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THE NEWLY DESIGNED
1989 FORD BRONCO Il

It'l] take you through some
heavy rush hour traffic or across
some shallow rapids. And with its
new aerodynamic design you'll

to lalw you every where. It's to help you when the open road

oo 11,

injected power for the open road
and standard anti-lock rear brakes

gets crowded. Even when the mad
ends, Bronco IT's optional “Touch
Drive” lets you shift into 4-wheel
drive and move ahead with the
press of a button. There's available
2-wheel drive, also.




Broneo II's availa
Package includes specially design-
ed upholstery and paint and the
added comfort of Captains Chairs.
Bronco 11's redesigned instrument

panel and available column shift
automatic transmission are only two

- (f the fE'E!lLI!‘I':‘:.:LZ- th:—l_‘[ m:ske_l"r:r a come- Based on an av erhp of o

ported pre blems in a senes of sur-
) veys of '81-'88 models designed and
'j':‘li-ﬂ*fd BT’*"HL“ ) H has "‘EHL‘ and built in North America. At Ford,
comfort to spare. “Quality is Job 1

WIARRAMTY *Ask (o see these imited warmnties ol your Ford
_ 6/60 WARRANTY. sAsk b e
Covers you and future owners,
with no L_rﬂnsffrr cost, on major
|.'H'." Eramn Lompanen ts for 6 vears/ —

60,000 miles. Restrictions and deduct- .

ible apply. Also, participating dealers

hack ther mer-paid work with

the Lifetime Service Guarantee. If a

covered repair must be fixed ‘again, BRO"CO n

the repairing dealer will fix it free

for as long as you own your vehicle® Bl |lﬁ | @]
IR
UHYR-7FP-X4U2

Buckle up—itogether we can save lives.




~YOU CAN NEVER BE TOO SNUE OR TOO SECURE.

...particularly in today's fickle financial climate.

GET MET. IT PAYS.
Sv2 Metropolitan Life

PEANLITS Characters: 1952, 1958 United Featurs Syndicats, inc.
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89 Anywhere drills
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—PM (llustration by
Attlla Helja

SPECIAL SECTION: SPORT/UTILITY

111 Fours For Fun
Which 4wd system is right for you? Here's the
difference among all the types.

113 _Dirt Rods
Hot compacts duel in the desert. We test B of the
best: Chewvrolet 5-10 Blazer, Dodge Raider, Ford
Bronco I, GMC 5-15 Jimmy, Jeep Cherokee,
Mitsubishl Montero, Nissan Pathfinder and
Toyota 4Runner.

A look at the newest utes.

128 Pounds Of
Prevention
Pack a get-it-
home-again
survival kit

130 Dirty

Off-road tips
from a master.
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AUTOMOBILES

35 Freewheeling
Tomorrow's automotive designers.

38 Inside Detroit

Buick’s 4-door Regal for 1 3790.
45 Car Clinic

Got a car guestion? We've got the answver.
61 The Rites Of Spring

Mid-year intros make a banner year even better.
72 Bearbaiter

A meaner, tougher, more powerful Chevy Beretta.
HOME/SHOP

50 Old House Restoration

The right iron fence makes a great finishing touch.
Shop Techniques

How to sharpen spade bits.

Anywhere Drills

We test the newest, most powerful cordless drills
Home And Shop Journal

From electric garden tillers to the inner workings of a
heat pump and building a stone-sheathed utility shed.
The Better Home

& Maintaining garden tools ® Repairing a garden hose
® Sharpening a lawnmower blade

& Homeowners' Clinic ® Appliance Clinic

SCIENCE/TECHNOLOGY
12 Tech Update
The latest in military, energy and space technology.

58
89
93

101

48 Sclence
President Bush and the world of science.
74 Big Bird PLUS FREE POSTER!
The 747-400: Commercial air's giant leap forward.
ELECTRONICS
32 Electronics
Recording on digital compact discs.
56 Audio

Improving your FM reception.
65 The Facts About Fax
Facsimile machines: Communicate without speaking.
OUTDOORS
28 Outdoors
Playing in the bonefish league.
68 Package Deals
Fully loaded family boats in a battle of the budget
COLLECTIBLES
86 The Art Of The Knife
Combining new technology with ancient skills to
create treasures worth up to $50,000.
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EDITOR'S NOTES

E HAD BEEN working on this month's cover story (page 74) for several

months before news reached us of the Pan Am Flight 103 tragedy in

Lockerbie, Scotland. Although ourarticle was about the new Boeing 747-
400 just poing into serviee, and Flight 103's equipment was an early T47-100,
still, the Dash 400 is a descendant of the plane that went down. We wondered
what to do, since a possible mid-air breakup caused by mechanical failure was, at
first, one of the possible causes mentioned for Flight 108"s demise. Contributing
Editor Fred Mackerodt had, just days before, visited Pan Am's giant mainte-
nance facility at New York's John F. Kennedy International Airport as part of
the research for our article. Mackerodt, a licensed pilot himself (multi-engine,
instrument rated), watched Pan Am's machinists, mechanics, painters, uphol-
sterers and avionics technicians swarming over a gutted 747 as they per-
formed a D-Check. It takes 223 eraftsmen two months to complete a D-Cheek.
The operation, which iz performed every five years on every T47, makes each

S HEE &

The sign says “High Speed Test Track.”

plane virtually a brand-new aircraft, When the initial speculation surfaced that
Flight 103 had possibly disintegrated in flight because of some structural failure
or mechanical defect, Mackerodt told me immediately that there was no way. By
inference, such speculation cast doubt on the skilled people who keep these
planes flying, and Mackerodt wasn't buying it. Now, of course, we know that it
wasn't a mechanieal defect that brought down Flight 103, It was a mental defeet
that led some deranged person or persons to believe that killing 259 fellow hu-
man beings in cold blood eould be the answer to anything. . . . On a happier
note, | was on a 747 myself recently to travel to Japan to drive Nissan's new
B0ZX at Nissan's home proving grounds in Tochigi. The 14-hour flight in a
TATSP was as comfortable as a long-haul 14-hour flight can be and a hell of a lot
less exciting than Nissan's new waorld-class sports car. My comments are part of
our 1989%: new-car report which begins on page 61. . . . Sure, we could have
rounded up every sport/utility vehicle known to man, found some sand dunes in
California, blasted around for a few days, then reported our findings to you. And
we did, as part of thiz month's Sport/Utility Special Section. But we added one
‘ twist: Champion off-road
8 racer Rod Millen joined
our Auto Editor Tony
Swan, Contributing Edi-
tor Rich Taylor, and the
rest of our auto editors to
bring vou the best possi-
ble information on these
vehicles. Check it out on
page 109, "Til next time,

Oldham

Taylor, Millen and Swan In the dunes,

Editor-In-Chief
Joe Oldham

Ma ing Editor
Bill Hartford
Graphics Director

ryan Canniff

Home And Shop
Stoven Willson, editor
Joseph Truind, shop and tools editor
Thomas Klonck, associate editor
Norman Becker, Rosario Capotosto,
Steve Toth, Bob Vila,
contributing editors

ElectronicsPhotography
SLE&»]’IEH A. Booth, editor
Frank Vizard, contributing editor

Timothy H. CBE editor

Fred Mackerodt, contributing editor
Boating/'Outdoors
Joe Skorupa, editor

Automotive
Tony Swan, editor
Jim Dunne, Detroit editor
Mike Allen, mesistant editor
Michael Lamm, Norman 5. Mayersohn,
Mort Schultz, Rich Taylor,
contributing editors

West Coast
Len Frank, editor

Edivorial Production
John Bostonian Jr., art editor
Deborah Frank, production editor

Nancy Coggins, art assistant
Jodi L. Th:]mm, asst. production editor

Art
Alan Andresen, Tom Kane,
assnciste art directors
Suznne MeCreight, asst. art director

Editorial Administration
J ine Caronia, sdministrative assistant
B A. Novak, executive assistant

Editorlal Offices
224 West 5Tth 3t., New York, NY 10019
We eannot be reaponaible for loss of
unsolicited queries, manuscripts, or
photos. For return, they must be accom-
panied by adequate postage.

BURSCRIFTHIN SERVICE: i‘?‘l&lﬂ' Muvharors Mugurine
will, apon it Erom s reader of & complele new or reneasl
mitmeriplinn , underiale fulfilimest of Lthal onler so 2 1o
prwviche the dlelivery wither o the Postal Serviee or

Uss this sthiress for subseription orders & incuires, POPL-
LAR MECHANICE, P03 Box 10064 Des Moines, Towea, G850

POPULAR MECHANICS ® MARCH | 389




TOYOTA GENUINE SHEET METAL

KEEP YOUR TOYOTA
FIT WITH THE
QUALITY FIT.

Should your Toyota ever need collision repair, remem-
ber that insurance companies may ask body shops
to use imitation sheet metal. But dont let that puzzle
you—because you have the choice of insisting on
Genuine Tovota Sheet Metal.

Genuine Toyota Sheet Metal keeps your Toyota
allToyota. Its patented Excelite™ undercoating
preserves your vehicle’s corrosion perforation
warranty—and the basic new vehicle limited war-
ranty of your Toyota, too. Genuine Toyota Sheet
Metal fits and looks right. SN,

Keep your Toyota fit as new. With Genuine Toyota - e _ B W -
Sheet Metal. Because theres nothing like the real =y 4k L flih e
thing. Get More From Life...Buckle Up!

TOYOTA QUALITY

WHO COULD ASK FOR ANYTHING MORE!



LETTERS

A Vote For The Vette

AM A longtime fan
and reader of your
magazine and appre-

ciated the technieal aspects
of Tony Swan's article on the
ZR1 Corvette in the January
issue (“Motown Musele,"”
page 53). I do have a bone to
pick with him, however,
Having owned four Vettes in
my lifetime, including two
1969 LEE 427s, [ disagree
with his comment about
some Vettes being “crude,
noisy and about as much fun
to drive on the street as
dumptrucks.”

The Corvette has always
been, and probably always
will be one of the premier en-
gineering feats of American
know-how. The particular
range of my experience was
from 1964 to 1975 models,
and in spite of the fact that a
majority of police will follow
you closely as you pass
through their hamlets, driv-
ing the Corvette was pure
pleasure.

Too bad that many people
who could really appreciate
the technical power and
innovation of the beautiful
machine called the ZR1 can't
afford it.

FRANK L. KIHN
BAYFIELD, CO

A Bit Of Advice

As an avid reader of PM for
over 50 years, I've especially
enjoyed articles on specific
tools, the latest being on the
router and bits ("Mastering
The Router,” page 75,
Jan.'89 and “Router Bits,"
page 65, Feb,'89),

I would like to share a little
trick. When using a piloted
hit, especially on plastic lami-
nates, instead of cleaning
with thinner and then having
to lubricate it, try using
WD, It cleans beautifully
and lubricates, [ have yvet to
burn out a bearing.

JOSEPH L INCANTALUPO

i1

“Motown Muscle'’ story, with
reports on Corvette and other

hot Detroit power players, was
feature in PM's Jan.'B9
Stealth Fighter issue.

Keep it Clean

In your story, “How To
Choose A Water Filter”
{page 117, Aug."88) you
should have included the ear-
bon block filter system which
has been on the market for 18
years or more. I am a distrib-
utor for Multi-Pure which
makes a carbon filter system.
I hope you'll do a followup on

how to choose a water filter,
JACK WITTENBERG

NEW BALTIMORE, M1

There are literally hundreds
af brands of activated-char-
coad water filters on the mar-
ket. It would be impossible for
us to list all of them. Unfortu-
nately for the homeowner,
there iz no comprehensive
guide to home water filters.
An EPA listing is no assur-
arnce of good performance—it
merely indicates thal the
manufacturer has registered
his product with the EPA.
Perhaps the most complete
listing of tested water filters is
one available from the Na-
tional Sanitation Founda-
tion, a nonprofit industry
organization, located at 3475
Plymouth Rd., P.O. Box
1488, Ann Arbor, MI, 48108,

| This listing, the Annual List-

YORKTOWN HEIGHTS, NY | ing of Drinking Water Treat-

| ment Units, :spubhshed
yearly and updated during
the year with supplements. It
costs 8, but you may find itat
your local public library.

You mention that activated
charcoal in a water filter
bonds strongly to impurities
and is effective in removing
radon. My question is
whether activated-chareoal
filters can adsorb sufficient
amounts of radon to becomea
radioactive hazard both in
the home and also when the
filter becomes loaded with
contaminants and must be

disposed of?
JOHN LAMBRUKOS, M.D.
CONCORD, NH

to present any radioactivity or
henlth problems. The radia-

presents a serious threat fo
health when airborne radon
decomposition products
lodge in the [ungs.

As a consequence, the ma-
Jor health hazard of radon in
water occurs when the radon
gas escapes to the air and is
breathed. Radiation from ra-
don trapped inside a filter is
blocked harmlessly by the fil-
ter material itself.

Further, there's no real risk
of an excessive radon buildup
within the filter causing filter
disposal problems. Radon
decomposes in a matter of
days, so old radon is con-
stanily disappearing from the
filter as new radon is

adsorbed.

Hotline Hurrahs

I've enjoyed your magazine
for many vears. The do-it-
vourself articles are always
interesting and helpful and I
especially enjoy the “Clinic"
eolumns. PM always has the
right answer to the many
problems that are sent to

]
]

“Car Clinic” and [ find it very
interesting and helpful. Your
latest service—the Hotline
—where we can talk toan
editor is the greatest! | had a
problem with my 1984 Nis-
san Pulsar which the dealer
could not fix. I called you
right away and after
discussing my problem, got
possible solutions which 1
referred to my dealer,
Thanks to POPULAR ME-
CHANICS, the car is now run-

ninig like new.
ANTHONY J. PACIFICO
MADISON, NJ

Just a note to compliment
you on your new call-in ad-
vice program, and tell other

| readers that | received great

While an activated -charcoal .
filter will, indeed, adsorband |
concentrate radon, it’s not apt |

tion emitted by radon only |

advice regarding my brake
problem—rear brake lockup
after a front brake job by a
major chain repair operation.

When | took the car back,

they advised, “we T.ightened
rear shoes—everything else
okay.”

When I got home the rear
drumes were practically red
hot, and the ear wouldn't
even coast down a good
grade. I loosened up rear
shoes (had to remove wheels
sinee Chevette has no adjust-
ment holes. The shop had
things too tight and probably
didn't want to remove the
wheels to loosen the adjust-
ment).

Anyway, per your advice
on the phone, I rebled the
lines. Everything is perfect
now. | can't thank POPULAR
MECHANICS enough for this
sound advice after my brake
Jjob runaround.

CHARLES SEEFELDT
BRADENTON, FL

In addition to our Hotline
phone numbers, POPULAR
MECHANICS now affers an
electronic mail service via
personal computer and mo-
dem. See page ISH,i"nrthhe
details.
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RUGER

Super Redhawk

44 Magnum Double Action Revolver
When it's down range and a tough shot—in

rough country or on the silhouette line-
Ruger's Super Redhawk shortens the
distance with accurate .44 Magnum
authority The Ruger Super Redhawk, in
7V and 9% inch barrels, is built for
strength and endurance. To help the
endurance of the shooter the Super
Redhawk has Ruger's unique rubber-
cushioned grips. ( Frame-mounted scope
rngs imcluded. )
()

5 y \ 4 STURM. RUGER

Free instruction manuals for all h‘ﬁ‘ & EHIIIIIIII}'. Niaw.

Ruger firearms are available
upon reguest. 53 Lacey Place, Southport, Connecticur 064910

Entfire conlents & 1887 by Strum, Ruger & Company.

WATCH FOR
THIS MARK

IT MEANS
THE PRODUCT |
HAS BEEN

FEATURED IN PM
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Add it up for yourself.

There are two very good reasons why Ford
Escort adds up to such an attractive value. (1) An
actual comparison proves that Escort gives you more
features for less money than the imports?® (2) It's the
world's best-selling car six years running (based on
'82-'87 calendar vear worldwide sales and export
data). And they both add up to the kind of attractive
value you can take to the bank.

Transferable 6-Year/60,000-Mile
Powertrain Warranty.

Covers you and future owners, with no transfer
cost, on major powertrain components for 6 years/
60,000 miles. Restrictions and deductible apply.

Also, participating dealers back their customer-
paid work with the Lifetime Service Guarantee,

If a covered repair must be fixed again, the repairing
dealer will fix it free for as long as you own your
vehicle. Ask to see these limited warranties at your
Ford Dealer.

Best-built American cars...eight years running.
For the past eight consecutive years, Ford qual-
ity has led all other American car companies. That's
based on an average of owner-reported problems in a
series of surveys of '81-'88 models designed and
built in North America. At Ford, *Quality is Job 17

* Pasmd o erwmipeird son of Eabest ovllablo stickor prices, Escort includes special valis pechkop
ANA el slncimi R LRI LTI o R Priy vary Ses voiir delber aboul (he (LT L.lp'
|F yAmar g

Count on Ford Escort to offer more
features for less money than the imports.

Buckle up—together we can save lives,




NISSAN TOYOTA HONDA FORD
SENTRA XE COROLLA DELUXE CIVIC DX ESCORT LX

1. 1.6L SOHC Enging 1. 1.6L Engine 1. 1.5L SOHC Engine 1. 1.8L SOHC EF1 Engine
2. Automatic Transaxle 2, Automatic Transaxle 2, Automatic Transaxle 2. Automatic Transaxle

3. Power Steering 3. Power Sleering 3. Power Steering 3. Power Steering

4. Electronic AM/FM 4. Electronic AM/FM 4. Electronic AM/FM 4. Electronic AM/FM

Stereo Radio Stereo Radio Stereo Radio Stereo Radio

5. Electronic Digital Clock 5. Electronic Digital Clock 5. Electronic Digital Clock 5. Electronic Digital Clock
6. Tinted Glass 6. Tinted Glass 6. Tinted Glass 6. Tinted Glass

7. Reclining Bucket Seats 7. Reclining Bucket Seats 7. Reclining Bucket Seats 7. Reclining Bucket Seats
8. Tilt Steering Wheel 8. Tilt Steering Wheel 8. Tilt Steering Wheel B. Tilt Steering Wheel

9. Rear Window Defroster 9, Rear Window Defroster 9, Rear Window Defroster 9, Rear Window Defroster
10. Light Group 10. Light Group 10. Light Group 10. Light Group
11. Interval Wipers 11. Split Fold Down 11. Instrumentation Group 11. Instrumentation Group

Rear Seat 12, Interval Wipers 12. Split Fold Down

The World’s

Rear Seat
13. Interval Wipers
And Still Counting...
14, Air Conditioning
15. Cassette Tape Player
16. Premium Sound
System
17. Dual Electric Remote
Control Mirrors
18. Polycast Wheels
19, Lifetime Service
GCuarantes
fi/6 Powerlrain
Warranty

Best-Selling Car Six Years Running...

Have you driven a Ford...lately? @
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75 YEARS AGO: MARCH 1914

Mechanical
Advantage

Hunting for sport was fast
overtaking hunting for food
in the vast tapestry of man's
evolution. And with this shift
in priority came technologi-
cal innovation that made
hunting eagier and more pro-
ductive. Firearms were
lighter, clothing warmer. As
our cover illustrated, a knack
for invention was also being
brought to bear, Our hunts-
man rigged an “aerial rail-
way" across ariverin New
York's Adirondack region to
bring back the kill.

50 YEARS AGO: MARCH 1939

Bullet Bike

In an age when
aeronautical ad- |
vancement was
making the daily
headlines, aero-
dynamics technol-
ogy found a natu-
ral place in more
terrestrial pur-
suits, One spinoff
was the aerobike, A
eanvas-over-frame shroud
completely encased the ve-
locipede’s operator, The ob-
jeet: Cut wind resistance and
vortices—design poals that
haven't changed inacentury.

HOTELS ON THE WING

POPULAR’
MECHANICS

MAGAZINE

RACING THE WIGHTY MIDGETS

Seapower

Ominous signs of an impend-
ing European eonflict fo-
cused PM's attention a half
century ago on weapons of
wir. One example: The latest
contribution to Britain’s na-
val might was the torpedo
destroyer, which ripple-fired
swarms of ordnance from
twin sets of swiveling tubes
amidships. Navy planners
decided that a salvo of muni-
tions—in an age before the
advent of highly accurate
digital fire control—was the
best way to achieve a direct
hit on the high seas.

25 YEARS AGO: MARCH 1964

Just The Fax
rl‘l:lllil.].'l.‘- ll'!l'!l]ll!]!t'-]j]ll' j:‘]t'-
gimile muchines were prodat-

ed by experimental radio fac-
simile devices that broadeast
newspapers to home receiv-
ers. This 5t. Louis Post-1)is-
patch experiment to speed
communication was driven
by rather unwieldy transmit-
ting devices that scanned
specially prepared news,
weather, sports and photos
s they revolved 75 times per
minute on a drum. A photo-
electric eve detected the
changes in the input con-
trast, altering the radio-fre-
quency output, which etehed
the information on home test
receivers.
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Boat Boom

No longer the exelusive do-
main of well-heeled connois-
seurs, the pleasures of boat-
ing were becoming available
to more and more people in
the post-war pursuit of re-
ereation. Right in the thick of
it, PM supplied the plans and
a growing readership sup-
plied the materials and mus-
cle to build the Sports Sled, a
beamy, stable, plank-on-
frame utility boat. Our run-
about ferried fishing gear,
water skig, scuba tanks and
up to six people for the mea-
ger sum of $200, sans engine.

Laser’s Bright
Promise

Death rays and antimissile §

lasers were scoffed at as un-
attainable a quarter century
ago. But PM did ehronicle la-
ser achievements up till then,
ineluding complex cutting so-
lutions and elementary eye
surgery. The National Bu-
reau of Standards was tap-

ping the laser's potential as a [

measurement tool. And la-
sers employing gallium arse-

nide crystals were paining
ground at General Electric
and IBM in the race for laser-
based data transmission. PM
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POLYSHIELD QUALITY
STANDS ALONE

FﬂDl"‘SHlELD 5

E JutsﬁnﬂTﬁunrndum
help protect the -
investrmant in your -
vehicles, boats, and——
alrtﬁﬁ A l:ﬁ'.-:tint‘ti*ure

—1ine of tar care :
products concelved B
and formulatedto _—
the highest standards of
quality,-POLYSHIELD

_products wWork together
for enhanced effectiveness.
POLYSHIELD * Car-Polish's —
advanced, no-wax fermula
leaves a tough-shieldcoat that
bonds te-dny. non-porous
surface, and produces a shine
with a unique deéep gloss.
POLYSHIELD ¥ Car Polish :
provides the best protection
against dirt, pollution, and the
universal probiem of acid rain.
An excellent companion product, Leather .
L’rfg.f 5 a protective dressing that :

. rEstores and beautifies leather, vinyt and
rubber, thus preventing aging and
cracking. Each of gur cleaners Is specially formulated
to do a specific job. For sdrfaces with oxidized paint,
POLYSHIELD “ Pre-Clearfer Is your best bet. POLYSHIELD'™”
Leather & Vinyl Cleaner should be used to clean.
surfaces nei‘ore applying LeatHEr Life.” To clean your
car, plang; or boat, PDL‘I‘SHIELD Car Wash does a most

job. POLYSHIELD™ Ear Care Pruducrs a quintet
uality. The more guality we put. Into our products,
~the more guality you get out uffuur products,

For aordering information;
POLYSHIELD Products Inc. USA: 1-800-228-7659

Dugont, NJ 07628 NJ: 261-501-0080
F

POLYSHIELD Products inc, 1988
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Before you start your career,
it pays to learn the ropes.

Making decisions,

Handling responsibility.

Working with others.

In a national survey, more than 850 employers said these are what
you must do to succeed in a career. They are also what you have to learn
to succeed in the Army.

Which makes the Army a good place to prepare yourself for the
working world.

And whether youre a member of an air assault
team or a tank platoon, you'll be learning teamwork,
responsibility, and self-discipline —the qualities ~ ;
employers want their le to have.

So when it’s the first day on vour new job,
your boss won't have to show vou the ropes.

Because you'll already know them.

To find out more about how the Army

can help give you an edge ona career—and ~ ARMY. .
on life — call 1-800-USA-ARMY. BE ALLYOU CAN BE.
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, Scaled-Back

LHX Ma
In The

Take To The Air
id-90s

The Boelng Sikorsky LHX variant fires an air-to-air missile.

STRATFORD, CT—The
U.5. Army's plans for a light
attack, reconnaissance ro-
torcraft are back on the
drawing boards following
near extinetion at the hands
of budget cutlers,

The resulting bird iz far
leaner than its S000-pound
predecessor, weighing in at
1500 pounds. It sports a sim-
plified Mizssion Equipment
Packape (MEP) that will al-
low the airerafl to “acquire
and fire” at u]JElu.h-iH': tanks
and helicopters at safer,
stand-off ranges,

The avionies package has
helmet-mounted displays,
digital terrain maps with a
global positioning system
(GPS) interface, Fiberoptic

wavegnides provide signal
Lransmission and processing.

The Boeing Sikorsky ver-
gion of LHX, illustrated, fea-
tures a fin-in-fan T-tail
empanniage, a chin-mounted
20mm gun turret, and re-
tractable missile sponsons.
The LHX prototype offered
by the competing team of Me-
Donnell Douglas/Bell Tex-
tron has the NOTAR (or no
tall rotorjantitorque system.

In both maodels, eompos-
ites and ]:-hnimli{':é hecome
the real kevsto LHX—as the
Army’'s air cavalry flies into
the next century,

Edlitar: Tim
Asnstard Editorn Abe Cha
Comitilaitors . Mg Fill

Rlick Bdickels  Crsooe T -
MiCE BICs CRegory o

Highlights This Month
B B-2 Rolls Out—PM goes to Palmdale
for the Stealth Bomber unveiling.
B FunTech At ATheater Near You—
Motion simulators change amusement
park thrills.
B Energy Breakthroughs—Salt dome
storage facilities will help meet peak
power demands.
B Robots Get Smarter—Tactile sensors
mean end-effectors can stay in touch.
M X-Raying The Shuttle—Giantimaging
machines peer inside solid rocket booster.
B Fusion Research—Lasers enter the
race for unlimited power.
B Behind Enemy Lines—NModifying
military aircraft for specialized warfare.

POPULAR MECHANICS ® MARCH | 785

{More Tech Update on page I4)
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Stealth Unwrapped

PALMDALE, CA—The B-2
Stealth Bomber was finally
revedled toa limited gather-
ing of press and public last
November where PM was on
hund for a ceremony which

—-ﬂ

usheéred In a new ern in stia-
tegie deterrence:

The B-2 incorporates nu-
merous radar-evading fea-
tures, such as advanced ra-
dar-absorbing composites,

TECH UPDAIE

say, are the many manufae-
turing efficiencies intro-
duced by the revolutionary
B-2 project.

‘ Just as signifieant, officials

The revelutionary shape of tomorrow’'s bomber/penetrator,

First flight is seheduled for

later this year, but many
think the B-2's biggest hur-
dle will be with Congress
when it comes to grips with
the B-2's projected price
tag—3580 million a copy.

New Rides To Nowhere

CULVER CITY, CA—Simu-
later-based attractions are
fast becoming the new wave
in theme park thrills.

With theater seats that
yaw, pitch and roll in synch
with on-screen visuals, the
latest innovation comeas from

a collaboration between ride
maker Intamin, Inc, and
Showscan Film Corp
Intamin's Dynamic Motion
Simulator is at the heart of the
latest system—a 9-seal the-
ater row that is supporied by
articulating swing arms and

Maotian

simulators are
| placed in five

theater rows.
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HYDRALLIC ACTUATORS—

DA ALARAIC ARTICLILATION

PRE ASSEMELED SEAT ROWLS

HYCRALILIC PLIMP RDOAM

Underseat mechanics synci
| movements with film action.

hydraulic actualors. Micro-
processors choreograph
saat movements according to
visual stimuli.

Riders ge! the same old
chills and spills. Amusement
park operators get reduced
capital installation and lower
INsUrance pramiums.

Making Oil From Sewage

RICHLAND, WA—A ron-
tinuous thermochemical lig-
uefaction process pioneered
at Batelle Pacific Northwest
Laboratories, and a fuel en-
hanecement technigue de-
signed by the Innotek Corp.,
could one day generate suffi-
ClENt energy Lo pOWEr Sew-
age disposal processes,

The system, could result in
significant saleable energy
surpluses and an 80 percent
reduction in sewage volume.

In today’s prototype form,
the process sturts when sew-

age sludge is treated with so-
dium carbonate and heated
under pressure to 700 F.
Thiz digests sewage compo-
nents such as carbohvidrates,
eellulose and lignin, which
recombine into hydrocar-

bons. The hydrocarbons 8
are then enhanced
through Innotek’s emulsi-
fving process. The com-
bustible diesel fuel oil at the
end of the treatment can then
be burned to power the con-
version machinery, reducing
pressure on sewage landfills,

REACTOR

SLLIDGE
HOLDOINCy
TAMNK

e 4

FLIEL
ERHAMNCER

STORAGE ol

TANIK

Ol extraction method results in energy surplus, sewage reduction.
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Sub

RIVIERA BEACH,
FL—Submersible technolo-
ev—long used in underwater
construction work and
archeology—now extends to
coastal surveillance with the
Perry Offshore, Inc. surface
video scanner,

The semisubmersible re-
motely operated vehiele ma-
neuvers up to 10 nautical
miles from base on a 24-volt
battery pack. A 2-hp motor
powerz the device at a maxi-
mum speed of 6 knots for up
to 2 hours,

Heart of the surveillance
tool is a low-light level video

camera incorporating a 17.5
to 108mm zoom lens installed
in the sub's periscope-like
sail, With a total weight of
250 pounds and an overall
length of 10£1,, Perry saysits
deviee is easy to deploy and
recover. It can be used in
muost weather eonditions and
in light levels ranging from
high noon to evening star-
light.

Potential customers; secu-
rity agencies, drug enforee-
ment personnel or scientific
research groups.

Perry's diminutive semisub spots
coastal capers with low-light
video camera.

New Ways

MINTOSH, AL—Com-
pressed air slorage facilities
flushed out of underground
salt domes and immense bat-
tery packs are being enlisted
by utilities to furnish power
during peak periods.

In Meintosh, Alabama, the
Alabama Electric Coopera-

CR U

The CAES plant generators.
turned by system’s
compressors, produce 110
megawatts of power, Air

comes from caverns.

LOW-PRESSLIRE
COMPRESSOR

HIGH-FRESSUIRE  GEARBOX

WATERIAIR INTERCOOLERS

TURBIE EXHALST——_

AR INTAKE

To Meet Off-Peak

tive is pioneering the sall
dome conceptin the U.S. with
the Compressed Air Energy
Storage (CAES) plant. Com-
pressors powered by surplus
electricity fill the 18-million-
cu.-fi. dome off-peak.
During periods of in-
creased demand, the pres-

ornia

LOW-LIGHT
LEVEL VIDEQO— T2
Y

——

SAIL—__

RECENER/
TRANSMITTER ]

NAVIGATIONAL

surized air is released, heat-
ed and expanded, spinning a
turbine power generator. Us-
ing compressed air ouf of
storage instead of producing
compressed air with an at-
tached compressaor train
makes the gas turbine 70 per-
cent more cost efficient.

v
-
i r:—J‘—'I".—'—:-— ]

L1 \
HEAT
EXCHANGER ‘E:.J {

HEAT EXCHANGER

BYPASS
Amuns
REGULATOR

CDMEUSTUH‘S-T

MOTORIGEMNERATOR

CLUTCHES
GAS TLIRBINE

LOAL-PRESSLIRE

| —4— FLIEL LINES

[
T EMERGENCY
STOP VALVE

Power Dands

The world's largest battery
storage facility is pulling simi-
lar duty at Southern Califor-
nia Edison Co. The utility
charges the system at night
when demands are low.

Utility officials say the sys-
tems provide betler pawer
management,

PR ILLLISTRATACIN 8Y DD FISHMAN

{More Tech Update an page 16)
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Tactile Robo-Sensors

COLUMBUS, OH—Re-

gearchers at Batelle Colum-

bus Laboratories are clozer

to duplicating the human fin-

gertip on robotic "hands.”
i N

I

The end effectors are be-
ing equipped with polyvinyli-
dene fluoride polymer layers
that exhibit piezoelectric
properties. Plezoelectricity
is the generation of elee-

tricity in noneonductive
w materials through
mechanical

stress. After the
material is en-
cased in protec-
tive layers and
energized, it be-
comes sensitive
to mechanical or
electrical stimu-
lation—erucial
See=— to high-tech

RESILIENT  PROTECTVELAYER  CHOTES.
MATERIAL S PVE, FILM SENSING LAYER
SHAPED Mg RFACE CONDUCTORS
COMDLUIC TORS
| | AABGERCERILI Smart robots
PF, FILM ENERGIZED LAYER wm

PALO ALTO, CA—An X-
ray machine producing up
to 15-million electron volts
is peering inside NASA's
Space Shuttle zolid rocket
boosters to spot defects,

The Varian Linatron 6000
produces X-rays that pene-
tratethe 126-ft. x 12-ft. SRB
segments’ steel casing, insu-
lation and propellant. Im-

Linatron produces 1500 times the voltage of dental X-ray machine.

X-Raying Shuttle Boosters

ages are captured on special
industrial X-ray film inside
the boosters' solid core, A
computerized automatic
film-handling system deliv-
ers the images for analysis,
The advanced radiography
system assists SRB maker
Morton Thiokol in ensuring
quality control following the
Challenger disaster.

NEW YORK, NY—Deval-
oping an inexhaustible
anergy supply through the
controlled fusion of heavy
isolopes of hydrogen has
been a national priority for
nearly 30 years. Recent af-
forts are focusing on the use
of lasars to heat hydrogen
plasma, critical to the fusion
process, over traditional

TOKAMAK

COIL

CRYOSTATIC ry
COMNTAINER /

POLLOIDAL
FIELD Cons < |

ke

PLASKAA

Laser-Controlled Fusion

methods involving neutral particle

MICROAVAVE

beam injection, or electron-cyclotron/ i

ion-cyclotron techniques.

Scientists al Lawrence Livermore

CONCRETE =
SHIELDWWALL.

MNational Laboratory
are constructing a
free-electron laser
(FEL) coupled to a
magnelic plasma
confinement device,
or tokamak. High-fre-

ACCESS PORTS FOR

FREE ELEC TRCIN
LASER WIGGLER -}

DHMIC HEATING CHAGMOSTIC INSTRUMENTS

b 9P TORDIDAL
“—F MAGNETIC
FIELD COUS

Livermore's magnetically controlled plasma flows inside toroidal
tokamaik following Ignition by free-electron laser.

-l

ELECTROMN-BEAM [5=
ACCELERATOR-—"F

COMPUTER CONSOLES

| MICRCAWUAVE :
<~ rmmulss:m .

%
EXFERMIEMTAL TEST ACTELERATOR

quency FELs in visible and in-
frared wavelengths have
axcellent “tunability,” which
yields greater plasma heat
control. Earlier heating tech-
niques encounterad difficul-
ties in plasma penetration.

Al the University of Roch-
ester, scientists are using a
neodymium-glass laser split

through a complex optics
array to vaporize a target
pellet of deuterium and tri-

~ trium, hydrogen's heavy

isotopes. The device has pro-
duced the highest thermonu-
clear yield efficiency of any
laser fusion facility to date. As
an intriguing scientific by-
product, it simulates tem-
peratures and densities
associated with stars, giving
researchers a chance to
study high-ionized aloms and

other astrophysical phenom-
ena. Despite the advance-
ments, researchers consider
widespread use of fusion en-
ergy a distant dream,

A deuterium tritium target Is
vaporized inside U of R's laser-
controlied fusion device,
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For generations, one word
has become synonymous with
proven performance on the
water. Mercury.

And now, Mercury brings its
legendary reputation to a new
and distinctive line of boats.

Introducing Astro fishing rigs.

Exciting. Dynamic. And
rigged for peak performance.
Exactly what you'd expect
from the Mercury Powerboat
division of Brunswick Corpora-
tion, the world's largest marine
manufacturer.

You'll like everything about
Astro fishing boats.

Because everything
that goes into an
Astro fishing boat is
entirely designed and

Your
= complete
Sl satisfaction
. is all that
Butlt-in fishing wod savers  ITNATTETS. To
us. And to your Astro boat
dealer.
We know, by talking to
boaters like yourself, the one

thing you want most 1s trouble-

free fishing. And that's what
you can expect from Astro
fishing rigs. No matter which
model you run with.

WITH 46 DIFFERENT MODELS,

THERE'S AN ASTROTOPUT
YOU IN ALL YOUR GLORY.

You're sure to find an Astro

polyglass or aluminum boat
with just the right
equipment, acces-
sories, power and
price for your way

of thinking. And

built with only one
thing in mind. You.

Avrated tovernament iveuells

fishing. And when
you compare an

Astro fishing nig to the same

type package from someone

else, vou'll discover no one

comes close to giving vou

more standard features for

your money than Astro.
Every boat,

motor and trail- [

er is designed :

as an integrat-

ed rig. And,

unhke other

boat packages, Sport stering wheel

each Astro is

matched to a

specific out-

board for peak
rformance.

