTORS! HAVE AN IDEAT Don't know what
Call IMPAC for free information kit Toll free in U
Canada; 1-800-225-5800.

g
23

INVENTORS: Free information on offering your mwention
for sale. Kessler Sales Corporation, C-5-IW, Fremont, Ohio
A3,

INVENTORS: Call TLCI for free information 1-800-468-
T200 24 hours'day - USA/Canada

EARN MONEY Raading books) 330,000/ income paten-
tial. Detaily. (1} BOS-G8T-5000 Ext Y-20024

OVERSEAS EMPLOYMENT OPPORTUMITIES. Excefien
o, A fere |ile, Free repor! Overssas-P, Box TIET, Sikar
Spring. MD 20907

BE DM T.¥. Marry readed for commarcials, Casting info.
(1) S05-587-E000 Ext. TV-20024

FOR INVENTORS
PATENT AND DEVELOF Your Inwention. Registersd

PATENT [T ECOMOMICALLY! Fres details. Licensad sinoe
1958, Aaner Associates, 2008 Fondulac, Richmond, VA
vy

FREE heip for inventors! Mo charge for protection forms
or consultation. AMilated Inventors Foundation, 2132-M
Bijou. Colorado Springs, C0 80908, or Toll Free 1-800-525-
5805

mwmw“‘mlm
tionmational sxposition.  1-800-288-FDEA.  15C-PM, 500
Libarty, Pittsburgh, PA 15222

REGISTERED PATENT ATTORNEY Donald A
Kettleatrings, 414 Hungerlord Drive, Fockvilla, Maryland
20850. 1-800-748-62186.

PATENT ssarches for $150 ACCUSEARCH 1-800-390-
S408.
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GOVERMMENT HOMES from §1 (L repair). Delinguant tax
proparty. Fepossessions. Call (1)805-887-6000 Ext GH-
20024 for current repo lst

REAL ESTATE FOR SALE . . . Hunting & fishing retreats.
lakca & river camps, all hypas of wilderness properiies . . - Call
of write for our HEW FREE CATALOG thou-
sands of real astate values nationwide! UNITED NATIONAL
REAL ESTATE, 4T00-FM Balleview, Kansas City, MO 64112
Ph: Toll-Free: 1-800-855-1020

ABANDONED PROPERTY INFORMATION
Ridgahaven, POB B4S-P, Glen Ellen, CA 85442

- $1.00

CALIFORMIA. Lots. Acreage. $40 Down, $40 Monthy. Box
35291, Los Angeles, S0035

dalinguent foreciosures Caill (B05) HE-TSH
repo list your ared.

HONG WOMG, TAIWAN BARGAING! Secrel Contacts,
writn: EGAM, P.O. Box 1811, Eau Claire, W1 S4702-1811

BUY IT WHOLESALE

WHOLESALE Hintendo games, gifts, slecironics, catalog
£200. Discount Eletironics, Box BSGPM, Morfistown, M-
OTHEI-E56.

BELTS, Buckles, Hal Teca. Jewsiry, More. Complata lina
fast sellers. Big Profits. Compiate dealer sat up. Color
catalog §1.00. Anchor, Box 3958-FMA, North Providence, Rl
o2

WORLDWIDE BARGAINS . . . Imports - Dropship - Close
ol - Burplus - Fresbies - (Stamped Envelops). Marmess,
Baon 1717TPM, Highiandg, Ind. 48322

CLOSEOUT Jewelry & Creft Supplies. (Catalog 25¢).
Riousseds, 107-1631 Dow, Mll'lglnﬂ. MA 02174-7199

400,000 BARGAINS Balow Wholesale: Many Frea! Ligul-
dations . . . Clossouts . . . Job Lots . . . Single Samples. Frea

Details. Bargamhunters Opportenities, Box 1408-A_ Holland,
Michigan 48422

EARM MONEY selling Gokd and cosiuma jewalry, rings,
Direct. 130% Below Retall Catslog $1.000
Anka-PM_ 90 Greenwich Ave, Warwick, Al 02886

GIFTS—Jewalry. Harfwood Products, 129 113th Sq.,
Blane, MM 55434

GIFTS-Novellies Worldwide Catalog $4.00 Refundabls.

ADVERTISING AGENCES, ADV. SER.
MANING LISTS

NEW ACTIVE MAMES! MIMED STATES! MMEMATE
SHIPFMENT] Adhesive Labels. HOTLINE Opportunity Sook-
o 200510 5007515; 1000525 DTHERS! Advon, Drawer B2,
Shallery, 1D 83274, VisaBICAmES 1-S00-090-3868.

NEW MAMES DAILY! First order “TRIPLED FREE| SAME-
DAY SHIPMENT! Adhasiva labaks. Eager oppartunity seek-
s, 2O0VA; S00/614; 1,000/525; 2 DO0VEID; 5,000/575; 10,000/
$139. LIST-MASTERS, Box 750-BR, Wantagh, NY 11783,
Vs MC/CO0 orders call B00-156-8664,

INCORPORATE without bagal fees! Frea boobkdet 1efls how,
Includes forms. Call Harvard Business Sanaces, now B00-
345-CORP.

BARGAM REAL ESTATE GUIDE Bookiet containg Agan-

BUILD A Housa For Under $2000.007 | Did! For Completa
Information Send £3.00 to: Folsom, P.O. Box 209, Whitafield,
ME 04382

=B00™ Answering Sandices Increase Orders! $25 Monihly
Viea™C 1-800-ADD-DLIA Ext 1

PATENTS undérstand tow 1o Qe them, [hear power,
foreign rghte, and more. Send $34.95, plus $3.00 SA8H o
Ogram and Associates. “Tha Patent Game'™. P.0. Box 31885,
Tucson, Arizona 85751,

PRINTING PRESSES, RUBBER STAMP
OUTFITS

HOMESTEADING s AVAILABLE AGAIN 40 acre Home-
sites. Cabinssies and 160 scre Agricultural Homestaads are
avaiainie (n various states, 24 hr. information (816)272-6300.
Gl your instructiona, pictures, maps, state by state updabe,
send $20 1o Homestead, Box 17T32-X, Grass Vallay,
Califomia 95945

YOUR address or message printed on gummad and sell-
stick iabels. Frée circular. Barbara's Mailbox-PM, Lot 8, 1200
Robert Hardeman Rd., Winterville, GA 30683

MAKE RUBBER STAMPE. Highly Profitabla. Fros Daetalls,
Stampar, P.0, Box 22809(GX), Tampa, FL 33622

{(Comtinued on next page)




PRINTING PRESSES, RUBBER STAMP
OuUTHATS
from

TYPE for printing. Catslog $1.00/deductible 181 order.
Quakes City Typa, LD, 3, Box 134, Hondybrook, PA 19344

BARCO Type Foundems. Type and Rubber Stamps cate-
logue. Mail §2.00 refundable on first order. P.O, Box 1011,
Bensarville, 60108

TYPE and supplles. 100 page catalog. $2.00 deductible
first order. Acma Type, 1720 N. Marehileid, Chicago, 60622

supply caimiog. §1.00 deductible firat

Siamp
order, Star Stamgp, 1720 B Marshfledd, Chicago, 60622

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Exm
wealkdy commissions showling our ecciting line of Calendars,
Pens and other popular Acvertising Gitts. Prompd, parsonal
sovice from AMT fiem, Our B0th year. Mo sxparience
rscassary. Mo inwestment or Collections. Sel youd own
howrs, Full Tima Pobentiall Write to: Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dapt. HPMCI0, Newton,
lowa S0908

GET RICHH Secrel law smashes debls—brings Cash,
Craditl FREE report!] WealhKitB, Box 4038, Pompana, FL
3063

ALUMINUM SCRAP - Recycle Yourss!! - MAKE UP $25.00¢
POUND! FREE Information: ndustrial-PMS10, Box 127,
Alexmndria Bay, New York 13607

PROFITABLE Gold Foll Printer. Personalize busingss
cards, pencils, maiches. Free detalls. Gold, P.O. Bon
240868{GC), Tampa, FL 23823,

PIME, key-chains made-to-order, 3 weeks dolivery by
airmail, Darsy-PPM, Box 865 Taiped, Tarwan, ALO.C.