Vhat's more,

every model

has been test-

ed to assure

the maximum

in reliability.
And because

we build them

a0 'WEH, We Can Lowvance fish ffnder

Full instrimeniation




m offer a tough,
N — o~ ¥ Stem-to-Stern™
L limited warranty
to back up what
we promise.
Heavy-duty batteries S0 yOU can buy
with confidence.

As for the price, you'll find
Astro fishing rigs starting
from $1,899* complete. There’s
no inflated rigging or
dealer prep charges.

Youcan t finda ﬁr:.h]'mf

rig that gives you more

for your money. Or

a more honest value.

But you'll figure that

out as soon as you put

an Astro fishing rig up
against the same type

of package from any |
GthEI' I'I'lE.'["lUfﬂCtLlI’ er. iH

IT STANDS TO REASON, ONLY
THE BEST BOATS CAN COME
FROM THE BEST DEALERS.

You won't find Astro fishing

boats at just any dealer. Because
an Astro isn't just any fishing
boat.

Astro dealers have to live up
to some pretty tough stand-
ards. Why? Because we know
you want to deal with people
who are knowledgeable and
professional. People who are
in business for the long haul.

People who will do
evervthing possible
to make sure you
are completely
satisfied. People
who offer not only
boats, but expert
service, a complete
inventory of parts
and accessories,
and advice worth

: listening to.

Ft‘f ple who want to make ,x
your boating trouble free. 4

And your Astro _—_——
dealer can offer you
the convenience -

*See back page for inancing information

of MMAC
financing. So it
will be easy for
you to take
quick delvery on

Cheaiity trailer wheels YOUI DEW Astro.

CHECK OUT AN ASTRO
FOR YOURSELF AT YOUR
NEAREST DEALER

For 50 years, Mercury has

been bringing you the power.
Now your Astro dealer brings
you the glory. The remarkable
Astro Fishing Boat line.

Call 1-800-BOATS-90 for free
information and the location of
your nearest Astro dealer.

Get the feel of an Astro for
yourself. It'll put you inyour glory.




1, youl find nobody gives you a more honest value
& lot more than just “bells and whistles’

; mduﬂ‘: omething else other boat manufacturers are hard-
press Astro dﬁar network. Astro dealers are chosen from the
best ir ﬂ!ﬁ business. And they’re committed to giving you the back-up support, accessories,
" parts and service to keep your Astro on the water instead of stuck on the trailer.

See the back page for complete tions on the entire Astro Quickfire polyglass line

' of top-perf: rigs. For information and the location of your nearest Astro
~ dealer, call 1-300-9%‘3-590 ﬁ%




ASTRO “QUICKFIRE 19 FD"

FLIPPIN' DECK BASS RIG
515,499 or as low as $185.06 per month”

ﬁ -level front t:asungdecktw.e:mnmndate flippin’ L Tournament-ready dual recirculati hvmvellszs{emwﬂhhmers Twin,

[ Delhuxe dash i mﬁtncrnﬁ':taunn pemnel with built-in Lowrance 1240 flasher, ver” tachometer, speedometer,
v-nlt meter, warer Iﬂnpemture and fm:l ga 0 Mercury Thruster® 24/12 foot control trolling motor with Whisper Drive™ system and
™ prop [ Performance matched ““Laser [I™" stainless steel r, standard [ Two deep-cycle trolling motor batteries and

i:mnlﬂng battery with trays [ Big performance from the legendary Mercury XR4, 150 hp with power trim and tilt Z Custom-matched
deluxe drive-on trauler

ASTROQUICKFIRE 18 5C"
SINGLE CONSOLE BASS RIG

$13,999 or as low as $167.15 per month

L] Our “Maost Popular” rig [ Spacious bow casting deck with built-in aerated vewell and tackle I:r-;nft L Extra large rear casting deck
with built-in tournament rea:umlghng contoured livewell and twin insulated storage compartments | Dehuxe dash mstrumentation panel
with built-in Lowrance 1240 flasher, Quicksilver™ tachometer, r-p:?e:tﬂm-t.ter volt meter, water temperature and fuel gauge 1 Mercury
Thruster” 12 volt foot contral trolling mator with Whisper Drive™ system and Machete™ prop L] “Prostyle” bow trolling motor panel with
6 gauge wire [ Performance matched “'Laser [1™" stainless steel eller, standard [ Two deep-cycle trolling motor batteries and
ﬁrnmﬁmmharta} with trays [ Top performance Mercury XR4, 150 hp outboard with power trim and tilt [ Custom-matched deluxe
ve-on trailer

ASTROMQUICKFIRE 18 F5"
FISH & SK1 RIG

513,999 or as low as $167.15 pﬂ'r month?

[] Walk-thru “sport windshield" with Clear Vision convertible top, boot, and curtain [T Front and rear aerated recirculating contoured
livewells [ Deluxe dash instrumentation ]}an‘i with built-in Lowrance 1240 flasher, Quicksilver™ tachometer, speedameter, volt meter,
water temperature and fuel gauge [ Mercury Thruster” 24/12 foot control trolling motor with Whisper Drive™ system and Machete™
prop O] Performance mmﬁﬂw 1™ " stainless steel propeller, standard [ Two deep-cycle trolling motor batteries and cranking
battery with trays [ Legendary Mercury 150 hp outboard with power trim and tilt [] Custom-matched deluxe drive-on trailer

ASTRO "QUICKFIRE 16 F5"
FISH & SKI1 RIG
510,999 or as low as $160.03 per month?*
[1 Walk-thru “sport windshield” with Clear Vision convertible top, boot and curtain L Front and rear aerated recirculating contoured
livewells (] Deluxe dash instrumentation panel with built-in Lowrance 1240 flasher, Quicksilver™ tachometer, speedometer, volt meter,
water temperature and fuel gauge [1 Mercury Thruster” 12 volt foot control trofling motor with Whisper Drive s#slmn:-:_w] Machete™ prop
[] Performance matched “Laser IT™ " stainless steel propeller, standard [ Deep-cycle trolling motor battery and cranking battery 'mlh
trays [ Smooth-running Mercury 90 hp outboard with power trim and tilt 77 Custom-matched dehuxe drive-on trailer

Call 1-800-BOATS-90 for free information and the Astro deaber nearest vou. *See back page lor financing miormition.




ASTRO ALUMINUM FISHING RIGS.
THERE'S A LOT MORE TO THESE BOATS

When it comes to a complete line of fully-rigged aluminum fishing boats, you'll have to look
long and hard to match Astro. With 23 different aluminum Astros to choose from, you're sure
to find the rig that's decked out for your kind of fishing.
From V hulls for taming big waves to flat bottoms for
working vour favorite lake. Once you compare an Astro
aluminum rig to the same type package from another
boat manufacturer, you'll find there's no comparison. Or
= better value.

And that’s true when it comes to your Astro dealer
as well.

It's just hard to find a more knowledgeable, professional dealer around. You'll get help and
advice you can really use. Plus, there's all the support, service, parts and accessories you'll
need to keep you on the water.

See the back page for complete specifications on the full Astro aluminum line of fishing rigs.
For free information and the location of your nearest Astro dealer, call 1-800-BOATS-90.




ASTROLAKESPORT 14" FLAT Wﬁ"l'(lh!ﬁh :
52,599 or as low as $55.77 per month!
[ Classic flat bottom aluminum desigm [ Reliable Mercury 15 hp outboard [ Costom-matched drive-on trailer

ASTRO "BASSPORT 16
MODIFIED V BASS RIG

$6,799 or as low as $98.92 per month.*

[J Smooth entry modified V-hull (] Four marine grade vinyl covered fishing seats [ 1 Rear aerated livewell [ Deluxe dash

nstrumentation panel complete with Quicksilver™ tachometer, speedometer, volt and water temperature gauge [ Lowrance X4 LCR on

swivel base [] 12V Mercury Thruster” foot contral trolling motor [ Marine over all-aluminum floor and deck panels tm wond)

O Double-anchored “spring-loaded”” pedestal bases [ Performance-matched Quicksilver™ stainless steel propeller, standard [

Def.c-n -cycle trolling motor battery and cranking battery with trays [ Smooth running Mercury 40 hp outboard with power trim and tilt
vstorm-matched dehime drive-on teatler

ASTRO"LAKESPORT 16 V DLX"
VEE HULL RIG
$4,999 or as low as $107.27 per month*

) Wave Tamer™ aluminmm V-bow design [T Two marine grade vinyl covered pedestal fishing seats [ Aerated livewell [ Chaiet,

Mercury Thruster® trolling motor [ Lowrance X4 LCR on swivel base [ Marine carpet over all-aluminum floor panels (no
wood) [ DCHJhlE—i!IH’J‘I.DTEﬂ pedestal bases [ cvele trolling motor battery and cranking hattery with trays [ Dependable Mercury
25 hp outhoard with electric start [ Custom-matched deluxe drive-on trailer

o ASTRO“QUICKFIRE 1RGT”
VHULL PERFORMANCE BASS RIG

511,999 or as low as $174.58 per month*

] New dﬁn concept in lightweight, high-performance aluminum hulls [ Dual aerated livewells with timers [ Ew.lt -in 22-gallon fuel
system [ All aluminum floors and decks (no wood) [] Dehoe dash instrumentation panef complete with Quicksilver™ tachometer,
speedometer, volt and water tmpﬁ‘anu‘h&uges [ Lowrance X4 LCRﬂns'nme] base [ Mm‘m Thruster” 24/12 foot control trolling
maotor with Whisper Drive™ system and hete™ prop T Double-anchored “spring-loaded "’ pedestal bases [ Performance-matched
Chiicksilver™ stainless steel propeller, standard (] Two deep-cycle trolling motor batteries and cranking hattery with trays [ Top-
performance Mercury 115 hp outboard with power trim and tilt [0 Custom-matched delisee drive-on trailer

Call 1-800-BOATS-9) for free information and the Astro dealer nearest vou. *See back page for financing information.



THERE'S AN ASTRO FISHING RIG TO MEET YOUR SPECIFICATIONS

Fish
b, §
— £ "
: }'is Ll [ T 6
.gE §
HHE N
m. FLAT-BOTTOM RHGS Lokeiport ruh:m; ngs fer senous fshermen on o budget.
Lakespart 14 Shp $40.T5/48 mo LLs 547 AL & gol - 5 LEW
M Lokesport 14 15 hp 55.77/48 mo 4 54" AL & gal - 2599
Lokesport 15 7.9 hp 579048 ma 13 | 43° AL & gal = 1499
m Lakesgort 15 ke §435/8me | 15 | &7 AL gl | = | 299
“ VEE HULL RIGS  Tough, wenatile. ¥-bottom rigs
Lakssport 14Y .9 hp § 42.21/48 ms L - AL & gol - 5 2899
Lakespart 14V DLX 15 hp T9.37/40 ma 1 | 89 ] 1V | AL * 1 & gal - 3.499
Lokeigart 14W DLX 25 hp B5.81/48 mo 4 | 597 1Iv | AL * 1 & gal * 1999
Lokesport T8V DLX 10 ha 100.83/dBme | 151" | &7° | 1V | AL * 1 & gl - 4,459
Labesgar 16V DLX 15 hp 107.27/88me | 15117 | 677 | 12v | AL | | * 2 4 ol - 4999
Lokesport 16V Speciol 5 hp TI2.2%/MBme. | 15117 | &7 | 12V | AL | ® * 2 & gal - 5,699
DEEP V HULL WALLEYERIGS Designed for walleye and big water lokes
Lakesport 16V PRCH 25 ho 5128.73/dBme | 160 | 747 T2V | AL % | * 2 | bgal | ® | & 5999 |
Loksspar 16V FRO hp | = 116.38/84 ma W | 7] 13V |55 | = * 2 | égal - 1999
| Lakesport 18Y PRO Blhp | * 140.03/84 ma 18°3° | B4" | 24112V |55 | » - 3 3 gal - 10,599
Lokesport TBY PRO SPECIAL | B0hp | = 171.67/84 me 102 | B4 | MN3V |55 | * | * 3 1 gal - 1,799
MODIFIED V CRAPPIE RIG A spacial Lakesport for croppie fishermen who prefer alumenum.
[Tokesport 16 DLX [Ehw] | Si0390/a8me | W& [ 6] 1v JAL] [#] 3] éga [& 5479 ]
MODIFIED V BASS RIGS  Clossic, pro-eguipped bew booh
Basspart 14 15 ko 5115.85/48 mo 157 | 43" ] 13V | AL | » * 7 & gl * 5 539
Bowsport 14 AQbp | * 98.92/84 ma 157 142" ] v [55 |'= | % 2 4 gol " 6,799
Bouport 16 PRO 15 hp 71.45/84 ma 1 | 68" Tav | AL | = * 1 & gol * 6,299
Bassport 16 PRO Hhp | * 112.01/84 me W &) 1V |55 | & | * i 4 gal » 7,699
¥ HULL PERFORMANCE BASS RIGS Ligh, ‘ost ond loaded for lenken
Quickfirs 14 GT A0kp | % | $128.56/84 me 16 (735 v [s5 | = | * 2] Qg | % | § 8.9 |
Quickfirs 14 GT Thp | = 145.48/84 ms W 715 1V |55 | & | & 2 12 pol = 7.7
Chickfirs 18 GT Blhp | * 160.03/Bdme | 170" | B2° 243V [ 55 | & | * 3 20 gal i 10,999
Chickfire 18 GT T5hp | % 174.50/84d me | 17°H0° | B2° | 24NTV [ 55 | = * 3 20 gal - 11,989
m QUICKFIRE CRAPPIE STYLE RIGS  Veruatie fishing rigs.
15CR 35 hp 5109.01/84 mo 155" | 7867 ] TV | AL | = * 2 12 gol e 5 7.99
m 15CR &0 he 130, 74/84 ma 15°5° | 76 ) 1IN | AL | = - ki 17 gl - B.2%9
1508 Bks | = 145.48/84 ma e | B ) "IN |55 | * - i 12 gol - 7999
QUICKFIRE SINGLE CONSOLE BASS RIGS  True clowsics, our best sallars,
1550 S0hp | » | 51209 Bdme | 155" | 77| 1V |55 | = L Fi 12 pal - 5 By
&5 70 hp & 139,64/ B4 ma 44" | BO" 12V 5 E L 2 17 gal L RS89
w 175C ko | * 140.0%/ BMma | 16007 | B2° | 24NV [ 55 | = * 3 24 gal - 10,999
Irsc 1Shp | * 167300 Bdma | 181" | B2° |47V [ 55 | = * 3 14 gal = 11479
185C 1S5hp | & 151.463/120 ma 1 Ba™ | 24NV | 55 | = * 3 24 gal - 12,459
TB5C 150 XRE| w 167.15/120 ma 8 Ba® | 243V | 55 | = * 3 24 gal - 13,599
150 150 KR4 | % 179.09/120me | 19°9° | B8 |24V [ 55 | = - 3 34 gal - 14,599
sl Mhp | 187 .45/ 120 mo 1979 | BE" | 24N2V |55 | = Ll 3 34 gal @ 15,499 ]
SUICKFIRE DUAL CONSOLE TOURNAMENT RIGS Dullqn!d"ur yaua and your best Fr:hing sl
170 Nihp | ® | ST70.2Y/ Bdma | 167107 | B2 |24N2V [55 | = w 3 4 gal - 501,699
180C 1MNShp | * 155.21/120 ma 18 Ba™ [ 2412V |55 | = - 3 4 gol - 12,999
18DC 150 XR4| & 171,93/ 120 ma L4 BE® | 24012V [ 5.5 | &= L 3 24 gal - 14,399
woC IS0 KRd| * MTATNIOma | 1797 | BE° | 2412V [ 55 | * L 3 34 gal - 15,299
QUICKFRE FLIPPIN® DECK RIGS  The ultimote tourmament rigs.
18FD ISHXRL| = $179.09/120 ma 1|3 B&" | 24NV | 5.5 *® &® 3 |in iSgol| # 514799
1%FD 150 KRE| = 185,06/ 20ma | 179 | BE" |24V [55 | & " 3 2 Hgel| = 15,499
19FD MWihp | = TP B8N0 ma | 19°9° | BE° |J4MIV |55 | = w 3 | Tlgal] * 15,699
QUICKFIRE FISH & 5KI RIGS Mo one has more Tor yoi ond your femily
1&FS S0 I"F - £140.03/ B4 mo 184" | 78" 2y £5 L - F i 17 gal £ 510,999
1FFS NShp | = 171671 B4 mo 18°10° | B2° [ 2412V | 55 | = = 3 74 gal b 11.799
18F5 Nihp | = 155.21120 ma L3 Ba® [24N2V |55 | - 3 24 gal - 12,999
I8FS 150hp | ® 147.15/120 me ' BA" | 24NV | 85 *® = el 14 gal . 13,599
19F5 150hp | = 1770020 me | 199 | B8 |24N3V |55 | » = 3 35 gal B 14 599

NOTE 1! Paypreras =oed e for sl Desi s ) et SIVAL
fearcng Astr dealees and are bamed on 132 0008 A PR, W down
iraah o o] phus appliosble toaes, lenses and teis. Specific ?
iy et ane noled . Aakl vour At dealer for complele detalk i

\'I'I'TE ! Siggrsive] Hetail Praces Ested are dor coptomers East of Eocy
= Monimes, Bersws o addnnea) Eeght caenhe, [#es e diphtly
Yagher wenl o Hic ke
: VAL = ahewimes 55 o smisdes s
We ame aumsianghe sirhving b meprove s boale ol thereiore must neserve dhe nght so change specificsons and prices wribon notice. Phobagraphs may echude opisal rouipees:
Asery inhing rigs are producs o Metury Powerbea, A Brumwck Co Brurswick Comoraras 1454

Call 1-800- BOATS-90 for youwr nearest Astyo fishing rig dealer.

Prired i L' 5.0, Fart Ko f0-A14847-00
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NEW YORK NY—Projecting
force with unprecedented
speed, stealth and firepower,
a new generation of military
aircraft is entering service for
specialized missions, Based
on existing airframes, the
planes incorporate advanced
electronics and mission-spe-
cific hardware to find their
way to distant targets through
enemy fire and adverse
weather.

To insert and extract
small ground detach-

ments behind enemy lines,

the Army's special operalions
contingent will use the MH-
60K Blackhawk, a variant of
its UH-G0A utility helicopter,
Scheduled to begin service in
late 1992, it will be equipped
wilh terrain avoidance/terrain
following radar (TA/TF)and a
forward-looking infrared sen-
sor (FLIR) for ground-hug-
ging flight in any weather.
With two external 230-gallon
fuel tanks, the MH-B0K can
carry 12 troops 927 nautical
miles before refueling, which
can be accomplished in flight.
Armamaent will consist of two

cial Repo
overt Aircraft

rt: -

.50-caliber ma-
chine guns, and op-
tional air-to-air missiles.

The Air Force will transport
and resupply special opera-
tions forces with the MC-

MC-130H [above| and

electronic warfare operator’s [EWO)

post |below), with data-entry

130H Combat Talon Il, based

on the venerable C-130H
transport. Radically upgrad-
ed avionics, including TATF,
FLIR, and top-secrat elec-
tronic warlare gear, help the
MH-130H evade detection,
and gather intelligence.
Readouts come through
high-resolution multifunction
CRT displays provided for
pilot, copilot, navigator and
electronic warfare operator
(EWQ). In the cargo bay, 68
combat-ready troops can be
transported. And a high-
speed, low-level aernal deliv-
ary system fitted to the rear

loading ramp permits air-
drops at over 150 mph. Ex-
plosion-suppressive external
fuel tanks, and an in-flight re-
fueling probe extend the C-
130's range.

Mot officially intended for
special operalions use, bul

LASER RAMNGEFINDERI —_—

DESMIGMNATOR
STABILIZED PLATFORM -

OPTICAL
BORESIGHT
ASSEMBLY

COMPOSITE
SHROUD —

MULTIPLEXER ’,_,-r"") '-

ELECTROMIS

Internal companents of
MMS for OH-580 Scout.

likely to play a role stalking
targets in hostile territory, the
Armed OH-580 Scout heli-
copter relies on a periscope-
like Mast Mounted Sight
(MMS). The device enables
operators 1o take a bead on
ground targets while it is
almost completely

concealad by ter-

rain. Mounted with a

FOPULAR MECHANICS » MARCH 1989

MH-&0K Blackhawic, with

external tanks and refueling probe.

very low-friction spherical ball
bearing atop a nonrotating
standpipe passing through the
rotor hub, the sight is gyro-
stabilized and pointed with

THERMAL

INMAGING
SEMNSOR

magnelic torquers. Data from
the MMS's sensors can bere-
layed to attack aircraft, or the
laser rangefinder/designator
can |lluminate targets to
guide Copperhead artillery
rounds. The Armed OH-58D
can itself carry Hellfire anti-
tank missiles, a .50-caliber
machine gun or Stinger air-
to-air missiles.

OH-580 Scout with MMS above rotor,

MARCH 1989
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What makes
Nissan Hardbodies
SO tou

all the metal that
goes into them.

tap ¢ 1986 owr frse Tsr HIDRA Cold Coase 1o SCCA" Coors™
Hauelbody™ race) SCORE" Cireat F00 Class 4 Challerige
Mogve 230 Cliss 75 Chiss Racetruck

I'st and 2rul lst SCORF Cireat Ise HIORA Ist fqgain) It HDRA Coodd Coasr

SCCA Coons Challenre Muogve 250 Class 75 Firewarks 250 Class SCORE Ciear Mojve 306 Class 75
Class Racernuck 250 Class 7

Y

il

lst iagain) Ist SCORE Baja Isr {bry over an howri Ist MTEC Roschow! Iz {phes rwo Znds and s SCORE Ba
HIDRA Fireworks 250 Internacional Clas 7 SCORE Baja Class Racetruck a 3} HDRA Missan .fmrrlu'l'\’ll.l,r
Class 4 Internacional Class 75 Mine 40 Class 4 Clags 7 dxd

-




15t SCORE Baja 1000 Ist {again) Jse fand a 2nd) Tit SCORE Of-Resad
Class 7 4x4 HDRA Coase 300 SOORE Baja 1000 Woordd €] !
Clise 7 Class 7

Choss 75

\J
il
Isr SCCA Coors 1 SCORE PARKER It {agairn) Ist HDRA Missan st by overan hour) dst SCCA Coans
Challenge 400 Class 75 SCORE Crear Mojave Mline 400 Class 75 HDORA Rerstow 250 Challenge
Class Raceeruck 250 Class 75 Chiss 7 Class Racetruck

] i Ist and 2nd i Avgrost, 1988)

HDORASSCORE SCCA Coms € > I
M Mol St i b s Built for the Human Race:




OUTDOORS

BY JOE SKORUPA

Playing In The Bonefish League

FTER a recent fish-
ing trip in Florida, a
seene from the short-

lived “Slap Maxwell” TV se-
ries comes to mind. Actor
Dabney Coleman, who plays
| the title character, a belea-

guered sportswriter, climbs
| onto & window ledge, turns

his face skyward, and starts
talking to the Big Guy. In
Slap's case, the Big Guy is
Ted Williams, Hall of Fame
hagseball player.

Slap, who's about to be
fired, asks for guidance and
winds up by admitting he
knows there's little chance
his plea will be heard, be-
cause, “Ted, I know you're
probably busy right now,
down South somewhere in
the saltwater flats, hooking
into some hard-fighting
bonefish,”

Incase you haven't kept up
with Ted Williams’s post-
baseball career, Slap was
probably right. The one and
only time [ met Ted was in
the Florida Keys, and he was
bonefishing. But Slap is
wrong in thinking Ted
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' Ted Willlams |center] stalis cagey bonefish in the Keys with Jim Bashilne [left) and guide Frank Garisto,

gpends all his time bonefish-
ing. For large parts of the
year he fishes for salmon and
tarpon. He's also caught a
few trout, blue marlin, white
marlin, tuna, bluefizh and
walleye in his time,

The essential point—
both Slap's and mine—is that
Ted Williams is a devoted
fisherman. And, as you
might expect from baseball's
last .400 hitter, he's pretty
good at it. 1 witnessed Ted
fishing for bones with a fly
rod, making casts of at least
80 ft., and dropping flies on
little more than a dime.

Big leaguers

Accompanying Ted on the ||

trip to Key Biseayne was
another man, Jim Bashline,
who handles a fly rod like
Zorro handles a blade. Jim's
a noted outdoorsman and au-
thor of such books as Atlantic
Salmon Fishing and Night
Fishing For Trout,

He's also a frequent con-
tributor to PoPULAR ME-
CHANICS and [ went to the
Keys to talk to him about fu-

-“___-.. 3

ture projects. Ted is also
working on a future PM piece
(look for his story in the spe-
cial “American Adventure”
section in our May issue), so
we decided to make it a hap-
py threesome.

However, after seeing
these guys hit a speck with a
fly rod at 30 yards, [ began to
feel I might be playing in the
wrong league. So, at first
light, when the two guides

Baseball'slast
400 hitter, Ted Willlams,
now swings a mean fiy rod.

arrived at the Biscayne Bay
Yacht Club, I suggested that
Ted and Jim go with one
guide, in his 3-man boat,
while I went with the other.

Flats fishi

My guide for the day was
Floyd Landon, aboard the
Mikitu. Floyd, who's seen
the better part of seven de-
cades, first came across Pop-
ULAR MECHANICS in 1934
when he spied plans to builda
race car. He and a teenage
pal used junk parts from a
Ford Model T to build a car
based on the plans, and
placed fourth in the first race
they entered. A man at the
race offered the boys $850 for
the car in the heart of the De-
pression and, without hesita-
tion, they sold it for “more

Dalwa's Fisherman's Travel Packl s a5 blg as an attacheé case.
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money than a teenager had ever seen.”

Today, Floyd is still a man who recog-
nizes a worthwhile design. His boat, a
10-year-old Maverick, is an ideal flats
fishing machine. If you've never seen a
Florida flats boat, they're a marvel of
sport-specifie design.

Since hones feed in shallow water,
flats boats have a minimum of draft,
about 10 in. They mount the outhoards
high on the transom and run confidently
in 18 in. of water. The Mikitu was
equipped with a 90-hp Evinrude out-
board, so we covered the territory south
of Key Biseayne at about 40 mph,

Bones are line-of-sight fish—you
don't cast unless you see one—sn we
hunted for them from Stiltsville to Sol-
dier's Key, from the Ragged Keys to
Sands Key, and all the way south to El-
liott Key, which is about 20 miles from
where we started. The flats boat han-
dled this hard running well. [ts sturdy,
mod-V hull knifed through the chop as
well as a seaworthy center-console boat.

Also like center consoles, flats boats
have obstruction-free deck areas with
plenty of stowage space, room for elec-
tronics on, or in, the side console, and a
raised casting platform in the bow,
where most of the fishing is done,

There are important differences as
well, For one thing, the guide sits onthe
wide wraparound side deck while the
two passengers (the boats are designed
for a maximum 3-man load) sit on
mounted seats in the stern,

But the most unique difference is the
polling platform, a 2-ft.-sq. pedestal
that rises above the outboard. This is
where the guide stands and, like a Vene-
tian gondolier, poles the boat quietly
through the shallows while keeping an
eve peeled for silvery green bones,

Finicky fish

While my companions were using fly
rods to catch the cagey bones, [ came
equipped with Daiwa's Executive Fish-
erman's Travel Pack (399), which stores
a collapsible 6Ye-ft. spinning/fly rod, a
TG1300 Long Cast spinning reel, a 730
fly reel, and a mini tackle box. I brought
this handy setup to help me get through
the gauntlet at the airport. About the
size of a small attaché case, the light-
weight pack is an ideal carry-on.

Not being an experienced fly fisher-
man—something [ intend to correct in
the near future—I used the spinning
gear to make a few practice casts, while
Floyd filled me in on my elusive quarry.
Bones have superb eyesight and spook
easily. Something as simple as the sun
glinting off reflective sunglasses can
make them run. A trolling motor, re-
gardless of its near-silent sound, is as
noisy as a freight train to bones,

And when you make vour cast, be
sure it drops 2 to 3 ft. directly in front of
the fish. If it lands behind, he'll never

POPULAR MECHAMICS ® MARCH 1989

see it. If too far ahead, he may veer off.
If too elose, he'll run. In bonefishing,
presentation is everything. Hit your
spot with a quick overhand flip of the
wrist, let it drift to the bottom and wait.

Of course, you do a lot of waiting any-
way. We didn't see a bone all morning.
Just toothy barracuda and mullet. After
lunch we started working spots along
the route back to Key Biscayne. Just be-
fore Stiltsville (literally, a place where
houses are built on pilings) we stopped
on a flat and I saw my first bone. A few
minutes later [ saw my second and third
bones. They didn't see my casts, howev-
er, or didn't like what they saw.

in the clubhouse

Back at the Biscayne Yacht Club, [ ren-
dezvoused with Ted, Jim and their
guide, Frank Garisto. “How'd you do?"
[ asked. “We caught and released four,”
Jim gaid. “Ted had three and [ had one.”
Well, I thought to myself, these guys
are in the big leagues, I'd be surprised if
they didn't catch anything.

The next morning as we were heading
out again, 1 said to Frank, “So, you spot-
ted a few more bones than we did yes-
terday.” Frank shrugged hiz shoulders
and said, “Not really.” This surprised
me. “But Ted and Jim caught four good-
size bones,” I protested. “They told you
that?" said Frank with a crooked smile.
Then he shook his head back and forth,
and I realized that I'd just learned an-
other lesson from the masters, Never
believe what a fisherman says unless
you've seen it with your own eyes,

Fizhing with Ted and Jim, who have a
combined fishing background of 50
years, was quite a thrill. When vou sit
down with these guys, over drinks or a
meal, it's like a grad-school course on
pro-level fishing.

This was especially true of Ted, wha's
an intense man to begin with. Only the
best will do for Ted, whether it's in base-
ball, fishing, hunting, flying, boating,
photography or any endeavor. He's a
man who ean't abide a fool and forces the
level of conversation to a lofty standard,
a standard that fits a man who ranks
second to Babe Ruth in slugging per-
centage and won baseball's Triple
Crown (homers, average, RBI) twice.

Still, nobody caught a bonefish. The
reason? Some people say increasing
popularity and fishing pressure have
made them scarce in the Upper Keys.
Luck also had something to do with it.

Bonefish are fussy feeders, unpre-
dictable and wily adversaries. Floyd,
my guide, admitted it took him six
months before he caught his first bone
after moving to Florida. But a good fish-
ing trip isn't necessarily measured in
fish caught. Being in the great cutdoeors
with great companions eounts as much
or more, And by this standard, the trip
was a home run. PM

QUALITY CLOTH

BELTS FIT ALL STANDARD MACHINES
Siza Per Daz Suze: Per Doz
1Mo BTE [y SRR, £11.00
1x42 $7.95 fx21. §12.85
Tedd .. _..... 5810 4x ¥ §12.90
21 ... 3825 dx24 .. .. §13.50
2x...._... %850 4 x 27 514,50
2Vax 1%, ., . 5895 4% % 26 515 50
2V x 16 129 436, .. 1775
Ixd ... ..59.50 4x3M¥e. ... 51825
By et £10.00 dx521% ., .... 82095
3 x 23*%a £10.85 4x54 521.75
Jud 510.90 B x 48 53075

1. Specily for Wood or Metal,

2. Will ship assortad — o specify gril.

3 Other sizes available — Please inguire
4. MONEY BACK GUARANTEE

Include $3.00 for postage & handling in Centi-
nental U.S. ($§4.50 outsde). Check or Money
Order. We honor VISA, MasterCard, Amencan
Express. (Send cand no. & exp. date). NY'S Res-
idents add tax.

FREE GIFT WITH EVERY
ORDER OF $50.00 OR MORE.

FREE CATALOGUE SENT ON REQUEST

JACKSON TOOL CORP.
DEPT. NAME

27-55 Jackson Avenue
Long Island City, NY 11101
718-392-4330/1-800-637-6536
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WORLD'S SMALLEST ———
WEATHER STATION

B
TR

THE AMAZING WEATHER COMPUTER THAT
YOU CAN HOLD IN THE PALM OF YOUR HAND,

HGITAR's mew TWR-3 Micro Wealker Stalion indedes
& compuier, precision wind vame and speed sensor with
mounlimg hardware, and 40 feel of cable. For osly
$159.95 With the optional, astomatic-emplyving RG-2
Rain Collecior ($409.95) vou can even monkbor rainfall!

& WIND SPFEED & EAINFALL (Chpisonal)

= WIND [MRECTHON = TIME OF DAY

= WIND CHILL w ALT SCAN

* WIND (ZUST RECTHRIF & METRIC | STANDARD

# TEMPFERATURE & NICAD READY

& HULOW TEMPF RECORD = ONE YEAR WARRANTY

MAGNAPHASE INDUSTRIES, INC.
1502 FIKE STREET NW.

MADEINUSA  ynipsess wa weool WA & VIEA
CRDERS ONLY: B0-722-1502

INFORMATION: 206-TAS01T4 FAX: N-TIES04
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SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.
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ELEC TRONICS

BY STEPHEN A. BOOTH

Direct-To-Disc Recording

OR THE TIME be-
ing, copyright issues

are keeping digital

out of cireulation in the 1.5,
So let's discuss yet another
digital recording format just
over the horizon, namely, re-
cordable compact dise,

Though it might come as a
surprise to a generation
brought up on Memorex,
home recording predates the
availability of open-reel tape
decks in the 1950s. By the
1930=, amateurs armed with
portable transeription pho-
nographs were recording
music and speech onto blank
discs made of a soft acetate
material. Many of these un-
authorized “acetates,” cut
outside the confines of a stu-
dio, preserved for later gen-
erations the big swing bands
and obseure folk musicians in
live performances.

Magnetic tape, with its rel-
atively eonvenient handling
and longer recording time,
has gained much greater
popularity than the fragile,
d-minute acetates ever
achieved. But with the ad-
vent of the digital audio com-
pact disc—some 75 minutes
long and physically robust
—direct-to-dise home re-
cording begins to appear
practical again.

At the 1984 Tokyo Audio
Fair, Sanyo demonstrated a
prototype CD eapable of put-
ting 30 minutes of music on a
blank dise. By the following
vear's fair, the prototype
wis up to 45 minutes of re-
cording time.

CD recorders vanished
from subsequent fairs as not-
for-sale DAT decks hogged
the limelight. Then, last
gpring, Radio Shack parent
Tandy Corp. raised eye-
brows when it announeced its
development of a CD-com-
patible recorder that could
reach the market by 1990 at
leaz than £500. More recent-

32

audio tape (DAT) recorders §

TANDY//
THOR‘CD

You'll record digital compact discs at home with Tandy's THOR-CD.

Iy, Japan's Taivo Yuden un-
veiled a similar technology
that the company states
cotild be “reasonably priced.”

Although Tandy and Taiyo
Yuden have vet to describe
their respective systems in
detail, each has revealed
enough to arrive at a basic
understanding of the prod-
ucts and processes, The sys-
tems are alike in some ways,
and different in others,

The most important
shared characteristic is that
diges recorded on the Tandy
or Taivo Yuden hardware
conform to the Philips-Sony
specifications for compact
dise—meaning that they are
compatible for playback on

any CD player. The key dif-
ferenee is that Tandy's re-
cordable discs may be erased
by the user and rerecorded
many times. Tandy has re-
ported as many as 40 re-
recordings with no signal
degeneration. Discs record-
ed by the Taivo Yuden pro-
cess cannot be erased and
reused. Inindustry terminaol-
ogy,. the permanently re-
ecorded Taiyo Yuden dise is
called a CD-H. The erasable
Tandy platter carries the
CD-E acronym.

Both Tandy and Taiyo
Yuden employ lasers to ap-
ply digital information to a
recordable dise of the same
4% in, dia. of a prerecorded

CD. The newer 3-in. mini
CDs also will be available as
recordable blanks. Both com-
panies use one of the three
laser-optical recording pro-
cesses that have been under
development for this pur-
pose—specifically, the one
called pit-forming.

A conventional, prere-
corded CID contains a micro-
scopic spiral of depressions
on the reflective surface be-
neath the elear, smooth ecoant-
ing of its playing side. The
varying brightness of the
light reflected back to the
laser pickup from this irregu-
lar surface conveys the digi-
tal code of zeros and ones. In
CD manufacturing, a laser
etehes the digital code on a
glass master. Reflective rep-
licates of this pattern, creat-
ed by a metal (usually alumi-
num) deposition process, are
sandwiched within the pro-
tective polyearbonate exteri-
or of the CI,

The Tandy and Taiyo
Yuden CD blanks also havea
polycarbonate shell, but con-
cealed within is a laver of
chemical dye, When exposed
to the on-off pulsing of & laser
lightheam more intense than
that normally used for CD
playback, the dye laver de-
velops into a spiral pattern of
depressions,

{ Pleaae turm to page £3)

Solid-State Digital Snapshots
Just as the first fiimless, magneatic disk cameras are arriving in stores ("Electronics,” page 42,
Jan. '89), Fuji has added a new twist to all-elecironic photography.

In place of the spinning magnetic disk used by Canon, Sony and others, Fuji's experimental
DS-1P Digital Still Camera uses a stationary, 16-megabit memory card to store color images.

This credit-card size digital memaory, jointly developed with To-
shiba, enables the prototype point-and-shooter to store either five _

full-frame TV photos, or 10 photos in the single =

TV-field mode. According to Fuji, future ver-
sions of the memory card will accommo-
data up to 40 full-frame images. Current
magnetic disk cameras hold either 25 full-
frame or 50 single-field pictures.

Capacity aside, an advaniage of the digital
memory card is its lack of moving parts.
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After recording, these depressions
reflect back as zeros and ones to light
from a laser beam of normal, playback
intensity. The pattern laid down by the
writing beam corrvesponds to the
digitized signal of the input
souree—be it live sound through a mi-
erophone or canned (CD, LP and so on),
At press time, neither Taiyo Yuden nor
Tandy would divulge whether their ma-
chines have direct-digital inputs and
outputs, Consumer DAT decks do not
have digital input jacks. This means
that the input source—even from a CI
player with a digital output jack—must
firat pass through an analop stape be-
fore it is recorded digitally.

Regarding the software, regular Chs
hold up to 75 minutes of audio, or some
550 megabytes of data (for CD-ROMz).
Taivo Yuden gays the capacity of its
gold-tinted CI-R is the same as conven-
tional CDs and CD-ROMs. Tandy de-
seribes the blue-tinted CD-E (which the
company calls THOR-CD, for Tandy
High-Intensity Optical Recording) as
having storage capacity for 74 minutes
of sound or 550 megabytes of data. But
questions remain concerning the lon-
gevity of the discs. Tandy says that al-
though erasable by laser, the pits of its
optical disc are environmentally stable
andl permanent in nature. Taiyo Yuden
rates lifespan of the nonerasable pits of
its CI-R as 10 years minimum,

This vagueness from the product de-
velopers is not an intentional smoke-
screen. Fact is, optical recoriding still
has frontiers that have yet to be
mapped. As details become available,
they'll be reported in future columns
—along with news of other recordable
CD systems that the Tandy and Taiyvo
Yuden announcements are sure to chase
out of the woodwork,

Better Cassettes

The compact dise is the best sounding
medium for music today, but this
doesn’t mean that prerecorded cas-
settes can't sound any better than they
tlo, This year, buyers looking for premi-
um quality in cassettes should look for
the letters DAAD on the package,

DAAD stands for Digital Auadio
Analog Duplication, a new mastering
process developed by American Multi-
media. It replaces the analog master
tape normally used in cassette duplica-
tion with a digital master.

Cassettes made from analog masters
are subject to the distortion and noise
inherent in the analog format. These
problems become more evident during
high-speed duplication because noise
and distortion increase as the master
tape wears out. With DAAD, the digi-
tized master never wears out, so there
is no degradation in sound guality no
matter how many copies are made, In
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fuet, it allows cassettes to be duplicated
at a faster rate. The industry standard
speed is 64:1, but with DAATD the eapy-
ing speed can be increazed to 80:1 with-
out affecting sound guality. More im-
portantly, the 80:1 cassette sounds like
it was made at a 1:1 rate.

DAAD may also have implications as
far as pricing is concerned. [725 percent
more cassettes can be made in the same
amount of time due to the faster dupliea-
tion speeds, then the savings incurred
may result in lower prices. If prices do
drop, it won't be right away, as the cost
of conversion to DAAD iz estimated at

more than 100,000 per production line.
The record companies will have to get
back that investment before prices fall.

Despite the initial investment,
DAAD is likely to be used by many la-
bels. Telare, a label respected for its
devation to sound quality, has been
impressed enough with DAAD to enter
the cassette market for the first time.
Telarce's first 10 cassette titles, recorded
on TDK SA Type 11 tape, all uge the
DAAD provess. Telare won't be alone
for long. Officials at American Multime-
din report RCA and Warner Bros, are
converting their facilities to DAALD. MM

I -if.lr I
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lt's hard to believe, but traffic radar does
not identify which vehicle is responsible
for the speed displayed. It shows only a
speed number, The radar operator must
decide wha 1o 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 principle,
the radar calculates speed from the
reflected waves. But there's a problem,
Tha bost gusas
Remamber, these reflections are in-
visible. And truck reflections can be ten
times stronger than car reflections. How
can the operator know for sure which vehicle
is responsibile for the number?

The truth is, In many cases he can't
be sure. The result? You can be ticketed
far somebody elsa’s reflection.

The only way to defend yourself
against these wrongful tickets is to know
whan radar is operaling near you.

Self

We specialize in radar warning. Escon
and Passport have a@ unigue warning
system that tells you radar strength—with
both a variable-rate beeper and a visual

élia'ﬁhakes
How to protect yourself.

meter. You'll know when the radar unit is
rear enough to have you under surveillance.

Car and Driver, Popular Mechanics
and Roundel magazines have each tested
radar detectors, And each gave us their
highest ratings. Call toll-free and we'll send
reprints of the complete tests.

Wea're as closa as your phone

To order, call toll-free, Orders in by
5:00 pm eastem time go out the same day
by UPS and we pay the shipping.

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

The best defense against wrongful
tickets can be in your car Womorrow,

TOLL FREE 1-800-543-1608
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MEgrcury Toraz.

Topaz couples the preci-
sion of rack-and-pinion
steering with the traction of front-wheel drive-a combi-
nation that enhances control and is comforting when
roads are slick. And if you encounter those kinds of
roads frequently, Topaz offers the added traction of
optional all-wheel drive. Mercury Topaz. To make you
feel better about driving when the weather’s trying to
ruin your day. Experience the comfort and control of a
Mercury Topaz at your Lincoln-Mercury dealer today.

For more Topaz intormation, call 1-800-822-9292,

LINCOLMN-WMERCURY DIVISION \H-'-u_ Buckle up—logathar wa Can sava llves

%MERCURY




FREEWHEELING

BY TONY SWAN

Designs On Tomorrow

HILE IT'S one thing
for people direetly in-
volved with automo-
tive design to speculate on
the looks of the car of tomor-
row, it's quite another for to-

morrow’s designers to do so.

in automotive design today
spend the bulk of their time
shaping cars that will make
showroom appearances in
five vears or less. The men
and women who, as vet, can
only aspire to such jobs are
unfettered by the eonstraints
of corporate financial man-
agement and all the other in-
fluences that have tradition-
ally tended to pull designs
down toward a lowest com-
mon denominator. Which
means the cars locked up in
the heads of would-be de-
signers are usually much
more exciting than what
vou're likely to see in any
showroom. And that's what
makes the Automobile Quar-
terly Car Design Contest in-
teresting.

For 1988, its second year,
the AGQ competition invited
design hopefuls to project
the basic essence of five cur-
rent production cars a decade
into the future. The only con-
straints were that the de-
signs should preserve the
bagic dimensions of the
cars—the Honda CRX, Cad-
illac Brougham, Jaguar X.J-
3, Lamborghini Countach
and Jeep Wagoneer—and
maintain production viabili-

The menand women working |

ty. The '88 contest, which
wrapped up lust September,
drew 190 entries, a great
many of them from the De-
troit area. Judges were Dick
Teague, former head of AMC
styling, Ted Finney, a De-
sign Executive working on
specialty car exteriors at
Ford, Jerry Grove, presi-
dent of the College of Art and
Design at Detroit's Center
for Creative Studies, John
Herlitz, director of Exterior
Design at Chrysler Corp.,
and Robert Cumberford,
automotive design editor for
Automobile magazine.

Judging was performed in
two categories—Scholastie,
18 years and under, and
Opean, for 19 and up—and the
Judging was tough. As an ex-
ample, the panel refused to
name a winning design for
the Jeep in the Scholastice di-
vigion, citing the failure of
entrants to satisfactorily
meet the eriteria.

But seven entrants suffi-

Design student David Allen created this late '90s Jeep Cherokee.
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ciently impressed the judges
to take category honors. Of
these, 16-year-old Brad
Palmer, who is taking the
high-school course at the
Center for Creative Studies
(CCS), emerged as the big
winner with blue-ribbon en-
tries for the Jaguar, Cadillac
and Lamborghini. Palmer's
Jaguar design accompanies
this story. Thomas Skulley,

It design contest winner Jeff Ferkins I3 right, the 1999 Honda CRX will look like this.

North Park Rd., Wyomiss-
ing, PA 19610-2915, |

A Footnote To
Flight 103

While the tragedy of Pan Am
Flight 103 late last year
touched all Americans in one
way or another, members of
the automotive press—this
member in particular—felt a
keen sense of personal loss at

Jag XJ-5 rendering was one of three winners for Brad Palmer.

an 18-year-old from Wor-
thington, Ohio, was the other
Scholastic division winner
for his CRX design.

Open division winners
were: Jeff Perking, Roches-
ter, Michigan, Honda CRX;
Brian Janik, Detroit, Jaguar
XJ-5; Bryan Bergero, De-
troit, Cadillac Brougham;
Doug Ungemach, Detroit,
Lamborghini Countach; Da-
vid Allen, Royal Oak, Michi-
gan, Jeep Wagoneer.,

We congratulate the AQ
contest winners, as well as
A for its sponsorship.

For information concern-
ing the 1989 contest, contact
Martha Teel at A, 420

the death of Volkswagen of
America Executive Vice
President Jim Fuller,

A charismatic executive
and tireless traveler, Jim
Fuller was that rare blend of
capable manager and com-
passionate leader who turns
up all-too-seldom. Relaxed,
informed and possessed of an
irreverent sense of humor,
he was a hands-on enthusiast
and a man who leaves aninor-
dinately large number of
friends to mourn him.

We are proud to count our-
selves as members of this eir-
cle, Mr, Fuller will be sorely
missed.,

(Please tiurin bo page $6)
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Your home
workshop
can PAY- llFF

0 FOR
FACTS TODAY!

Four power tools in one — a real
money-maker for you!

The Planer/Molder/Sander/Saw is a
versalile piece of machinery. It tums out
profitable precision molding, trim, floor-
ing, fumiture. .. in all popular patierns.
Rips, planes, molds, sands separately. ..
or i combination. Used by individual
home crafisman, cabinet and picture fram-
ing shops, lumberyards, contractors and
carpenters,

Mever before has there been a four-
way, heavy-duty woodworker that does so

jobs for so litile cost. Saws lo
mdlg: planes to desired thickness, and
molds to any choice of patterns. Sands (o
a satin smooth finish. Provides trou-
ble-free performance. And is so simple 1o
operate even beginners can use it!

. SEND FOR
30-Day FREE Trial! gxciring racrs
NO OBLIGATION-NO SALESMAN WILL CALL

RUSH COUPON  inyieswco

B0 Eurtabida B gid
TODAY! Kaas iy Mo BT
2 J 1 4 3 i ]

1
ua tll ‘Hog .
lm:m.m (Y

[ ¥ES, please send me the FREE Bookier that
gives me compleie fucts abow vour Plan-
er-Muolder-Sander-Saw and full derails on
how [ can qualify for a 30-Day Free irial
right in my own shop, | snderstond shere is

' No Obligation and that Mo Solesman will

eall,

:
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FREEWHEELING ( Continuied from page 45)

It's hard to link bargain hunting with
cars costing 330,000 or more, but when
you stop to think about it, the luxury
segment is looking more and more like a
buyer's market. Already somewhat
overpopulated, the high-end segment
promises to have more than a little dis-
tressed inventory on its hands in the
not-too-distant future, perhaps even as
early as the end of the 1980 model year.

That year promises to be a water-
shed, because it v
marks the official de-
but of two new laoxu-
ry lines from Japan—
Lexus, the new
Toyota marketing di-
vision, and Infiniti,
its opposite number
from Nissan. Cast in
the image of Honda's
highly sueccessful
Acura division, both
will offer high-tech
flagship sedans in the $30,000 range,
and both should be available in sufficient
quantity to put a dent in the sales of tra-
ditional luxury makes like Cadillac, Lin-
coln, Jaguar, BMW and even Mercedes,

While this may not be very good news
from the point of view of establizshed
players in the high-end market, it gives
every promise of putting more bargain-
ing leverage in the hands of individuals
shopping for such cars,

What this competition should pro-
voke in the short run is a lot of excellent
luxury cars of exceptional value. The
long run could be a little more gloomy,
especially for low-volume European
producers who lack the resourees to
produce all-new cars every three years,

The Manhattan
Exclusion

We were battling Fifth Avenue traffica
few days ago when a radio ad began ex-
tolling a new promotion by a major car
rental company. The deal offered rock-
bottom rates for Chrysler New York-
ers. The ginger: The New Yorker deal
did not apply to the agency’s Manhattan
locations.

Essentially Buick

Although there are plenty of Buick deal-
ers who would love to have this sleek se-
dan in their showrooms right now, they
won't see it—or a derivative—before
the early "90s.

Dubbed the Park Avenue Essence,
this is one of several concept ears Buick
has been working on as the division
seeks to reestablish its imape after sev-
eral years of vacillation and slow sales.

GM Advanced Design Chief Jerry
Palmer, who oversaw the Essence pro-

gram, calls the ear “an accurate look at
Buick’s thoughts for the future. It's a
true luxury touring sedan,”

Phil Gareia, chief of Advanced Design
Studio No. 1, had direct responsibility
for the project, while Ed Donaldson su-
pervised the car's interior,

While the fluid lines are far from radi-
cal, they're clearly an evolutionary step
farther down the road, and it is comple-
mented by the car's interior design, The
gentle curves help to mask its consider-
ahle size—210 in. overall on a 113.8-in.
wheelbase, which creates sufficient in-

Buick's Essence show car may be blueprint for next Park Avenue.

terior volume for 3-across seating,

As you'd expect of a Buick show ear,
there's a long inventory of power acces-
sories, including individualized climate
controls for driver and passengers. Of
particular interest, however, is the
small CRT screen that flashes informa-
tion from the ear's new GM Deleo Navi-
car system. An update on the old ETAK
system, Naviear continuously tracks
the car's location from a driver-selected
starting point.

Another intriguing item from the
electronie goodies bag is a multimedia
(AM/FM/cassette/CD) quad-control
sound system with individual controls
for the three passenger headsets. The
headsets use infrared sound transmis-
sion to eliminate cords.

Faor all its fluidity, the Essence still
manages to look aggressive for a big se-
dan. Part of this may be attributable to
the “fast”™ windshield—the rake is 6514°,
8 more than the '89 Park Avenue Ultra.
The car's extrawide track also contrib-
utes to this impression. It adds about 2
in. front and 2% in. rear to the current
60.3/69.8-in. dimensions.

Power is another important element
in the reinvention of the Buick, and the
Essence reflects this with a massaged
version of the GM 3800 V6 engine.
Tweaks to the heads, intake manifold
and port injection system give this ver-
sion of the 3800 185 hp at 4400 rpm, ver-
sus 165 for the current produetion en-
gine.

How much of this car will you see in
future Buicks? Divisional executives
say the jury's out until they review reac-
tion from car show audiences across the
country, which means late spring. Stay
tuned. ™
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TUFOIL /S SLIPPERIER
THAN TEFLON 7

When | first saw the data from our government's most
prestigious laboratory charting the‘r tests of TUFOIL, | almost

fell off my chair.

I know TUFOIL is a superior product.
After all, I've been working on the prob-
lems of dispersing Teflon® or Fluon® in
oil since the early 1970's and gefting
patents all over the world. Bul here was
confirmation from on high! My reaction
was, "Wow! TUFOIL's slipperior than
Teflon!"

Their test data showed a steel on steel
4-ball surface friction of 029 with re-
markably low wear. | rushed to my library,
grabbed a lubricant hundgunk to see il
my memory was cormecl Sure eno
Teflon was listed at .04, o
TUFOIL is not just a little slipperier than
Tellon, I's a lot slipperier than Teflon.
There was the handbook data right in
front af me!

People ask, "Why don't the auto and oil
companies recommend TUFQIL?" It's
simpla. The big oil companies’ profit
comes from gasoling, not lubricants. The
aulo companies' comes from car sales.
Just think. Some of our test cars are
pushing 200,000 miles. if Detroit recom-
mended TUFOIL, they might cut their
sales in half . . . not likelyl Some of our
customers’ cars are well over 200,000
mies, with their engines purring like
kiftans.

So it's up to you to decide for yoursell,
just as tens of thousands of our cus-
tomers already hava!

People like you send us letters raving
about improved starting, smoolher op-
eralion, spectacular acceleralion, gas
savings and much langer trouble-lree
engine lile.

TUFOIL has been written up in presti-
gious scientific journals, newspapers
such as the Wall Strest Journal, Boston
Globa, Mew York Timea and Christian
Science Monitor and tested in Universi-
ties and laboralories all over the world.
The results are overwhelming! As far as
we can see, TUFOIL has the lowesi

friction and wear of any known lubricant,
TUFOIL is making history!

For the last lew years, we've bean
running full page award-winning ads in
MASA Tech Briets. In them, we call
TUFOQIL, “The Transistor ol Lubrication.”
Qur competitors are way back in the
vacuum lube era with products primitive
by comparison. Mo other lubricant even
comes close

We're occasionally asked about lubri-
cants that claim to be one-time engina
treatments. The answer is simple! There
is no record in the scienlific literature
that we've seen so lar, that a one-time
treatment by any lubricant will last the
life of an engine. So don't believe it

TUFQIL means big savings for you, your
car and your machinas! So rush yaur
order now and get these marvelous
benaliis

® |ncreases accaleralion

® Boosls gas mileage

@ Easier staris—hot or cold

® Makes engines run belter, lasl longer

Here's what some of our cusiomers say.
This customer wrote a beautiful 4-page
letter raving aboul gas savings, easy
starts. He went on . . .
"My acceleration was also noticeably
increased and where my normal en-
gine running temperature had bean
with the need|e hallway betwesn HOT
and COLD, itis now only one third o
the way in betwaan.”
... AL W, Yarmouth Port, Ma.
This customer got fantastic luel savings...
“The use of TUFOIL in my autos has
been so successful thatl purchased a
gallon ol TUFOIL and now usa it in my
3 lawnmowers, garden tiller and

shredder.”
... D. W, Seattla, Wa.

MAKES YOUR CAR'S ENGINE

WORK BETTER — LAST LONGER —

How To Use TUFOIL*®

Just add one 8-o0z. containar of TUFOIL
to your standard crankcase. (It treat 4 to
5 quarts of engine oll} If you wani o
super treat your engine, add two botties!
You will saa the resulls in less than 1,000
miles. Onee your engine is broken in on
TUFQIL, add 4 ounces (V: bottie) with
each oil change to keap new perlorm-
ance levels. Use TUFDIL repeatedly over
the life of your engine to help keep it
purring like new!

TRY ONE8 OZ.BOTTLE OF TUFOIL
FOR 30 DAYS OR 1000 MILES

If you're not satisfied, simply send us
prool of purchase with a note and we'll
refund your money immeadiately—no
questions asked.

Send for TUFQIL today and prove io
yoursell the amazing Increase in youl
ciar's perormance Fill in the coupon
today. Or call TOLL-FREE any time, 24
hours a day.

1-800-922-0075.

fin New Jersey, call 2071-825-8110.)
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Fluoramics, Inc. pv 39 |

103 Pleasant Avenue
Uppear Saddle River, N.J. 07458

"FREE .. Products based on TUFDIL technoiogy, Check
one with aach arder ol 2 battles or moare. Check 2 lor esch I%

| gallon order. Values range from $3.98 to $9.95.” i uN'::’;:‘:_T}f “]ﬂgﬂn e
| O TUFDIL Gun-Coat — Super rust inhibiied, smooth achon I $14.25 (plus IG..EO shipping and

IPE) il pieate 2 A% salen ] Chedwes 1o Canada
Sand chiesch of money crder in U 5 currency. Add $10ecin |
shipging charges

|
: |
| o T”Fﬂr I"". Compu-Lube — Low viscosily for compuier ] handiing). See money back “'m"'?,‘.,’m”'éu“;‘“" —— |
| O TUFOIL Lightning Grease — Easily sheared grease for I guaranies O AmExpress [ MasterCard  [J Visa 1
InSruments O TWO B oz. bottles . . . treal bwo cars
| Card Mo 1
O TUFOIL Lubit-8 — General purpose, household uaal for $25.00 (plus $4.00 shipping
S | and handiing) SAVE $6.00 Exp. Date |
“HEE DChures . . .
E O 30 Questions/Answers about TUFOIL | O ONE Guart bottie . . . treat & cars i ka2 — :
l ] i for $34.95 (plus $4.00 shipping ~ Mame I
and handling)
See I AQIrEss
| Vase, [ ONE GALLON . . ireat 16 cars for ¢, = = s
| :l‘m $125.00 (plus $8.00 shipping and ¥ I |
EPLON 3 handiing ) Site zip
I LR ey I

We ship within days!
* guar Tha single bomie prce BIG SAVINGS




INS

DE

BY JIM DUNNE

DETROIT

Buick Ready With Regal 4-Door

describe the 4-door
version of the Buick Regal,
which is slated for introdue-
tion later this year.

In keeping with Buick's
newly assigned role at
GM—division executives
characterize their mission as
the building of “premium
American motorears”"—the
Regal line avoids styling ex-

minding conservative buyers
of established styles that
they may find more comfort-
able,

That doesn't mean that
Regal should be perceived as
old fashioned. 1t has the
same basic powertrain as the
flashier Pontiac Grand Prix
and Olds Cutlass Supreme,
In addition, Regal's conser-
vative styling has more than
a hint of the contemporary
gerodynamic look, and could
be just as pﬂpular with‘hu:,r-
£rs as certain competitors
already are—Buick will posi-
tion the 4-door Regal against
the highly successful Ford
Taurus.

I ial
Comeback

Although it was expected to
be on the market before now,
Chrysler's New Yorker-
baged Imperial luxury sedan
should be ready for model
year 1990,

A rear view of the Chrys-
ler flagship reveals many
styling cues carried over
from the current New York-

er sedan, including bumpers

LEER and tradition- [F98
B al are words that best i*ri

tremes, and is aimed at re- g5

Buick's 4-door Regal, due for 1990, Is expected to take a bite of the Ford Taurus market.

and side trim. Grillwork is
alzo the same.

However, the New York-
er's 104.3-in, wheelbase has
been stretched by at least 4
in., a change designed to im-
prove rear-seat entry and
exit, as well as legroom,

The opera window is the
most identifiable styling fea-
ture to sel this carapart from
the New Yorker.

Escort Turning
Japanese

This 1991 Escort prototype

has an all-new face that bears

a strong resemblance to a |

number of the newer Japa-
nese subcompacts,

The large bumper, squinty
headlights and sloping hood-
line are typical of newer mod-
els coming in from Japan.

However, at the same |

window glass shown here is
not the final design.

Stealth Honda

That Honda TV ad showing
the B2 Btealth Bomber beat
the official government un-
veiling of the radar-invisible
bird by a couple of months,
Even so, the mockup shown

Olds Truck?

Insiders look for Oldsmobile
to get a version of the 5-15
Jimmy dwd sport/utility ve-
hicle in a year or two,

The possibility was pro-
posed by General Motors'
management to Olds dealers
as a way of appwﬂlng lhum

time, the front end retains a |

Ford family look, particular-
ly with Taurus and Tempo.
Note that the front end clip
of this car does not match the
lines in the doors—an indica-
tion that the door styling and

Chrysler imperial rides on stretched New Yorker chassis.
38

Nase of “71 Ford Escort suggests strong Japanese influence.

in the advertisement is un-
cannily accurate,

Honda sources say the de-
gigm for the model in the ads
came from two main sources
—aStealth model kit and em-
ployment advertisements
put out by Northrop Corp.,
the plane's builder.

A Hollywood set builder
had the full-size model com-
pleted in about a month. One
shorteut in the project was to
uge a rear window of an "82
Corvette as the windshield of
the Stealth.

for the absence of a specialty
vehicle like Corvette or
Allante.

Whether Olds would get
its own brand or share the
Jimmy name with General
Motors Corp. is yet to be
decided.

The Jimmy proposal is in
addition to Oldsmobile deal-
ers getting their own version
of GM's 1990 Aerovan, which
will initially be sold as the
Chevy Lumina and Pontiae
TranSport.

{Please turn to page 40)
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THE GREATEST THING
TO HAPPEN T0 PIGSKIN
SINGE FOOTBALL.

Wolverine” BoarHide™

unique process soits better

boots may not be as exciting saunatedmthheavyﬂﬂ We

as professional football,

but
ﬂmeyareabreakﬂuuughmq““ ' I.p ,
footwear. Because they're ]

the only boots made of
BoarHide.

BoarHide is specially
treated pigskin. At Wolver-
ine, we tan it twice with a
HoarHede r e,

itse nmf:-r.l'n"n' ru.llnrrf

The Wolverine
Extended Wenr Wedpe has o
ong-year money back guaranive.

end up with extremely flex-

|

stronger. It wont wear
through or scuff as easily as
cowhide because it's abra-
BoarHide makes them
more breathable. There are
tiny pores in the leather to
let moisture evaporate, so
your feet will stay drier.
BoarHide also makes
them more comfortable.
Where cowhide can be stiff
and unforgiving, BoarHide
leather is supple from the
start. And it stays that way.
When your boots get
wet, they'll

The clase cell construction
ervales a cush

hard dav'e wark, . -

still be supple after they dry.
And at the bottom,

there’s the Extended Wear
Wedge sole. It's made of
oll resistant polyurethane
which is ultra-light and abra-
sion resistant. In short, the
sole will last longer.
So try a pair of Wolver-
e BoarHide boots. They're
more durable. More com-
fortable. And made by an
American company with
over one hundred years of
ce.
What could be greater

ible, water resistant leather.  than that?

And you end up with boots

that are both durable and

comfortable from day one.
BoarHide makes them

BoarHide
Avirilahle in safely foes and wide widths.,
Made in the [1.5.A.




INSIDE DETROIT (Continued from page £4)

In-House Allante

Insiders predict that Cadillac will pull
out of its deal with Italian coachbuilder
Pininfarina when a new body style is in-
troduced in three years.

Instead of importing Allante bodies
from Italy, Cadillac will build its own
bodies in the Allante final assembly
plant in Detrait.

If the change iz made, it ean be attrib-
uted to Allante's poor sales record, The
256,000 luxury sports car is selling at
about 3500 per year—about half the
rate General Motors forecast when the
contract with Pininfarina was an-

nounced three years ago. At the lower
volume, the Italian connection may be
too expensive for GM to profitably
maintain.

Hot-Rod Lincoln

Look for word to leak out that Ford is
testing a 2-seat luxury sports coupe that
will compete in the mid-1990s against
GM's Allante and Reatta, as well as
some of the high-roller German coupes.

While details are still tightly guarded
at Ford, it is likely the car will carry a
Lineoln badge.

Power will come from a high-per-

These 3 Adjustables
REPLACE
39Individual Sockets

No. 905
1/4" DRIVE

No. 908
3/8" DRIVE

No. 504
172" DRIVE

REPLACES 18 REPLACES 20 REPLACES 18
SINGLE SOCKETS SINGLE SOCKETS SINGLE SOCKETS
3/16" THRU 7716 65716 THRU 678" 8/16" THRU 15/16"

&5 mm THRU 11 mm

NO MORE NEED for sn army of individual
sockels These throe CHANNELLOCK
Adjustables replace 39 individual sockets,
both standard and metric sizes, Precision
made of high grade forged steel, they

tarry a LIFETIME GUARANTEE
TN
=—. '
S
DOUBLES AS A NUTDRIVER

No. 805 ND-1/4" and No. 806 ND-3/8"
Nut Drivers are provided with spinner
handies,

8 mm THRU 16 mm

14 mm THRLU 23 mm |

EASY TOD USE

Place adjustable socket
over nut or boll, rotale
knurked collar to tightest
fit. Triple action jaws are
closed into a can't-shp
grip,

No. 306K
HANDICARRY KIT

* CHANNELLOCK 806
Adjustable Socket

* No. S06R 3/8"
Ratchat Wranch

® No 806 Leather
Halster with Spring Metal
Snap-On-Bali Loop.

/CHAN yg| LOCK|

1988 CHANNELLOCK. INC.
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Maadville, PA 16335

formance 32-valve version of Ford's
soon-to-be-introduced 4.6-liter V8, and
the chassis configuration will be front
engine, rear drive,

Other technical details expected for
the new car include antispin traction
control, adjustable suspension and solar
reactive glass.

Interiors will be roomy, along the
lines of the Buick Reatta, with plenty of
storage behind the seats.

Ford's motive for getting into the
highly competitive luxury sports car
market is to maintain a prestige car rep-
utation that exceeds Allante and Chrys-
ler's TC by Maserati.

John Bull Taurus
If you see this modified Taurus looming
in your rearview mirrors, you'll know
that Ford has been successful in its ef-
forts to modify the popular sedan for po-
lice work.

Besides giving the Taurus high-per-
formance capabilities, Ford will alm:s

1K I

Ford is prepping Tawrus for cop car duty.

have to convinee police departments
that front-wheel drive is better than
rear drive, something that may not be
easy to do with organizations currently
using Crown Vies or Mustangs,

This prototype police special is identi-
fiable by its twin spotlights, king-size
side mirrors, extra grille openings and
beefy tires.

Basically Fun

Plymouth has announced a new concept
car that could redefine how fun and
basic practicality can be combined inone
tidy package.

Called the Speadster, the caris a
2-seal convertible that seems to be
conceived specifically for students on
holidays like spring break or a week-
end at the beach. The inside, for exam-
ple, can be cleaned oot with a hose,
vinyl-covered seats and all.

The Speedster is built around a mid-
engine, rear-drive chassis and also fea-
tures a detachable hardtop.

Chrysler is vague about production
plans for the Speedster, but design staff
members expect elements of the ear to
show up in other products. If the car
was to go on the market tomorrow,
Chrysler estimates a suggested retail of
about £10,000, ™

POPULAR MECHAMICS ® MARCH 1559



Your
old mower
iswortha
great deal

toyou.
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Trade Allowance
Mow's the time to buy a Snapper ridinag mower. Get rid of your old

rider and receive a generous trade allowance* toward your pur-

chase of a Snapper at regular retail price. With a Snapper you'll
get the dependability you've always wanted. And you'll love the
hands on performance from the smooth start to the on-the-go
shifting. Make a trade with your dealer today and you'll be riding

an America’s number one choice

in rear engine riding mowers

"Moot spplcable on model 25066

Get at least

s20

'I-wd-.lﬂmu

Buy any l::uwed shaft
Snapper trimmer at
regular retail price

and save by trading by trading in your old
in your old trimmer, trimmer, blower or
blower or mower. mower. Whip your
Get comfort and lawn into shape with
versatility with a new a top-of-the-line
Snapper trimmer. Snapper trimmer,

Y

Trodo Allowanca

Maybe more
Buy a Snapper straight
shaft trimmer at regular

retail price and save

Getatleast

‘30

hd- Aﬂm

Trade in your -::!n:l &dgar or

mower and save when you buy

a Snapper edger at regular re-

tail price. Finish your lawn with

an edger that's built to last.

minimum
trade allowance today

Geta
1Come
f" ~. inandtrade with

-\, your neighborhood
jl - Snapper dealer.
“. " Hurry,offersendsoon.

Sea your participaling Snapper doaler 1or details. Void whare prohdted



Maybe
more

Getaj:$6o

Trade Allowance

Cash in on that old mower now when yvou buy any Snapper 4 or
& hp walk mower at regular retail price. You'll feel the guality of a
Snapper the first time you mow, and for many seasons
to come. You'll also get a clean and uniform cut. the
“. 8 result of Snapper's patented Hi-Vac " system

o From start to finish you can't beat a Snapper.
- Liberal trade in allowances are also available
an other walk mowers i -
w
Aated by
a leading l |
CONSUEMor i

magazine.

2V4nap r=
21405F

I not satsled with e performance
al your Srapper procuct, et i withun
14 days after purchase lor & ull refund
Applis 10 fiv Shapoed Ewn and gihoen
progucts purchased at particepahng caslpry

for noncommercial use. See dealer for delails
AT PARTICIPATING DEALERS

Get atleast

Getatleast Getatleast

*500

Trade Allowance

Maybe more

Buy a backpack blower Buy a hand-held blower
at regular retail price at regular retail price and
Buy a Snapper lawn tractor at and save by trad- save by trading
regular retail price and geta ing in your old in your old
generous trade allowance for blower or blower or
vour old rider or tractor. With a trimmer, trimmer;

Snapper tractor you'll get all the
power you nead for those big
jobs while you ride in luxury

Askabout Snap-Credit

Trade in your old tiller or
mower now and save whean
you buy any Snapper tiller
and hiller-furrower at regular
retail price.

All ofers avadable Bt Samei pating dealsrs ey




.,

-« &

Tobuy less than a Snapper will cost you
more time and money in the long rim.

has four separate patents proving its supe-
rior quality. No wonder Snapper is the best

selling rear engine rider in the country.
The Snapper lawn tractor proves our point
again. It has a gear drive transmission with

When you make an investment, you want

the best return on your money. And it's no

different when you invest in a lawnmower.
You want the best, and the bast is

- \5\ / Snapper. Hard-working Snapper
o mMowers are precision engi- 12 forward speeds and 2 reverse speeds.
' neered for long-lasting, This exclusive Snapper transmission lets you
- trouble-free service. cut heavy grass evenly and makes a clean
You know you sweep when removing snow.
Innovation, the trade- .

mark of Snapper

guality, is most recently

evidenced by the patented fixed

line trimmer head. This durable,
all steel head lets you replace
line quickly with no tools or disassembly.
f Snapper stands
- behind all mow-

trust Snapper to be there, ready to start when you are. ers and equipment
So don't waste time and money with the repeated re- with a two year lim-
placements required by inferior products. Make a wise ited warranty.
investment in Snapper quality for greater savingsin ¥ i We're that confi-
the long run. ' J dent of your

Snapper quality is patent-proven. Like the unique H | satisfaction.
design of the Snapper walk mower's original Hi-Vac® & Invest wisely

steel deck. It's protected by patent, and so ruggedly (F in quality that lasts. . .invest in Snapper qual-
durable that it comes with a lifetime limited warranty. ='.‘ ity. See your dealer today, because anything
Also, America’s #1 Ace less than a Snapper will cost you more in

rear engine rider the long run.

ﬁinmn POWER EQUIPMENT, McDonough, Georgia 30253, A division of Fuqua industrios I



CAR CLINIC

Gee-Whiz SG OIil

ing to fown { page 37). Well, it
has arrived. SG is the newest
category to be included in the
American Petroleum [nsti-
tute (APl engine ol service
classification svstem. Three
arganizations—API, the
American Society for Testing
and Materinls (ASTM ), and
the Society of Automotive En -
gineers (SAE 1 —have estab-
lished standards that o1l
must meel fo be awarded the
S designation,

Ol bearing the SG svimbol
confaing more addifives than
ol bearing the SF or SE sym -
bol. According to AP, these
additives “provide improved
cantrol of engine deposits, oil

Can Of Worms

coal canister of the fuel

CARBUSETOR

ACK in January of
1987, “Car Clinic”
told you 8G was com-

Lel's pretend your carbureted en-
gine chokes up, fouls sparkplugs
or geis you turned down flatat a
state inspection because of a high
carbon monoxide (CO) reading.
All specs seem 1o be on target, so the next
ble the carburetor, right? Wrong! The next step is to take an-
other CO reading, but this time after you disconnect the hose
from the carburetor bow!, vent at the mu jarde

reading now shows a significant drop, coming ta restin the nor-
mal (1 percent or less) range, suspect thal over the years the
charcoal canister has loaded up with raw
drawn info the carburetor and is disrupling the normal fuel mix-
ture. A new canister should solve your problem.

oridation and engine wear
relative to oils developed for
previous categories.”

What does this mean as far
as vou re concerned? For one
thing, vou il probably pay a
higher price per quart to buy
SGooil than someone who
uses oil designated SF or SE.
For another, you may not
have a choiee but fo wse SG ail
if vou ewen a 1989 car, van or
fight truck. S5G oil may be re-
guired by the manufucturer
to maintain the warranty.
Find out by reading vour
warranty agreement.

You could, if vou wish, use
oil designated SG in the en-
gine af a pre-1989 vehicle.
And SF oil will be disoppear-
ing from the market, as SE
virtuatly has.

Ll

stepis to disassem-

char-

control system. If that CO

5, which is being

POPULAR MECHANICS ® MARTH 1989

Poor Pawl

The automatic transmission
of our 1984 Chrysler Fifth
Avenue is extremely hard to
shift out of PARK when we
park it noseup in our drive-
way, which is & steep ineline.
Canyou help? SIDMORTON

CAMDEN, XJ

This is a heavy car. When
that weight comes to bear on
the parking mechanism in
the transmission, it takes
muscle to pull the transmis-
sion out of PARK. That's why
the procedure recommend-
ed by Chrysler to park the
car on an incline should be
followed with this carorany
vehicle with an automatic
trans, as it's not a situation
urtigue to Chryslers. Before
removing your foot from the
brake, set the parking brake
securely and then shift into
PARK—in that order.