MAKE MOMEY IN SPARE TIME. As a subscriplion sales
represantative for leading national magazines, you can sarn
genarous commissions while leaming the an of sefling.
Instrisctions and suppiiss will ba sant o you free. Serd thisad
with your name and address bo: POPULAR MECHANICS,
Dapl. AB-L, 250 W, 55th 51, New York, NY 10019

QLACK Copy Printing. Low Prices. Write: Mationwide, 614
Morth Main, Bloomington, llincs 61701

nnnu.manhun.
JEWELRY

HIGHEST CASH lor Gold, Jewelry, Gold Testh, Rings,
Diamonds, Watches, Siver, Platinum. Mall Articies Today.
Fres gitt with Information. Chicago Gold & Precious betals,
10 South Wabash, Dept. 256, Chicago, 60603,

WATCH REPLICAS! Lowest prices! Warranty| Goldplated!
Exact weight! Call (404) 83-3Ui54

TAKE NO CHAMCES. Doal with oldest. most reliabie firm
in o gold business. Established in 1534, Wa buy Gold,
Sitvar, Platinum, Diamonds, Highes! Cash Free informa-
tion: Aose Indusiries, 28-A East Madison, Chicago G602

GOLD FROM WATER Complele Process Revealed. Major
Breskthrough $14.968 Redding, 11140 Westhetmer #2258,
Housion, Texas T7042

FIND Coins, Jewedry, Gold Muggets. New Patented Revolu-
tighary Device. Frea Catalog. Gardiner Elecironics, 3131w
M. 35th Ave., Suite K, Phoanix, AZ B5017

PLASTERCRAFT ... Profitable Home Business 3000
Moldy  Avallable. Details. Lynnatte, G251C Mentpark,
Ienitor, Ohio 44060,

FREE Information Starter & Alemator Rebuilding. Box
422, Seymour, TN 3TBES

FREE Brochures. Repair Alr Conditioning, Rafrigeralion,
Gas Heating, full instructions. Dooleo, Inc, 11252
Goodnight, Dallas, TX 75223,

REFAIR lawrnimowesrs thoasands of parts and tools whole-
sale ligt 50¢. EMwanger's, PM, P.O. Box V, Port Jervis, NY
12

MANUFACTURER of affordabla cellular telsphonss ($395)

BLUSINESS OPPORTUNITIES
o L S P L R S LRSI 11 3 e S | k.
IMPORT-Export opportunity, profitabhe world-wids, mai
ordar business from home, without capital, We ship plan for
no risk examination. Experience unnecessary. Free Report.
Mallinger, Dapt, C2T0C, Woodipnd Hills, California 31367

MWEED MOMEYT Earn at home, Free details. Douglas, Box
11680, Glandale, AZ 85311

“JUNKED TIRES™! $1.00 Pound? Send stamg. LaValley's -
286, Culord, FL 32684

HIGH Proitts T-Shine, Caps. lnexpensive trandler ma-
chines. suppdies. Press, Box 22809(GC), Tempa, FL 33623

$100°S WEEKLY MAKING EARRINGS. Details plus Sam-
ples $5.00. Flutterby's, Box S40P, Alexandria Bay, NY 13607

GET RICHI! 100% GUARANTEED. Frofitable Home Busi-
ress. Details FREE! SASE: 402, Roosevell Towers 3,
Caparra Haights, P.A, 00520,

START YOUR BUSINESS MOW! Easy-to-follow, step-by-
step guhde! Shn-adr‘nq Investmant! Special bonus! Free
detalls! Cardinal Company, Box 160387-81,
Cupearting, GA.HU'IE

MALORDER, ultimate home business. Details SAZE. TT11
Greenback #252, Cirus Hedghts, CA Bo810

VINYL'S where the money kal Professkonally repalr, refin-
fsh, recolor fumniture. Ouick, sasy. Two small £20 jobs & day
aam you $1,000 & month. Homses, carm, offices, resteurants,
unbimited cusiomars. Stan earning after & few days practice.
Deatabls free. VIP, 2007 Montross, Chicago, G018,

BUMPERSTYCKER Printer. Chaap, Simplo, Portable. Free
Datails, Bumpar, POB 2279(GC), Tampa, FL 33822

HYDRALULIC JACK REFAIR MAMUAL, CATALOG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEMAS THE20-4157

PLAND Tuning quickly kearned with home study courses.
Diploma granted. American Tuning School, 17050 Tetfer
Drrive, Morgan Hill, Galit. 5037

$40,000 ON 14 ACRE] New Hydroponics - inexpansive,
pleasant, practicall Free information. Robin's, Box 1214,
Franklin, TH 370651214

5104, Spancer, lowa 51501,

PREPARE Tax Retums. Eam high fess, dignified work,
Train a1 homo. Accradited Program. Naticnal Tax Training
School, Monsey, ZKW, Now York 10952,

EXTRA INCOME, Assamble products at homa. Mo axpari-
ence. Detatls. 1-813-576-7500. Ext. 698,

MAKE YOUR DREAM COME TRUE. EARN $50,000 YEAR-
LY REFAIRING SMALL CRACKS 1N WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-828-8523 OR
WHRITE: THE GLASS MECHAMIX INC., 10770 NW 4Tth 5T,
SUNRISE, FL J3351

14,947 HOMNG KONG-TAMWAMN Products . Small
lots. Some semples fres. Harbor, Box 1T19PMI0, Yuba
City, Ca 95892

RECOMDITION BATTERIES! Easily Eam Hundreds
Waekly. Untold Secrats. Free information. Battery Outlet,
Box 33008, Hickory, N.C. 28603

[RSTRIBUTORS NEEDED. Now series Financial Pam-

phiets for average peopla. 5500 for sample BSswe and
information. Aed Letter, Box 100831-M, San Antonis, TX
T2

READ Books for pay! $100 a tite, Write: PASE - HUZ, 161
Lincolnwgy, Nodh Auwora, IL B0542

LET The Governmen! Fnance your smal business.
Grantgfioans 1o $500.000 yearty. Free recorded massagd:
TOT-445-B500, (KZ3)

CAR DETAIING  instructions-machines-supplies-
Polishing Systerns B0-245-8118.

$1.00 sends your nama to &l free opporunities this laswes,
Viate, Sardice Dept Box E3206, Portlend, Oregon 97283
1-800-522-T625

£205 DALY “CHROME PLATING™ Auto Parts, Mosarcy-
cles, Ineupensbve, sasy, (Frea) information: Chroma Plating,
Box 2285, Wasdor!, Maryland 20604

MAKE 3535. Sawve time answering opportunity ads. Write
now for important fres datails. No
Company, 2630 NE4Sth Strest, Box 11636, Siver Springs,
FL 32688-1168

$50,000 PER YEAR BOAT HULL CLEANING. Free details.
Steve, Box J766, Hot Springa, AR 71914

GET Paid by Collection Agency. Expenisnce uniscsssary.
Wirita: NG, 781 W, Oakland Park Bhvd. 123P, FL Lauderdale,
FL 33311

TAKE Catslog Orders. We drop-ship 2965
spocialty products. Lowes! below wholossle prices. Immed-
e delvery. Spettacular homa business opporiunity. Free
Baook. SMC, 8401 De Soto Avenue, Dept. 20-10. Chataworth,
CA B1311-8091.

bast-sslling

RECYCLE METALS. WO, NOT BEER CANS! Ensy $458
wssilyl Free information. Recycler, Box 1214, Franklin,
TN 370651214

5200 - $500 wookly—AT HOME! no gimmicks - Details
FREEN Homeworkens-B, Box 636579, Margate, FL 33083

$1.000 WEEKLY AR TOOL REPAIRING. Instructions
Parts and Toods Wholesale Free Detalls. Bow 534, Wichita
Faits, TX 76304

F1,000°S WEEKLYIE MALING FROM HOME! Immadiate
opportunity! No ObBgation| MLC, Box 3556PM, Danburny, CT
06813

nmmmsmm Progress,
Box 83248, Los Angeles, CA 90093

£38200 From Square Fool Piywood. (Huge Demand)
Revealing Proof 5100,  (Refundable)l.  Wogdwin,
Bridgewater, Mass 0Z124-2299

HUNDREDS wookly oasity. Assemble PROVEN products in
your Spare time. Mo experience. Froe Brochume. Council.
Box 22T, Sikverdale, WA 58382,

BATHTUB REGLADNG, product sakes. service and irain-
ing. Gall Uniqua Coatings Corp. (404) 3450072

MAKE High Profit, Hot Sallng License Plales Signa
Vacumagic, P.O. Box 24886(GC), Tampa, FL 33623

MAKE RUBBER Stamps. Highly Profitable. Frea Details.
Stamper, F.0. Box 238089 (BC), Tampa, FL 33622