However, there are 1987
and older Chrysler-made
vehicles equipped with
front-wheel-drive (fwd)
automatic transmissions
that are experiencing the
same condition you are hav-
ing with your rear-wheel-
drive (rwd) Fifth Avenue.
To resolve the problem in
fiwd vehicles, Chrysler is-
sued technical service bulle-
tin(TSB) 21-14-87, which
ts titled High Pullout
Effort From Park when
parked on a steep grade.
This TSElljiw.s a clue as to
what could be going on with
your rwd car,

The T'SB cites the cause of
the condition in fud auto-
matic fransmissions as
“improper park rod bullet
hardness" and also the
possibility that the force
needed to shift these fiwd
transmissions has resulted
in a bent control lever. A
bent control lever makes it
even harder to shift out of
P-Aﬂxq-

As with fud transaxles, a

BY MORT SCHULTZ

part of the parking mecha-
nism in your transmission
{the parking pawl to be ex-
act) may not be up to the
task. Therefore, you and
others expertiencing this
with rwd transmissions
should have a new parking
pawl installed if the Chrys-
ler-recommended parking
procedure doesn't work,

The parking pawl for
your automatic transmis-
sion now being sold in the
parts departments of Chrys-
ler dealers is a stouter unit
than the original. In replac-
ing the pawl, you should
make sure the control rod
lever hasn't been bent. If it
is, replace that too,

Clutch Chitchat

The clutch pedal in my 1984
Chevy Camaro Z-28 doesn't
release all the way. This fail-
ure to disengage is putting
wear on the cluteh. I've
looked for a way to purge air
from the hydraulic system,
believing this would rid of
the problem, but found none.
Can you tell me how to bleed
thissystem? MIKE DETLOFF

PAREVILLE, MO

Before assuming that air
trapped in the hydraulic
system is causing your
problem, there's a simple
test you should make.
Measure the travel of the
slave cylinder rod. If the rod
moves '%,c to 1 in., the
clutch pedal is not the result
of a defective hydraulic sys-
tem. Areas you should look
to instead are the clutch fork
(it may be bent), the ball piv-
ot in the bell-housing on
which the clutch fork rides
fit may be worn), the throw-
out bearing (it, too, may be
woarn) and the pressure

plate (it may be shot).
Incredible as if may seem,
no provision is made {o
bleed the hydraulic system
{Pleage Liirn 1o page 46)
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CAR CLINIC ( Continued from page 45

of your ‘84 Camaro clutch. Firebird
uwnersaf'n&mwnmgemmtﬁemm
boat. If air is and is eausing
the sluggish clutch pedal, you have to
reptirm ﬂe m assembly, Fﬂrtt'l:;
nately, t ment parts are {
same as the '85 and later vehicles
—and they have a bleed screw,

Gone But Not Forgiven

At the time I purchased my new 1982
Chevrolet pickuy, I paid $158 to have it
rustproofed with Polvglyeoat. As part
of the deal, [ got a lifetime warranty. [
am presently experiencing rust-
through areas on both doors. A letter
sent to Polyvglycoat Warranty Group in
Boea Raton, Florida, came back m
*no forwarding address.” Is Palygly-
eoat out of business? If 20, who iz re-
sponsible for the lifetime warranty?
JEFFREY BESOLD
CENTEREACH, NY

Polyglyeoat Co. went bankrupt. We're

sorry to say the lifetime warranty isn't
worth the paper it's written on.

Bureaucratic Injustice

I have a 19586 Chevrolet Caprice. At a
state inspection when the ear had been
driven just 7000 miles, I was told the
idler arm had to be replaced. This in-
spection was performed by raising the
front end and moving the wheel back
and forth. A new idler arm cost me $64,
Inthe August "88 “Car Clinic" (page Z8),
vou stated that this was not the correct
way to test anidlerarm. [ showed thiste
the inspection station and they said,
“Those magazines don't know what
they're talking about.” Who's correct?
R. B. 5STUMP
GREENSBURG, FA

s there really any doubt? This method
state motor vehicle inspectors are us-
ing is mndsmm’? good idler arms to
the scrap heap. Motorists who have to
pay the freight for this should start
writing their state legislators to have
the inspection procedure changed.

Let’s use some common sense. Hav-
ing an idler arm wear out in 7000
miles is virtually impossible. Ifa
manufacturer had a line of cars
exhibited this kind of serious safety

, you could bet that the Center
for Auto S and/or the National
Highway T Safety Administra-
tion would demand a recall,

Do state inspectors really believe
that they re right and GM is wrong?
Here's the testing procedure recom-
mended in the Chevrolet shop manual
(shop manuals of other manuﬁmtunm

110 Newtons (25 pounds) is applied
L]

at the intermediate rod end of the idler
arm and, the vertical lash exceeds 3.18

mm (s mJ

“Jerking 5&1 wheeland tireas-
umb:'y back and forth, thus causing
an up-and-down movement of the
idler arm, is not an acceptable method
of checking, because there is no control

on the amount of force being applied.”

Saving Ignition
Modules

Can you give me one good reason why
the ignition modules in my Ford Escort
ggn Tl 2o fast? The car has gone through

four in &ll, counting the original one.
Each lasts six to eight months. There's
no warning of failure. The engine just
dies in its tracks. Thanks for any help
You can give me. J. A. FILHORN

BRIDGEVILLE, PA

You've probably been uutm!h;e
E:ltwn modules needlessly.
right-hand nmunnng.’wh
the Eh;dl film ignition (TFIJ nwdule
housing with si
vent maisture from entering t.he hou.s
ing—short-circuiting the module and
causing the engine to stall.

Blue asfaras youcansee.

And my Johnson outboard.

Laughter has a different
sound on the water. And for
some reason, families do
more of it when they re out here. Maybe it's because
they have the time. Time to talk. Time to listen. Time
to have fun. We think days like these should be long,

peaceful and lazy. That's why, at Johnaon we make
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Rumor Squisher
Can you tell me if it's true that ['can't in-
stall steel-belted radials on my 1971
Oldemobile 98 because the suspension
system is not tuned for radials? I've
been told that radials will damage the
suspension. Up to now, ['ve been uging
bigs-ply tires, but I'm getting only
20,000 miles from a set. I want toswitch
to radials, if possible, to derive the ben-
efit of longer mileage, What do you say?
JOHN GUIDICE
QUEENS, NY

Engineers at Firestone and Goodyear

say nonsense—that you will not dam-
g‘z the suspension system of your old

lds by switching to radials. Older
cars were tuned for ride and handling
to match the characteristics of bias-
plies. Therefore, you may find that
onee you install radials, you aren't
pleased with the ride or handiblf&zhe
feel will be firmer, perhaps even h,

DO YOU HAVE A CAR PROBLEM?
JSual axk Mort about if, Serd gowr guesison fo
CarChinie, Popular Meckanies, 22) West 57tk ST,
New York, NY 10018, While letters cannot be
anniwred imdivtdually, proddess that e of peseral
interent wrll fe dixcwssed i the colamn

autboards you and your family can depend on.
The Johnsen™ 225, lor example, has our
remarkable VRO™ ail injection system. It blends
oil with fuel from a single reservoir before it enters
the carburetor. For pt'r'nrmann.- that's smaath and
reliable. And to add to your sense of fun. we made

power sleerng and counter rolation available.
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1-800-255-2550 for your nearest
|ohnson dealer. Because relaxing

with the family i a lot easier when

you da it with a Johnson,

FES Cwritcsrd Warre Corprwation: AR righniy nesesred

To lind out more call us toll bree at

~“Johnson

you may get some tire squirm that you
feel as steering wheel vibration, and
hear rattles never heard before.

There's another point: A high-qual-
ity set of belted-bias tires can last al-
most, if not as long, as a set of radials
provided wheel alignment is on the
money, tire/wheel/brake assemblies

are balanced, and you take pains to
keep inflation pressure at the rec-
ommended by the tire company.
Mean Lean

I was leaning against the left front fend-
er of my 4-month-old 1988 Toyota
Camry the other day when | momen-
tarily lost my balance and pushed my
hip against the metal. This put a dent in
the fender that will cost me $329 to get
fixed. RICHARDC. DAVENPORT

LOSANGELES, CA

Frankly, I think Mr. Davenport's body
shop took him for a ride—3$328 to have
a dent straightened is ludicrous. Even
in the old days when cars were made
with heavier, gauge metal, we often
ﬁmnbhm;emighzg;m denlw'r ¢

rupling the paint ing it from
the rear with a rubber mallet or evena
fist, In some cases, we could use a
plumber’s helper to pull metal back
into shape. In any event, Mr. Daven-
port's experience with his Toyota
should serve as a warning to avoid us-
ing a car as a leaning post. ™

SERVICE TIPS
B An unsteady idling speed from a 1987
or 1988 Ford Escort may be caused by
water getting into the B-pin wire hamass
connector that's lying on the right-hand
shock tower, This resulls in false signals
being sent 1o tha EEC IV processor. TSB
B8-22-6 ollers the repair, which is 1o be
done free of charge under the basic or
emissions control systems (50,000 mile)
warranty.
W Asyour 1987 or 1988 Chrysler Corp. 3-
Iier engine gets on in years, engine crank
tima may gat longer and longer. If starting
begins to exceed 3 seconds and no drive-
ability test procedure turns up the reason,
the dealer is authorized by TSB 18-16-88
to install ditferent fuel injectors (part No.
MD132249) free of charge. The offer is
good for five years or 50,000 miles, which-
ever accurs first.
B From now on, use the newly issued
rubber thermostat gasket (part No.
25535939) In your 1968 Pontiac Bonne-
ville 3.8-liter engine. It's the same one
that's used in 18839 Bonneys and does a
lot better job of sealing than the paper gas-
ket which was installed originally.
B A 1988 Honda Prelude automalic
transmission which gels siuck in Fourth
gear, giving poor acceleration and/or no
4-3 or 4-2 kickdown, should be tested ac-
cording o TSB 88-027, Thea unit may need
adifferent shift solenoid assembly (Honda
Control Mo. 2062074).
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SCIENCE

President Bush And The World Of Science

MERICA'S quad-
rennial renewal has
furnished us with a

new president. Fresh begin-
nings—along with a few
hangovers—are in the polit-
ieal wind.

Ask anyone in the scientif-
ic community what Mr,
Bush's most important task
will be in coming weeks and
the response is virtually
unanimous; Promote a quali-

fied science adviser who can P&

enhance, and even reform, §

the way science information
is imparted to the president.
Give the job to a science pro-
fessional or academician of §
high standing, and make the
office co-equal to that of the
national security adviser.

In so doing, Mr. Bush will
be providing the executive
branch with a science czar
who can interact with the sci-
entific community, with the
various scientific offices
within individual agencies,
with the National Science
Foundation, and with the
Oval Office, By elevating the
status of science adviser to
the president, he'll go a long |
way toward setting vital na-
tional priorities,

Pervasive
influences
The reasons we need a stron-
ger science office at the
White House are as diverse
as the number and types of
federal agencies—f{rom
Health and Human Services
to Transportation,

Some examples:
B The Department of Ener-
gy is grappling with design
requirements for the Super-
condueting Super Collider,
the mammoth 35 billion par-
ticle physics experiment that
scientists hope will unlock
the secrets of basic matter.
Capturing the elusive Higgs
Boson and other particles is
the goal in a project that may
take years to complete.

48

Plans for tomormow's space stations begin with today's decisions.

B High-speed magnetic levi-
tation trains that could de-
congest our air corridors are
being pursued in Japan (with
the HSST) and Germany
(with the Transrapide).
Ameriea has no coherent pol-
icy to exploit emerging rail
technology.

B The AIDS virus is out of
eontrol in many major cities,
prompting health officials to
warn of threats to broader
segments of the population,
B Global warming and oce-
anic phenomenon like El
Nifio are beginning to have a
profound influence on crop
production and ecology along
our coasts, where most peo-
plelive,

B Technologies that will per-
mit a space-based defense
against intercontinental bal-
listic misziles are tantalizing-
ly near, according to Air
Force and Army planners,
And high-ticket strategic air-
craft like the B-2 Stealth
Bomber, designed to seek
and destroy mobile targets
and other high-value sites,
are undergoing testing and
evaluation. The costs of
these military programs are

nothing short of astronomi-
cal. Determining their ulti-
mate value to the nation
requires seientific serutiny.
B Our nation's space pro-
gram, still reeling after the
1986 Challenger catastro-
phe, needs a significant com-
mitment from government
and from taxpayers if we are
to remain a space power. The
Space Station, our toehold
for any kind of future in
space, hangs in the balance,
At no other time in our na-
tion's history has science and
technology touched us more,
affecting virtoally every as-
pect of modern government
—from defense, to com-
merce, to energy. Science
and technology permeates
every aspect of modern liv-
ing, and our nation’s health
—fiscal and physical—de-
pends on choices we'll soon
be making in numerous high-
tech areas.

Past examples

The position of science advis-
er to the president has
changed since President Tru-
man installed William T.
Golden in the chair almost

four decades aga. The sput-
nik scare prompted Presi-
dent Eisenhower to select
MIT president James R, Kil-
lian for the role, who estab-
lished the President’s Sei-
ence and Advisory Couneil
(PSAC). The position of sei-
ence adviser grew in impor-
tance and stature throughout
the "60s and early "T0s, coun-
seling the president and high
executive branch officials on
matters pertaining primarily
to defense. President Nixon
abolished PSAC in 1973 over
policy quarrels. But Presi-
dent Carter reinstated the
science adviser to the presi-
dent, and the position has
grown in importance as tech-
nology issues have begun to
dominate the nation's head-
lines. AIDS, SDI, supercon-
ductivity, nuclear power and
strategic defense are all is-
sues that have erossed the
desks of President Reagan's
two science advisers, George
A. Keyworth II and William
GGraham.

Prospects

| There are positive signs that

President Bush understands
the increasingly important
linkage between science and
public policy. He told Science
Magazine just before the
election: “There is virtually
no aspect of government that
does not involve seience and
technology, and 1 plan to
avail myself of the best ad-
vice on such matters.” The
president's public state-
ments indicate a strong per-
sonal interest in science, and
a commitment to bringing
prudent science choices to
government. After all, he
says, “Technology is Ameri-
ca's economic fountain of
youth."

Even so, it will be interest-
ing to wateh the new admin-
istration’s approach to vital
srience matters as the 19%90s
unfold. P™
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WHY AMERICA’S
HAVING A CHANGE
OF HEART.

i C1500 gives you EPA
Ford F-150 gives you EPA Chevy C1500 gives you
est. 19 highway MPG and est. 21IhIMMmund
19-gallon tank. 25-gallon tank.

How advanced is the full-size Chevy®? So advanced the half-ton gives you a bigger, heavier frame than Ford;
more two-sided galvanized steel, more cab room. more standard horsepower and heavier base payload. Yet still
beats Ford in gas mileage.

Have you driven the first all-new full-size pickup introduced in this decade? Maybe it's time you gassed up your
Ford and took a look. At your Chevy dealer’s.

Compansons based on data available at tme of publishing
£ 1988 General Mobors Corporation. All Rights Reseneed Let s pet it ingether.  buckle up

T™E / [2,2 S 7 &7€CA_~ OF AMERICA ., 7 TODAY'S CHEVY TRUCK"

# by W - [t - -




OLD HOUS

BY BOE VILA

Iron Fences

ICTURE in your
mind a Victorian
home and chances are

you'll place an impressive
black iron fence around its
front yard. Commonly used
asa way to define boundaries
and property lines, the right
fence can be the finishing
touch to your restoration,
greatly enhancing your prop-
erty's appearance,

Many of these grand old
houses still retain their origi-
nal iron fencing. But for oth-
ers, the repair work that’s
needed to restore them to
their original grandeur is in
the realm of the sophisticat-
ed do-it-yourselfer with lots
of available time.,

When the fence is in such a
state of disrepair, perhaps
you'll decide it will be cheap-
er in the long run to just re-
place it. Maybe no fence
exists to begin with, and you
want to add one. Fortunate-
ly, there are still ironwork
shops supplying products
suitable for the restoration
market today.

Adding a new fence
If you're starting from
scrateh, deciding what type
of fence fits with your house
isusually a matter of re-
search. As in so many other
areas of restoration work,
old photos showing your
property in its early days are
often the key to unlocking
this mystery.

Sometimes, the local his-
torical or Vietorian society
can help with information on
the type of fencing that was
commonly used in your area.
A walk around the neighbaor-
hood noting what degigns
and styles were used on
neighboring properties can
also get you thinking in the
right direction.

Contributing Editor Bob
Vila iz host of public televi-
sion’s “This Old Housge."

50

Gates of wrought iron ﬂnl"l::n used in combination with other
bullding materials. liike these stone posts.

In general, the design of
the fence should reflect the
style of the house, The more
ornite the architectural em-
bellishments of the house,
the more ornate the fence can
be. Usually, the earlier the
age of the house, the plainer
the fence.

You should be able to find
an appropriate stock iron
fence design from one of the
companies active in this field
today. (A list of some suppli-
ers follows. ) If you're set on
re-creating the exact design
of your home's original fene-
ing, having the fence custom
designed is also an option.

::ennrl:nkg old

An iron fence can last fora
long time—100 years or
more—with the proper care.

LAY RROTHERS FDRGE PHIITOS

In most cases, this care
means protecting the fence
from its main culprit: rust,
It's best to inspect the fence
every couple of years for
signs of this. Any offending
areas should be sanded down
to the bare metal, then
primed and repainted,

Unfortunately, many old
fences, like the houses they
surround, have been neglect-
ed. If that's the case with
yours, and the fence is rust-
ed, leaning, missing a few
pieces or broken in places,
you might be able to restore
it. Many times, this involves
sandblasting the entire fence
to remove all the old paint
and rust, then priming and
painting to make the iron
look like new again.

As far as the sandblasting
goes, you can either hire a

E RESTORATION

pro or, if you feel fairly confi-
dent of your skills, rent the
necessary equipment and do
this job yourself. In either
case, keep a close watch on
the weather when you plan
this job. Don't leave the bare
metal exposed to the ele-
ments any longer than neces-
gary, since it will rust
extremely quickly. It's best
to get acoat of rust inhibitive
primer on it, preferably one
with zine chromate, the same
day. Some folks double the
primer coat and add a double
coat of finish. Others feel a
single coat of each is enough.
If you live in a moist elimate,
I'd opt for the double coats to
be on the safe side.

Finding
replacement pieces
The first step in fence resto-
ration is making any physical
repairs or replacements that
are needed. Many times, a
homeowner can do the work
necessary to true-up a lean-
ing fence, straightening out
any bent pickets or posts
along the way. Replacing
missing pieces can be a bit
more difficult.

First, you've got to locate
the appropriate replacement
parts. Depending on what
you're looking for, a local or-
namental or welding shop
may be able to help, If not,
vou may be able to order the
pieces from an ironwork or
fencing company. If nothing
seems appropriate, you'll
have to resort to the custom
replacement route. Many
times, this involves cutting
off a piece of the fence you
want duplicated with a hack-
saw and sending it away Lo be
custom copied. If the item in
question is made of cast iron,
which requires a sculpted
template or pattern of the
piece you need, the startup
costs for this work can be as-
tronomical. Wrought iron,

{ Please burn fo poge 55)
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NOW THERES
SOMETHING
JUSTAS GOOD
ASAJOHN DEERE
FOR$600LESS
[HANA
JOHN DEERE







STX 38 i

JOHN DEERE 1?

CTOR. FROM JOHN DEERE

It’s got a rugged Sor 1214
hp overhead-valve engine, a
durahle one-piece frame,
and a simple shift-on-the-go
ransmission.

In fact, it has everything

Maybe you don't have a
big lawn. All you really need
is a good basic tractor;

Introducing our new STX
Lawn Tractor. Like every
John Deere, it's built to last.

you've come to expect froma
John Deere. At a price you'd
never expect. o - —
find your nearest

dealer, call 1800 |
o44-2122.

NOTHING RUNS LIKE A DEERE"

| JOHH DEERE |




Highest K And X Band Sensitivity

Maodel 976

In Road & Track ‘s recent test of currently
available radar detectors, BEL VECTOR 3
rated number one in both K and X band
sensitivity, Rarely is one radar detector best
in both K and X bands. In fact, VECTOR 3
posted the highest K and X band sensi-
tivity levels ever recorded! The results
confirm BEL's performance advantage:

.. Mector 3 maintains a BEL tradition of
excellent sensitivity, posting the
highest figures in this survey for both

K and X band radar."” Road & Track, Nov '8

It's now clear. BEL technology offers
unmatched performance. And with today's
sophisticated radar equipment, nothing is
more important than the best possible
performance.

VECTOR 3's performance edge is
achieved by adapting a technology used in
millitary satellite communications. We call it
Image Rejection Technology® or IRT® And
through its use, VECTOR 3 provides a level
of sensitivity unequaled by any other radar
detector manufacturer—a definite advan-
tage for detecting Instant On or Pulsed
radar. And when Instant On or Pulsed radar
s encountered, VECTOR 3 warns you with
a separate audio alert

But outstanding sensitivity isn't your only
advantage. VECTOR 3 also detects Ka band

Radar
Detector

radar, now increasing in use throughout
the U.5. and Canada. And VECTOR 3 also
effectively reduces false alerts from non-
police sources without any loss of sensitivity
to police radar,

BEL VECTOR 3

Road & Track, Nov. 1988

Laboratory Tesis™
Sansitivity, dBmiem?
Mo K-band K-band
| BEL Vector 3 117.2.... 115.6 |

Audiovax FX4 . (1, B oy v 1. |
Cincinnati Mictowae

Escont o, | R i RS 1058

Passpord ., .. 14 107 8
Cabea Trapshoole:

RD-3170 . ... i 7. ESERN | 11
Fistron 15-0900,

snooper D000, . .. 1004, 1088
Kraco KRD 16 | . B |17 P || I/
Mascot PHZEE 015, .. ... /0486
Mawon RD-2S. . .... .. 043, ..., 1068
Ragia Shack Micronta

RAnad Patrol XK N7, ... 1080
Uinicen AOGXL . i PP 11 - |
Whislier Spectrum 2 ... 1156, .. _. 1104
Averageunit........... 1901 . ... 1083
Source; Aogd & Track, Nov 18688
*Conducted by Advaiced Procuc Evaluation
Laboralory, Ing.

BEL VECTOR 3 i fhe anly und in ifiis bast that atso
detects Ka Dand radat

The IRT" Difference

A police radar signal is often buried by
microwave noise”’, making it invisible to
ordinary superheterodyne detectors. Image
Rejection Technology™ however, reduces
this surrounding microwave “nose"
making the same police radar signal visible
for early detection.

How a conwentional  VECTOR 3 wath IRT™
superheterogyne sees the same signal
radar detector sees a  cleanly by reducing
police radar signal.  microwave “noise”!

Performance this complete alsa includes
a long list of features that makes driving
with VECTOR 3 easy and convenient

VECTOR 3 is only $279.95 and comes
with a full one year warranty on parts and
service. To order your VECTOR 3, orto
obtain the name of a dealer near you, just
call tall-free

1-800-341-1401 U.5.A.
1-800-268-3994 Canada

EE S

Moy Esmopean 3 Rand radar detecion ane e availsble . Fleass
ingiare for mare inlormaton

*Regutered rademiark of BEL- TROMNICS LIMITED

BEL-TRONICS LIMITED
The Intelligent Choice

BTEPM



OLD HOUSE RESTORATION

{Comiinied frome page 50

which iz worked by hand, is easier and
cheaper to replicate on this type of
plecemeal basis.

If the finials, the fancy pieces that
adorn picket tops, are made of a good
grade of refined malleable iron and are a
snug fit, they can sometimes be driven
onto the picket tops, But many times re-
placing cast-iron finials and other fence
parts requires welding. Is this some-
thing you can do yourself? If not, you'll
have to hire a pro which, of course,
raizes the price of this restoration work.

One word of caution here: Many local
welding shops don't have the expertise
necessary to do this kind of work. Make
sure the professional you decide on has
experience welding iron fences. (Look
at some of his past jobs if you can. ) Ifit's
not done right and the welds aren't
ground smooth, the whole thing can end
up looking choppy.

Another option to doing the repair
work and painting it yourself is to actu-
ally remove the fence panels (they usu-
ally bolt to the posts) and ship them off
for expert restoration by an ironwork or
fence shop. Or, if you've got the budget
and feel strongly enough about it, you
could hire a specialist from one of these
firms to come on site and restore your
fence in the field. This, of course, is an
expensive alternative that is usually re-
served for museum-quality homes,

When all iz zaid and done, you must
decide if it’s worth investing the time
and money necessary to complete this
restoration project. Sometimes, it may
be cheaper in the long run to find a man-
ufacturer who can duplicate the origi-
nal. If the fence design iz very simple,
there may not be much difference in the
vost of restoring it versus replacing it.

WHEN YOU LIKE YOUR COLOGNE COMFORTABLE, AND EASY TO WEAR,

STETSON

Stetson Cologne & After Shave [.t_‘.l! f

Keepin mind, though, that the restored
value of the original may be more than
that of a new iron fence,

Going the salvage route

Some ingenious restorers have great
luek and really enjoy hunting for old-
house parts and pieces in their local sal-

Cast-Iron fencing was sometimes used In place of wrought iron.

POPULAR MECHAMICS ® MARCH | 787

vage yards or demolition sites. IT you hit
it just right, you may be able to salvage
some of the missing pieces needed to
complete your restoration.

You may even find enough iron panels
to create a new fence (the posts you can
always buy from an ironwork shop).
Just be sure you find enough panels to
fence in your area. If you have to mix-
and-match the pieces to get the right
amount, consider using salvaged fancy
panels in the front of vour property,
with the simpler designs running along
the sides.

Granted, restoring or replacing an
iron fence is usually one of the last
things you worry about when you take
on an old-house restoration project. But
it's nice to know that, depending on the
condition of any existing ironwork,
there's something you can do about
it. ™

Iron Fencing Suppliers
B Architectural Iron Co., Box 126, Schocopee
Rd., Milford, PA 18337, (717} 296-T722
B Cassidy Bros. Forge, Inc., U.5. Route 1,
Rowley, MA 01965, (508) 948-T303
B Custom lronwaorks, Ine., P.0O. Box 99,
Union, KY 41091, (606) 35414586
B Nostalgia, Ine., Architectural Antigues,
#T Stiles Ave., Suvannah, GA 31401,
(912 -
B The Stewart lron Works Co., P.0. Box
2612, 20 W, 18th St., Covington, KY 41012,
{606 431- 1885
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It's called a Jet Mate ™ and it was created by the
very same engineers of sun and fun who bring you
the world famous JET SKI” watercraft.

Jet Mates got a big, reliable, powerful, Kawasaki two-

stroke engine and no-propellers jet drive. So its nimble
and agile and fast, just like a JET SKI watercraft,

But since it’s a boat, its.dry and stable and has
plenty of room for three fun lovers and their gear. Like
fishing tackle or scuba gear. Or maybe just lunch, some
cold'soft drinks and a big tube of sunblock.

Comurul: sty 1500y by T o ol ol ol ey D regehiy it B o, e e I aieeed Toal i e o v ol
S e e by e ow A mew 1 AT et e v beeor pwee msaer s e ppupeele et gone’

ot 0 o ki st i e PR RN T Pl (B B b’ VPO mEb SR

IN'I'RODUCING

Jet Mate comes with its own trailer and, ‘L-.
its jet drive and shallow draft, you can iaunﬂhltjust -
about anywhere. But you can't get it just aboutl any-
where. So call 1-800-446-JETS for the location ﬂf]mur .

nearest dealer, And hurry.
Jet Mate’s new, But its already gﬂmg fast,
Get the good times wet. -
L <
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (sce details below)

The introduces one of the
most fully tested and proven gas sav-
ing, engine treat-

The Secret is "Poly”

"Poly” is short for polytetrafluoroethy-
lene (TFE], the slipperiest substance
known to man. (1981 Guiness Book of
World Records). Peirolon Corporation,
makers ol Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction, increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oll and engine
to last longer... plus it reduces metal wear,

defraying costly overhauls.
Years of Testing and Use
Have Proved it True!

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

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

One of the country's most respected
rescarch institutes reported
a powerful ultrasonic cleaning process to
a-Slick 50 treated engine and were sur-
prised at its permanence. “We actually

the Petrolon Slick 50 TFE Resin
coating to also be removed. but later
found it was still there.”

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

The Federal Aviation Administra-
tion has fully accepted a similar product
for aircraft—Slick 50 Alrcraft Piston
Engine Treatment (FAR #33.49). This
FAA endurance test-simulated 1400
hours of engine use,

The power technology laboratory at a
hudhq southwestern university
stated, "Slick 50 does Increase horse-

and decrease fuel consumption in
tests done at the university.”

The Space Shuttie Columbia uses the
chemical “poly” in Its gears and bearings
because it is the only chemiecal lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a tor-
ture test overseen by the Auntomotive
Servicea Council for Pennsylvania and
shown on WIVE televislon. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oil was drained from each vehicle, and
the cars driven without the oil plugs for
about a halfl hour. The water temperature
never rose and the engines sustained no

apparent damage.

US. QUART/.946

It's Easy to Treat Your Engine

A few minutes before oll and filter
change, add the engine fush you get
free with each order to clean out the
engine. Let the engine fdle for 5 minutes.
Then drain the oil, change the filter and
add the amount of oll, less ane
guart. 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 ofl carries the "Poly”
between the parts where' it is burnished
into the pores of the metal

Only One Treatment Necessary
It's permanent. so you do It only onee,
not each time you change oil. One quart
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 ofls 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

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and geographic location,
but no matter what your conditions, Slick

50 can:

1. Increase mileage

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

3. Reduce operating temperatures, thus
increasing the lubrication and life of
the oll and ]

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the Ne Wear on a car
can be caused by lubrication starvation
cars experience when first started before
the ofl 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 oil which meets or

exceeds every manufacturer’s engine
warranty requirements. In addition, this
oil carries an American Petroleum Insti-
tute service classification SF-CC-CD.

There's No Risk with
Our Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notice an iImprovement In engine perfor-
mance, return your invoice with a short
note telling why, for a prompt full
refund —no questions

Profit from Selling
Slick 50 Yourself

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

GUARANTEED LOWEST PRICE!
Il at time of purchase you have seen Slick
50 advertised in a current ine at
a lower price, we will beat that price by
S2.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 3
(in California 1-800-233-85658) or
send to: Progressive Energy Corpo-
ration, 255 South Bent Avenue, #B2,
Dept. PM389, San Marcos, California

Yes, | want to improve my car's performance
and save my enging—rush me risk free:

O One Slick 50 at $39.95 + $4.00 shipping and
handling. Cail. Aesidents add &19% Saies Tax.

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

OCheck OCOD O Visa/MasterCard
Card #
Exp. Date
Mamea

Address
(Give streat address if possible for UPS delivery)

City State Zip

e ——
S ————
e
e —
Progressive Energy Corporation
255 South Bant Avenus, #82, Dept. PM383
San Marcos, California 92069
CALL NOW, TOLL FREE 1-800-525-B824
IN CALIFORNIA, TOLL FREE 1-800-233-8558.
© 19848 Progressive Ensngy Corp.




SHOP TECHNIQUES

How To Sharpen
Spade Bits

BY ROSARIO CAPOTOSTO, Contributing Editor

PADE BITS are
extremely popular
woodboring tools and

there are three reasons why.
First, spade bits are effi-
cient, quick-cutting tools.
Second, they're inexpensive.
Prices range from about $2to
24 for sizes from % in. to 1%
in, dia, And finally, spade
bits are easy to sharpen in
the workshop.,
| Bharpening spade bits can
be done on a bench grinder
or with a file. For the best
results, the original bevel of
| the cutting edges—usually
8°—should be maintained.
It's also important to remove
an equal amount of metal
from each cutting edge.
When using a bench grind-
er, adjust the tool rest so that

Sharpen spade bits on bench y:‘ndzrql.dddya:dma_tdy;-:ﬂmt-
angle of tool rest to match original bevel angle of bit's cutting edges.

Attach adepth-stop collar to bit'sshank. Col-  When

the grinding wheel matches
the bevel of the hit's cutting
edpes. Then, tighten a
depth-stop collar onto the
bit's shank. The collar butts |
against the back edge of the
tool rest. Advance the bit
straight into the wheel, flip it
over, and repeat this step to
sharpen the second edge.

Hand-sharpening is done
with a smooth-cut mill file.
Thizs can be done freehand,
but for best results, make the
gimple hardwood guide block
ghown. The block’s beveled
top edges guide the file at the
proper angle,

The Irwin Speedbor 2000
spade bit has two protruding
spurs. This bit can't be sharp-
ened on the grinder, but it
can be hand-sharpened. P™

nyg spade blts with a file, make

lar butts agalnst tool rest to control amount  this simple gulde block. Tighten depth-stop

collar against the bottom of the block.

of metal removed from the cutting edges,

1 - =
- = ik =

Amy wire edge (burr] that results from sharp-  Use a file to sharpen bit's starting point. too.

ening, can be removed on a flat sharpening  Hold file at same angle as polnt’s original bewv-

stone. Lay bit flat on stone and rub lightly.

58

el. Make light strokes on each side.

Using a mill file, make light strokes across
angled top of gulde biock. Keep count of the
strokes and repeat for the other edge.

Spade bits with sharp spurs protruding from
the cutting edges, as shown, must be sharp-
ened with a fiie. Use a small smooth-cut flie.
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THISAD IS PERFECTTY STRAIGHT

The problem s, it's not level.

At Stanley,” we believe level
accuracy is something you should never
have to worry about. Something you
should, in fact, take for granted. Which is
precisely why we developed our new
Professional ™ top read levels.

Computer calibration and superior
design assure the most accurate
readings possible. The vials and covers
have been enlarged for faster, casier
reading. And our top read window is the
largest in the industry.

In addition, every Stanley top read
level has been reinforced with more
aluminum, so they're not only heavier
but more durable as well.

Today, Stanley offers many different
kinds of levels. With different kinds
of features, For different kinds of people.
All with the durability, accuracy, read-
ability and quality you've come to expect
from any product bearing the Stanley
name. The name that's been building
high quality levels for over 130 years.

Soif you're looking for the most
durable, most accurate level vou
can find, just look for the levels with
the Stanley name.

And head straight for them.

helps you do things right.

o P Srandey Tk, (e of The Srarley Whieks




T he prool is
inthe

We're not just blowing smoke. Merit delivers remarkably
rich and satisfying tobacco taste. In fact, the majority of smokers
in a nationwide test agreed that Merit tastes as good as or better than
cigarettes that have up to 38% more tar. All this from a cigarette that has even
less tar than other leading lights. The secret is Enriched Flavor™ Only
Merit has it. But just light one up. It’s all the evidence you'll need.
Enriched Flavor™ low tar.pj A solution with Merit.

- .u.[ '
| oy =TT
r—— 3 [

SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health. © Philip Morris Inc. 1949
Kings: 8 mg “tar’ 0.6 myg nicotine av. per cigarette by FTC method.




THE RITES
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A host of mid-year new-car introductions .- R
makes a barnmer year even better.
=

BY TONY SWAN, Aummmiw::_ Editor

IKE THE OBSCURE comic who owed every- ourOctober and December 1988 issues are already a tri-

thingto . . . timing, the automobile industryis  fle out of date. Which is why we're presenting a tempt-

no longer the predictable harbinger of seasons  ing array of newcomers in the pages that follow.

it once was. True, fall is still favored for most While most of these "89%4 cars will be available—as
new-model rollouts. But more and more manufacturers 1990 models—by the time you read this, we're also in-
are pursuing a policy of introducing their new cars  cluding a new nameplate that won't debut until Novem-
whenever they're ready, regardless of what the calen-  ber, simply to give you a first look. The new brand name
dar says. is Infiniti, which is Nissan's answer to the new market-

As a result, the new-car reports we brought youin  ing divisions at Honda (Acura) and Toyota (Lexus).

POPULAR MECHANICS » MARCH | 9HY PR PHOTO By JOHN LAMNM Bl




THE RITES OF SPRING

So whether vou eall the vehicles on
these pages '8%%s or not-quite-'90s,
vou can be glad vou didn't have to wait
until next year's model intros.

Nissan 300ZX

Redesigning a successfully estab-
lished car is always something to be
approached cautiously, particularly
when that car has a legend or two
lurking in its heritage. Nevertheless,
Nissan went well beyond minimums
with its third renewal of the 300ZX.
Although its sleek exterior may sug-
gest that what we're seeing is only an
evolutionary change, with updated
styling and a few minor tweaks, this is
an all-new Z-car—faster, slicker and,
ves, better than its predecessors,

Very little remains of the previous
car. The wheelbase has been
stretched 5.1 in., while overall length
has been reduced almost 4 in., simul-
taneously reducing front and rear
overhang. Both the front and rear
track have been expanded, while
height has been reduced, yielding a
much more stable platform for the
sleek new bodywaork.

It also adds up to a bagic appear-
ance change. For the first time since
the original 2407 of 1970, Nissan has
moved away from the classic long
nose/short cabin look that was origi-
nally adapted from the old Ferrari 365
GTB/4 Daytona,

The all-independent suspension has
also come in for a substantial rede-
sign, employing an all-new independ-
ent multilink layout at the front. At
the rear, the new Z uses a system of
double upper control arms with a
slanted lower A-arm and lateral links,
similar in design to the rear suspen-
slon on the recently introduced—and
well received—2405X.

Braking performance is nothing
short of formidable, with 4-wheel
vented dises using new aluminum al-
loy 4-piston calipers and augmented
by a new antilock system.