EARMIMNGS Uniimiied! Mall our burgiar akarm sthesrtiss-
ments from home! RABM Merchandising, Box 58314-P,
Chicago, llinos 60656

VEMNDING MACHINES. Mo selling. Foutes sarn amazing
profits, “Big Catalogue FREE." Parkway Corporateon, 1830
PMIB Greanspring Drive, Timonium, Maryland 21093

BiG BUCKE IN TEDDY BEARS! Manufaciurer Seoks
DHstributers Who Wish 1o Earn $100,000 Per Year! Toll Free
1-800-426-0189. Kideo Products, 223 Horssblock R, Farm-
ingwille, MY 11738

TAKE PICTURES for profil. Camena Ventures, Box 711,
Lamar, CO B1062

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Weekly Profis presently svailable withoult
Imwastment. Write: Businesses-8, Box 9008, Bakdwin, MNew
Yok 11510-0008

|Continued on naxt pegs)
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BUSINESS OPPORTUNITIES
from

MAKE HOMEMADE BOOWLETS. I've eamed $187,000

RETIRE At Any Age. Mons Manay With Your Cwn Business
At Home. Send For Free Dwtails Today! Sparing, 505 Elpaso,
Derty, Kansas 87037

MEGABUCKS selling Information by mall #211, 2006
Kentucky, FL. Gampbedl, KY 42223,

EASIEST wary 1o make money at home. Stop putiing it offt

with mine. Free information, Faelcon, P.O. Box 5320, WANT Financial Fresdom? Start Own Mailordar Business. | FAesults guarantesd. Free information, RNT Publications,
Sarvigrville, TH 3TBGL Froe Details. USC, 2407 Ashland, Bossier City. LA T1111 Bool 448, Depl. PM10838, Warminster, PA 18974
PIANG Tuning Academy, 281 Garmania, Alewander, ARK SECRETS Formula! Get rich fast... Free informathon: £200 dally with PVC Fumiturel Easy. fun hometassd

T2, Easy Home Instructions, Tools Included, Vies'
Mashercard,

HUGE PROFITS! LEARN VCR CLEANING AND REPAIR.
Award-Winning Vides And Traiming Manual Reveasts SE-
CRETS! Prior Expersance Unnecessary. Fres Inlo: Yiejo
Publcations, 3540 Wilshire Bivd., Sie. 310, Dept. PM2, Loa
Angeles, CA D000

LLT Enberpriss, Box 2363, Oshaws, Ont, L1H TV6, Canada

BEST Profitable HOME BUSINESS OPPORTUMNITIES . . .|
Provon MONEYMAKERS. .| Detalls . . . FREE . .| Write: GMS,
Box M5-AD0, Londanderry, WT 05148

$100,000YR! Eazy. New. Tha Littimate Opportunity. FREE
Detalls. 1-800-446-3415

business plan. Business Plans. Free details: Nomsworthy
Intemational, 274 Cree Ad. Sherwood Park, Alberia. Canads.
ToA-4G2

FINANCLAL INDEPEMDENCE! How 10 start mos! PROFTT-
ABLE baysiness at home. GLARANTEED. Frea detalls. Write
today. Bobby Publishing, (PM10) 600 Acom Grove Court,
Tallahasses, FL 32312

MAILORDER OPPORTUMITY: Starl profitable home buss-
nass without experence or capital, Information free. Mail
Order Associntes, Dept, 455, Montvake, Kf 0T845.

AMATING Taps makn up 1o $TELO0 your next wiskend,
Sond §12.95 to; FACT, Box 334, Monnos City, MO, E3S5E

FREE REVOLUTIONARY KITI $1650 Wasakly! Become &

moneymaking. Free report. PYVC, TT1PM, Balthe Ground,
Washingion SBS04-077

MEW 3-0 CAMERA USES STANDARD 35mem FILMI Free
sample  photographfinformation package. Call 800-284-
8080,

WViISAMasterCard GUARANTEED regardisss of credit his-
tory. Details FREE! Credit'B, Box 634366, Margate, FL 33063,

YOUF W
Sticlary Publishing, 8853 Swallow Wey, Fair Oaks, Ca
BSEIB-E526

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free information. Growbiz, Bom 308010,
Serninary, ME 39470

$258.00 WEEKLY! HOME ASSEMBLY WORK! WRITE:
JOBS-B, BOX T4, EARLTOMN, NY 12058

$50,000 Yearty! Sall books by maill Free S0-page manusl!
Ousality, B 1305-XP, Seaford, NY 11783,

FREE REPORT reveals how a young 25 year old makes
Huge Wads of money, opirating & Gnigue home Dusiness,
right from his kilchen tshis. World imports 100,000, Dept
P-3, PO Box 130, Sterlng, Virginia 22170

Special ToolyTalents. S0, Box 25004, Pleasant Garden, NC
2Tn3

SUCCESS! Money! Powerl You can have it all. Free
Iterature. St. Thomas 84-P Spring, Mew Britain, CT 08051

THOUSANDS POSSIBLE - Low risk quick cash proven
mroma businesses. Frea detads. Write today. Monarch 1A,
OB - B, Decatur, Georgla 30031

mmm.mmmm

1000 Companies Hiring Homenworkers, AN skills, Specific
Roundrock, TX TEE64-2380,

NEW Product Sales Distribution Lighted Housse Numbars,
Diest Bwmann 1-813-585-2582

MAKE $165,000 MONTHLY! EASY! NO INVESTMENT. F-
MANCLIAL, BOX 1150-PM, FORT WASHINGTOM, PA. 19034

AUSTRALIAS FIMEST Buy direct—no middieman lambas-
the bargains—oanafits 1-500-234-3358.

IDEAL HOME BASED BUSINESS Tum Spare Howrs into
Cash. Small imestment. Exciting Opportunity! Fres Details,
Alatidin, Box 4B0B5PM, Watsuga, TX 76148

ESTABLISH profitable mallorder busingss at homa. FREE
DETAILS. Write today. Active Enterprises, Suite 301, 158
Donna Or., Hanower, Mass. 02339

SALESPERSON'S draam. Sale-Stride. New-axciling. pra-
teched torritory, existing demand, no rejection. Sl:ﬂquru
incoma, $6.000 or $21,000 to own business. Recording BO0-
SE-IR09

$400 diaiby recycling “Fros Tires 7 Yes! (Free) mformation:
Winans, TT1PM, Battle Ground, Washingion 98604-0771

EARN big bucks, copying and salling Michinel
Holmea, 330 West 42nd Streat. Suite 160, New York, NY
10036

ST 500 yearly “hidden” In your computer? Yea! (Fres)
repor. Simpecn, TT1PM, Battle Ground, Washington B8604-
oM

T-SHIAT PRINTING MACHINES. We sell professional sin-
e and mult-color screen printing equipment. Inaxpansive,
Free brochures. Catco Supply, 12086-Phd NW 25 51 Coral
Springs, FL 33065

HOT OPPORTUNITIES: 100 NEW, profitable home busk-
neases revesled Froe Oetails. Business Publications, 304
Hewbury 5t., Sulte 362-A, Boston, MA 02115,

£300 A DAY Taking Phore Orders. Peaple Call You 304-
TTE-5ET1 Ext. L50, 24 Hours.

FREE video on business opportunity, O'Medl-M
Lana, Suiswen, CA B4585

LEARM Gold, Sitver, Platinum Scrap Recyckng Buainess.
Fremg information: Recycling, Box 11216P, Reno, NV B8510-
1218

MCOME Discowery| Farmows Ph.D. scientis) rieraals hagh-
Income disoomeries aryone can use 1o achieve waalth. Fres
tacts: Happ Enterprisas, 2404 Chapel Hill Road, Ponca City,
O Ta504:

$380.00 Day: Seml-Auomatic Concreta Block Machines.
Send $20 95 tor Full Color VHS Video of Entire Oparation, All
imlormation o gel stared, Refurdable. OUR 34TH YEAR.
Garlayme Equipment Company, Aoute One, Box 3740, Rapsd
City, South Dakota STT02-8723

MAKE Money, Have Fun $200 Hardos, Box 221,
Whoming, PA. 15644

144  POPULAR MECHANICS

- 10 Dak

$5.000 WEEKLY! Ouaraniesd mcoms. FREE: Insiders
Guide to Unclaimed Fortunes. Paragon Industries, Z301C
Cantral, Suite 488, Bediord, Texas TE0

MAKING EXTRA MOMEY MADE EASY. FREE Subscrip-
tion to Opporiunity Magazing offers hundreds of proven
wanys. Write: Opportunity, Depl. 538, 8 N. Michigan, Chicago,
1l BB,

BE YOUR own boss. Work 8 homa! Free Dedails! 1-800-
B22-TE2S,

#1500 WEEKLY processing Business mall from homael
Enclose stamp! - Lauren's-PM, Box 1618, Bridpeview, IL
G485

SEAVE FEDERAL SUBPOEMAS anywhers, profit. free
imformation. Acme, P.0. Bax 575, San Antonio, Texas TE202

EARM QUICK CASH! Buy Gowernmant seized Cars,
houses, computers, jewelry. Belzunes, Box £308-AD, West
Conina, CA 19791,

$50,000 AT HOME, new, high profit, no inventory, sample
§3. refundabile. JTA, 1364 N Grand Ste. 165, W, Covina, Ca
e

“$150,000 MY FRST YEAR" Home regalr business.
Spare-time. Frea brochure. MasterCraft, Dept. 2108, Box
30183, Savannah, Georgia 35410

HIGHLY PROFITABLE HOME BUSINESSES Frie Details.
Sterling Publications, 1100 MHorth Wemer, Evanaville, IN
a2

EXCLUSIVE OPPORTUMITY, fascinafing monay-making
plans. Frea defadls. Saguare Publishing, 1585 North
Sandarso Road, Tucson, AZ BETAI

$100,000 IN 90 DAYS' Proven System, Detalls. SASE.
Freadom, 785 Peace Portal, Blaine, WA G820,

MAKE $15,000 MONTHLY| Easy! No Investrrent. bcDow-
o, Box 5529-8, Déarmond Bar, CA 91785

148P, Ashwille, PA 16613

PROFIT FROM REPAIRING DAMAGED WINDEHELDS
HOT REPLACING. COMPLETE SUPPLIES. GLAZ-X
SYSTEM B00-545-2T70

START your own profilable business. Free information.
TM™ Fublications, 2500 Meysr S.W., Dept 48, Wyoming. M
43508

MAKE §7.000 Morthly as Loan Broker. No Imesstrment
Friss Details: Finsncisl, Box 365T8-A, Anahaim, CA 92803

mmm@mmmcmmm
expariance. Thompeon Greerwood., 1115
HIHHDUQHEI-.W- N.C. 27603

THOUSANDS Monthiyl Using your Anawerning Machina!
GC industry, Box TIS65-PM, Washinglon, DC 20008

2221 Hyde Park, Boulevard, Los Angales, California 90043

Friendawood, TX TTH4E

WANT TO KNOW in sdvance which opponunity offers
work, which don't? Free Detalls Cormucopia, 318—20th
Street, Suite P109, Miami Besch, FL 33139

PROFITABLE Business - Mo
Information. Morgan Publishing Go.,
Munford, Th 38058

SHOOTING photos for profit. Booklst telis how. $3.00.
Bradford Enterprises. 2840 So. TOth, Suite 2P, Lincoin, NE
BRSO

. Fres

P.O. Box 1241,

FORMICA: Ropair Bumed and Damaged Countertops
WITHOUT REPLACEMENT! CQuick, easy to S500day,
Change Counteriop Colors WITHOUT REMODELING! Mik-
liong of apariments, homas pay profits immadiately. Intno-
ductony Freel 206256-0742. Introductory Video-
tape §14. FRenew-All, Box S900PC, Vancouver, WA BE66E

HOW TO START A PROFITABLE LOW INVESTMENT
BUSIMESS Mationally known Author and Business Consul-
tant shows you how. Free Datadls. Alpine Books, P.O. Box
BI22 M, Durango, GO B1302

Hﬂmﬂlmmhmhﬂwhhﬂh
magazine, "Opportunily Seekers”, Dopl. OM, Box 24108,
Jax, F 32241

NUWAY BLALDIMG. Make durabla budlding plastic sasily.
‘Waterprood, fireprool, attractive. Start smell. Get Bigl Beys
Laboratory, 2086-2075 Drive, Cedarsdge. Colorado 81413

500,00 FROM ONE SACK CEMENT! FREE Pictum Proofl
BRINGO, Box 1082-M, Hespoeria, CA 82348

70,000 MOWTHLY Working 5 Hours Weakly! Call record-
od message: (303) 674-8155.

(Continued on next page)
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VIDEQOTAPE DNSTRIBUTORS MEEDED! Eam extra
$50,400.00 annually. Information $1.00. Videoscops

Productions inconporated, Department P10, P.O. Box 20301,
Atiants, GA G256, (404) §71-T542,

MAKE MILLIONS MANUFACTURING BATTERIES! Free
Dwtails, Everlest. Box 385, Bogola, MJ 07603

MOMEY Hever Stops! Incredible Demand! Make Simple
Homemade Bookletsl Huge Profital Mert, Box 35622,
Richmond, VA 23235

FIND, FIX OLD HOUSES! Fortune, Fun, Practical, Froe
information! Classik PMG, 72571 5t Landry, Govington, LA
70433,

ESTABLISH FIMANCIAL SECURITY - AVERAGE MONTH-
LY INCOME OF $5.200 assisting our firm 1o establish s
advertising network. For mose inbormation, send £3.50 and

to:  Southwestam
Consumar Marketing, F.0. Bax 3548, FL Stewart, Ga. 31314,

LEARN To Operate Seven Most Profitable Businesses.
Datailed Book! §20.00 Guaranieod| Write: Edward Starke, 8
Macce Drive. Salisbury Mills. MY, 12577 or call §14-498-
4723

BANK £500 A DAY
MIMIMAL  $tar-up! Mo investment! Free details:
Specialized Reports, Box 280088, San Francisco, CA 84128

$1,000°8 Monthly at Home!! FREE Details! KL, 28422
Trabuco #105-245, El Toro, CA 82630

FREE INFORMATION! Ged pakd §T50000 weekly for mailing
letters. Guarantesd! Entreprensurs. Box GZITZE, Wirginia
Baach, VA 23462

£200 Daily With "Homemade Meta! Detector, Exciting
Untodd Secrets! (Frea) Report: Detectors, Box 2285, Waldor,
Marytand 20804

£37,000 SPARE TIME] AT HOME] Making " Special” Book-
jots. EASY! (Free) information Thomas, Box 52210l
Atinens, GA J0604-5221.

HOMEMADE CATALOGE AND BOOKLETS. THOUSANDS
MONTHLY EASILY. Eamnings keep growing. Profit, Bax
1576, Sitverdale, WA 68383,

CLEAN MONEY! Gel rich with your own cleaning bus-
i, Stiwd small-grow big! Fris inlormation. Syalama, 12645
M. 31 5t. Phomnix, Arizona 85002

GUARANTEED CASH GEMERATOR! Your Own Piloted
Uiralight Blimp. Make Thousands. Simpba Tools, Materials.
Safe Mo Licenss. Plans $30,00. Airiite, 1186 South
Main, Suite 123, SLC, Utah B4107-3114

$250 DAILYT Recycling “SPECLAL™ Metals-Flastics. Easy
iy (Free) Information. Aecycle, Box 5221-C1, Athens,
GA B0604-5221.

BE YOUR OWN BOSS. Home business opportunities.
tion, Horizon Publishing, 208 Mi. Pleasant Ave. . Wallington,
M 07057

ASSEMBLE Closet Onganizers st homa, MAKE 5300 DAY!
{Free) Details: Assembly, Box 5Z21-C1, Athens, GA J0G04-
Sz

FREE Information on Seven Home Businesses. Amdt
Enterprises, 304 181 Sireat, Melrose, MM 56352

GROW ORCHIDS aasily &t homa, without & greanhouse,
for baauty and profit, Foresat, B37 Monmouth Road, Windsor,
Ontario, NEY, L5, Canada

FANTASTIC Eamings with Rubber Stamp $2.00. 14638
County Cress, Houston, TX T704T

END CAR PAYMENTS FOREVER! Drive Luxury Cars make
Thousands! Fres information. PacPulbs, 3550 Mahaila # 522-
PMZ, San Diego, CA 82122

IMPORT/EXPORT. Free details on home based business.
LaCross, 19524 Suburban, Suite 1Z2PMI0, 5t Paul. MN
55119

START YOUR OWN PROFITABLE business af home, Free
datails, CBM, P.O. Box 32573-C, Kansas City, MO 82111

FREE exiensive detslls nine no non-sense high profit
home businesses. SHARP, 110PM IT6T Highland Drive,
Carlabad, CA 92008

$75,158 YEARLY! START SPARE TIME! Furniture Resto-
ration. Mo investment! [Frea) Detalls: Patterson, Box 531-
Ci, Athens. QA J0604-5221

TEST-GAMES. Excallent income| Detalls, Sampla, $2.00.
Rassarch, Box 1243, Gresham, OR G030

122% PROFT, Meet Big Demand For Reiied from driving
fatique, siress, painl Mew woodbaaded Massage Cushion.
Frea information. BO0-883-1060.