Formidable also applies to what's
going on under the hood. The old Z-

NISSAN 200ZX

Lenger wheelbase, 57-hp boost make third-generation Z-Lar the fastest ever.

car's smooth-running 3.0-liter V6 has
undergone a complete overhaul—
only the basic bore and stroke dimen-
gions are the same—that includes new
4-valve evlinder heads, dual overhead
cams, a new variable cam timing sys-
tem, a much higher compression ratio
and lots more ﬁurﬁepuwe r: 222 hp at
6400 rpm versus 165 for its predeces-
sor. An intercooled twin-turbo ver-
sion still in development is expected
to produce 300 hp.

The Z-car's new muscle finds its
way to the rear wheels through a new
b-speed close-ratio transmission (or a
4-speed electronically controlled
automatic) to a new viscous limited-
glip differential. And the 5-speed has
Just about the slickest shifting factory
linkage we've ever come across,

We drove the new 300ZX at Nis-
san's Tochigi proving grounds in Ja-
pan. And while a proving grounds
drive is never a true test of the way a

car will ride and handle on the road,
we were nevertheless duly im-
pressed,

This is a car that works with you,
not against vou, This is a ecar that in-
gpires confidence as soon as you climb
behind the wheel. This is a car that is
easy to drive fast. [t will make a bet-
ter driver out of almost anyone,

Gone are the bounding, pitching
motions of the old Z-car. In their place
is a firm, stable ride and precise, re-
sponsive handling. The engine is
strong, and pulls well in any gear from
any speed. While the acceleration in
the normally aspirated version won't
blow away any Corvettes, the turbo-
charged version might.

Nissan's Z-car has finally grownup.
Now it's a world-class sports ear.

We know the word awesome is no
longer in vogue—but it certainly ap-
plies here, —Joe Oldham

Porsche 964

Diriving the 911 Carrera4 is like being
with a high-school sweetheart many
vears later. The lines are familiar,
but more mature. The handling is
predictable. And an experience that
otiee might have been only exhilarating
hecomes infinitely more satisfying.
To look at the picture, or
| even sitting in the caras it
moves along the road,
there’s little new. The rear
spoiler that moves up and
down, and the new style alloy
wheels, arve really the only visual tip-
offs that this isn't just an updated 911.
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Scirocca replacement sparts 158-hp B-valve supercharged motor, sub-8 second 0-60 time.

it

But a twist of the key is more illumi-
nating. The air-cooled flat-6 engine
has been punched out to 3.6 liters
from last vear's 3.2 and 1965's 2.0.
There isn't much more than a few nuts
and bolts that carries over. What the
extra displacement means is more
torque and horsepower, 228 VE-guali-
ty Ib.-ft. of torque and 250 hp, for in-
stantaneous acceleration at any rpm
inany gear,

In fact, almost everyvthing about
the Carrera 4 (except for the part you
see) 18 new. The chassis, built on the
same production line as the 925, car-
ries a completely new suspension.
And the new suspension was necessi-
tated by the introduection of 4-wheel
drive.

MAZDA MX-5 MLATA
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Inspired by and derived from the
959, the new full-time 4wd system
uses two hydraulically controlled
multiplate clutches, one in the rear
axle differential and one in the center
diff. The rear locks at cornering accel-
erations above 0.50, while the center
uses information from the ABS
brakes to sense any difference be-
tween front and rear wheel speeds,
When one end of the car loses trac-
tion, the diff locks.

But the rationale for the 4wd sys-
tem wasn't an ongoing quest for ade-
quate traction. With the engine hang-
ing cantilevered behind the drive
wheels, 911s have never really had a
problem putting the horsepower on
the road. They hove acquired a not-

entirely-undeserved rep for ambush-
ing unwary drivers, those foolish
enough to lift their foot from the right
pedal in the middle of a corner. It's
called trailing-throttle oversteer, and
it's caused by asking the rear wheels
to slow down when they're already
busy turning,

By hooking the fronts into the
powertrain, they slow down too,
Combined with new suspension ge-
ometry, the result is a car with phe-
nomenal cornering, as befits a
Porsche, and an ability to forgive
even the most stupendously bad driv-
ing habits, gomething that hasn't al-
ways been true of 911 series cars.
Throw in ABS, and the safety level is
astounding.

One thing they haven't changed is
Porsche's traditional high-speed com-
petence. I managed 260 kph (160 mph)
in only a short streteh of autobahn,
and could have kept it up till the
border. —Mike Allen

VW Corrado

Although it's inereasingly difficult to
stand out in the small sport coupe are-
na, Volkswagen's new Corrado gives
every indication that it will do just
that. Based on a modified Golf chassis
and powered by a supercharged ver-
sion of VW's solidly established 1,.8-
liter ohe Four, the Corrado is a highly
appealing blend of good handling, su-
perb high-speed stability, excellent
ride quality and, to our eyes, distine-
tive good looks.

There's man-size room for front
seat passengers (though rear seating
is typical of plus-2 coupes), and the
forward buckets are a step up from
anything yetl offered by Wollsburg
—which is saying something,

£




THE RITES OF SPRING

Control relationships are well coor- The supercharger is VW's unique

dinated, and steering response is first  scroll-type G-lader, pumping the 1.8's

iy rate. About the only gliteh we noticed  horsepower rating to 1585 at 5600 rpm,

% in a 3-day high-speed tour of Europe- That's enough to haul the Corrado to

z an freeways was balkiness in the new 60 mph in less than 8 seconds, with a

&l cable-operated 5-speed gearbox. VW  topspeed of 140, which is rarefied ter-
= insists this was merely a preprodue-  ritory for cars in this class,

7 tion aberration that will be corrected This can also be said for the project-

F by the time the car hits the U5, { Plemse turn to page 134)

EW AUTOMOBILE manufactur-

ers ever have years as busy as the
past 12 months at Nissan USA. Ba-
sides the outpouring of new Nissan-
badged cars, some of which are de-
scribed on these pages, the company
is also getting ready to establish a sec-
ond brand name and a national net-
work of dealers to go with it.

As with the Honda Acura network
and, more recently, Toyota's Lexus,
Missan's new division will be aimed
squarely at the luxury-car market.
When the first wave of Infiniti dealers
—some 65 of them—opens for busi- = ; S =
ness in early Movember, the initial the sedan mlll ride on an innovative all- ready estahlrﬁhed in the Japanm du—
offering will consist of two cars, one  independent multilink suspension sys- mestic market as the Leopard, the M30
selling in the $30,000 range, the other tem, with speed sensitive varlable-assist  is about the size of a Chevy Camaro,
in the $20,000 bracket. power stearing and 4-wheel disc brakes  including a curb weight in the region of

Because it was developed specifi- bolstered by an antilock system. Nissan 3300 pounds.
cally for the U.S. market, the flagship also plans to make a 4-wheel-steering The convertible version, which
Q45 sedan Is the more significant of  syslem available as an option. Consid- should make its appearance shortly al-
this twosome. Smooth and rounded in  ering its ample power and sporting sus-  terthe first of the year, will be about 200
the Ford aero tradition, the Q45 willbe  pension system, the Q45's tire contact  pounds heavier.
comparable in size to a Lincoln Conti-  palch is rather modest at 215/65VR15, The coupe will ride ona conventional
nental, with a wheelbase of 113.4 in. Standard wheels are cast alloy, with suspension—MacPherson struts
and an overall length of about 200 in. forged alloys optional. front, semitrailing arms rear, with anti-
Coefficient of drag (C,) is expected to As prospective Q45 buyers can quite roll bars at both ends—although this
be 0.31, although Nissan engineers reasonably expect, the sedan's list of thoroughly familiar arrangement will be
say the development emphasiswason standard equipment will be long and augmentad by Nissan's surface-sens-
aifflow management as an element of  sumptuous, including a 6-way powerad-  ing Sonar Suspension.
vahicle dynamics—in particular, the justable driver's seat, a 4-speaker Bose With a 165-hp sohc 3.0-liter V& en-
car's stability at high speeds—rather AM/FM/casselie sound system and gine driving the rear wheels through a
than pure aero efficiency. power contrals for just about everything 4-speed automatic transmission, the

Although the sedan will weigh inat  imaginable. M30’s performance promises to be
well over 3800 pounds, it's éxpectedio  On the outside, the Q45's sleek hide good but hardly breathtaking, given the
be an impressive performer, thanks to  will be protected by a new paint process  car's weight, which, like its exterior di-
a new aluminum alloy 4-cam 32-valve that includes a final coal impregnated mensions, is also in the Camaro class.
4.5-liter VB engine. Rated at 270 hp with a Teflon-like fluorourethane com- Braking performance, howevar,
and 280 Ib.-i. of torque, the VB is ex- pound designed to shed dust and soil should be considerably better than
pected to send enough grunt through  buildup without waxing, something that good, with 4-wheel discs (vented front
the car's electronically controlled 4- should be welcome news to most Juxury  rolors, solid rears) and ABS as stand-
speed auto transmission and viscous car owners. ard equipment.
limited-slip differential to produce 0-60 The Infiniti M30 sport coupe Like the Q45, the M30's interior ap-
times in the rarefied region of 7 seconds.  presents a somewhat more familiar  pointrments will put plenty of emphasis

Like Nissan's new 300ZX sportscar, aspect than its larger stablemate. Al- on posh. Leather-clad upholstery is
standard, as is a 4-speaker Bose
sound system and a host of power-
INFINITI M30 ;.-nr_:mr.ah;ar convenience aqulgﬁmm,

il — including a 2-way sunroof. The option-
&l convertible top will also be power-
operated. On the safety side of the
ledger, Nissan will augment the M30's
3-point front balt system with a driver's
side airbag.

Nissan's Infiniti .lolns l.uxury Car Wars

—Tony Swan
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TELECOMMUNICATIONS

Besides transmitting facsimile documents through its built-in
telephone with high resolution. Brother's FAX-60 | $1895)
serves as a photo copler and telephone answering device.

P PETCS, HY BRLAN KOSBOFF
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FACTS ABOUT FAX

tions tool of choice. Nearly one million
fax machines of all types were sold in
1988, double that of the yvear before.
The fastest growing segment of the
market is for machines priced under
$2000 and sized so that they fit unob-
trusively on a desktop.

The rize of the low-priced fax ma-
chine is changing how Americans talk
to each other. The transfer of docu-
ments has always been a part of busi-
ness, and overnight mail was often
the fastest delivery method available,
With a fax machine, document trans-
fers now take place in seconds. More-
over, inexpensive fax machines allow
workers to receive information at
home instead of having to wait at the
office for a late communigué from
headquarters two time zones away.
So while the line between the home
and office is blurring, it's to the work-
er's advantage in many cases.

To date, fax machines have had
their principle impact in the business
waorld. But the arrival of basic models
priced under $1000 is having a broad-
er impact ontside of the office. Mom
and Dad might have bought a fax ma-
chine for business use, but Junior has
discovered that his favorite rock '
roll radio station is taking song re-
quests by fax. Mom and Dad, mean-
while, have discovered that the local
supermarket has a fax machine. All
they have to dois fax their grocery list
tothe store and the goods will be wait-
ing for them. No big deal. After all,
thev've been faxing their lunch
requests to the delicatessen
for quite a while.

]

HOW FACSIMILE DOCUMENTS TRAVEL

travel.

SENDING FAX

After original document Is inserted, a
photo-electronic pickup device scans
the image line by line. Levels of gray are
translated into digital code for trans-

mission through the telephone line,

o e

VOICE-TELEPHONE LINE
With a Group-Ill

level fax machine,
digital code repre-
senting the original
image can be trans- l
mitted over regular
phone lines at
speeds up to 9600
bits per second. An
average document

RECEIVING FAX
Receiving fax machine transiates dig-
ital code back to a pattern of grays.
Fin-like heating elements inscribe the
image on thermal-sensitive paper as
each line is recelved.

Choose a speed

Fax machines have been around for a
long time, The bulky, spinning drum
devices of yesteryear, however, have
now been replaced by small machines
that electronically sean a document,
convert the information into a digital
format for easy handling, and then
transfer the data to a special modem
for telephone transmission,

The best of this new technology is
evident in Group 111 machines. Fax
machines are elassified into four

groups aceording to how
fast they transmit

The copier-styie
top-loading Sharp
UX-80 [51499) lets
you fax bound documents.

data. Group 111 machines transmit
data at a maximum rate of 9600 bits
Esr second (also referred to as 9600

ud). A transmission rate of 9600 bps
means that a typical page of data can
be transmitted in about 12 seconds,
under optimum conditions. Transmit-
ting conditions, though, can be affect-
ed by things such as faulty or noisy
telephone lines. Most fax machines do
utilize some type of error correction
circuitry in the event of a glitch. Prac-
tical transmission speed is in the
range of up to 45 seconds per page,
dlepending upon the machine and the
transmission conditions,

Group 111 machines can fall back to
communicate with slower Group I1
(2400 to 7200 bps) machines still in
uge. Group I machines dating from
the early 19705 are effectively obso-
lete, Group IV machines transmit as
fist as 3 seconds per page and are
used by high-volume institu-
tions with private digital
telephone networks,

Within Group I11, there
is a wide range of models
made by manufacturers

including Brother,

Canon, Cobra, Pana-

sonic, Sharp, Toshiba,

Ricoh and Murata.

Prices vary according to
the number of features
and functions the machine of-
fers. Not all of the features in-
¢luded in & machine have to do with
fax transmission. The Brother FAX-
fil), for example, is a tiny, integrated
communications device. Listing for
315895, the FAX-60 also operates as a
full-featured telephone, a personal
copier and a tapeless telephone an-
swerer capable of storing up to 112
seconds of messages,
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Contact-image scanning gives the Cobra PP-112 | $999) its low profile. You supply the phone.

How they work
From a technical standpoint, all fax
machines operate in one of two ways.
In many instances, the original docu-
ment is fed into the machine where a
charge-cuugled device (CCD) image
pickup, like those found in cam-
corders, scans the illuminated paper.
The CCD imager, being relatively
small, relies upon an array of mirrors
that bounces the image into a lens
where it can be read by the CCD.

The second method uses what's
called contact image scanning (CIS).
The original document passes
through a strip of LEDs. The reflect-
ed light from the LED is captured by a
fiberoptic link connected to electronic
sensing eircuits, which then convert
the pixels into an electrical signal.
Fax machines that use the CIS sys-
tem tend to be a little more expensive
than their CCD eousins.

Whatever the sensing system, a fax
machine’s electronic circuits convert
the pixels—the light and dark picture
elements—into an electrical signal
that represents the various shades of
gray in the original document, Fax
machines are often rated according to
the number of different shades of gray
the machine can transmit. A machine
capable of transmitting as many as 64
shades of gray will reproduce better
representations of photographs and
other graphic material than amachine
L’H.ﬁ)ﬂh e of transmitting only eight.

“rom an operating standpoint,
however, there are few differ-
ences among fax machines, In
most instances, the original doe-
ument is inserted through the
scanning device for transmis-
sion. Data to be received is
printed onto thermal paper
stored on a roll inside the ma-

Murata's M-1200 | $900) Is a basic
fax with built-in phone and

few other frills. It's designed
for low-volume applications.
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chine. The paper exits the machine as
the data is received. Printing is actu-
ally done by a stylus that tracks or
burns an image onto the paper. Stand-
ard roll size is 328 ft. and costs be-
tween $4 and 35.

One operating variation, however,
is illustrated by Sharp's UX-80 fax
machine. The 1/X-80 ($1499) operates
much like a eopier. The original docu-
ment is placed flat atop a clear plate
for scanning. This makes the UX-80
well-suited for transmission from 3-
dimensional objects such as books or
other bound documents.

Features and functions
Most differences among machines are
in terms of features. Many fax ma-
chines come with a built-in telephone
—aeven inexpensive models such as
Murata’s M1200 ($800), If you have a
gpare phone, you might opt for a
stand-alone machine such as Cobra's
PP-112 (3999). As you can see, the ab-
sence or inclugion of a phone with the
fax machine has little effect on priee.
More fundamental to price are fax

transmitting features. The Murata
M1200, designed for the person mak-
ing five to 10 fax transmissions per
day, keeps features to a minimum to
keep the price low. The M1200 offers:
B Automatic record keeping to moni-
tor every transmission and reception.
B CCD scanning of documents up to
10.1 in. wide. The printer reduces in-
coming data to 8.5 in. in width,

W Automatic or manual reception
modes so that the machine can func-
tion strictly as a telephone,

B Polling, in which the fax machine is
programmed to call another location
and receive documents automatically.

The Cobra PP-112, for the sake of
eomparison, uses CIS seanning and
offers & VOICE ALERT button so you
can signal the other fax operator that
vou would like to continue the conver-
sation after the fax transmission is
complete, Normally, the connection is
broken after a fax transmission.

The more features it has, the more
costly a fax machine is likely to be.
Alternate features often included in
fax machines are:

B Alternate dial, to send messages to
a second location if the first number
cannot be reached.

B Automatic redial, if the desired
number is busy.

W An automatic paper cutter so that
received transmissions do not appear
a8 just one long piece of paper.

B Delaved transmission capability,
to save money by transmitting at off-
peak rates.

B Sequential polling so that a docu-
ment can be sent to several locations
either at once or at a later time,

B Confidentiality, so that a fax ma-
chine will not receive transmissions
unless the correct password is en-
tered. This cuts down on junk fax.

Fax machines are definitely here to
stay. Prices should creep downward
as time goes on. Lower prices will
prompt even more people to become
fax machine owners. So don't be sur-
prised if your friends start passing on
their fax numbers to vou
S000. ™
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WELLCRAFT 170 SPORT
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' in size from 15
- fL. to 19 ft. Power went from 48-hp
- authoards to 130-hp sterndrives, Yet,

 despite the dwurait:r, the boats had

- one thing in common: All were boat-

- maotor-trailer packages, which meant

thlt!,f-: were integrated and engineered
e manufacturer,

Wisconsin's lovely Luke Geneva

gerved s our test base and we ran the

boats hard for three days.

Data was collected with tape

measure, radar gun and stop-

wateh, ineluding a perform-

ance-course time based on full-

speed runs on a quarter-

mile, figure-eight loop. We

didn't rank the bouts, be-

cause of their dissimilarity,

but four boats clearly dis-

. tinguished them-

i

If the Larson All American DG-IW
was merely the driver's fayorite

(first-place finishes in acceleration

second in top-end smd]. it wwld
easily vie for best-in-

ginee it was also the most mnaiﬁr.ent
overall finisher and voted best
dressed by the test team, it practical-
ly walked away with the title.

This doesn’t mean the Larson is
perfect. Some nits Lo pick are
cramped legroom for tall drivers, un-
carpeted stowage areas, and s non-
gtandirdized trailer supplied on the
dealer end of the sale,

But these are minor, More Impor-
tantly, full-deck earpeting and vinyl
padiding keep bare fiberglass to a
minimum. Flowing body lines are en-
hanced by integrated swim platform
and bow rails, cleats and fuel fill. The
ridio/eassette is hidden in a lockable
glovebox and the stout engine cover
keeps the roar of the 130-hp Mere

Gl ﬁ}r ' -
1900 t(g:pﬂ It

nu_the B;, ’t{n

and performance-course times and wadwdlh

course times :mi fuul'th in tup-end
speed), overall congistency, and fit
and finish. And this for $200 less than
the Larson sticker price.

In addition, the Capri ranked first
in usahble deck area, and first in stow-

space, Other features of note are

plenty of legroom behind the side con-
qulﬁi full-deck carpeting and padding
to eliminate exposed fiberglass, re-
cessed bow rails and cleats, rounded
transom corners and well-placed
entry/egress pads.

LARSON ALL AMERICAN DC-170

e =

-

CHRIS-CRAFT CAVALIER 17
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PACKAGE DEALS

Naturally, there were some short-
comings, such as an uncarpeted ski
locker that runs all the way to the bow
where items can jostle out of reach.
Others include uncarpeted bow stow-
age compartments, shaky windscreen
angled perilously close to driver's
head, and a canvas top without hidden
stowage compartment.

Still, the Capri is a top-performing
boat and a solid value, which is what
the package-boat trend is all about.

Sunbird SPL 150

Big things sometimes come in small
packages, The 15-ft. Sunbird was the
fleet's smallest boat, which accounts
for last-place rankings in usable deck
area and stowage space. It also came
equipped with the smallest power-
plant (48-hp Evinrude SPL), which
turned in back-of-pack radar gun and
timing runs. But it was the clear lead-
er in an important category—price,
which was $5999. It was also a sporty
boat with flowing lines and colorful
hull graphics and upholstery.

Despite its lack of power, the Sun-
bird hit 30.58 mph, fast enough for
waterskiing, and handled smoothly
enough to beat two more powerful
hoats on the performance course.

To a eertain extent, however, you
get what vou pay for. Some of the

1. BASS TRACKER 1800TF

problems we noted were flexing side
windscreens, shaky console seats
with eramped kneeroom, minuscule
stowagre space, a wet ride in white-
caps, and a poorly secured gas tank.

On the other hand, the interior had
no exposed fiberglass, the ski locker
and stowage compartments were car-
peted and, like the higher priced
boats, it came with radio/cassette,
swim step, boarding ladder, canvas
top (which stores upright) and many
utEer package-boat features,

Chris-Craft Cavalier 17

Despite middle-of-the-pack rankings
across the board, the Cavalier was a
winner in value because it was solid in
the most important area of all—fun-
damentals, which includes handling,
fit and finish and sporty good looks.

It was surprising to the test team
that the boat equipped with a 130-hp
OMC Cobra sterndrive (tied for larg-
est engine with Larson) was fourth in
hole shot and third in top-end speed
and on the performance course. Per-
haps this was due to a large prop, al-
though rpm was normal,

Features of special note include
hidden stowage for canvas top, re-
cessed bow rails, carpeted ski llncl-mr
and stowage compartments, remov-
able cooler and the most complete

2. BAYLINER 1900 CAPRI

array of dash-mounted pauges and
instruments in the flest,

Problem areas were knee-banging
consoles, unpredictable Forward-
Neutral-Reverse transmission shift-
er, and a carpet section in the bow
that was snap-riveted, seemingly a
fjuick half-measure solution.

Wellcraft 170 Sport

As a boatmaker scoring big in high-
performance boats and large cruisers,
it's not surprising that Welleraft isn't
focused on low-end packages. This
may explain why the 170 Sport pack-
age was s0 spartan in appearance and
disappointing in performance,

Fit-and-finish problems we noted
were bare fiberglass in bow and on
console, exposed serews on console
gupports in the deck, oversized vinyl
pads that stuck out into the walk-
through area, and exposed wiring for
throttle and dash instruments.

On the performance course, we
found unusually stiff torque in the
steering and severe cavitation in
turns. Also, the boat had a tendency
to dig a chine and hook sharply if the
tdriver wasn't careful,

Although the 170 Sport had back-
of-pack rankings, it represents an ini-
tial Welleraft effort in the low-end
package-boat market.

3. CHRIS-CRAFT CAVALIER 17

LOA: 18" /Beam: BE"'W1.. 1386 b, Fusl: 27 gal.

LOA: 18"11"Beam: 887W1.: 1905 b, Fus!: 31 gal,

LOA: 16"11" Baam B5W 2200 1b. Fuel:21 gal,

Usable Deck Area- T0.66 sq. it /Aanking 3

Lisable Dack Area: 80.70 sg. fi. Rankng: 1

Usable Deck Area: 70.50 sq. fit. Ranking: 4

Stowage: 34.36 cu. i, huge Invewell Ranking: 2

Stowage: 36.99 cu, L., copious/Ranking: 1

Stowage: 17.55 cu. i, acoeptable/Ranking: §

Top End: 46.0 mph/Ranking: 1

Top End: 38.25 mph/Ranking: 4

Top End: 38.50 mph/Ranking: 3

Hole Shot 0-25 mph: B.70 sec. Ranking: &

Hole Shot 0-25 mph: §.53 sec. Ranking: 2

| Hote Snot 0-25 mph: 7.75 sec. Ranking: 4

Parformance Course: 37.02 sec. Ranking: &

Performance Coursa: 25,29 soe. Ranking: 2

Parormance Gourse: 26.75 sec. Ranking: 3

Fit & Finish: Spanan but sufficent for lishing

Fit & Finish: Good workmanship, nice iouchas

Fit & Finish; Superior, lew glitches

Decioel Reading: 88 dB idla, 114 dB il throtls

Decibel Reading: 68 dB idle. 53 dB full throtile

Decibel Reading: 68 dB idle, 92 dB full throltle

Trader: Among bes! with center roller, long bunks

Trailar: Nojack, but light enough io ifi

Trailer: Suparb canier roliar, winch, salaty chain

Price As Tested; $9999°

Price As Tfs.mﬂ'ﬂf?fﬁ'

Address: Tracker Manne, 1815-C 5. Campbell,
Springfield, MO 65807, (B00) BASS PRO

Ideal high-
mounted gauges,
3-position wheel,
compass and
flasher.

* Maradactune's pnoe ot tme of PM lest, Sept B3
70

Price As Tasted; $8854°

" Address; Baylinar Maring, P.0, Box 24467,
Saattla, WA 98124, (206) 435-5571

Minimal
Instrumentation
but superior
visibility and
legroom.

s

|

Adaress: Chns-Cralt, PO, Box 8450,
Bradenton, FL 34206, (813) 747-4100

i

Maost complete
instrumentation
but knees bang
low and cramped
console,
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Bass Tracker 1800TF
In many respects, vou get more bang
for vour buck with the big 18-ft. Bass
Tracker than with any boat in the
fleet. It comes with a lighted com-
pass, in-dash fasher, three batteries,
bhow-mounted trolling motor, two
casting seats and sparkling metal-
Rake finish,

Nevertheless, this low-to-the-wa-

Ler boat gave o wet-and-wild vide ina
chopand showed signz of serious bhow-
to-aft hull flexing. Cavitation prob-
lems were severs and frustrated the
best efforts to corpect them by the
test tesm and an OMO technician,

On the plus side, the flat-bottomed
boat was the fleet leader in top-end
speed and seored well in stowagre and
deck space, important for fishermen,

Despite the noted plitehes, the
Bass Traucker and the rest of the fleet
represent the dawning of a new era in
entry-level boats. With these and oth-
er all-in-one boats the listed price is
the final price. Mo hidden costz. What
vou see is what vou get, and what you
get is a boat ready to go and loaded
with features that were onee consid-
ered extras,

4.LARSON ALL AMERICAN DC-170

5. SUNBIRD SPL 150

6. WELLCRAFT 170 SPORT

LOA: 17 Bearn: B8™W 2007 Ib./Fuel: 20 gal.

LOA: 152 Baam: 737/WL: 1250 Ib.Fuel: 12 gal.

LOA; 169" Boarn: B7"/WL: 1650 Ib. Fuel: 20 gal,

Usable Deck Area: 72.45 sq. i Fanking. 2

Usable Deck Arsa: 50.22 sq. . Ranking. B

Usable Dock Araa: 67,04 sq. M. Fanking: 5

Sicwage: 20.27 cu. L, sullicienyRanking: 4

Siowage: .35 cu, M., minimal Ranking: 8

Stowage: 20,68 cu. fi., adequate’/Ranking: 3

Top End: 40.42 mph Ranking: 2

Top End: 30.58 mph Ranking: 6

Top End: 32.50 mph/Ranking: 5

Heée Shol 0-25 mph: 5.88 sec./Ranking: 1

Hola Shot 0-25 mph: B.21 sec./Ranking: §

Hola Shot 0-25 mph: 7.48 sec./Ranking: 3

Perormance Course: 25.22 sec./Ranking: 1

Perlormance Cowrse: 27.04 sec. Fanking: 4

Performance Course: 27.42 sec./Ranking: 5

Fit & Finish: Headtuming, voted best dressed

Fit & Finish: Minor glitches, bul major valus

Fit & Finish: Rough edges even al price

Decibe! Reading: 67 dB idie. 82 dB full throitls

Decibel Reading: 64 dB idle. 80 dB full throttie

Decibeal Reading: 66 dB idie. 80 dB full throttle

Trailer: Only nonstandardized wunit in fleet

Traller: Nonwelded unit, but has centar roller

Trailar: Bunk irailer painted to match boat

Price As Tested $9895*

Price As Tesled: $5998*

Price As Tested: 58985°

Addrass: Larson Boals, W, Mississipgl Rivar
Dr.. Little Falls. Mh 56345, (612) 632-5481

Addrass: Sunbird Boats, 2348 Shop Rd.,
Columbia, 5C 29201, (BO3) 799-1125

Excellent forward
visibllity due to

high windicreen,
slight obstruction
of gawges.

Address: Wallcrahl Manna, 7150 Bradenton Rd.,
Sarasota, FL 34243, (813) 753-7811

Top of windscreen
cuts into fine of
sight. superb
visibility of
Instruments.
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Good throttle
position and
wisibility of
gauges, but
wiring exposed.
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PROJECT CAR
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A meaner, tougher, more powerful look for Chevy’s hot Beretta coupe.

TEXT AND PHOTOS BY CLIFF GRO

HERE'S no doubt Chevrolet has a hit on its
hands with the Beretta. The car’s distinctive
styling sets it apart from the pack, and it's be-
come the division’s most popular seller. The
trouble is, there's not much to set it apart from other
Berettas. So you constantly see yourself coming and go-
ing. Even the GT model of the car is a common sight.

One solution to this identity crisis is to personalize
the Beretta and give it a unique look, with more of a per-
formance image. Helping us finalize the look of the car,
as well as fabricating the add-on pieces, was Bill Kolb of
Spoilers Plus in Blauvelt, New York, who manufae-
tures bolt-on body pieces for several of today’s sporty
cars including the Mustang and T-Bird.

Our starting point was an '87 Beretta CL which we
planned to turn into our own GT version. The first step
was to determine what the car needed for a more ag-
gressive, macho look.

We felt the front looked too thin and needed a more
massive appearance. The sides of the car were too
pinched in at the bottom for the look we wanted, and
there wasn't enough visual weight in the body to coun-
terbalance the glass area. Just about every apﬂrtv car

72
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today comes with a rear wing, so we also penciled in this
addition to our body package.

Spoilers Plus fabricated a number of full-size clay
models that were fitted to the car for evaluation and fi-
nal adjustments. Fiberglass molds were then made
from the clay mockups.

We used fuel injection emblems from a '65 Corvette
to recapture some of the flavor of the muscle age.

The Beretta's stock eggerate grille didn't look hairy
enough for our taste, so we came up with a replacement
of our own design with a more racy, straight-bar look.
The front air dam was styled to complement the grille,
with openings for small fog lights. It also brings out the
bottom of the ear for more visual weight without saeri-
ficing any ground clearance.

The sides of the stock Beretta bothered us the most
as they were pinched in below the beltline. We wanted
to bring out the lower portion of the sides about 3% in.
g0 the area would be even with the midpoint of the car,
To avoid a too-massive look, we styled the area with
Ferrari Testarossa-inspired fins. Because of the intri-
cate detail work these side grilles required, the mockup
to make the molds for the fiberglass pieces was fabricat-
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ed from wood rather than clay. The side treatment con-
sists of three separate pieces—the ribbed side spats
which attach to the rear of the front fender and flow into
the replacement rocker panel, which extends out 3 in.
more than stock, and the rear-guarter deflectors. The
main ribbed side panel attaches directly to the lower
part of the stock door skin,

The rear-quarter deflectors attach to the bumper and
bring out the width at the rear so il appears even with
the front side spats. It all makes for smooth flowing

: 4 the entire side a correct proport ton. The
g0 prevent dirt and stones from chipping
the paint.

We didn't want to go too wild on the rear wing, We
liked the top of the decklid just the way Chevrolet did it
and we wanted to more or legs mirror the existing lines.

Wheels and tires were the final touch, and making an
improvement here is as simple as a trip to the Chevy or-
der book, We “F"r-"-"l for the Beretta GT1's 16 = T-in.
wheels and the fat 205/55V R16 Goodyear Eagles.

The total effi s relatively modest restyling is a
whole new personality for the Beretta with the hairiest
musele imape this side of the '60s, ™

POPULAR MECHANICS = !,

TRANSFORMING THE BERETTA

Bolt-on body pieces give this popular Chevrolet a whole
new look. Molded-on hood scoop resembles Chevy's old
cowil induction high performance hoods. Front air dam
helps create a more aggressive front end appearance. Fuel
Injection emblems add image. Ribbed side panels add width
without bulk. Ribs are similar to those used on Ferrari Testa-
rossa and route cooling air to the rear brakes. Low profile
rear air spoller adds minimal height to deck




NE HUNDRED differ-
ent 747s from all over the
world are at New York's
John F. Kennedy Airport
this sparkling clear January day, but
two are special. The first, with tail
number NG33US, is cleared onto Ken-
nedy’s longest 14,000-ft. runway.
“Northwest 17, runway 31 Left, posi-
tion and hold."

The pilot nudges the throttles for-
ward, %reaking the inertia of this
giant weighing nearly 900,000
pounds. The aireraft earries 250,000
pounds of fuel, a full load of 402 pas-
sengers, and a belly full of baggage
and freight. It ereeps forward the
first few feet on a journey that will
cover 6300 miles an(Jl end in Tokyo, Ja-
pan, 14 hours later.

This regular daily Northwest flight
will also go down in history as the first
revenue movement of Boeing's latest
cruise ship of the sky, the 747-400.

The zecond special 747 to visit JFK
this morning, N'733, is 10 miles south-

74

east of the airport, 3000 ft. over the
chilly Atlantic. Pan American Flight
101 from London is cleared for the
approach to runway 31 Right. This
TAT-100,, with Clipper Pride of the Sea
emblazoned on the front of its shiny
fuselage, is remarkable in its own
right. It is the first 747, of the roughly
700 now in service, to be delivered to
an airline. In fact, this January 1989
landing is N733s 17,000th since Pan
American began operating the air-
plane inJanuary, 1970,

The T47-400 bears a strong family
resemblance to the pioneer 747, But
fromits vastly changed avionics tothe
very alloys it is made of, the T47-400 is
a bird of a different feather. It offers
more range, better fuel economy and
lower operating costs than any previ-
ous T47. Its 8400-mile range almost
doubles that of the original 747, and it
consumes almost a third less fuel per
seat. Its engines produce a fifth more
power than the original, and the 400
carries more passengers and freight.

Comparing the first 747 with the
newest vergion also provides an in-
triguing glimpse of aviation past and
aviation future—a chance to closely
analyze almost two decades of prog-
ress in the air.

Prepared for takeoff

As the Northwest captain turns the
airplane to line up with 31 Left, he
looks back over his shoulder 200 ft. to
check clearance and sees the wingtip
with its distinctive 6-ft.-high winglet
sweeping the horizon. The wingletisa
major element in the 400's load and
range ;I:Frm'emems. To carry the
additional weight over the extended
range, more lift was needed and thiz
was accomplished by adding & ft. to
the span of each wing.

That was about all the wings could
be stretched, however, without caus-
ing operational problems at the air-
ports the 747 flies into. Hangars,
docking spaces and even runways are
only so wide,
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COVER STORY

BlIG BIRD

Commercial air transport takes a giant leap forward as the 747-400, with
almost 1 million pounds of lift capacity, goes into service.

~ BY FRED MACKERODT, Contributing Editor
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The winglets, jutting up an addi-
tional 6 ft. at a 29° angle from the
wings, provide the additional lift
without causing clearance problems.
They also enhance the airplane's aero-
dynamics by cleaning up the wing-tip
vortices, those tornadoes of air that
come off the ends of all wings when
they're producing lift.

In extending the wings, Boeing
engineers were confronted with a
problem, They knew that each 1-per-
cent increase in weight causes a 2-per-
cent reduction in range. By building
the wings with new aluminum alloys
used in the 757 and 767, and con-
structing the winglets out of graphite-
epoxy material, they were able to
save 30 pounds, completely offset-
ting the weight which would have
been required for the modification, The most significant improvement of the Boeing 747-400 can be found In the plane’s
The winglets provide a fuel burn im- “glass” cockpit. a futuristic sanctuary of multihued cathode-ray tubes. I?edl.u:zdlwmldﬁad
provement of about 3 percent. The ']".'m\-e“ th: two pllots can operate the aircraft, eliminating the flight engineer’s pasition.
400 spans 211 ft. from wingtip to key: Microprocessors have reduced the rumber of switches. gauges and indicator
wingtip—gaining an additional 2 ft :E.,T hn;::” i Jlﬁs.:ew -:ur'l':t'al ":mt,:ﬂﬁ e iy
when it is loaded with fuel. mgmnu.g"m ,t,;?e:p’:., JE':" n,:"?: or alrcraft systems, enhancing safety by allowing
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In the cockpit

Pan Am 101 intercepts the glide-slope
for Runway 31 Right and the first offi-
cer extends the landing gear to begin
the descent. The 747 was designed
with 16 separate wheels on its four
main landing gear to distribute its
weight over a larger area. The big
planes exert less of a load on a runway
than a lot of much smaller airplanes,

As with all T47s prior to the 400, a
d-mun erew—two pilots and an engi-
neer sitting sidesaddle—monitors the
approach of Pan Am 101 to Kennedy.
They sean control panels containing
nearly 1000 conventional gaupes,
switches and lights,

While it has undergone a tremen-
dous amount of upgrading in the
74,000 hours it hus been Qying, N733
was born at a time when the pocket
caleulator was high teeh and personal
computers were nnly a far-off dream,
Charles Lindbergh would fesl at
home in the cockpit of N733, with its
familiar round gauges.

But the cockpit of NG33LUS is some-
thing else entirely. It is a second-gen-
eration glass cockpit. Its ambience is
that of a videogame parlor, rather
than an airplane, The two pilots get
the majority of the information they
need from six colorful 5x= eathode-ray
tubes. The 971 lights, switches and
gadges in the oryginal 747 cockpit
have been reduced to 365 in the
400—less than in much smaller air-
planes like the 737 and the DC-9, In
faet, the engineer’s control panel has
vanished entirely along with the engi-
neer. The T4T has a Z-man cockpit
erew. Pilots in modern aivliners ave
there more and more to monitor the
performance of the airplane than to
fly it. Where the original 747 had
three on-board computers, the 400
has 150 mieroprocessors,

Revised wing geometry means nonstop
flight from Los Angeles to maost points in
the Pacific rim and Europe.

Short final

Clipper Pride of the Sea continues to
slide down Kennedy's 3° glide-slope.
With gear extended and flaps at 307,
its nose is high, creating a sight com-
mon near most large airports. To the
obzerver on the ground, it looks as ifit
ig hanging in midair, Its speed i= 140
knots, a point where a lot of jet air-
craft begin to get squirrely, but its
handling iz rock solid. Over the fence
and just prior to touchdown, the
speed of NT33, which, at 400,000
pounds, is considerably lighter after
its trunsoceanic journey from Eng-
land, will decrease to 115 knots, The
stable slow-flight characteristic, in
fact, makes the 747 the safest com-
mereial airliner to ever fly. Most aeci-
dents oecur during the takeoff and
landing phases of flight, and it is in
this regime of flight that the 747 ex-
vels, Another factor that makes the
T47 safe is the triple and guadruple
redundancy of its systems, Complete
failure of any one svstem inthe T4Tis a

| Northwest 17 is cleared for takeoft,

million-to-one possibility. In 20 mil-
lion hours of flight over 10 billion
miles, the T47 has carried 700 million
passengers in complete safety: That is
to say that while 747s have been lost
to human error and human interven-
tion of more hostile sorts, no 747 has
ever crashed due to a mechanical fail-
ire. (The only possible exception is
the South African Airways flight
which went down in the Indian Ocean
after a suspicious fire. )

The 747-400 will in all likelihood
continue the aireraft's superb safety
record, The newest airplane is even
mure stable at slow speeds, due to the
winglets md revised wing geometry,
and systems redundaney has been
increased.

and the captain advances the four
shiny new throttles. The Pratt &
Whitney 4056 engines spool up and
glowly begin to propel this, the heavi-
est aireraft ever to take off in com-
mercial revenue operation, down the
runway. Passengers and crew fesl
that familiar pressure in the seats of
their pants as the G forces build. The
high-bypass engines powering
NG331U S reside in redesigned nacelles
and deliver 56,750 pounds of thrust,
20 percent more than the 747" origi-
nal PEW.ITOIYs, and are vastly more
efficient. (Later 400s will also be de-
livered with General Electrie and
Rolls-Royee engines rated at 58,000
pounds of thrust. All engines and na-
celles are interchangeable with those
of the widebody T67.)

At 4 predetermined speed, gov-
erned by weight, temperature amd
other factors, Northwest 17's
copilot utters the first word

The Tragedy
Flight 103

AEO":‘"HIS ISSUE went to press, a
b located in the forward cargo
hold of Pan Am Flight 103 was declared
the cause of last December's Scottish alr
disaster involving the 15th 747 ever
canstructed.

Thus, one of the mos! catasirophic air
crashes in history became a murder mys-
tery combining standard investigation
procedures and forensic scence,

Ted Lopatkiewicz of the National
Transportation Safety Board told PM
that crash investigators customarily
divide into leams to study a downed air-
plane’s siruclure, systems, maintenance
and flight crew history,

The keys to any accident investigation
are cockpit voice and flight data recorders

The continuous tapes record cockpit
conversations and radio transmissions up
to 30 minutes before a crash. The flight
data recorder monitors allitude, air speed,
flaps/siats position, aircraft aftitude and
engine performance. Both of Flight 103's
recording devices ended abruptly.

But bomb theories were given addition-
al credence when British explosives ex-
perts found telllale of heat
on a Kevlar lining in the lorward
carga bay.

Two technigques are normally used fo

detect microscopic residue of
explosive matarials; chromatography,
which detecls chemicals by their molecu-
lar differentiation; and mass spectrome-
try, when ionized particles of a foreign
substance are analyzed against (ons of
known materials,

Experts al the scene said Semtex, a
Czechoslovakian-made plasiic explosive,
was the mos! likely material used 1o de-
stroy the airliner. This type of explosive
can be easily molded into a piece of lug-
gage lor concealment.

What can't be concealed, however, |s
the brutal resull of terrorism-—the 20th
century scourge that shows no sign of
abating. —lim Cole

Tt
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" 747-300 Combi

Gross Welght—836,000 pounds
The 74 7-300 Comix version, like its 2008 antecedent, offered long-haul customers, and particularty national airlines, the
chance to alter their aircraft for changing needs. The addition of the main cabin cargo door and the fioor cargo handing
SYSLEm PUL Cargo/Dassenger COMErsions within easy reach.

-
747 Special Performance
Gross Weight—703,000 pounds
Almose 47 fr shorter than her 23 1-ft., 10%s-in. siblings, but with identical wingspan and fuel load, the lighter 5P was
developed to carmy passengers and cargo over long-faul routes. Soon after the first 5P was delivered, a South African
Adrways SP established a 10,290-mile nonstop record from Paine Field, Washington, to Cape Town, South Africa,

FLYING TIGERS

ﬂ
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747 _.._._m.#__..nn..
Gross Welght—836,000 pounds

Dedicated cargo operataors Hke Flying Tigers and United Parcel Service have relied on the freighter version of the jumbo jet

since the aircraft's first revenue mile Apal 19, 1972, Chief advantage of the 747F, ke its cormertible cousin, is the
significant ease in cargo handfing.

PM ILLUSTRATIONS BY HOHN BATCHELOR
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Inverted Back

1. Follow instructions on the other side
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Inverted Foldout slip-sheet

1. Open the foldout page
2. Insart this sheet with

1. Front side touching the free page

2. Arrow pointing to the fold _ P
3. Slice the foldad edge qui#._:_-_‘—-—_‘ s

4. Close the page and slip-sheet Shmmgee o~ r—— e =
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747-100

Gross Weight—7 38,000 pounds
i Charactenized at the time by its upper flight deck and passenger lounge, the 747-100 entered service January 22, 1970,
with Pan American Ainways on its Mew York-London route. One of the orginal 100s, with its 3-port top deck window
configuration. now serves as NASA's primary Shuttle transporter, Buikheads, skin reinforcement and special horizontal
stabilizer tip fins have been retrofitted for the 74 7-100°s new role.

e il

%_..._\_i..n _..un
747-200B Combi

Gross Welght—836,000 pourncds
Customer demand for greater versatility sparked the design changes that resulted in the 74 7-2008 Combi. The installatian
of ahuge cargo door on the port side of the maincabin meant the aircraft could be easity changed from passenger maode o
freight hauler. A cargo handling system with fioor rofters was designed to accept the 747's enclosed cargo paflets.
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Inverted Foldout slip-sheet

. Open the foldout page

. Insart this sheet with
1. Front side touching the iree page
2. Arrow pointing to the fold

. Slice the folded edge

., Close the page and slip-shest
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said in the quiet cockpit since the
takeoff roll began. “V1," he says, as
the speed hits 165, and then “rotate”
shortly after as the plane passes 165
knots. The captain brings the conlrol
column smoothly back until the atti-
tude indicator on the CRT display
shows a 14" angle and the nosewheel
rises 50 L. ofl the pavement. A few
seconds later, liftoff oceurs and
NG633US begins to fly.

As the altimeter winds past 1000
ft., the captain engages the autoflight
system and the airplane turns out
over the Atlantic, taking up—appro-
priately enough—a northwesterly
heading, From this point, antil it
lands at Narita Airport in Tokyao,
Northwest 17 will Iy entirely by com-
puter. If necessary, it will even tonch
down by itself and brake automatical-
Iy to u smooth stop while tracking the
runway centerfine. The new earbon
brakes in the T47-400 are 1500 pounds
lighter than the steel brakes in earlier
475, They're also supposed to offer
better stopping power and inereased
longevity,

Block to block

As NGESUS takes off, Pan Am Flight
101 touches down, The captain has set
itg automatic braking system at MED
UM andd the plane will need only @ por-
tion of the 11,000-fL, runway to stop,
With maximum braking, spoilers and
reverse Lhrust, NT35 could stop in as
little as 2200 ft.

As Pan Am 101 slows down, the
passengers on the lefi side look out to
see the newer airplane lifting off the
parallel runwiy. The only difference
they see is the distinetive winglets
and the Z80-in. streteh of the upper
deck, whichis also common to the 747-
S0 aivliner,

For all intents and purposes, aside
from its original 3-hole upper deck,
NT3 looks like a brand-new airplane
and it is really as good as new. In
March 1985 it emerged from its
18, 000-hour, 5-yvear D-check—done
at Pan Am's huge 4-plane facility at
JFRE—where every bit of paint was
removed, every nut, bolt and fastener
was minutely inspected, and all sys-
tems wetre checked and rechecked.
The D-check took two months of labor
to complete, Newer 747s require only
one month for this service,

But the newer airplanes cost a lot
more money. N7 cost $21 million to
buy in 1468, The price tag on NG33US
is more like $125 million.

Yet with more and more people fy-
ing all over the worlid, there's a lob of
work out there for 747 of all apes.
Durability and cockpit advancements
have made this 20-yvear-old design the
airplune of tomorrow, ™

TECHNICAL HIGHLIGHTS
Profile Of AGiant , 1

&3 FT BN

FAVFT 1025 INe—

Basic dimensions of the 747-400 g
haven't changed from her older y
siblings. But wingtip extensions v
and winglets—adding 16 fi. to T 3 =
wingspan—have increased range. =
ZIZFT 2IN ~
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External silhouettes and thrust Wing extensions and winglets contribute
variations characterize the 747-400's to the 400°'s range and performance by
three engine options. reducing tip vortex drag.

Stopping Power

EXISTING 747

CURRENT
J0-|M - WHEEL

STEEL BRAKE

ERETING TIRE

Steel brakes have . But new digital,
amrested the 747 antiskld carbon
since its iInception brakes save almest
in1969. ..
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Collectors pay up to $50,000 for treasures from the knifemaker’s
hammer and forge that combine new technology with ancient skills.

BY BUTCH WINTER; PM Photos by Jim Weyer

It took $50,000 in gold and labor to recreate King Tut's dagger [top). Carving the eagle handie [above| took
Rick Jenkins 100 hours, while two artists collaborated on the engraved ebony-handled hunter's knife.
The Hornet [opposite] is a fantasy shape In steel, amber, Cape buffalo and brass from Gl Hibben.
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THE ART OF THE KNIFE

ured, even mystical, objects. Skill with a hammer
and forge goes back thousands of years. Perhaps
the most famous examples of refinement in knifemaking
are the masterpieces found in the Tomb of King Tut.
Among the objects buried with the Egyptian Pharaoh
Tutankhamen 3400 years ago were two daggers. One has a
blade of iron and the other a blade of gold. The handles of
both are decorated with gold beads, turquoise, lapis lazuli
and other precious stones. [t may seem strange to us now,
but the dagger with the blade of ivon, which was extremely
rare in King Tut's time, was considered the most valuable,

K NIVES HAVE AIWAYS been regarded as treas-

Fantasies in heavy metal

Thousands of years have passed since the original cult of
the knife, but the old skills aren’t forgotten. In fact, we're
in the midst of a major revival today.

For example, the King Tut gold knife was recently re-
created by master knifemaker Buster Warenski, of Rich-
field, Utah, for collector Phil Lobred. The project took 32
ounces of pure gold and five years to complete. The blade
was reforged five times before the proper treatment was
found and the inlaying, which includes handmade gold
beads, was done while using a magnifying glass.

What's this one-of-a-kind dagger worth? Lobred esti-
mates that it eost 250,000 in materials and workmanship,
and he's already been offered $100,000,

Many of today's most complex and costly knives are
more like fine jewelry than weapons or tools. One guch
knife, made by Gil Hibben of Louisville, Kentucky, evokes
the image of an insect in flight.

Rambo Ill [right) has a heavy 18-in. toal-steel blade, while the Persian
Bowile has an ornate carbon-steel blade known as Damascus steel.

&a

The blade of the ivory-handled Spiral Dagger was painstakingly
ground Into its unique shape instead of being heated and twisted.

The 13-in. dagger, dubbed The Hornet, has a blade fora
stinger, an exotic guard with yellow sapphires for wings, a
striped handle for a body (Cape buffalo horn for black and
amber for vellow), and a silver butt cap mounted with ru-
bies for a head and eyes. Hibben estimates that the knife,
which took three months to make, is worth about $4000.

Modern masterpieces with an edge

Hibben is the designer and maker of an even more famous
knife, the Rambo II1. Hollywood star Sylvester Stallone,
an avid knife eollector, commissioned Hibben to make a
modern version of the classic Bowie knife for his recent
movie “Rambao [11." Stallone purchased six of the knives,
but an additional 12 prototypes were finished. Of these
prototypes, one was recently sold for $5000.

Another modern classic made by Ralph Turnbull of
Rockford, Illineis, is an example of a hunting knife made of
a solid 10-in. piece of stainless steel that features detailed
engraving on the handle, spine of the blade, and ricasso,
which is just ahead of the handle, The engraving was done
by Mel Wood, of Sierra Vista, Arizona, and the knife,
which has ebony in the handle, is valued at 32000,

Creative carving is another form of embellishment as
seen on Rick Jenkins' 10-in. eagle-handled knife. The han-
dle, which took Jenkins 100 hours to carve, is made of solid
ivory. The blade was ground and poelished by Gordon John-
son, of Houston, Texas, and features a guard made from
nickel silver. Market value is $500.

The Spiral Dagger, made by Ted Dowell, of Bend, Ore-
gon, is another ivory-handled knife, but the blade, which
was ground to make each surface slightly hollow, is where
the real artistry takes place. All fittings and finishes on the
15-in. Renaissance-inspired knife are immaculate and its
value is estimated at $2700.

The most difficult blade to work with is one of Damascus
steel, which is found on the Persian Bowie, made by Steve
Schwartzer, of Palatka, Florida. The 9%-in, blade was
made by heating a piece of high-carbon steel and a piece of
low-carbon steel until they reached welding temperature.
Then they were hammered together.

The billet, as the workpiece is called, is then folded and
twisted in various ways, and then heated and hammered
again. This is done until there are as many as 1000 layers
and a pattern emerges on the blade, in this case a delicate
design known as Southern Damascus, The handle of the
knife, which is worth about $2500, is made from stag horn
and the face of a wizard is carved into the butt end.

The cult of the knife is alive and well today among a
talented new generation of craftsmen who are attracting
growing numbers of collectors willing to pay big money for
modern masterpieces in metal. ™
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COMPARISON TEST

The newest and most powerful
cordless drills in a no-holes-
barred confrontation.

BY THOMAS KLENCK,

Associate Home And Shop Editor
PM Photos by Brian Kosoff

OT TOO LONG AGO, the odds were high that anyone
N with any mechanical inclination at all had at least one
“vordless” drill in the toolbox. /
Not only was the hand drill simple and effective, but the power
to drive it was, guite literally, always at hand. !
These days, however, it's the rare individual who hasn't replaced ’-
muscle with eleetric power. All you need is an outlet—the little terminal &
that links us with the miles of electrical umbilieal cord that wind back to |
the generating station. Just plug in and you're physically connected _I
actually part of the power grid.
Nooutlet nearby? Enter the ubiquitous extension cord. With this,
you ean easily carry your drill up a ladder to the roof—at which [
point the plug invariably falls out of the outlet. [ /
Well, there is a compromise between your go-anvwhere,  j £
hand-operated drill and your powerful plug-in unit—the f
battery-powered cordless drill. And, judging by the 70- mlui y
muodels now offered by major manufacturers,; the idea ,-—
is catching on. We've assembled eight of the best
full-featured cordless drills on the market today foran ,_I
intensive hands-on comparison test.

Basic Features

Most cordless drills are powered by - ™
rechargeable 1.2-volt nickel cad- \
y <

mium batteries (cells). The number
of cells determines the voltuge of
the drill, and higher voltage
usually means more power. |
Drills are commonly available /
in3.6,6, 72 9.6and 12 volts.
Dirills below 7.2 volts are g
light-duty units designed
for oecasional use, On these
less-expensive models, the bat-
teries are usually integral with the
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ANYWHERE DRILLS

MILWAUKEE 0394-1

tool—when the battery is dead, so is
your drill until the tool is recharged,
Heavier-duty models with independ-
ent battery ﬁaclm allow you to keep a
charged pack in the tool while a spare
is in the charger.

Cordless drills are available as sin-
gle speed or 2-speed models. The 2-

e\’i] models add a high gear for jobs

at benefit from higher rpm such as
buring small diameter holes. The
higher gear algo allows you to drive
screws laster.

In addition to fixed-speed control
through gearing, manufacturers also
offer an electronic variable-speed
control that's activated by varying

ressure on the trigger. This feature
18 invaluable for driving screws and
can come in handy when using small
drill bits.

Another popular option is an ad-
justable tlutuﬁ for disengaging the
motor at preset torques. It's handy in
preventing overdriven serews that
can result when using direct drive.
However, if you're only driving a few
serews, vou'll probably spend more
time finding the appropriate clutch
setting than it would take you to do
the job in direct drive.

A reversing switch for removing
stuck bits and backing out screws is
standard and most drills have an OFF
position on the reversing switch to de-
activate the unit, The drills also have
a provision for chuck key storage.

The tests

For our comparison test, we chose
tools with variable speed, clutch and a
voltage rating of at least 9.6 volts,

RYOEI BD-1025VR

141

SEARS 11132

Where possible, we selected tools
that had two speed ranges and 12
volts. With an average price of more
than $200, these tools are not cheap.
However, we have seen some of these
units discounted by up to 35 percent
by mail-order suppliers.

All of the drills will easily sink a V-
in.-dia. % 3-in, lagholt completely into
the edge ofa 2x4, Move uptodin. dia,
and you've overstepped the limits of
these tools. The extent to which they
drove the heavier lagholt was our
measure of torque (see Driving Power
chart, page 132).

We tested clutch perl.'urmance by
driving 3-in. No. 12 screws into a 2x4
at each clutch setting, Generally, in
tools with 2-gear ranges, the same
clutch setting would drive a screw
further in low gear than in high. On
some drills, this effectively provides
twice the number of clutch settings
than indicated on the dial. On other
units, however, the difference was
minimal and you can expect clutch
performance to remain fairly consis-
tent after changing gears (see Clutch
Performance chart, page 132).

Charger notes
Batteries tend to heat up during use.
And, they shouldn't be charged when

hot. The time it takes for the battery
to eool should be added to the manu-
facturer's stated charge time to get a
realisticidea of how long it takes to re-
cyele a battery. It may take you up to
1% hours to reevele a recently drained
battery pack with a 1-hour charger.
All fast chargers feature an auto-
matie cutoff to avoid overcharging.

BOSCH 921 V3R

SKIL 1? 35:04

i1

BLACK & DECKER 1987

After charging is complete, some
maodels go into a trickle-charge mode
to keep your battery topped up (see
Cordless Drill Specifications chart,
page 52),

Of the drills that we tested, Bosch
and Makita have very sensibly de-
signed a charger/battery system that
works with different types of tools
that they offer. Adding other cordless
tools can save money in the long run
because you only have to buy the
charging unit once.

Black & Decker 1987

While this single-speed-range tool ap-
pears easy to handle when first picked
up, it loses points when used continu-
ously. Most disconcerting is the ex-
cessive heat generated under the
metal front housing—it became liter-
ally too hot to hold.

The FORWARD/REVERSE/OFF
switch is designed to be directly un-
der the right thumb when holding the
tool normally. Although operation is
simple and convenient, having the
gharp switeh under your thumb for
extended periods of time can be an-
noying. Unfortunately for south-
paws, they'll find the switeh hidden
under the palm of their hand.

The elutch torque settings are too
high for the normal screw sizes that
yvou'd expect this drill to handle. On
the highest clutch setting, this tool
drove the head of a 3-in, No. 12 screw
right through a 2x4. The lowest cluteh
setting drove the screw over 1in, into
the wood.

Although this unit wasn't spectacu-
lar, Black & Decker has introduced a

MHHI'I'A MIDI\'
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new line of Univolt heavy-duty cord-
less drills. The Univolt system is in-
tended to powerawide rangeof B& D
tools. While we were only able to test
a preproduction model, it’s fair to say
that we were favorably impressed.

Bosch 921 VSR

This tool was undoubtedly the Cadil-
lac of our test group. All the controls
operate smoothly and are convenient-
ly placed. The well designed FoR-
WARD/REVERSE/OFF lever makes

driving and removing screws a breeze.
Although the Bosch unit didn't rank
highest in any one area of our per-
formance tests, it was generally near
the top and we consider it one of the
best tools for overall performance,
Cluteh operation is very consistent
when moving from high to low speed
and the torgue settings seem to be cal-
ibrated in a narrow range for light-
duty serew driving—the highest
torque setting drove our 3-in. No. 12
test serew about 1% in. into the wood.

Makita 6093DW
The Makita drill has the most unor-
thodox housing design. The body is
shaped so that it's most comfortable
when the second finger is on the trig-
ger. Unfortunately, it’s uncomfort-
able to hold the tool any other way. A
more general design would offer more
freedom in how the tool is handled.
The REVERSE switch is placed on
the back of the handle near the top.
While it's not as convenient as a trig-
ger-located switch, you'll never shift

ANATOMY OF A
CORDLESS DRILL

GEAR SELECTION
SAITCH

MOTOR

CLUTCH
MECHAMNISAM

FORARD
REVERSE/OFF
SWITCH

MICKEL
CADMILIM
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ANYWHERE DRILLS

Mast units with two speed ranges use a slid-
Ing switch to change gears [right). The Ma-
kita switch [left] must be rotated 180°.

i . |

Lever-type reversing switch positioned near
trigger Is common to Bosch, Milwaukee, Por-
ter-Cable, Ryobl, Sears and Skil,

it accidentally. This was the only
cordless drill in our group that did not
have an 0FF switch. The top-mounted
gear selection switeh must be turned
180° to change gears. The switch on
our unit was too small and stiff for
easy operation,

The clutch torque settings of our
test tool varied widely from high- to
low-gear range. While clutch torque
in low range seemed a bit heavy,
switching to high range gives you an-
other level of lighter torque settings.

This was the only tool in our group
that featured an electronie brake that
stops the drill as soon as the trigger is
released. The Makita also has over-
load protection to help prevent motor
burnout. This means that occasionally
pushing the tool to its limits can be
very frustrating—the tool repeatedly
stops and you have to wait for the
overload protection to reset,

The clutch s mounted behind the chuck on
the Porter-Cable, Black & Decker, Basch, Mil-
waukee and Sears tools that were tested.

e iy

Skil and Ryobi drills feature a dutch mounted
under housing and In front of trigger. Drill
must be turned over to adjust clutch.

The Black & Decker model 1987 has a sliding
FORWARD/REVERSE/OFF switch. It's posi-
tioned to be directly under the right thumb.

Milwaukee 0394-1

One gets the impression that the
(394-1 was designed and engineered
by people who will use it every day.
There's nothing fancy or innovative
about the design—the tool is simply
compact, light, comfortable and
downright sensible,

However, the folks at Milwaukee
have apparently decided to break
from the norm in their approach to us-
ing available battery power. In terms
of torque, our tests show this tool
ranking at the top. You don't get all
this power from 9.6 volts without a
sacrifice—our run-time tests show
this tool at the bottom of the field.

To make this tradeoff more accept-
able, the Milwaukee engineers de-
signed their charger to do its job in a
half-hour—half the time of the other
units. With two battery packs on the
o, there doesn't seem to be any ap-

The Makita reversing switch Is a toggle de-
sign with no OFF pasition. It's placed out of
the way at the back top of the handie.

preciable difference in tool availabil-
ity between this tool and most of the
other units,

The cluteh torque settings were
widely spaced and fairly uniform be-
tween the two gear ranges. The high-
eal setting drove a 3-in. No. 12 screw
flush and the lowest setting drove the
serew about Y2 in. into the wood.

Porter-Cable 9850
If you're looking for long run time and
high torque, then this is the cordless
drill for you. This is the best tool for
large holes and heavy serews.
Although this 12-volt tool has the
largest battery pack and is the heavi-
est in our selection, it's still comfort-
able to hold. The pack is held in place
with a heavy spring-steel elip that
also holds the chuck key. Removing
the pack and key is no problem, but
{Plenae turn o page 1.52)

CORDLESS DRILLSPECIFICATIONS*
BATTEAY | CHARGE SPEED CLUTCH TRICKLE-" | 12.WOLT" | WEIGHT

MANUFACTURER MODEL | PRICE | VOLTAGE | PRICE | TIME(Hrs.) | RANGES (rpm) | POSITIONS | CHARGE MODE | CHARGER | (Lbe.) | EXTRAS'

Black & Decker 1987 $230 8.6 $60 1 0-800 4 no yes 3.75 AD
Bosch g21vsH' | 5223 8.6 g49 1 0-400/0-200 5 yES yirs a.75

Makita BORIDW" |S248 | @86 548 1 0-400:0-1100 5 no yes 4 B D
Milwaukee 03541 |%248 | 6B | 86175 FS 0-350/0-1000 5 e yes a5
Porter-Cabie 9850 £210 12 S48 1 0-400 5 yes no 45 B.D
_lrnhi BO-1025VA | 5218 06 66 80 1 0-350:0-1100 4 no no 375 D

Sears 11132 £100 08 £28 A0 1 0-500 a yes no 3

Skil 2rasna® | s210 12 562 1 0-500:0-1650 1 yes no a AC

*All drills come with baftery pack and chﬂ&a‘ 1. Inchuded wilh drill - A- plastic case, B: metal case, C: exira batiery, D: screwdriver bit. 2. Chargor leatures

irickig-charge mode after fast oh -5 e available that plugs mto car ogared lighlor, 4. Availabie with metal case as 921 WSRAK. §. Avaslable without

battery and charger as 60930 6. Available wi

e

singhe battary pack as 2735:02.
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The tiller welghs just 26 pounds. And, for fur-
ther ease of transport, has a carrying grip lo-
cated on the handles just behind the motor.

To engage throttle, push in yellow SAFETY
SWITCH button and pull back on throttie han-
dle. Release handle and tiller stops.

Motor has three speeds with switch comven-
lently located below throttie handle. Adjust
speed based on soll conditions.

Tiller comes equipped with two steel tine as-
semblies. Tines are attached to a horlzontally
aligned driveshaft with simple lock pins.

| ft. recoil extension eord shown in the

| soil aerator and edger wheel.

NEW TOOL

ELECTRIC
GARDEN
TILLER

BY BRUCE KITZMEYER

HEN we first decided totry out

the new Mantis electric tiller,
we were skeptical about its perform-
ance. After alil. how well could a light-
weight electric tiller stand up to the
rigors associated with tilling? But af-
ter using it for several months, our
skepticism evaporated. This machine
never complained as we attacked soil
filled with rocks, elay and gravel. It
also excelled at digging deep holes for
new tree plantings. By pulling back
on the machine, and by rocking it from
side to side, our progress was steady
and almost l‘.fff[]!"l.llt'ﬁ:i.

When thiz performance is com-
bined with the quiet running of its 10-
amp electric motor, it overcomes all
the limitations associated with exten-
sion cords. 1f most of your work is far
from a power source, this machine is
not for yvou. We did, however, test it
using over 200 ft. of extension cord
and the machine revealed no loss of
performance. Made by Mantis Manu-
facturing, 1458 County Line Road,
Huntington Valley, PA 18006, it costs
3359 plus shipping, including the 30-

photo at left. Various attachments are
alsoavailable, including a dethatcher,
™

To remove a tine for maintenance or replace-
ment. simply pull out the lock pln, then lift off
the tine assemibly from the driveshaft.
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PMPLANS
SPACE STATION

Our stone-sheathed utility shed fills the bill for both
town and country gardeners who need more room.

HAT HOMEOWNER hasn't at
one time wished for a dedieated
tool storage =hed—a place away from
the house and garage where garden-

ing tools and supplies could be neatly

BY WILLIAM AND DIANE WINANS

Calor photas: Deugn Protograpt
Technical art: Eugere Tharmg

stored. And, when the weather keeps
vour spade and pitehfork idle, you'd
]h‘l'n' NVOurown |”‘i vate retieat ﬂ iy F:-lt-
ting and indoor transplanting chores.
We've designed our stone utility
shed Lo help make these dreams g re-
alitv, And, becauze it's based on
designs of traditional stone estate
buildings of the late 18(0s, it's sure to
add elegunce to vour garden seape,
The building 1= 8 L. wide and 12 1.
lomg, Ani, although it looks like solid
stone through and through, we've
simplified the job by uzing Tennessee
limestone manulactured veneer
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Simple construction
and modern veneer
stone make our
utility shed as easy to
bulid as it Is to look
at. Dutch door
provides ample
access and large
casement window
makes interior
spacious. Hip roof
encloses handy
storage loft and

all trim s

enduring cedar.

e

g -

Source List
B Summit 11 roof shingles: Gemrgia Pacific
I'||r||.. 183 Poachires SE . N.E., Box 1{6ddin,
Atlanta, GA JOF4H
B Cierra casement window: Loaisiana Pacifie
Corp., Building Producis Liv., 324 Woostor
Hel. . Barberton, C0H 442108
B Walerwood aheathing: Louisiung Pacifie
Corp., 1TEEW. 6th Ave,, Partlandd, (F 87204
B Tennessee limestone munulfactored ve-
neer stane: Uoronalo Produets, Do, 1525 Ath
Avi, N, Nashville, TN 7205
B Woudflield woosdgrained Peg-Haoond panel-
ing and hardware: Masonite Corg, 1 South
Waeker Dr., Chicags, TL G0N
B Larden tools: Troe Temper Hanbware [Hy
Frox A0, 465 Hailroad Ave., Shiremanstown,
A 1Tl
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stone. This is applied over ordinary
2x4 stud walls that have been
sheathed with %-in.-thick oriented-
strand waferboard and covered with
wire lath.

Although costs ean vary, you
should be able to buy the same materi-
als that we used for about 2000,

The large Dutch door openly wel-
comes your tiller, lawnmower or
snowblower and when the weather is
fine, you can open the top half for ex-
tra sunlight and fresh air,

On the inside, we've covered the
walls with Yi-in.-thick woodgrained

Peg-Board so everything can be hung

Jjust where you want it. And, a small
loft can be installed to increase stor-
age capacity. Topping off the project
is a charming hip roof that eliminates
the need for the gable end construe-
tion found on standard roofs,

Our plan sheets elearly illustrate all
the construction details and the plans

came with a complete step-by-step in-
™

struction booklet.

How To Order Plans
Flans for PMs small stone outbuililing
consistof four 17 = 82-in, drawing sheets,
it dhetailead Sopage instruetbon mantisl, anid
a complete materials list. A single set of
plans costs $18.500 1T vour need another
geel of plans to file fora bolbling permit or
to gave bo o cont ractor, ench addition) set
will eost S16 when pruvehnsed with the
first set. Seml your cheek or money order
| to Stone Outbuililing, Porviian ME
Crantis, Box 1004, Radio City Station,
| New York, NY 10101,

TOOL TEST

Grit-Edge Blades: Tackling The Tough Cuts

HEN it comes to cutting

extraordinarily tough
materials, such as hardened
steel, cast iron, ceramic tile,
glass and fiber-reinforced ce-
ment, ordinary blades just
can't cut it. For these demand-
ing situations, try a super-
tough Grit-Edge blade.

A Grit-Edge blade's cutting
edge is made of thousands of
tiny tungsten carbide chips
that are bonded permanently

IO

A

HAC KA, ramic tile—no easy chore!
L As you may have guessed,
W such superior performances
y do cost extra. A 12-in. Grit-

RN A about 35. A 10-in. rod saw goes

—~— for around $3.80. Sabre saw

blades cost $3.40 each. A 1%

SABRE SR in.~dia. hole saw costs about
L AL $27. The mating arbor and

gaw blade and hole saw both
made guick, clean cuts in ce-

Edge hacksaw blade costs

high-speerl steel bit costs $19.

to tough alloy steel. We tested
a Grit-Edge hacksaw blade,
rod zaw, sabre saw

Tough-cutting Grit-Edge blades come in a variety of sizes and
styles. Cutting edge is made of durable tungsten carbide chips.

blade and hole
saw, and the re-
sults were re-
markahle.

The rod saw is
an alloy steel rod
that's surrounded
completely by car-
bide prits. It's
great for making
curved cuts in ce-

ramie tile, glass,
sheet steel and
slate, The sabre

shaped cuts in tile, glass, marble and hard-
ened steel, as shown. Fits standard haclksaw.

Closeup of a hacksaw blade shows thou- | Cutting glass, in this case a wine jug, would H_"_i“iﬂ'i’“"'-- CT
sands of tungsten carbide chips, Since there | be impossible with a conventional blade. (Witils,
are no teeth, blade cuts in both directions.

Grit-Edge blade cuts without slipping.

Grit-Edge sabre saw blades cut ceramic tile
eazily for perfect-fit installations. Blades cut
most masonry and abrasive materials.

To cut ceramie tile, you'll need
a carbide-tipped bit for the ar-

. That costs an-
other 38,

Despite the pre-
mium paid, Grit-
Edge blades out-
perform any blade
s that ['ve ever test-
ed for making
tough euts, For
details contact
Remgrit Corp.,

e 1 939 Barnum Ave.,

i
I

—Ro Capotosto

To cut round holes in tile, slate, brick, clay
pipe and steel, try a Grit-Edge hole saw.
Avallable In sizes from ¥ in. to 4% in. dia.

i
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BY THOMAS KLENCE,
Associate Home

And Shop Editor

PM llustrations

by George Retseck

F YOU HEAT
I your home with oil,

gas, wood o1 coal,
perhaps you've notieed
that at the end of each
winter all the fuel
you've bought is gone.
And, of course, 2o is
the heat. Aslong as
you've access Lo an ade-
quate and economical
fuel supply, the system
works. However, re-
cent vears have shown
us that fuel supplies are not inex-
haustible. And asthey become scarce,
the price goes up.

There is an alternative way to heat
your home that, except for the energy
it requires to power motors, uses
none of these traditional fuels, That
alternative is the heat pump.,

You may have heard that heat
pumps take the heat from the cold
outside air and use it to warm the in-
side of vour home. You shoulidn't feel
alone if you find this concept difficult
to grasp. After all, it's cold outside
—and if there was any heat there, you
wouldn't need to keep stoking the fire
or turning up the thermostat, Well,

COOLING CYCLE

Basic air-to-air heat pump moves heat from outside air to
Inside air during winter. In summer, refrigerant flow is
reversed at 4-way valve to remove indoor heat. Fan and
blower mowve air across colls and accumulator stores
refrigerant. System shown Is called a split system because
each coll is mounted In a separate housing.

HOME AND SHOP

the simple fact is that there is heat in
the outside air—even in the depths of
winter. If you go outside on a winter
day vou may feel cold, but this reflects
the level of heat at which you're com-
fortable. Hot and eold are sensations,
but heat is a measure of energy.

Simply put, a heat pumpis a link be-
tween two distinet areas of heat ener-
gy. Its function is to take some of the
energy from one area—thus lowering
this area'’s heat level, and then to de-
liverit to the other area.

You may not realize it, but you
already have a heat pump in your
kitchen—your refrigerator. Heat is
moved from the air inside the refrig-

in summer, indoor heat moves ta refrigerant that has evaporated  inwinter, 4-way valve reverses flow. Outdoor coll becomes evapara-
and cooled down. The refrigerant is then pumped through compres-  tor to gain heat and indoor coil becomes condenser to releass heat,
sor and condenser coll where Increased heat moves to outdoor air.

Expansion valve reduces pressure to facilitate evaporation.

erator to the air in the kitchen. Air
conditioners take heat from the inside
of your home and deliver it outside.
Reverse the process, and you're mov-
ing heat inside, while cooling the out-
side air. This reversibility means that
heat pumps intended for heating your
home are usually designed to cool it as
well. A heat pump can offer year-
round temperature control by simply
moving the heat as required.