PROFITABLE HOME BLISINESS SECRETS| FREE INFOR-
MATION. SLR ABSOCIATES, P.O. Bax 1008-PM1D, Stering,
WA 22T

HIGH Profits! immadiate Guaramss Details Send $3,00 to:
Bourda Publishing, 4212 San Felips #300, Houston, TX
TTOST- 2902

MOHEY! Product m Demand. Frie information. Suite 065
Station A, Ottawa Ontario K1 BV4 Canada

$400 DAILY! SIMPLE BUSINESS. FREE DETAILS. PEM.
Box 18296-P10, Oklahoma City, 0K 72118,

BiIG Money Repairing Auto Windshields, Suppiles and
Free inlormation. Grubbs Glass Palch, P.O. Box 243,
Montecillo, AR T1655

OPERATE HOME BABY SHOE BRONIIMNG BUSIMESS.
Potential Unlimited. Kits, Supplies, Store Displays, Free
Irformation. 1-800-635-3431

UNCOVER the Secrets of Succeas-Fres Details on starting
Profitable Business st Homa. Probat Publishing, 1113-PW10,
5ih Strest, New Glarus, Wi 53574

ADVERTISE Fres in 507 Magazines. $5.00, Directory, Box
11N, Atlanta, Georgia 30301

1 MADE $100,000 last year with yard sales - you can ool
$6.95 for my book "Tha Yard Sale Entreprensur”. Best
Imvestment you'll Ever make. Western Dynarmics. Dapt P1,
Box 23175, Phoenix, AZ 85063,

INETANT CASH FROM FIZZ-UP, INC.| Aryone wha drinks
soda nissda |1 Mo experience necessary. Frea Details. Box
208-PMID. Vernon, CT 08088,

START a SUPER PAOFITABLE BUSINESS from scratch.
Frea Subscription to Opporiunity Magarnae tells how. Write
Opporbunity, Depl. 535, 6 M. Michigan, Chicago, |l 60502

MAKE msney salling mformathon by mail! Free Detaits! 1-
BOC-822-TE25,

500 MONEYMAKING mall order ideas, free detsils. DLJ,
3416 South Banton, Kansas City, MO 84128

HOME Assasmbly! Easy Work, Excallant Pay! Rush SASE
Homework-FM, Box 528, Danville, NH 03818

GET RICHII Ancien! SECRET discovered! UNLIMITED
WEALTH iz YOURS! PROOF FREE!N GWPC, Box 2668,
Raston, VA 22090

HOTTEST proven profits in your spane tima. Tremendous
pecfit. Exsy. Mo parsonal selling. Frea details. Right Coumsa

Publlshing, P.0. Box 4544 Suite 1Z7PMO, Anabeim,
California 92803
TOTAL Suctess! . You Can Achieee 1.

Free Details. Hancock's, B95 Maple Suite 132, Burlingion,
Ont. LTS 2H7

START Your Own Profitable Business At Home, Free info:
SED, 3232 Cobb Plwy, Sulte 233, Atlanta, GA 30339

SUCCESS! MONEY! POWER! You can have i all. Exciting
frow details! JAM, Box 186 (F), Springvale, ME (4083

YOU can make monay writing fillers for magarines!
Booklet tells how, $3. BF, Stewart's, 15085 Rd. 1950,
Abordion, Ohio 43501

N0 CAPITAL?T YOU can siart home business!
Free detaits, Humy! Longworth PM-T, 214 2nd 51 #3,
Lynden, WA 8364

MAKE UP TO $750 NEXT WEEKEND, Complate report: 54
Graham Morton Press, POB 1504, Summit, MJ 07802,

CONFUSED| Tum your writien words into o forfuna. Fres
information. Echo Hill Distributors, 546 Lake Country Acres,
Granbury, Texas TE04B

EARN THOUSANDS MONTHLY home business, write:
Birystol, 218 Grapeving Hwy., Fort Worth, TX 78180

MAKE Monay Writing Shost Paragraphs. $3.00. Ryan
Kalby, 14804 Spring Maadows Drive, Damestown, Mandand
20674

$10,000 MONTHLY POSSIBLE] Amarica’s best opportusnt-
ty! Regroup, 1540 West 75 South, Clearfield, UT 84015

EXTRA! EXTRA! READ ALL ABOUT IM “Thousands
Acquing Quality Books on Home Business Starups and Live
Happily Ever Aftor”. Froe Packet Paragon Publishing, Depl
113, 7074 Via Ramada, San Jose, CA 95130,

TAKE PHOTODS. EARN $100 HOURI (Freo) information.
Camara, Box 5221-Cl, Athens, GA J06E04-5271.

ETRUTS OR BRAKES- Save § Fitling Your Own And Make
§ Fitimg For Othars Write: Box T326 MUY, MY, 10150,

SHOW and soll new, aliordable 3-0 Camara. Mot sold in
slores. Mo inventary needed Sample photo, brochure sells
camera! See lor yoursell Westar Associates, Box 120247,
Adinglon, TX TEH2.

GUARANTEED EXPERT REVEALS HOW TD Maks Money
In Home Businesses. Free Information. Fry's, 656
‘Woodatream Rd., Effingham, 5.0, 20641,

MAKE 54,000 MONTH SPARE-TIME! Easy with your COM-
PUTER] (Free] Report. Computer, Box 5221-C1, Athens, GA
1

MOMEY AMD SUCCESS can by yours| Complate Program.
Frea Literature! Clark M5S10, 621 Pulaski, Bellingham, M&
0018,

SUCCESS: Easy, Profitable Home Business Secrots, Freg
information. Books, 2248 St Antoine Suils B. Dept.
PMT0, Monireal Quebec Canada HAJ 1A7

CONCRETE Interbock Pavingblocks, pleasant, profitable
Backyard Business. Approximately STO0 investment me-
quired. Datalls: Beck Enginsering, Box 1304-L. Mabille, NY
11747

TURN YOUR HOBBIES INTO CASH| FREE REPORTI Box
2TZG-PME, Tampa, FL 33618

BUMPERSTICKER Printer. Cheap, Simiple, Portable. Free
Dedails. Bumper, POB 2279(GG), Tempa, FL

mrmtmmgumm Mo irvestrmant in
lae. Big Governmant will heip £3.00. PB
Enlupr‘u- 231 NE. Armow Way, Myrtle Croak, DR 97457

MOMNEY dadly in your mailbox work 8t home no selling eesy
to sian. Guearantesd. Detalls: §3.00. James Lao, P.O. Box
1411, Mobile, AL 36651

WIN AT 649 B-36 535 639 lotteries using & special
number gird. Send $20.00. B. Conn, Box 209, Station U,
Elobbooks Oniaric MBZ 51

MOW! SUCCESSFULLY start your own profitable busi-
ness' FREE DETAWLS! Wygonik Publications, B2601
Buchanan, Natrona Heights, Pa. 15065

HIGH Profits T-Shirts, Caps. Inexpensive transter ma-
chines. supplies. Press, Box ZB0HGE), Tampa, FL 33623

LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FREE
INFORMATION. PERRINE, BOX 1721, AUBURN, N.Y. 13021

OUTSTANDING HOME BMAILING PROGRAM! Excaptional
Earnings| Free Detadls: Premier Mailars-15, Box 26600-300,
Albaguendgies, NM, BT125

CASH MACHINE! Simpie, Easy. No Exporienon. Details.
Alriite, 50 Wetsey. SLC, Litah 841114420

SECURITY, $uccess - details §3.00. Mystigue of Succe$§,
1546 W. BD0 5., Provo, UT B460N

END YOUR MOMEY WORRIES! Amazing system requires
no i rnvestmend. Guarsnieed Legal Send slamped, addressed
ervelops for FREE DETAILS 1o, Worthéngton Publications,
Box 28, Dept. PM, Worthington, Dhio 43085