Heat always moves from a warm to
a cold medium. In a heat pump, a me-
dium called the refrigerant is brought
to a temperature well below that of
the outside air. Heat energy in the air
then moves to the refrigerant,

] INDNOCHS
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Toachieve its low temperature, the
refrigerant is allowed to evaporate,
which lowers its heat energy. If
you've ever applied rubbing aleohol to
your skin, you've seen the effect. As
the aleohol evaporates, the heat of
your body moves to the vapor and
your gkin feels cooler. Part of a heat
pump is the evaporator coil where the
refrigerant, after passing through an
expansion valve that reduces pres-
sure, evaporates (boils) and picks ap
heat, In the heating mode, the evapo-
rator is outside the house,

Most heat pumps use a refrigerant
that vaporizes at a very low tempera-
ture, Freon 22, for example, boils at
-21.7°F. But, to get the refrigerant to
evaporate, it must first be hquefied.
This is accomplished by utilizing a
simple principle, namely, the point at
which a refrigerant evaporates or
condenses varies with the pressure
applied toit. This phenomenon can be
seen in the operation of an ordinary
pressure cooker. By maintaining hig
pressure inside a vessel, water will no
longer boil at 212° F, but will remain
liquid at a higher temperature,

In the same way, by pressurizing
the refrigerant, its normally low
evaporation point can be raised so
that it liquefies or condenses at a high-
er temperature than normal.

The pressure is achieved by a com-

HOME AND SHOP

pressor and the condensation takes
place in a condensing coil, After the
evaporating refrigerant has gained
heat from the air outside vour home,
the compression and condensation in-
crease its heat level to a temperature
higher than the air inside of your
home. The heat then moves to the
cooler air and your house is warmed,
After giving off the heat, the refriger-
ant moves to the expansion valve and
evaporator coil for another eyele.

To run as an air conditioner, the in-
side air is treated as the heat source
rather than the outside air. The in-
door coil becomes the evaporator and
the outdoor coil acts as the condenser.
This is accomplished by a 4-way valve
that reverses the flow of refrigerant.

Most domestic systems are air-to-
air systems—heat moves from one air
medium to another. In the heating
mode, the outside air is the souree of
the heat. This means that the lower
the outdoor temperature, the less
heat your unit has to work with, In
northern areas, it's not unusual Lo
pair a heat pump with a traditional
heat source that helps out.

Heat pumps don't necessarily need
to useair for a heat source. The evapo-
rator coil can be installed under-
ground below the frostline, orin a
well, lake or river. These alternatives
provide a more stable souree of heat.

The efficiency of a heat pump is
measured by the amount of heat
(BTUs) it provides your home, divid-
ed by the amount of electrical energy
(in BTUs) needed to operate the sys-
tem. The resultant figure is called the
coefficient of performance or COP.
Electrical resistance heating, for ex-
ample, has a COP of 1, By compari-
son, 4 heat pump with a COP of 3
would use one-third the electricity to
produee the same heat,

However, the COP rating corre-
sponds to a specific heat source tem-
perature. Assume that the air inside
your home must be brought to 70° F,
Heat pumps typically have two COP
ratings: one that indicates efficiency
when the air outside 15 17° F and the
other when the air is 47° F. The lower
the temperature, the lower the COP
and the more that you'll pay for heat.

Incontrast, the efficiency of gas, vil
or electric resistance heat production
is not affected by the outdoor tem-
perature. The cost per BTU is con-
stant. The amount of energy that you
use from these sources is more related
to how well-insulated your home is.

While heat pumps have been used
effectively in most areas of the coun-
try, their unique gualities make them
i[;u‘;ri_icuiarly relevant to locales where

th heating and air conditioning are

of equal importance. ™

VIDEO PREVIEW

St., Box 355, Newtown, CT 06470,

—Steven Willson

NEW FURNITURE
REFINISHING TAPE

OR THOSE OF YOU who weuld like to try vour

haniel at some furniture refinishing, [ can't think of
a better introduction than Bob Flexner's Refinishing
Furniture videotape, It runs about 60 minutes and is
loaded with authoritative tips, techniques and prod-
uels that should yield professional results, even for
the beginner. His approach is very fast-paced and
covers a lot of ground, Along the way, he combines a
genuine senzitivity for old furniture with a healthy
dose of good common sense, IF he has a biasg, it's
one that I share, namely it's better to repair
| preserve—an old finigh than to replace it with a
new one that will have much less character, The
tape includes g 16-page companion booklet that
covers safety issues, suppliers and other refer-
ence material, It costs £32.45 postpaid and is
available in both VHS and Beta formats. Or-
der from the Taunton Press, 63 South Main

and
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TEXT AND PHOTOS
BY MERLE HENKENIUS

Ground fault circuit interrupters
protect you and your family from
electrical injury in high moisture
areas like bathrooms and kitchens.

They are aiso used In receptacle
circuits on the outside of your house.

Tao install GFCI receptacle, shut off power,
pull out existing receptacie, and check for
current between black terminal and ground.

GFCl breakers are dentified by a test button
and a dedicated neutral conductor, which on
this model Is the colled white wire.

Using proper wire nuts, attach incoming
black and white wires to GFCI line-side lead,
and outgoing wires to load-side leads.

GFCl adapters are also available. To install,
remove covering plate, plug Into existing re-
ceptacie and secure with the center screw.,

E HAVE all heard of electrocu-
tiong resulting from a radio or
hair dryer falling into a bathtub. But
fewer of us may be aware of the threat
posed in the kitchen or outside the
house when working with elec-
:1 tric appliances or tools. The
truth of the matter is simple;
Water and electricity are a bad
combination. It is, however,
reassuring to know that such
tragedies are completely un-
necessary today, Inexpensive
and easy-to-install ground
fault cireuit interrupters,
called GFCls, are designed to
keep you from harm’s way.

A GFCI senses the slightest
imbalance between the hot
and neutral sides of a circuit. If
we, and the water around us,
were to divert current from a
< pirenit, the GFCI would sense
this irregularity and interrupt the
flow of electricity within '/, of a sec-
ond. The National Electrical Code
now requires ground fault protection
in all bath outlets, in all kitchen out-
lets—within 6 ft. of a sink—and in all
outdoor receptacles.

How can you tell if you have GFCI
protection? It's usnally pretty easy. A
GFCI receptacle—like the one
shown—will have a TEST and a RESET
button on its face, If you find no test
buttons, check your main service pan-
el. Your home may have ground fault
protected circuit breakers, These,
too, will have test buttons, in addition
to dedicated neutral conductors,

If your home is without GFCI pro-
tection, you'll have three choices, Buy
a surface-mounted adapter, for
around $20, that simply plugs into an
outlet, giving you protection at that
outlet only. Secondly, replace a stand-
ard receptacle wjth a GFCI recepta-
cle, about $13, and have protection at
that outlet and at all outlets following
it on the circuit. Finally, you install a
ground fault breaker in your service
panel at a cost of around $40.

For most of us, a GFCI receptacle
is the most appealing option. As most
homes have separate bath and kitehen
cireuits, you'd need at least two $40
breakers. By placing a GFCI recepta-
cle early in a circuit, you'll protect
several outlets for only $10 a cireuit.
This receptacle hookup is shown at
left. Keep in mind that the line-side
leads of the GFCI should be attached
to the wires that come from the ser-
vice panel and the load-side leads are
attached to the wires thatl feed the
other receptacles in the civenit. PM
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The 1989 Dodge Raider. It's everything you'd ever g == &
expect from a rugged import sport utility. It's L‘ e
also a lot more than youd ever imagine. An -

available new fuel-injected V-6. On-demand

4AWD. Inside, a wide range of I
amenities like wall-to-wall car- '
peting and bucket seats turn
B this tough 4x4 into a smooth, com-

fortable pleasure craft. So when it comes to standards, our Raider leaves every
other Japanese 4x4 in the sticks* And that's tough luck for the competition. The
Dodge Raider. Because when you're really tough, you know it.

*Based on ‘B8 competitive data (B9 competitive data incomplete at time of printing

BUCKLE UP FOR SAFETY




How To Maintain

GARDEN TOOLS

[ S SEemm Es T
THE BETTER HOME

BY ROSARIO CAPOTOSTO, Contributing Editor; PM lllustrations by George Retseck

SFEBRUARY melts into

March and old man winter's

chilly grip begins to loosen
and slide away, our thoughts turn to
gpringtime, warmer weather and out-
door activities, To millions of home-
owners, spring also means gardening,
landseaping and lawn care.

To some, thezse chores are consid-
ered a hobby and cause for excitement
and anticipation. To others, they are
simply just that, chores. However

ou look at it, it makes sense to keep
awn and garden hand tools in tiptop
shape. Simple routine maintenance
will pay off in safe, effective and long-
lasting tools. If this isn't incentive
| enough, check n::ut the mst uf new gar-
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den tools during your next trip to the
hardware store, You may be sur-
prised just how much a good shovel or
garden rake costs these days.

Here, we show how to maintain and
repair 12 different lawn and garden
hand tools. Also, how to repair or, if
necessary, replace a8 wooden handle.
Plus, for those who own a reel-type
push lawnmower, we show an easy
way to sharpen the blades.

Of flles and stones

For most sharpening jobs, a fine or
medium-fine single-cut file will suf-
fice. A coarser double-cut file can be
used when heavy stock removal is re-
qmr&d If an edge is bd.lﬂ‘u- mcked or

damaged, use a bench grinder to re-
ghape the edge. Then, sharpen the
cutting edge with a file or stone. Re-
gardless of the sharpening method
you use, be sure to maintain the tool's
original, factory-ground bevel angle,
The proper filing technique is a 2-
hand job, as shown in the illustra-
tions. Apply pressure on the forward
stroke only. Lift the file on the return

| stroke. Use afile card or wire brush to

clean the file.

Sharpening stones come in various
shapes and sizes in fine, medium and
coarse grits. Stones may be used in-
stead of a file or in conjunction with
one. Always use lubricating oil on a

stone to float away metal particles.

1ol




1 Extend the useful life of tools by remaov-
ing rust immediately. Use a wire brush or
| steel wool to expose clean, bare metal.

Sharpeni es

[:1] H:E—GA ::-E'a cutting bevel is on
the putside surface of the blade. Se-
cure the hoe in a vise and, using a sin-
gle-cut file, such as a mill bastard file,
sharpen the edge. Be certain to main-
tain the original bevel angle. Also, ad-
vance the file forward and laterally si-
multaneously so that each stroke files
across the entire edge.

B Shovel—Before sharpening a shov-
el, infipem. the blade for rust. Remove
rust down to bare metal using steel
wool or a wire brush (Fig, 1). Todeter
further rusting, apply a thin protec-
tive coat of oil to the blade with a soft
cloth (Fig. 2).

Since a shovel blade often has a
damaged digging edge (due to sur-
prise encounters with buried rocks),
it may be necessary to start filing with
a coarse double-cut file (Fig. 3). Con-
tinue filing until all nicks and dam-
aged spots are removed. Then, select
a medium-fine, single-cut file to
sharpen the digging edge.

B Grass/weed cutter—The easiest
way to sharpen the corrugated blade
of a grass/weed cutter, also known as

2 Wash off caked-on dirt and mud. Then,
use a soft, clean cloth to apply a light coat
of oll to protect the metal blade from rust.

a grass whip, is to remove the blade
from the handle and screw it toa wood
block. Fasten the blade so that one
edge overhangs the block slightly.
Then, clamp the block in a vise.
Sharpen the edge with a stone or sin-
gle-cut file. Advance stone or file on
the upstroke, as shown in Fig. 4.

B Pruning shear—The small, curved
jaw of a pruning shear is best sharp-

8 Clamp shavel to a bench, for sharpen-
Ing. Start with double-cut file to reestablish

bevel. Sharpen edge with a single-cut file.

ened with a small stone (Fig. 5).
Stroke the beveled edge in continuous
sweeps. [fa wire edge (burr) forms on
the back of the jaw, hold a stone flat
against the jaw and rub lightly.

B Hedge clippers—Sharpen hedge
clippers with a fine, single-cut file.
The secret is to file in straight strokes
across the cutting edge while holding
the file perpendicular to the blade

7 Disassemble lawn edger and remove
burrs from clrcular blade with a flat stone.
Sharpen the teeth with a fine file or stone.

8 Use coarse stone to reshape cutting bev-
€l on a hatchet. Then, hone edge with a
fine stone. Rest hatchet on a wood block.

b

11 Repair spli
sive. Wedge open split with a nail. Mix 2-
part glue and spread It in split with a stick.

Be careful not to squeeze out too much
glue. Leave the tape untll the glue is cured.

18 Smooth rough spots on wooden han-
dies to reduce the chance of getting splin-
ters. Work sandpaper strip back and forth.

oz
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4 Sharpen weed cutter's blade with sin- |
gle-cut file. Screw blade to wood block |

with edge overhanging. File on upstroke.

(Fig. 6). Don't slide the file laterally.
This straight-stroking technique
forms tiny serrations on the cutting
edge that help prevent twigs and

branches from sliding out from be-
tween the blades as the handles close.
B Lawn edger—To sharpen a lawn
edger, first disassemble the tool's
head. A typical edger has two blades:
one rotating circular blade with deep

5§ Use a small, flat stone to sharpen prun-
ing shears. Hold stone at original beve
angle and make several sweeping strokes.

teeth, and a stationary diamond-
shaped blade. The teeth of the circu-
lar hlade often have burrs due to
contact with a sidewalk or curb. Hold
a sharpening stone flat against the
blade and rub lightly to remove the
burrs (Fig. 7). Sharpen the bevels on
each tooth with a emall, narrow stone
or fine file. Sharpen the stationary
blade in the same manner.

L phein e
~

9 Croszcut teeth of a timber bow
saw are set. They're bent alternately to left
and right. Use a saw set to reset the teeth.

10 Clamp blade close to teeth to
chattering. Using a triangular file, sharpen
crosscut teeth to match the original bevel.

& Sharpen hedge clippers with a fine, sin-
gle-cut file. Secure clippers invise and make

straight, In-line strokes across the blade.

B Hatchet—Sharpen a hatchet first
with a coarse stone to redefine the
cutting bevel. Then, hone the edge
with a fine-grit stone. Hold the hatch-
et against a wood block during sharp-
ening to stabilize it (Fig. 8). If the
head is loose, drive asteel wedge (sold
at hardware stores) into the end of the
handle, as shown in Fig. 20. I
B Bow saw—Cutting green wood
causes the teeth of a bow saw to lose |
their set which, in turn, reduces the
saw's effectiveness. Using a saw set,
reset the erosscut teeth (Fig. 9). Note
that the raker teeth—the double-
pointed teeth—are not set. To sharp-
en the teeth, clamp the saw blade in a
vise and use a triangular file to sharp-
en bevels on each crosscut tooth (Fig.
10). The raker teeth aren't beveled.
File them straight across. |

Handle repair

It’s very important that all tool han-
dles fit securely. Never use atool with |
a loose, split or eracked handle. Note
that some minor splits can be re-
paired, as shown, while in other
cases, the handle must be replaced.

14 Using a cloth, rub bolled linseed oll
Into the handle to make the wood weather
resistant. Repeat this treatment annually.

15 Broken handles are beyond repair and
must be replaced. Use a balipeen hammer
to separate fork tang from handle sleeve.

1& Using a ballpeen hammer, drive the
fork onto a new handle. Be sure to hold the
handle off the floor while hammering.

POPULAR MECHANICS ® MARCH 1989
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Exception: Always replace a dam-
aged handle of a striking tool suchasa
hatchet or sledge hammer.

Repair a split handle with epoxy ad-
hegive. Wedge DEETI the split with a
nail and spread the glue with a stick
{Fig. 11). Pull out the nail and tape the
spht closed (Fig. 12). After the glue
dries, sand the entire handle smooth
to prevent splinters (Fig. 13). Finally,
rub the handle with boiled linseed oil
to protect the wood (Fig. 14).

Sharpening a reel mower
Reel-type lawn mowers have spiral-
shaped blades that make sharpening
them quite tricky. However, an easy
way to touch up the cutting edges is
with automotive grinding compound,
also called lapping and grinding com-
pound. It consists of abrasive grit sus-
pended in heavy grease.

First, slide a flat sharpening stone
back and forth along the mower's bed
knife to dress the edge (Fig. 22).
Next, adjust the bed knife so that it
barely touches the blades as the reelis
rotated by hand. Then, apply a bead

e
THE BETTER HOME

of compound along the edge of the bed
knife (Fig. 23). Finally, slowly rotate
the reel backward about four com-
plete revolutions (Fig. 24). Wipe off
the eompound with paint thinner and
test the mower. If necessary, read-
just the bed knife for clean cuts. P

17 Toreplace a spade’s handle, remove
the rlvet holding the handie. Then, use a
steel rod and hammer to drive out handle.

19 Secure the loose head of a cultivator
by filling socket with epoxy adhesive. Five-
minute epoxy Is Ideal for quick repairs.

et ]
* r = B f
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18 Force new handle Into socket and
strike against wood block to seat it fully. If
neceszary, trim handle slightly.

Z0 To ensure a tight-fitting hatchet, drive
a steel wedge Into the top end of the han-
dle. Position wedge at 90" to hatchet head.

ZT Turn a reel-type mower upside down
for sharpening. First. siide a flat sharpening
stone back and forth across the bed knife.

28 Adjust bed knife so each blade barely
touches It. Then, apply a bead of automo-
tive grinding compound to bed knife.

21 Some garden sprayers have a leather
washer attached to plunger end. Apply oll
towasher to keep leather from drying out.

: i N -
24 Slowly rotate reel backward so each
blade makes light contact with bed knife.
Make four complete revolutions.

104
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How To Repair A

GARDEN HOSE

BY ROSARIO CAPOTOSTO, Contributing Editor; PM lllustrations by George Retseck

P &

1 When repairing a hose, use a sharp utili-
ty knife to cut out damaged section. Be sure
to trim the end as square as possible.

& After attaching mating hose téction,
screw plastic clamps to either side of repair.
This fitting can be removed and reused.

AS YOUR garden hose
Haprung a leak? Are the hose
fittings damaged or corrod-
ed? If so, you don't need a new hose,
simply repair the one you have.
Repairs are simple and inexpensive
and, hose replacement s and re-
ﬁajr kits are sold at hardware stores,
ome centers and garden supply
shops. However, before we get into
the actual repair steps, let’s discuss
briefly how to avoid damaging a hose
in the first place. Don't fold over and
pinch the hose to cut off the water, or
store it with sharp kinks in it. Be care-
ful not to drive over a hose or strike it
with garden tools, especially in cold
weather. Don't yank on a hose when
it's connected to the sill cock (exterior
faucet). You can damage the hose and
the threaded fittings. Also, never al-
low water to freeze in the hose,
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& Secure clinch-type fitting with pliers.
Squeeze metal fingers around hose. Attach
mating hose to the remaining fitting end.

B Force ribbed sleeve into hose until coliar
butts against hose end. If fit s too tight, lu-
bricate sleeve by rubbing it with soap.

(i

§ Clinch-type fittings can replace dam-
aged threaded fittings at hose ends. Here,
a brass female fitting is Inserted into end.

Repairing a damaged hose
First, use a utility knife to cut the
hose and remove damaged sections.
Try to cut the hose ends as square and
straight as possible (Fig. 1). There
are two common hose repair kits sold.
Oneis a metal clinch-type, as shownin
Fig. 2, The other is a plastic screw-to-
gether clamp (Figs. 3 & 4).

Toinstall the 1-piece clinch-type fit-
ting, force the ribbed end of the metal
fitting into the hose. If the fit is tight,
soak the hose end in hot water. Once
the fitting end is pushed into the hose,
use pliers to squeeze down the indi-
vidual metal fingers that surround the
hose. Repeat this procedure to attach
the mating length of hose to the re-
maining end of the fitting.

To install a serew-together clamp,
first push the ribbed sleeve into the
hose end (Fig. 3). If necessary, rub

& Here's another fitting that can replace
threaded flttings. Slip on hose clamp, Insert
fitting and tighten clamp with screwdriver,

soap on the fitting to act as a lubri-
cant. Next, push the mating hose
length onto the other end. Then, place
clamps on each side of the splice and
tighten the screws (Fig. 4).

Replacing a fittl

The threaded brass ﬁt?i%g's attheend
of a hose must be replaced when dam-
aged. When purchasing a replace-
ment part, be sure to get the right
fitting—either male or female,

Metal elinch-type fittings are avail-
able for hose ends, too (Fig. 5). Force
the fitting into the hose end and use
pliers to bend down the metal fingers.

Push-in fittings and small hose
clamps can also replace threaded fit-
tings. Slip the hose clamp over the
hose and force the replacement fitting
into the hose end (Fig. 6). Usinga
serewdriver, tighten clamp. ™
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How To Sharpen A
LAWNMOWEII BLADE

BY ROSARIO CAPOTOSTO, Contributing Editor; PM lllustrations by George Retseck

sharpening at the workbench. [ pre-

or April signifies the start of the | fer removing the blade. This allows

lH MUCH of the country, March
lawnmowing season, And each

maintenance check of your mower.
This annual checkup should include
draining the oil and gas tank and re-
filling with new lubricant and fuel,
cleaning the sparkplu
mi::w.TinEI parts, and sharpening the
blade. Here, we discuss how to sharp-
en a rotary mower blade. To sharpen
areel-type mower, see page 104,

Sharpening options

, lubricating all |

| greater control and accuracy.
season should begin with a routine |

Before you touch the blade, discon-
nect the sparkplug wire and tie it away
from the sparkplug (Fig. 1). This
will eliminate any chanee of the mower
starting accidentally. Next, tip the
mower on its side (do this before refill-
ing the erankease and fuel tank) and
serape away caked-on grass from the

| underside of the mowing deck (Fig. 2).

To hone the blade's cutting edges
without removing it, use a drill-

| mounted sharpening stone, as shown

There are a few ways tosharpena | in Fig. 3. (Sold in hardware stores.)
mower blade. You can either use a file
or a special sharpening stone that
mounts in an electric drill. The blade
can be sharpened while it's on the |
mower, or it can be removed for |

| Start the drill and slowly
, across the edge. Make t

¢ the stone
e same num-
ber of passes over each edge, other-
wise, the blade will be out of balance.

This drill accessory is fine for hon-

ing a dull blade. However, if a blade is
badly nicked or chipped, remove it,
reshape the cutting bevels on a bench
grinder, and then sﬁmrpen the edges.

Using a single-cut bastard file,
stroke across the entire cutting edge
(Fig. 4). Hold the file at an angle to
match the original bevel. Count the
strokes made until the edge is sharp.
Then, make the same number of
strokes on the blade's other edge to
ensure that the same amount of metal
is removed from both sides.

[t's very important that a blade is
balanced. An out-of-balance blade
will vibrate and eventually wear out
the bearings or bend the crankshaft.
A simple way to test a blade's balance
is with a pocket knife, as shown in Fig.
6. If the blade doesn’t balance on the
knife's edge, file the haavy end P

| 1 Before touching mower's blade, discon-
| mect sparkplug wire and tle it away from

| sparkplug to prevent engine from starting.

2 With mower tlppﬂl on Its side, use a
flexible-blade putty knife to scrape matted
grass from underside of mowlng deck.

B To hone the blade’s edges without re-
maoving It from the mower, use a special
sharpening stone that moumnts In a drill.

| % To file blade sharp, remove blade and
| elamp In a vise, Stroke across cutting edge.
! Count strokes and repeat on other edge.

106

S Drill-mounted sharpening stone can be

wsed with blade removed and held In a vise,
Guide stone over edges three or four times.

& Check balance of blade with a pocket
knife, Insert knife through center hole In
mower's blade. Flle heavy end, If needed.

POPULAR MECHANICS ® MARCH 1989



L s
THE BETTER HOME

Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

Hot-Water Odor

I live in an apartment where there is
an electric hot-water heater. When
showering or washing at the kitchen

gink, I detect a foul odor coming from |

the hot water. I can live with the

smell, but I'd like to know what's
causing it.

GRAYDON G. WORBY

SANDWICH, 1L

A domestic water heater basically
consists of a lined steel tank. The lin-
ing is usually vitreous enamel (glass)
but can be concrete (stone) or copper.

Because the lining may have imper- |
fections and pinholes, most heaters |

are equipped with a sacrificial mag-
nesium anode rod that's suspended
inside the tank to minimize tank cor-
rosion. The electrochemical action
that causes corrosion takes place be-
tween the water and the anode, rath-
er than between the water and the
tank. Therefore, the life of the tank is
tncreased, Some tanks are construet-
ed so that the magnesium anode can
be replaced if necessary.

The odor is probably the result of a
reaction between the water and the
magnesium anode. Water sometimes
contains a high sulfate and/or miner-
al content. These chemicals can react
with the anode and produce a hydro-
gen sulfide or rotten-egg odor in the
heated water.

It’s also possible that the odor is the
result of the action on the anode of
certain nonharmful bacteria in the
water. In either case, chlorination of
the water supply should eliminate or
at least minimize the problem.

Replacement Anodes

I realize that magnesium anodes are
installed in water heaters to extend
their life. However, replacing them
when they corrode away is usually dif-
ficult because the headroom above the
water heater is generally less than the
length of the anode. Do you have any
suggestions on how a replacement an-
ode can be installed?
DARREL LEMON
LONGMONT, CO

Flexible sausage-link type replace-
ment anodes are available for instal-
lation into tanks where the ceiling

' &P

SACRIFICIAL
AAAGMESILIA
ANDDE

anode In water heater extends

from minerals reacting with magnesium.

elearance is limited. Each anode link
| isabout 12 in. long and there are

about four links strung on a wire,
| The anode string is about 52 in.
| long and costs about $§45. It can
generally be purchased from a
plumbing supply company that ei-
ther has it in stock or will order it
from the Rheem Manufacturing Co.,
7600 S. Kedzie Ave., Chicago, IL
G0652.

| Defective

lite of tank. Odor In hot water can result |

Formica Surface

Is there any way to repair small de-
fect holes (Y& in. dia. or less) in a
permanently installed Formica pre-
formed kitchen countertop? The dam-
age is not the result of cutting or
misuse, RALPH V. HOPPER

ESTES PARK, CO

There is no good permanent repair
that can be made to the surface of
laminates such as Formica, especial-
Iy for countertop usage. The material
is s0 hard umf dense that patching
materials such as adhesives and ep-
oxies just won't stick permanently,

If the countertop is not very old,
then discuss the matter with your lo-
cal Formica distributor. They will
have one of their representatives look
at the countertop and evaluate the
problem. If it has a manufacturing
defect, they will replace it. ™

Service Tip |

Each year there are almost 200,000
residential fires in the U.S. that
are of electrical origin, These fires
result in thousands of deaths and
injuries and over a billion dollars in
property losses, To help reduce
these numbers, the U.8. Consum-
er Product Safety Commission has
ublished two informative book-
: “Guide To Electrical Safety”
and “Home Electrical SBafety Au-
dit—Room By Room Checklist.”
For your free copies, write to the
U.S. Consumer Product Safety
Commission, Washington, D.C.,
or call (800) 638-2772.

SALISAGE LINK-TYPE
MAGNESILIM ANCDE

||

Tanks that accept replacement anodes can

L'.ll .1r|‘|] }:IJ e a .IIJII‘fJ:lr'-H‘Jdlqn'ﬂu'f.lt,rf or !'!'_'Iﬂ'rl.l' P.l'l.lll]-
fem? Send it to Homeouwners” Clinic, Popular Me-
chanics, 224 West 571k St New York " 108,
Litters cannot be answered individually, but prob
lema of wide interest will be discunsed in the col-
#mn. For more home-repair and maintenance |
help, get PM's Home Care Guide, $2 .45 postpaid.
Send your order(s) to Popular Mechanics, Boz |
1014, Radio City Station, New York, NY 10101, |
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My 10-year-old Kenmore Gas Dryer

model No. 110.6907510, serial No,

1292MB50 needs a new belt. How do 1
putiton?

CLAUDE V. BWITZER

LOSANGELES, CA

First pick up a new belt (part No.
341241) at your local appliance parts
store or any Sears repair parts center,
It will cost about $10. Unplug the
dryer from its electrical power
source, lift the lint sereen cover, and
remove the screen. Also, remove the
two screws under the cover.

Raise the dryer top by inserting a
thin-blade putty knife between the
top and front panel about 2% in. in
from each corner to release the secur-

| ing clips. Place a towel over the front
edge and lean the top against the wall
behind the dryer. You can also use a
piece of rope or wire attached to the
side panel to keep the top from falling
back too far.
| Next, remouve the lower access pan-
| el by pulling down on the top corners.
Loosen the two screws at the upper
corners of this opening about 1'%
turns. Then, block up the front of the
drum with scrap wood.

Remove the two screws on the in-
side top corners of the front panel so
the panel can be moved out a little.
The drum may drop slightly at this
point. Pull tge panel out just far
enough to slip the new belt by the
panel and over the drum.

Resecure the front panel—you may
have to lift the drum slightly—and
remouve the wood blocking. Make sure
that the rear drum seal fits properly
over the lip on the bulkhead.

Remove the old belt from the idler
and mofor pulley. After it's loose, cut
it with wire-cutting pliers or scissors
and pull it out. Route the new belt un-
der the idler pulley, push the idler
pulley toward the motor pulley, and
slip the belt over the motor pulley.

Retighten all screws. Before secur-
ing the lower access panel, vacuum
| any dust in the bottom of the dryer.
Then, attach the panel. Lower the top
and press it in place to engage the
clips. Retnstall the two serews that
hold the lint chute and install the lint
screen and cover.

|08

=== Ty ek
THE BETTER HOME

Appliance Clinic

BY STEVE TOTH, Contributing Editor

REMOWVE SCREW —
O EACH SIDE

Ice-Age Frost-Free
I own a Montgomery Ward refriger-
ator model No. UF0 1753-02A, serial
No. 3TB48772. It shuts off periodical-
ly because ice forms under the freezer
base locking the fan and not allowing
l the water to run out. If I leave the unit
unplugged overnight, it will start
| again. The repairman says that
| there's nothing in the manual to cover
| this. Any ideas?
GLENDOC. HUGHES
| MANSFIELD, OH

| You can install a heater kit that's de-
signed to eliminate ice formation in
the fan housing. It's Montgomery
Ward part No. 69-408001 and costs
about $25. [t can be ordered from the
Montgomery Ward national parts
center by calling (800) 323-1965.

If your repairman would like in-
[formation about this heater kit, have
him check the Montgomery Ward
service letter No. 69-1563, dated
1/30/84.

Stove Questions

My Hotpoint electric wall oven model

No. 30RJ36, serial No. AK-576 needs

a new oven door gasket, Where can 1
et a gasket and instructions?

JOSEPH C. POTILLO

FINE BLUFF, AR

| along the bottom of the oven cavity

| swercenterat(800)626-2000 and get

Te install belt on Kenmore dryer, first lift top, remove lower panel and block drum. Then, loos-
| en front panel and siip belt in place. Cut away old belt and thread new belt around pulleys.

First contact the General Electrican-

the name and address of the nearest
factory parts distributor. The door
gasket is part No. 2X5103 and costs
about $20.

The two lower gaskets that fit

are part No. WB2X5084. They cost
about $1.50 each. .

To install the gaskets, first discon-
nect the power supply and remove the
screws that hold tﬁe oven fo the wall. |
Lay an old blanket on the floor and |
have someone help you lift the oven
out and set it on the blanket.

Remove the rear access panel from
the oven. You'll see two springs ap-
proximately 1 in. in dia. hooked info
tabs on the oven liner and attached to
the rear frame. These springs hold
the liner in place. Grasp one spring at
a time with locking pliers and release |
them from the tabs. |

Open the door and pull out the lin-
er about Y to ¥4 in., remove the old |
gasket, and slip the new gasket in
place. Gently push the liner back into
the frame. Rehook the springs, close
the door and reinstall the oven. PM

If you have a Muﬂhm any iance, send

queatian, v |
o Appli Cline, P Mechanics, 224 West
§7th St., New York, NY 10019 Sun; but letters
cannot be answered individually. Problems of |
uride interest will be discussed in this column.
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POPULAR MECHANICS ® MARCH | 98% 107



"Dad talksin smokescreens. Can't eyer say what ,
Like this.morpingage
to go. Al he muh:l falk aboukwgs the'truck. Did
| have thewoil checked? How were the brakes?
So | told him, | had the Goodwrench gu¥ys at the
GM dealership look it over

he really feels. L Hing ready

See, this truck is my ticket to the real world. My J
freedom to ga where | want to go. You better
believe I'm gonna take care m‘ it.

Dad just nodded.

But | knew what he was saying”

Your truck is an important part of everything you do,
whether it's hauling bales of hay or striking out on
your own. That's why it's important to take it to

Mr. Goodwrench

Mo one else has the GM factory training, the experi-
enge, the genuine GM parts that Mr. Goodwrench
has. That goes for GM cars as well as trucks.

So whether you drive a Chevrolet, Pontiac,
Oldsmobile, Buick, Cadillac or GMC

Truck, bring it to Mr. Goodwrench. _
Youll find him at over 7200 General

Mators dealerships coast to coast W




hook up automatically in low-
traction conditions,

REAR
CRIVESHAFT

w F

ST'S SAY vou've narrowed
vour choice down to two differ-
ent 4dwd vehicles, based on the
usual eriteria like performance,

appearance and cost. But it turns out
they have two totally different drive-
lines, according to the sales deserip-
tions, How do vou decide? It's seldom
an either-or decision. You don't sim-
ply buy or not buy 4wid—you have Lo
comprehend it. So let's try to illumi-
nate the dark areas.

First, what are your needs—when
would 4wd he helpful, and when
would it be mandatory as a survival
necessity? That depends on three
muore specific questions: your person-
al kills, your environment and how
vou trade off the cost/convenience
factor. Are you a skilled driver/
mechanic, reading this just out of idle
curiosity, or are youo searching in des-

Range Rover's new dwd system

is of the full-time variety. Viscous
coupling lets center differential
operate normally on dry pavement,

DIFFERENTIAL

SPORT/UTIITY

PLAMETARY
REDUCTION
GEARBON

BY PAUL VAN VALKENBURG

peration for some familiar phrases
Lhat might explain what is going onin-
sitle? The former knows how to avoid
most traction problems and how to
get out of others without dwd, while
the latter doesn't usually read PM.
somewhere in between? Okay, go on
to question two: How many places do
vou drive where you are actually ex-
poged to traction problems, and how
seriousare they?

Frequent heavy snows. Muddy ru-
rial roads, weekend desert treks, ocea-
sional ski trips, the rare greasy-wet
freeway, or are you just expecting to
have a problem on your vacation next
summer? And that leads to question
three: What is it all worth to vou?
How many times have yvou actually
been so securely stuck that it took a
tow to get out, or how many times
have you avoided going somewhere

FOUR FOR FUN

How to choose the 4wd system that's right for you.

DRIVE
AN

FROMT =
DRVESHAFT

when you thought you might get
stuck? Something else to consider:
You might be able to pay for a lot of
tows with what some systems cost,
but it may be hard to buy back lost
hours or lost opportunities.

The categories:

B Part-Time dwd iz basically the sim-
plest to produce and least expensive
to buy, but conversely it requires the
most awareness to use, “Part time” 15
a euphemism meaning yvou can't (or
shouldn't) use it all the time, It
doesn't include a center differential
which would allow the front and rear
wheels to rotate at different speeds.
In other words, turning a corner
while it i= engaged puts a strain on the
driveline as the front wheels take a
shorter path—and a strain on you at
the steering wheel to make it turn.

POPULAR MECHANICS ® MARCH 1989
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The lack of a center differential also

causes extra tire serub in a straight
line on pavement, since front/rear tire
diameters are rarely exactly equal.
Part-time systems are best for low-
cost occasional use by experienced
users, or in racing, where it does pro-
vide great straight-line off-road
stability at high speed.
B Full-Time/All-The-Time 4wd is the
other extreme. A person should be
able to drive it for years without even
knowing it's there.

However, it does require greater
hardware sophistication, and in the-
ory at least, it wastes more fuel and
power, since all those extra compo-
nents have to be earried around for 99
percent of the time when they aren’t
needed. Full-time 4wd systems are
best for the totally unaware owner
who lives in an ugly elimate, and
where cost is no object.

B Full-Time On-Demand Manual-
Control 4wd is a compromise that
could be left permanently in 4wd or
2wd if you =0 desired. This is most
common, as it provides the center dif-
ferential, but with an in-out control
that allows you to decide when to save
wear and tear over long periods of
non-dwd use. Best for average aware-
ness, or vehicles that are employed
for a wide range of uses like commut-
ing, long trips and the oceasional non-
sticky situation.

B Full-Time On-Demand Automatic
4wd is a combination of all-the-time
and on-demand, as a viscous ecoupling

or some sort of limited-slip differen-
tial is used between the front and rear
axles, so that you don't have to decide
whether or when to engage 4wd. If
the primary drive wheels start to
spin, the other end starts to drive.

Possible added

features and options:

B Hi/Lo Range is commonly available
for serious off-road utility use. Fune-
tionally, what it provides is a lower
gear ratio for really severe pulling
problems on high-traction surfaces,
or extended very low-speed pulling
that might otherwise require destrue-
tive clutch slippage. It's irrelevant on
low-traction surfaces like slippery
pavement.

B Limited-Slip Differentials (or lock-
ing diffs, or antispin or Positraction)
are often an option at one or more of
the two or three differentials. The
two most common types are the frie-
tion plate clutch and the newer vis-
cous coupling, both working essen-
tially the same except that the latter
may be slightly smoother and more
durable under continuous stress. The
most common location is at the rear
axle, although one may be available at
the center differential.