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTIESING. Booklet shows you how o start your own busi-
ness with Glessified Advertising. ONLY $1.00 FOR BOOK-
LET — (5200 coupon refundable with first order). 3.8
GROMOWICT, POPULAR MECHAMICS CLASSIFIED, DEPT.
54, 250 W. 55TH STREET, NEW YORK, NY 10010,

DISTRIBUTORSHIP OPPORTUNITY wholasale ovar 3,000
quality producis. $500 brings giant catalog - retundable.
Tempo Treasure Houss, P.O. Box E588. Wateriown, New
York 13601

'WE DROP-Ship Mail Order Products! Prodliable home
business without capitalll Prices, nstroctions §1.00.
Sandak. Boot 1806, Springfiald, VA 22151

{Continued on next pegs)
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MALORDER OPPORTUNMTIES
(Continued from preceding pege)

BORROW ANY AMODUNT! Ge? VisaMasterCard! instant
rophy. Sunrise, Box 42X, Bathpage, NY 117140042 / (516)
340-1549,

MAILORDER Books. 1,000% Profit. Report. Selectco, Box
1144, Clearwater, FL 34617

BEGINMERS WELCOME. MAILL ORDER PROFITS. FREE
REPORT. Suscasa, Bax 11701, St Paul, MM 55111

MILLIONAIRE Maitorder Expart Reveals Money-Making
Gacrats. Free, oxciting hour cassetie: Mel Powers, Mo,
Holhywood, California 91605,

GUARANTEED INCOME. Ralse Chinchillas. Sand $10.00
{refundabie) to: Chinchillas, Dept. B, Fe. 1, Box 542
Willcox, AZ B5E3

500 to $1000 a month plan raising rabbits. Free Details.
‘Whites Rabbetry. Box S3PM, Centervilie, NY 14029

BALDING

MINOXIDIL. Grows Hair 4 months. Box 1213-C, Makati
1288, Philipphnas.

OF INTEREST TO ALL

PERSONALITED MUD FLAPS. Threa lighted initials. Fed,
green, yeillow of rainbow lights. Lireal gift. Beal the rushl
Chrcher macrwel assembled. $39.85 plus $3.00 post-
aga. PMFCO, 402 South Main, Box 30, Woonsocket, Rhode
Istand 02E85

FREE MONEY! 500000000 Giveaway. Grants. Mever
Repay, Details §1.00. (Refundable), Jakia, Box M0S8-PR109,
Seminoka, Florida 34542

BORFAOW $500 - £100.000 38% eligible. Free applicaton.
Glolsl, 2441 Herfshire Rd., Greenabor, NG 27406

nitely! Froe Report| Sucosss, Box 19739-A0 indisnapaolis, IN
48218,

BORROW 3500 - $40.000 on Signatural §7% Eligitle!
Any Purposel Free Application: United, Box TEZTM. Long
Beach, CA 90807

DEAL DIRECTLY: Quick Signature Loans, Credit Cards
ssued Mationwide! Dominion, Box 35622-FM, Richmond,
Vi 23235

MONEY Probloms? Free Book desoribés Loana, Cash,
Governmant Grants, other bonafits, availabie to individuata.
Write. Associates-AX, Box 9008, Baldwin, Mew York 11510-
B008

35,000 Credit! No Credit Check! Mot information. Actual
Cradit {813} T91-8550

WANTED MISCELLANEOUS
GOLD, Sikver, Platinum, Mercury, Tantalum, Samphis
Evaluated Free. Cre Assaying Senvice. Call Wholesale Termi-
nal Toll Frea: 1-800-632-1010

BUYING Tungsen Carbede, Precious Metals BD0-321 6814
DOhio 216-531-8353 Collect.

GOLD, sitver, lovidift contacts, siiver sokder, gold filled,
rolied gold pists, godd and sitver coina. AL Refiners, 652
Myrtia 51, Ellzabeth, N 07202 201-353-5040.

BATTERY CHECKER - Mew - Linique - Practical. Chaok
Strength of Howsshold Battorios. Ore - £3.00 Two - $5.50.
Virtoma, Box 811, Bluffion, ndiana 48714,

PAY LESS! 11.88% - 15% VIBAMASTERCARDS. 38
BankaiAddresses. Mew Direciory! $5. PrimePress, 218
Robinhood, Latayets LA 70508

FINANCIAL

MEED MONEYT When Banks stop. We start no credit
check, collperal or co-signen nesded. For Application
write: BOCT, 1107 Crawlord Road, Statesvilla, NG 28677

BORROW $100 - §100,000¢ Fast! Confidenial| Glendate,
Box 260279, Plano, TX TH02E. (214) 5861815

THE MOST AMATING COLLECTION OF FREE THINGS -
EVERI Details: Qualls, 309P Calumet, Centralia, IL 62601

PAYDAY LOMANS - Musl have checking account. Call Now
1-800-445-0680.

WINNERS GET HIGH OM LIFE NOT DRUGS, bumper
sticker, Speak oul, Send 53 Phipps Associates, 11815 N
Gray, ndianapolis, IN 86002

FREE PRIVACY CATALDG. Cash incoma opportunities,
Hiding assets. Secret ans. New idantity. Eden, Box 8410-
PC, Fountain Valley, CA 92728

FREE Promoticnal Albums, Concert Tickets, Sterecs, atc.
Information: Barry Publications, 47T 82nd Street, Brookiyn,
WY 11208

AMATING Mow hand cleansr FREE SAMPLE. LincMar,
Box 150843 PMI0, FL.Worth, TH TE108-0843

MERCEDES, BMW, Porsche, Cadiilac, etc. Only $3%'mo.
Mo Auctions or seized property. Free info. Cars, Box 844,
Depl. M10, Glan Bumie, MD 21061

GLANT NEW INDUSTRY PROPOSED!
EXCIMMNG DETAILS FREE! #10 SASE HURRY) DRAWER
TOTT, DEMIMNG, NM B8031

BORROW 550,000 “Fasi”. Any Purposs. Guarsnieed
Capitai, Box 561358-PM, Chariotte, NG 28256,

FEDERAL Loans for Small Business Mow avalilabba!
(BOOTET-OTE2 for immeadiate details

DEBTS?T BILLS? BAD CREDITT No problem! We'll help
niea. Applications accepied to 850,000 Mot a loan company.,
Froa application call [205) §79-1400 or write: TCAC, depl.
PM. 400 Contury Park South #117, Birmingham, Alabarma
25226 '

Easily. Any amount, any reason, Al . Guaranised—
We Daliver! 4521 Campus #2895HM, Indnag,
CA 92T15. 24 hrs: (T14) B40-1044

GOLD CREDIT CARD GUARANTEED APPROVAL. NO
BANK DEPOSIT NECESSARY. CATALOG BHOPPING. USA
GOLD CARD 1-B00-B88-TTT4

VISA/MASTERCARD GUARANTEED! re Loans
Cradil history unnecesaary!_ MCA-51, 3800-111th, Chicago,
IL. BO655

VISA! MASTERCARD! Duspite Pust Crecit Exgarinncs!
Majority of Applicants Approved|” Apply Toll-Froe: 1-800-
888-B051, Extonsicn 15, lssusr New Era Bank, Somarset, NJ

BORROW $500-200,000.00 on signature, Fres Applhcation.
Lewi Galbrasth, P.C. Box 602, New York, NY 10018

BORROW S500-540,0001 “Crhvarmighl.” On Signatune. Keep
indefinitety! Action, Box 5480-4, Diamond Bar, CA 01786

BORROW S500-5100,000! “immedistely.” On Bignature.
Kesp Forever! Credii-3A, Box 1621, Spring, TX 77383

NUMEROLOGY Analysis. Send full birth name and date,
$35 to ABC, T Cobb Plwy, Suite 233, Atlanta, GA 30538

MILLEMILUM CRISIS! Catachysmic spariisal (and social)
changes coming with Thousand Year's anding! SASE.
Milkariurm Books, Box 267, Goldandaks, WA B8620

PARKING METER TWER: Mo mone parking thekets. Times
frowm one minube o bwsnty howrs. ideal for 1aking medica-
thens, keeping appointments, and making imponant calle.
Satistaction guarantesd. Donakd Warren Mestor, Warren Co._
Depl. IA, B356 Fullbright Avenua, Canoga Park, CA 91306
MNo. 785 §9.95.

ammmmeur.Pﬂauﬁ.mm.wnw
- §3.00.

GOVERMMENT SURPLUS FROM $1 Uncle Sam has 1
bilikion $3 in surplus goods to sell or give sway. Purchass
directly from gov't thru U.5. mail. Boats, com. planes,
eleacironics, ouldoor supplses, etc. For Buyer's Guade call 1-
BO0-TI-L100 axd. 5-41

DRUG RAID SETTURES! Buy dirt cheap. Cars. housos.
boats, computers, fumitune. Write: Seizures, Box 4308-A,
West Cowina, GA 1T,

GOVERNMENT Cars, computers. boats,
houses. Dirt Choap! $4.00 .. . Faloon, Bon 408-D4, Long
Basch, CA 90801

LOANS AMD GRANTS TO $100,000 GUARANTEED! Mo
Aiskl Frae Appiication. NFMN, Box 16237-PM, Des Moines,
lerwa 501 B, 515-285-TE35.

EASY Monay, Loans, Grants, Credit Cards. Govennment
Money. 1-B00-G28-B02. California 1-505-564-4150.

CASH HOT LIME. $500-350,000. Riedusad Elsewhara? Poor
credi? 98% Elgiblel Fest approval. Call immadiately! (312)
555-2655.

NO regrets divorce. Informetive bookiet shows how! $5.00.
Adsk, Suite 105-PM, 2452 State Road 7, Margate, FL 33063

HOW TO LEAVE A RELATIONSHIP AND STAY FRIENDS.
Frea Brochure. Sel Haelp Publicationa, Box 882, Flushing,
NY 11381

COMFIDENTIAL Mail Foremrding Remailing. Dependabile
agents Worldwide senm you. Information fres, UMNITED
MAILERS GROUP, Bou 1215, Broderick, Calil 55605

HEED CREDITT We'll give you a 5000 credit cand
mgardisss of credit hetory, bankrupicy, or credit problem|
#&% guarantsed eligible. No bank depcsi required. Mo
credit check. Frea detalls. 304-TTE-5671. Ext. FC216, 24
Hours.

UNCLAMMED MILLIONS!! To find youwrs, $500.
Irforesourcss, Box TOO2, Fargo, ND 58109

FREE MONEY! Never ropay - Grants. Anyone aligible!
Write: Entroprenaurs. Box BZIT2E, Virginia Beach, VA 23462

UNSECURED Personal Loans To $50,000 Business Loans
To $100, 000, 000,00 (301} M6S-82T8

LOW Irterast Visa Card Free Application, SPW, Baox
20288, Bowling Green, WY 42102

mmnmrmmmmm

urmlm&ummmmm

HUGE SAVINGS Eliminate Dealar Markups. Frea Trial
Batiaries Wholesale, Terms Arranged. Call Toll Free 1-800-
3231212, Or Write: Lioyda-PRMC, Rockford, IL 81110

FREE HEARMG AID CATALOG- Save "2 by maill Write:
“Moneyiavan”, B530PM-10 Langdon, Sepuhmeda, Califomia
1543,

COLD FUSION Faecis, Plans: $8.85, IBMPC Data Disc
§18.85; Add $1.75 5&H. Blocomputing Assoc., P.0. Box 178,
Tamagua, PA 18252

FREE! REMAJLERS LIST. AGENTE MEEDED. PS, Box
20658, San Antonko, TX TB229

SECURIT T Com h“uh‘. Dmtails: Consurmsr
Warshouse, 53513 Pacific #5308, Stockton, CA §6207

REMAILING Forwarding 5200 Info. D.Z., Box 100 5in. B,
Orttarwen, Oint, K1P BC3

“EXPERIMENTERS" LABORATORY CHEMICALS -
GLASSWARE, Catalogue §1.50. Established 1853
HAGENOW  LABORATORIES, 1302  Washington,
MANITOWOC, WISCONSIM 54220

CLOSEOUT Catalog

Chemicals, Apparatus. §1.00.
Laboratory Sales, Box 161-A, Brighton, Mass. 02135

BORAOW 60,000 “Overnighl. ” Amy Purposal Keap mdati-
nitety| Free detalll Write: Martin, Box 1533-M, Safety Harbor,
FL 346595

BORROW BY MAIL. Get SS500-875.000 Quickly. Mearly
Evenyone Quaiifies| Send for Free Application, MJP industry,
Box 531, Bronx, NY 10467-0531,

146  POPULAR MECHANICS

AT LAST & wirsless door chime. Fres information. Howall
Showcase, Suite 175, 220 C-7 Sunset, Sherman, TX 75080

BLAMK PHOTO ID CARDS {laminatad), 5 for §10.00. 5 free
Birth Certificates. Make on any typewriter-sverything fur-
nished. Good everywhere, Moneyback Guaramies. Cardinasl
Publishing, 207T1-B2 Emérson, Jacksonville, FL 32207
Rush C.O0. (Call 24 Hrs) 1-004-306-1744,

TELESCOPES! Catalog #M23, $1.00. Scope: Source, P.0,
Box 2001, Ardmare, OK 73402

INFORMATION On anwthing Ferguson  Research
Specialists. B0-15 Woodside, Woodside, New York 11377,
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HERBS RECFES, COOKING, ETC. KOEPPLS Home Beer Wine Casalog. 2311 George, Folling
Meadows. 1L 60008

HERBS - Yohimbine, Pay ['Arco and Others FROM Onita's Kilchen & ways fo cook fish + wild gama

$1.00 (refundable). Jude Herbs, Box SEIM. Huntington
Station, Maw York 11746

$300. P.O, Box 1063, Shapherd, Taxas T7IT1

HOMEMADE PASTA RECIPES $3.00. B, Conn, Box 299
Station U, Etobicokes Ontario MBZ 5P

DISCOVER & healthy new you., Easy sabe Formula for
lusting waight-loes. Details: Comaan, 78 Parmell Road, 51
Catharines ON, Canada L2N ZW8

WILD RICE, Minnesola Recipes, $4.95. inforesources, Box
T002. Fargo, ND 538109

“HOME MADE PIZZA DOUGH"
USED 11 years in lamily Restaurant - 3300 & SASE. Save
Precioua Time - 1601 Claremont, Puablo, Coto 81004

LEARN to stop snearing instantly! Plus list of Natural
Haealing Techniques. Send §1.00 to: NHT, Box ST0840,
Orlando, FL 32857

AMTIAGING slin byl palmilate treatment, you ook
years younger. Guaranteed §14 85 Newimage, 26510 PCH,
Torrance, CA S0505

REPAIRS & SERVICES

LINGUINI Sicikan Shie Quick, Easy, $2 00, Gany's, 1209
drd Ave, Berwick, PA 1BEDD

GOURMET fruit sauce for meat. $3.00 SASE. Dob's Place,
504 East F Stroel, Jenks, 0K 74037

CHICKEN! 23 Easy Pleasin' lacipes 34.00. Seabolt, Route
4 Box 4800, Blairsville, GA 30512

EVERYDAY household tem can help presens fropen
foods, exisnd froazer lite. $2.00 snd SASE ;. PO, Box
S4205, Hurat, TX TE054.

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES, SEMPLEX, BOK 11478R,
MENNEAFPOLES, MINMESOTA 55411

BEER, WINE malos your own, Free catalog, quality sup-
plies, skosllant fast sorvice, Bear & Wine Hobly, 228 Cranos
Coust, Wioburn, Mass. 01801, 1-800-523-5423

WINEMAKERS - BEERMAKERS - Free Hlusirated Catalog
- Fasl Sarvice - Large Selection - visaMastercard - (816] 254
0242 - Kraus. Box TA50-L, indepandenca. Misaoun 64053

WINEBEER MAMING Catalog:BAS Entemprises,
South 19th, Springfiald, Minoks 82703

1845

FREE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY. 1-800-T80-5UDS.

WINEMAKERS—Eonrmakars Free Catalog. Low Prices.
Free Racipes. Coltar-M, Box X525, Seattie, WA 8813,

FREE! Camnlog?! 580 quality beerwene items. Crossfg,
Box 53001, Semeravie, CT. 06072

MO-FUSS SHINE! Amazing new cleaner-polish restores
silver, copper. brass, more. Long-lasting, guananbeed.
Rastoration Tech, 319 Norh Tampa Ave.. Griendo, Florida
3205

GOURMET CHILI - Two Truly Delicious Recipes. $5 00 -
RAE., 1188 No. River Dr., Algonaguin, IL 60102

CHIL! RECIPES: 6 Southwest Favorries! Sand $2.00 and
Sail Addrossed Stamped Ervelope o Chill, P.0. Box 2041,
Glandals, Arizona BS30N-S008

ANATING NEW CONCEPT| Fizz-Up Soda Pumps Fegnes-
surize ona and hwo lfer botties to keap soda frash for wesks,
Try i1t Works! Satistaction Guarantesd. $3.98. Fizz-Up. Box
208, Viernon, CT 08068

DELICHOUS Outdoor Grill Recipes, $200. Recipas, 2758
Maramar Dr., 51. Louls, MO 63129

BOOKLET, 50 CHICKEN recipes. $3.00. JAK Enderprise,
G50 Reedwads FAd.. Batesvitle. AR T2501.

"HOME MADE PLZZA SALUCE"
USED 11 years in family Restaurant - 8100 & SASE, Sove
Precious Time - 1601 Claramont, Pueblo. Colo. 81004

GREENHOUSES - RedwoodFiberglass Kits. Hobby/Com-
marcial Sizes. Free Brochure, Gothic Anch Greenhousos.
Box 1564-PM, Mobile, AL 36633, [1-800-628-4074)

WINEMAKING, BEERMAKING, ETC.

BEERMAKERS OMNLY! FREE
Willinm's, Box 2195-M%, San Leandro, CA $4577

NSCOUNT beer & windrnaking saispplies. Large salaction,
Fasi sarvice. Descriptive calalog with recipes $1.00.
BREWHALS, 4055 Ball Camp Pike, Knoxville, Tennaases
Jraan.

FREE BEERMAKING BOOK - Catalng. Finest Equipman,
Ingradignis, Fast Service' 9193294277, 5P Box TB4-P,
Chapel Hill, NG 27514

ALARM EQUIFMENT-Wholesate Prices| Call For Inlorm-
tipn. {E19) 558-7562.

AFFORDABLE Burglar Alarms, info $1.00 Refundabls.
Johnson Enlerprises, 2756 Meramar, 5t Louds, M0 63129
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642 AUTO RESTORATION TOOLS AND TECHNIQUES
The Eastwood Company announces its new Fall 1989
color catalog. More than 100 pages filled with hun-
dreds of new and hard-to-find auto restoration prod-
ucts. Professional spotwelders, metal forming
equipment. paint materiais, body solder, industral
sandblasiers, butfing supplies, and more. Free

643 TABLE AND CHAIR SUPPORT

*“How To Reinforce Tables And Chairs™ pamphlet from
Stanley features simple ways to reinforce wobbly ta-
bles and chairs with iow cost hardware, Fres

644 SEE THE LIGHT

The Atrium Door presents an alternative to shiding patio
doors and entranceways. Insulated glass doors crafled
of Ponderosa Pine with oak sill can beautify your
home. Factory assembled with transoms and accesso-
ries available. 18-page color brochure shows options
and specifications. $1.00

645 GIFTS FOR ALL OCCASIONS

“Distinctive Gifts By Mail'", 2 48-page catalog which is
filled with hundreds of unusual items for you and your
family. A personal shopping expenence from the com-
fort of your home. From Gueen City Gifts. Free

646 HOBBYIST CATALOG

Edmund Scientific's 80-page catalog containg over
1,200 products. including telescopes, magnets,
weather instruments, high-tech toys, solar equip-
ment, fiber optics and ideas for science-fair projects.
Free

647 CLAMPING FRUSTRATION SOLVED
Edge-to-edge clamping is frustrating. The lighter your
clamps, the more your work buckles in the middle. But
now there's a clever clamp set that squeezes side-to-
side and top-to-bottom, all at ance. Just one of 400+
innovative tools in Leichtung's catalog. Free

G648 PERSONAL WATER POWER

Bombardier introduces the 1989 Sea-Doo Personal
‘Watercratt, with Semi-V hull design, seats two people.
12-page color brochure gives details and specs. Free

rPupullr Mechanics 10/89
Box 1718, Sandusky, Ohio 44870

Pleass 26 thal | recene thee demns chacked below
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649 CAPTURING THE LIGHT

Let Velux-America, leader in roof windows and sky-
lights, show you how easy it is to capture more natural
light and provide better ventilation far your home. Full-
color brochure gives you all the information you need
for vour home building and remodeling plans. Free

650 BUYER'S GUIDE TO GAS FURNACES

American Gas Association’s 17-page booklet *Buyer's
Guide to Energy-Efficient Gas Furnaces & Appli-
ances,” contains information an natural gas heating
systems, water heaters, ranges and clothes dryers, el-
ficiency ratings, available options, and technological
improvements, Free

651 HYDRO RUNNER

Taking to the water will never be the same after you
blast the throttle in this 40 m.p.h. parsonal watercraft.
It's powered by a 28-hp outboard, measures 8% 1.
long with a 4'4-ft. beam, and weighs 200 pounds.
Plarns contain six blueprint sheets and a detailed photo-
illustrated book. From POPULAR MEGHANICS.
$15.95

652 FOR YOUR EYES ONLY

Precision Optical presents ils 16-page catalog of mag-
nifying non-prescription reading glasses. 47 styles of
reading glasses, sunglasses, and bifocal sunglasses,
including 14 new styles, in all strengths, Free

653 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes de-
tails on beavtifying and protecting new wood, plus res-
toration techniques for old wood. Many wood projects
are putlined step-by-step, with over 50 photographs
plus color charts from Minwax Co, Free

654 FOR ALL YOUR WOODWORKING NEEDS

The 35th Anniversary catalog of the Woodwarkers'
Store features domestic and exotic hardwoods, ve-
neers, wood parts, specialty hardware, kitchen acces-
sories, finishing supplies, tools, books, and plans.
Many exclusive items and hard 1o find specialties. Or-
ders shipped in 24 10 48 hours. $1.00

655 GLIDE TO INSULATION

(wens-Corning s comprehensive 32-page Homeawn-
er's Guide to Insulation features the lalest government
recommendations and tips on maximizing energy sav-
ings, upgrading existing insulation, insulating consid-
grations for new room additions and when building a
new home. Free

656 INSTANT CONCRETE

Nomix ™ PostSet Instant Post Hole Concrete takes the
time and mess out of working with all-day setting con-
crete. This quick-setting concrete nesds no mixing and
no tools. Brochare explains all. Frae

657 EXPERIENCE THE ULTIMATE THRILL!

Fly in your own SCAT HOVERCRAFT. Three models to

choose from. All seasons, all terrain—speeds up to

:ﬁmph. Full color brochure offers photos and specs.
ree

658 LIFETIME FINISH

Liquid Glass Enterprises, Inc., proudly announces 3
new products—Liquid Glass Pre-Cleaner, Connois-
seur's Choice Cleaner with Mink Oil, and Wash Con-
centrate—to complete its line of high tech appearance
chemicals for automolive, marine, aircraft, and house-
hold wses, B-page color brochure, sample pack kit,
and ordering information. $1.00

659 POPULAR MECHANICS NEW “'PLANS AND
IDEAS" CATALDG

Hundreds of ideas for the da-it-yourselfer. Plans for
storage and mini-buildings, turniture, toys, hover-
craft, outdoor furniture, just about everything. $2.00

660 UPHOLSTERY TRAINING VIDEOS

Verana Upholstery brings you a complete course
filmed in their shop. These two hour tapes will takea you
step-by-step through the procedures of recovering fur-
niture, auto, and marine seating. Learn at home at your
own pace. A manual on starting and operating an up-
holstery business is also available. Brochure explains
all. Free
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"STOCR UP
Ol AC FILTERS | B
AND PLUGS '
AS IMUCH RS 58.80."

58.80.

— Chuck Yeager

MNow's the time fo get your car running right without emplying your wallet.
With money-back offers on AC Spark Plugs, Air and Qil Filters.
The copper-cored electrodes in AC plugs dissipate heat and resist fouling
better than conventional electrodes. And between August 23 and November 5,
get back 35¢ on each plug (limit eight).
During this time you can also save $1.25 on each AC Qil Filter (limit two) and $1.75 on AC Air Filters
(limit two). AC Qil Filters are designed to protect gasoline engines for up to 15,000 miles and

AC Air Filters for up to 30,000 miles. Check your owner's manual for your .
car’s recommended change intervals.
For a nearby AC-Delco retailer with rebate details, just give me a call Delco

at 1-800-AC-DELCO. GENERAL MOTORS CORPORATION

AC-DELCO. THEY DOI'T JUST HIT. THEVY MATIH.
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