B Unlocking Front Hubs allow you to
disconnect the front driveline at the
wheels in addition to shifting out of
4wd at the transfer case. This reduces
rotating drag and/or excessive wear
of those components. Originally only
manual operation was available,

system has no differential, must be shifted
into 4wd by driver only when traveling on
low-traction surfaces, to prevent tire wear,
stiff steering and poor gas mileage. This
type ks found on most domestic Swd trucks
and sportiutility vehicles.

meaning you had to stop, get out,
kneel in the mud and turn each one by
hand. Now automatic hubsg are fre-
quently available, which only require

ou to shift to 2wd and back up the ve-

icle to disengage them, and they will
automatically Tsage on-the-fly when
vou ghift into dwd.

Decisions, decisions

It all becomes simple if you live at the
extremes, like the local doctor who
makes house calls in rural Minnesota.
He is probably unfamiliar with the
mechanieal particulars of 4wd and is
not a terribly skilled driver. Never-
theless, he has many situations where
ﬁetting there is literally a life-or-

eath matter and cost is no object.

At the other extreme is the urban
Arizona outdoorsman. He doesn’t
find many traction problems and
when he does, he could probably drive
out of most of them with 2wd and an
open differential.

On top of that, he's not gonna let
some silly fuse or computer tell him he
can't shift into 4wd when his boat
trailer starts pulling him down a mud-
dy riverbanﬂ-—he just bangs it in
gear. Anybody's part-time system is
good enough.

Everyone else who lives in the gray
area between the extremes is going to
have to =it down with the above list
and make independent decisions op-
tion by option, price by price. What
would we chooze? Don't ask us—we
get 'em all, remember? ™
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DIRT RODS

An expert torture test for the cream of the compact SUV crop.

BY RICH TAYLOR, Contributing Editor, with ROD MILLEN; PM Photos by Ron Hussey

OU KNOW Rod Millen. He's been racing Maz-

da produets for 15 years, first in his native New

Zealand and then from his shop in Huntington

Beach, California. In 1988 alone, he won the

BCCA Pro Rally National Championship for the second

time, raced up Pike's Peak in a 600-hp RX-T and nearly

won the stadium truck championship, even though he
sat out half the season. &

see the pattern? Right. RodMillen is one of the best

racing drivers in this country—one of the best in the

world—when the surface turns to dirt. Mud, Sand.

Gravel. Any place you can get sideways, erossed up and

FORD BRONCO I

airborne. So Rod was a natural choice to help us evalu-
ate the latest crop of 4x4 sport/utility vehicles, the ones
with big 6-cylinder engines, off-road suspensions and
tires up to here.

We spent two terrific days jumping and shiding
trucks for the photographers, then more time doing
performance testing at Los Angeles Connty Raceway.
We even put in some long hours on the freeway, all the
way from L. A, to Baker, California, in search of the
perfect dune. We—and Rod—have a lot of miles on
these 4x4s under a wide variety of conditions. Remark-
ably, not one of them broke down, got stuck or even

POPULAR MECHANICS ® MARCH 1959
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odometers, The gearshift and transfer

are easy to use and convenient. Quality

very good, and the interior is quite modern and

'-WE. IU"s up to date, Youcould say that about the
e:-tamratyhng, too, Overall, this is a great package.

“Handling is nice and firm, with no exeeszive body

roll. It has, by far, the widest tires in this group (Gener-

al Grabber AP 21x10.5/0R15 LT M + S) which help it

PRIGE:
LIST/
AS TESTED

ENGINE
MSFLACEMENT

MANUFACTURER
MODEL :cl ec

Chevrolet 5-10 Blazer
Dodge Raider

Ford Broncaoll $13.815

518,673
GMC 5-15 Jimmy

§23, 150/

524, *1E|-‘.'I
Mitsubishi Montero 1 V&, SOHG
1812972
V6. SOHGC
18172860
Vi, SOHC
1812958

$15, 3‘:39'
518,304

NHissan Pathfinder

Toyota 4Runner

24l speed achs

ENGINE
HP, MET
TORGUE [Ib_-N.}

177 (b 4500 rpm
224 (@ 2500 mpm

it 4B00 rpm
4 3400 oM

eved winie wenving thioogh seven cones placed in-ime, 100 1. apan. speads provide inges of Mndkisnl reiponss.

perform the best off-road. But these wide truck tires
are definitely no drawback on the pavement. They are
high-profile, rather than low-profile, so you get some
gidewall flex which actually acts to smooth out the ride.
For this type of vehicle, the suspension is a perfeet com-
promise between on-road and off-road.”

Millen has only one complaint with the Nissan, and
it's one every driver in our group remarked about.
Even though the Pathfinder shares its 3. 0-liter VG with
the 300ZX sports car, it's bog slow in acceleration. In-
deed, it was the slowest in this group and one of the
slowest accelerating vehicles we've ever tested. The
culprit is weight. At 3800 pounds, the little Pathfinder
weighs as much as an S-class Mercedes-Benz, The

ENGINE:  TRANS-
DRIVE I3SI0N
LAYDUT

Frounit-
ragrdwd

LENGTH
OVERALL
{in_/mm)

WIOTH
OVERALL
[in.'mm)

THRALK

WHEEL-
BASE FRONT/REAR

(in./mim)

froed
faps 4w

1398
1373

Froami-
raan dwd

fremat-
roafdwd

fromnt-
reaf dwd

fromt-
rear dwd

Fromt-
o dwd
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ble on the road, but that's probably because the tires

matreetﬁm not all-terrain tirez (Goodyear Eagle
GT+4, P225/T0R15 M+8). As soon as you get off the
pavement, these tires don't perform at all.

“The dash layout includles everything, but the instru-
ments and controls are just a humble-jumble. The seats
are tonsmall, with not enough thigh support. The leath-
er seats are not practical for off-roading, but then few
Limiteds will ever be seen off-road, I expect. The exte-
rior styling 1s pleasant enough, chunky and solid-look-
ing, though certainly not as modern as the Pathfinder.
The engine feels strong, and made the Cherokee the

 wagon. More serious off-roading
would eall fora Ghm'nhae without the Limited option,
There's a surprising amount of wind noise from around
the windshield, plus some loud tire and road noise. The
engineers might do some work on Noise/Vibration/
Harshness. For$25,000, you deserve more attention to
detail.”

Toyota 4Runner SR-5 V6

“This has a very different feel from something like the
Pathfinder,” savs Rod, “It doesn't feel as stable when

TEST RESULTS

STEERING BRAKE FUEL ECONOMY ACCELERATION T00-FT."
WEIGHT TYPETURNS SYSTEM [EPA cil 0-60 MPH {sec.) 60-0 MPH SLALDM

(Ibs.) LOCK-TO-LOCK FRONT'REAR PM st Vi-MILE {sec. i@ mph) n.) (hard-packed dir)

200 [powar mcarcukating F10.5=n. vanled disc: 17 13.64 165 48 B2 mph
ball'35 A:8.5-in. drum. ABS 16.9 18.06 /@ 74.01

3650 powir rcircukating F 0.7 . vondod dise 15 1248 135 53,70 mph
balld 4 R0 O-in drum 175 1717 @ 76 51

3an0 powar rstirculating F:10.8-in. wandod disc 16: 125 136 52 47 mph
ball3.5 A:9.0-Ir drum, ABS 18.2 17 4260 77.34

200 powar recirculating F:10.5+in. wented disc 17 13.31 158 53 .80 mph
bali’a.5 R:8.5-in drum, ABS 16.9 17.83 = 74,73

150 power recirculating F:11.0-in, venled disc/ 16 12.14 141 53 53 mph
ball 3.5 R 10U drum, ABS 16.5 17.08 &z 77.99

3550 power recirculating F:10.1-in, venled disc 15 1224 132 53.34 mph
balld 4 R:0.0-in. drum 174 1712 T77.28

3800 powar recirculaling F:A0.24in venied dhisc 14 14.24 143 50 68 mph
bal’a.0 R A0.0-in. drurm 6.9 18.37 @ 7230

3850 power recirculating F:10.0-in. vented disc 15 13.34 122 52 70 mph
ball 38 R0 0. dium 7.2 17.75@ 74.25
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you're driving it. The tires (Dunlop
ST Qualifier P225/T5115 M +5) are
too narrow for off-roading—they bog
down in sand, for example—and not
particularly well-suited for tight cor-
nering on hard pavement, It's a bit
peppier than the Pathfinder, even
thougeh it weighs a bit more, but it
still doesn't have enough horse-
power,”

What the ARunner does have is
every possible gizmo: a moonroof, an
adjustable steering wheel, eruize con-
trol, a fancy radio, a power-operated
tailgate window, extremely comfort-
ahle bucket seats with a wide ranpge of
adjustments, The rear seat thought-
fully splits, s0 you can carry both skis
and a back seat passenger. You pay
for all this comfort and convenience,
though.

At 321,000, the 4Runner is the sec-
ond most expensive vehiele in this
test, right behind the egually op-
tioned-up Cherokee Limited,

Even though Toyota's Pickup is all-
new for 1989, the dRunner iz still built
off the previous Pickup chassis/body,
though a mid-"8% update is due, We
hape Tovota preserves one handy fea-
| ture. Unlike any of the competition,

the 4dRunner has a removable roof

over the rear seats and cargo area.
The roof must be unbolted and stored
at home, and it's too heavy for one
I:HI':cnn to eazily remove. Onthe other

and, there are Limes when unlimited
headroom—and fresh air—is worth a
little inconvenience,

Chevy 5-10 Blazer
Sport And GMC §-15
Jimmy Gypsy

Like many GM vehicles, this dx4 is
sold by two different divisions, with
only the name on the hood to tell them
apart. Both our Blazer and Jimmy are

—  SPORY/UTIRITY

GMCS-15JIMMY

gquipped with the new 4.3-liter
Vi—essentially, three-quarters of
the 5. 7-liter 350 V8—and frankly,
we're disappointed at the lack of en-
gine performance. If we'd only had
one of them, we would have assumed
it was an individual aberration. But
they performed within tenths of each
other, so this is probably a represent-
ative sampling,

Sayvs Rod, “I must say that [ ex-
pected a lot more acceleration from a
4.3-liter engine, the largest in this
proup. It has good low-speed torque,
but it runs out of breath very quickly,
The chassis feels very looze, There's
an uncomfortable piteh/vaw motion,
and the suspension needs to be stiff-
ened to cut down body roll,

“Perhaps it's the tires (Uniroyal
Laredo P23575R15 M +3), but when
you drive fast, it has quite a bit of un-
dersteer. Stiffer sway bars would def-
initely help. The ride is nice and
amooth on smooth roads, but it falls to
pieces on the rough stuff.

“1 don’t much faney the digital in-
struments, The dash they used to
have, the one with six round analog
rauges, was much easier to read, The

seats offer very little support. For off-
roading, you need more supportive
seats than vou do for eruising down
the freeway.,

"The interior is nicely styled, I
think, but the ergonomics are not well
thought out. If you play with all the
buttons long enough, you'll figure out
what they do, but they are not logical-
ly arranged.”

Ford Bronco Il
Eddie Bauer Edition

As with all the other vehicles in onr
test, Rod had likes and dislikes about
the Ford Broneo 11,

“The engine feels strong with lots of
midrange torque, the styling is pleas-
antly boxy and it seems well put to-
gether. They really do need to do a
complete rethink on the interior and
suspension, though.”

Az he savs, “Steering wheel: too
high. Seats: not enough support. Ed-
die Bauer interior trim: fuzzy velour,
not macho encugh for off-roading [it's
optional; vou don't have to order it ],
The six white-on-black instruments
are readable, but the ergonomies as a
whole are not good. [ don't like the

JEEP CHEROKEE

&

electronic pushbutton control for the
4-wheel drive, and I don't like having
| to rock back in Reverse to disengage
it. I'd rather have a mechanical lever
| sticking out of the floor, even ifit isin
| the way sometimes, _ )
“The whole vehicle sits very high
off the pround, and it feels like it has a
high center of gravity. The suspen-
gion is too soft, both in the shocks and
swaybars. It rolls around a lot, even
on smooth pavement, and the short
wheelbase makes it a handful. The
tires (Firestone FRARD P205/75R 15
M+ 5) are too short and narrow for
off-road use and not very sticky on
pavement.”

These are similar to statements
that Ford engineers will make re-
garding the Broneo 11 if you get them
ina room and turn off the tape record-
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hearing help for

Nerve Deafness

If you hear, but don'’t always
understand the words, Miracle-Ear
may be your answer.

Miracle-Ear can help many people over-
come problems like hearing only parts of
words . . . straining to hear . . . asking
others to repeat . . . or becoming confused
when spoken to. These are classic
symptoms of nerve deafness.

If you've been told a hearing aid
won't help, now there's
Miracle-Ear.

Miracle-Ear canal aid is a comfortable
“custom-fit” hearing instrument designed
to help nerve deafness. Notice how small
it is compared to other hearing aids you
may have seen; it is so small, almost
unnoticeable.

Find out if Miracle-Ear is
right for you.

Of course, not everyone can be helped
with a hearing aid, but many can. To
learn more about Miracle-Ear, complete

the postage-paid card and mail today. Or
call our toll-free number 1-800-245-HEAR.

% Muracle Ear

We're helping people listen to life . . . again.™

1888, Dahiberg, Inc., Miracke-Ear is a registered trademark of Dahiberg, Inc.
The Miracle-Ear symbol is a trademark of Dahibarg, Inc.
7731 Couniry Club Drive, Golden Valley, MN 55427 PMIZE



Furniture-making
secrets from

Vs ravnrlte carpanter

MNORM ABRAM

In THE NEW YANKEE WORKSHOF, Norm
shows vou how to build imditional-sryle
I‘umn'nr: using modern power tools, new mate-
and time-saving techmiques. First, he belps
E:tupdtphlhnbﬂctk:mnfm
prowides complete plans and instruc
tions for building a dozen pieces of furniture.

The Shaker inspiration

Inspired by the classic lines of American Shaker
furniture these pieces embody the joinery and
functional design associated with that style, while
ukuu[ulemmmdd[unmmkr%:
Medicine Cahinet & Workbench # Drop-
Table #* Blanket Chest % Bedside Table #
Bathroomt Vanity # Trestle Table % Bookshell
# Chest of Drawers % Candle Stand * Huich
# Writing Desk

Tips from start to finish

ﬂmﬁdhmn:dthlmlshuut,h:mmu on
safety, measuring and marking, wood g
jargon, sws, planing and shaping, d.nlhn;md
driving, and much more, The last chapter is
devoted o finishing technigues. You'll make furni-
ture that will become heirlooms in the years ahead .
Available in hardcover and paperback at
baokstores, urw:th:mupmmdwﬂnmdlr

I.I'IT.I.E !m‘lﬂilh'hﬁllhﬂlr

200 West Street, Waltham, MA 02254

: Piease wend me

by 59,95 hardeower §15.95 papertach Prices

+ ingluge shipping and handiing snievs ardensg by cradil cird hes

1wt 5100 per ander)

[ 1 enchosr check or maney onler payable by LITTLE, BROWS s

T COMMNY for thebolalcont, T Calrfonia, New Tork

1 and Mazsacheeits ety mal include sk Lin

:  Charge my

T [ Amencan Express ] Vesa [] MasterCand

oAl
i 0 [ I,

* Praase- o -t mamier % the bt of your rame MaCard aelyl |
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e
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ers, although Ford is justifiably prnud
of the construction quality of the cur-
rent vehicle. Meanwhile, a new Bron-
co 11 is being developed which, we're
told, will be more competitive in the
chassis department.

Dodge Raider V6

And Mitsubishi
Montero Sport

Rod Millen's least favorite Dirt Rod is
the Japanese-built Montero, also sold
by Dodge dealers as the Raider. The
rest of us like it better, finding it cute,
well built and sporty. According to
Millen, the Montero is “better suited
as a work vehicle for a farmer.” The
rest of us think that it's ready to play,
and gives a surprisingly good account
of itself in rou rE Eoing.

We all agrued though, that the
best part of the Montero/Raider is
Mitsubishi's excellent 3.0-liter V6,
available for SUV applications this
year for the first time. As Rod says,
“The engine performance is very
good, right throughout its rev range.
It feels strong and smooth.

I like the sprung driver’s seat for
off-roading. That's a very clever fea-
ture, and you can lock it down for on-
road driving. The dash layvout is good,
very praetical, and you can find ev-
erything you need, Overall fit and fin-
ish is very good, among the best, and
the Montero seems very well-built,

“There's muech more wind noise
than in, say, the Pathfinder, because
the windshield is more vertical and
creates more resistance. There's also
considerahble tire noise, which may be
caused by these particular tires (Mi-
chelin XCH4 P235/75R15 M+ 8). The
tires do a good job both on- and off-
rogad, but the ride is very harsh be-
cause the wheelbase is very short.
Evenin the front seats, you're sitting
almost over the rear axle. You feel ev-

SHTIIY Y

ery jolt. T'hn-. 58 '.-Ehicle that seems to
be best suited for work around a farm
or ranch where the short wheelbase,
high ground clearance and sturdy con-
struction would be an asset.”

Conclusion

We had a great time driving these
Dirt Rods, from sereaming down des-
ert highways to cutting doughnuts at
dusk on El Mirage dry lake. We also
had a great time with Rod Millen,
who's as delightful and knowledge-
able a racing driver as you'd ever |
want to meet.,

One thing we were reminded of as
we wrapped up this comparison test is
that the way a vehicle is optioned out
will make a dramatie impression on
the way the vehicle will perform. For
instance, you can buy a non-Eddie
Bauer Broneo 11 without the velour
upholstery and order tires better suit-
ed to dirt driving, particularly desert
driving, which iz likely to include deep
sand. While heavy-duty suspension

ckages are nbwr}uslv important for

ringing out the best in a serious off-
road vehicle, tire selection is eritical.
The right tire, chosen on a basis of
how the vehicle will be used and what
kinds of terrainit's going to cover, can
make the difference between off-road
fun and off-road problems.

Similarly, look carefully at the
equipment list. The things that made
our Cherokee pleasurable on pave-
ment hampered it in our dirt testing.
The Cherokee ean be ordered in trim
levels that don't inelude amenities like
leather, and we feel certain that Rod
Millen, a no-frills kind of guy in the
dirt, would like a real desert Jeep more.

Each of our Dirt Rods has its
strengths and weaknesses. But each
can be optimized by careful ordering.
When you buy a sport/utility vehicle,
be sure to speml;uuttu your needs, Hl
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FOR THE SAME REASON

- YOUC

New! TRUCK GUARD?* Custom-made for trucks.

You could have bought a car. But you wanted something extra. That
extra character and individuality that puts you on a different road
from the rest. So you bought a truck. And now there’s an oil to
match: specially formulated by Shell engineers to relieve high-rev,
hot-engine stress common to trucks. Shell’s new TRUCK GUARD
10W-30 Motor il seals, cools, lubricates and protects the engine in
your kruck, 4-wheel drive, van or recreational vehicle under severe
operating conditions. TRUCK GUARD has been road- and race-

TRUCK

tested in the Baja 1000, in the Jeep Comanche of 1988 SCORE/HDRA
CLASS 7 4 x 4 Champion Mike Leslie. It is also API SG/CE-rated—
the hnghest category available—and exceeds the requirements of all
engine manufacturers. So if you picked a truck, pick an oil for the
same reasons. Shell’s new TRUCK GUARD. It's not made for cars.

And neither are you.

Experience the Difference
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THE DUST

More new ways to ride in the rough.

LEEADY THE hottest
] nt of the entive auto-
mumr- industry, the bur-

genning sport 1|[|.|1H. nm.tlu 4

BY BRUCE W. ¢ I".."'|J-||—l—|
continues to expand for 1989 as light-
duty truck manufacturers offer new
products and technological updates,

Leading the way for "89 is Isuzu,

GEO TRACKER/SUZUKI SIDEKICK

d of ;.r]'-:tuui ar

which adds a new dimension to the
sport/utility market with the Amigo,
a 2+2 truek with a split hardtop/sofi-
top—a first in the market.

[suzn's Amigo emphasizes the seri-
ous sport side of the market and adds
something fresh to the styling of 4-
wheel drive

The Amigo's innovative bodywork
rides atop the same basic rolling chas-
gis and drivetrain as lsuz's flagship
sport/utility 2-door Trooper 1, giving
it 81, 7-in. wheelbase and a full 5 in.
However, the
ports a 3-in, wider track
and nearly 10-in. lower overall height,
for a very aggressive look when
equipped with the optional 31x10.50
light truck tires.

A sturdy G-crossmember box-lad-
der frame is the base platform for
both the 2wd and 4wd models, Sus-
pension eonsists of double wishbones

Amigo also &
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Security or Convenience

2799%

Slide-Out
AM/FM Stereo
Cassette

8995

Hands-Free Audionic
FM Walkie-Talkies

Problems?

129%

High-Secu
Cuﬁﬂm Phlnrttra

499

=in-1 Universal
emote Control

Simple Solutions Are Available Now
at The Technology Store"

Slide-Out AM/FM Stereo Cassette. This high-
power in-dash stereo is removable. Take it along or
lock in the trunk to deter theft. #12-1935, 279.95
High-Security Cordless Phone. The automatic
random-changing security code prevents unau-
thorized access to your line. #43-562, 129.95
4-in-1 Universal Remote. Realistic URC-150
ends the confusion of using separate remotes for
TV, video and stereo equipment. #15-1902, 49.95
Audionic FM Walkie-Talkies. No headset! You
can communicate even while wearing a helmet or
hardhat. Hands-free operation. #21-404, Pair 89.95

AC Power Controller/Spike Protector. Power up
or turn off your complete audio/video system by
pressing the AC switch on just one component.
Built-in filter and breaker. #61-2781, 49.95

Exclusively at

Radioe fhaek

The Technology Store™

A DIVISION OF TANDY CORPORATION
Prces apply &l particapating Radio Shack Foves and dealars

FREE 184-Page Radio Shack Catalog! Write: Dept. 431, 300 One Tandy Center, Fort Worth, TX 76102



Go Ahead,
Make My Day...

Saised_

HOT MELT
GLUE @
GUNS W

Make repairs a snap with
the most comfortable and
versatile Hot Melt Glue Gun
going. The unique design keeps
heat flow away from handle so it
doesn't get too hot to handle as
others do.

Bond almost anything permanently in
60 seconds without the need of mixing
or clamping. You can replace bathroom
tile, repair leather goods, toys, seal pack-
ages, fix furniture, glue picture frames, and
it’s the ideal tool for arts and craft projects.

ARROW FASTENER COMPANY, INC.

271 Mayhill Street, Saddle Brook, NJ 07662
In Canada: Jardel Distnbutors, InG., 6505 Maetroplitan Bilvd. East, Mantreal H1P 1X3 Quebec

= Cogyright 1888 Arrow Fastomor Company, inc

Do You Own A R
Garage Door Opener? STEEL REPLACE.

MENT PANELS
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SPORT/UTIITY,

| front and a semi-elliptic leaf-sprung
live axle in the rear, i la the Trooper
IIs. Yet despite the similarities, the
| Amigo is almost 300 pounds lighter.

The 4wd Amigos also share the
Trooper’s [-TEC (Isuzu Total Engine
Control) 2.6-liter 4-cylinder engine,
which produces 120 horsepower at
5000 rpm and a torque output of 146
Ib.-fL. at 2600, while 2wd versions will
have the 96-hp 2.3 liter as basic equip-
ment, with the 2.6 as an option,

Initially, all Amigos will be offered
with a G-speed manunal. Ventilated
power dises front and rear are also
standard. Isuzu has also made
changes in pearing to accommodate
larger tires.

Sealing capacity in base trim level,
like many other sport/utilities, is de-
signed for two, but ean be expanded
to accommodate four. Where Isuzu
departs in styling is in the roof config-
uration. Unlike any other SUV, the
Amigo comes with the rear cargo/pas-
senger seating area enclosed beneath
a vinyl/canvas convertible-style top
that snaps on and off as needed, while
the driver's area is fully enclosed in a
eanventional manner.

Amigo pricing iz expected to start
at just under $9000 and top at about
315,000 for the highline 4x4.

Isuzu may have broken new ground
in the midsize sport/utilities, but a
joint-venture between GM and Su-
zuki has already livened up the micro
class with the Geo Tracker and its
badpe-engineered twin, the Suzuki
Sidekick. Neither is a Samurai deriv-
ative. The Sidekick/Tracker was de-
sipned by General Motors engineers
and built by Suzuki of Japan.

While the ultrashort wheelbase
Samurai's suspension is based on live
axles and leaf springs, the Tracker/
Sidekick duo soak up road shock with
a more sophisticated independent
front suspension (IF5) system up
front and a eoil-suspended live-axle in
the rear. They also sport a longer (by
7in.) wheelbase and a wider (by 3in. )
track than the Samurai, substantially
improving ride and handling. Interior
legr and headroom, for both front and
rear seat occupants, is much greater
than that of the Samurai, too.

Performanece in these mini 4-wheel
drives eomes from an 80-hp fuel-
injected 1.6-liter Suzuki-built alumi-
num-block Four, The base-model
Suzuki Sidekick J A comes with a car-
bureted 1.3-liter, 64-hp engine like
the Samurai. These fuel miserly en-
gines are EPA-rated at 28 mpg city,
29 highway when backed with the
standard 5-speed manual,

Not to be putdone by the compact
and midsize newecomers, two luxo 4-
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STOP BURGLARY BEFORE IT STARTS!
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CALL 1-800-645-8900 TODAY!

You'll recelve FREE detalls on the
breakthrough HOME PROTECTOR™
Wireless Security System ...from
BLACK & DECKER.

Can you imagine returning home
after a relaxing vacation...or a hard
days work...to discover that you've
been robbed.

According to FBI crime statistics
this will happen in one of every four
homes over the next ten years. And it
could happen to you...at anytime.

Af Lasl...a Home Security
Solutionl

Now whether you're leaving on
vacation...a business trip...going to
work ...or just around the corner to
your local market...your home and
family can have RELIABLE
SECURITY!

-

_ 5 S
PANNT

Introducing HOME PROTECTOR
...Professional Quality Home Security
that can guard your doors and win-
dows...24-hours-a-day!

Now...Stop Intruders Cold!

Any intrusion effortis instantly met
with flashing lights...a powerful siren
...and, with our optional “on-line”
HOME PROTECTOR Service, adirect
call to the authorities of your choice!

Plus...HOME PROTECTOR™
has Fallsafe Features!

To put it simply...the HOME PRO-
TECTOR SYSTEM is almost impos-
sible to DEFEAT!

The reason is EVERY component
of the system...Door Sensors ...Win-

dow Sensors... Siren... and the
Controller itself work indepen-
dently. So, once ANY intrusion
signal is sent out ...every element

of the system is ARMED...INDE-

PENDENT...AND IN ACTION

PROTECTING YOUR HOME.
Even if the System Control-
ler is defeated, the rest of
the System continues
to operate. Battery
back-up is also pro-
vided by long lasting
Duracell® batteries.

/@ BLACKEDECKER

Professional Quallty at

HALF-the-COST!

Finally...BLACK & DECKER'S
breakthrough technology makes
Home Security ...AFFORDABLE!
“State-of-the-Art" wireless elec-
tronics make installation simple...
and cuts the cost of Professional
wiring...IN HALF!

FREE Detalls...Call or Write
TODAY.

For complete details on the HOME
PROTECTOR system...including
"6 Things Burglars Know That You
Should Know Too."...call TOLL
FREE...or Mail The Coupon TODAY.,

CALL TOLL FREE
1-800-645-8900

BLAGKE. DECKER®

HOME PROTECTOR™

Dapt. A221

Box 5259

Clitton, NJ 07012

OYES! | want to know more about the

breakthrough HOME PROTECTOR se- .
curity system. Please rush my FREE ||
Information Package.

g
3

Address
City

g
]

Zip
I -
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Make up 1o *26™ an IIIIIII'—
gven while learning ! 7z

Get into this booming high-profit business that’s

Easy to learn— Easy to do

MNewer before have money-making opportunities been so
great for qualified Locksmiths, Mow lucrative regular
lock and key business has multiplied a thousandfold as
millions seak more protection against zooming crime.
Yet there's only one Lecksmith for every 17,000 peoplel

Start Collecting CASH PROFITS Right Away

You're in “business” ready \o eam 510 o $26.00 an hour a
few days after you begin Foley-Belsaw's shoricul training
Take advantage o! today's unprecedanted opportunibes in
lecksmithing for year - round EXTRA INCOME in spare time
— or tulitime in & high-profit busingss of your own. Hundreds
we've trained have done i So can YOU ! All iools plus profes-
sional Key Machine given you with course. These plus prac-
Hee matenals and equipment plus simple, illustrated lessons,
plus exper supervision, plus business building guidance will
gnable you the KEEP THE MONEY COMING IN! Icdeal lor re-
tirement — good jobs, 100,
SEND FOR EXCITING FACTS—Ma Obligation

Dupcover whal's in Lockesmahung for you — how Foloy -Balsaw's Mastar

Locksmill-approved 1FRining Can give you [ha $kill you can depand an
1t EARMN MORE — EMJOY LIFE b

BE

Hundreds ol Foley-Belsaw trained men
have succeeded in this lascinating
and highly profitable field. ..

“Befere emrnlling | checked
otber comrser and alvo arbed
Jor adrice fram ireeral

Iackimishs in my area. They
ail sasd yosrr was tap
and bay 1 maif

TH'IN.‘- ""‘ ;'

THIS PRO KEY
MACHINE IS

— Easy on You!

No EXtT8 inciuded With Your
Cost’ Lockamith Training

| | BuRaLAR

ALARM
and BECLURITY
EYETEME
tratning. Cowars
all phases of
Burglar, Hold-Up
and Firg Afarm
sErvicing and in-
stallatian, This
valuable and
fliematy inatrustion
includes all speEcial tools and
supplies, ONLY Foley-Baizaw offers
such entEnsive training in this
rapidly eapanding held as a pan o
yaur Lackamdh Iraining

ADVAMNCED Locksmithing!
How o change combinations, in-
uiall and service Safe, Vaull and
Bank Sale-Depoait Bar lncks.
‘I‘nu'ltl'lnd it famcinating and I|,I||.'1-

ty profitable work.

<
':E-

|

OCKSMI

ITH!

ALL SPECIAL TOOLS
AND EQUIPHEHT INCLUDED!

fe K ln'-'l'mruﬂm.u-
-ty YOURS TO KEEP! < [0 Tl 85 _
"I always Find out all n-t it! Send for FREE Facts TODAY! £
wanted 1o by in

banimais for wyeelf

and pow [ am |

Just fill in and mail coupon below (or
send posicard) to recelve full information
and detsils by retorn mail. DO IT TODAY ! CEHFH

RUSH

FOLEXBELSAW INST!

i There is NO_OBLIGATION and NO SALESMAN Will Call—ever!

David Fairbrother—Dave’s Locksmith Service
Milwaskee, Wisconsin 53209

“1 opened my own business, spare
time, seven months afer | enrolled and

RUSH COUPON TODAY

FOR THIS FACT-FILLED

made a profit of $329 for the firsi week."
B. A. Deberry Lirtleron, Colorado

@I

.

“Mo more hard, nasty work for me.
Mow | have my own business and with
hardly any effort | avernge around $50
a day. Thanks for my new start in life.”

Sam Walker Prichard. Alabama

.. YOU Can Do |'I‘.Tﬂﬂ!l----- AT T TMeTeeTMeeY™

FHEE

Telts how you guickly
train ho Be your o bass.
In & prodiabie Sparetime
o Fullteme besiness ol
your own PLUS complete
detaits on our 30-Da

NO AISK Trial Otfer

-lldhrr
copy lodayl

FOLE¥BELSAW
6301 Equitable Rd., Dzeum 11598
Kansas City, Mo 641

] YES, please send me the FREE booklet that
piwes lull detals aboul starting my own business in
Locksmithing | undersiand there is no obligaton
and that no sakzsman will call

Mame
Address
Clity

State B " T
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Stretched wheelbase
—from 92.5to 106 in.
—and increased overall

length give Montero
Improved ride and

big interlor gain.

wheel-drive manufacturers, Range
Rover and newcomer LaForza, are in-
troducing new products and advance-
ments to their full-size SUVs,

Range Rover has added more mus-
cle to last year's 160-hp 3.5-liter alumi-
num V8 by boring it out to 3.9 liters,
increasing horsepower to 178, Torgue
isup, too, from 195 Ib.-ft to 220 Ib.-ft.

But the bigger engine is just one of
Rover's technological improvements,
A more significant upgrade is the
elimination of the manual differential
locking system and the revamping of
the transfer caze, the latter accom-
plished by replacing the sliding-
sleeve gearset with a Morse chain-
and-sprocket drive system.

Dirivers of new Range Rovers will
no longer have to manually lock the
center differential to compensate for
wheelspin. Instead, a viscous cou-
pling anit {(VCU) has been splined to
the center differential, automatically
compensating for front/rear dispari-
ties in wheel rotation. Range Rover is
the only sport/utility to offer it,

On the other side of the luxo-mar-
ket is LaForza Automobiles, a brand-
new company that is introdueing a

MITSUBISHIMONTERO 4-DOOR

limited number of luxo-utes called,
Hprmpriaiuly. LaForza. .
salForzas are very similar in size
and configuration to Ford’s full-size
Broneo. They are also powered by
Ford's 186-hp 6.0-liter VB, with
Ford's 4-speed automatic. However,
the LaForza's rolling chassis, body
and interior are a product of 1talian
eoachbuilder Pininfarina.

It's a brute of an SUV, weighing in
at b0B2 pounds and delivering a tow
rating of 8000 pounds. The suspen-
sion, which is anchored to a 2-ton
box-ladder truck chassis and Bilstein
high-pressure gas shocks, leatures a
military design IF'S in front and a full-
floating beam axle supported by leaf
springs in the rear. Wheelbase is
179.9 in. with a track of 67.8—both
very close to the Broneo.

Another impressive aspect of this
leather-lined machomobile is its agil-
ity. Equipped with rack and pinion
steering, the LaForza can turn
around in a 30-ft. cirele, something
even many minicars can't manage. It
also comes with limited-slip differen-
tials front and rear, power everything

and a price tag of $43, 850, Pt

LAFORZA
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At Armstrong we've been
building toughness into our
tires for over 75 years.

Like our Morseman All
Season. With a road gripping
tread, a patented Tredloc®
belting system of woven
aramid, and a 40,000 mile
limited warranty.”

See your local Armstrong
dealer today for the tire built

tough as a rhino.
* For complele details contact your
Armstrong dealer.
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Practice wheel & rim safety,
and wa’ll give you this solid
bronze balt buckie.

Avoid needless accidents! Ask
lor the wheel & rim safety train-
ing kit provided jointly by The
Goodyear Tire & Rubber Com-
pany and Motor Wheel Corpora-
tion. Post the chants in your
garage. Train your service people
in proper procedures, And we'll
send you a free Think Safety belt
buckle

Write Wheel/Rim Safety Dept
1116 N. Washington. Lansing.
MI 4B8906-4841

P b p s Pty
i A T

= Bewz =

- —-—

A safety educaton program
sponsored jomthy by

GOODSYEAR
and

MOTOREWHEEL

HOT SQUIRT
CUTS

Mothing cleans like hot water. And nothing
but Hot Squirt™ gives you hol water
cleaning for your windshield. This unigue
heal exchange unit takes the heal—nol
the fluid—and transfers it o your window
washer lukd. Just hit your washer button
and your wipers clean or de-ice instantly

Installs in minwies—
evarything's in tha
kil Just hwo sasy

& connoctions i your
heater haze and
wagher Nuid tube

Guaranteed not 1o crack or damage your
windshield or paint. Qrder teday for only
312.99 plus §2 shipping and handling.

%t_%um

1 B0OO-356-8B356 ——
In l.':ulurann call 303-3?5-9590

128

SPORY/ OV ILIT Y

POUNDS OF
PREVENTION

How to make sure you and your rig make it home again.

BY BRUCE W. SMITH

ICKLUP and sport/utility own-
ers who venture off the beaten
path—whether it's 4 one-time
outing or everyday oceurrence
—should give as much thought to pre-
paring their vehicle for outdoor emer-
gencies as they do to stocking the
home medicine eabinet. 1t's really not
anexaggeration to say that lives could
depend on it. Getting caught out in
the boondocks without at least a very
basic off-roader “medicine cabinet ™
cotlid mean spending a lot more time

than you planned in a potentially hos-
tile environment.

So what should be in the off-
roader’s medicine cabinet? Not as
much as vou might think. We've com-
piled a very basie list of behind-the-
geat items that can help to deal with
minor emergencies and prevent an
enjovable off-road exeursion from be-
coming a nightmare. With any luck,
vou'll never have to use them. But not
having them is inviting trouble,

B First-aid kKit—Can be made up at

Ewen 100, 000-mile acceisony drive belts can break. A spare can spare you a long walk home.
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home, though several companies sell
outdoor survival/first-aid kits, in var-
ious sizes (prices range from about
215 to $100). Prevail Survival Systems
[9395 Feron Blvd., Rancho Cuea-
| monga, CA 91730, (714) 989-7773] and
the American Red Cross offer such
kits. A water jug—1 gallon is the ab-
solute minimum, and a 5 gallon is bet-
ter—is also essential for travel in
desert areas.

B Heavy-duty jack—Indispensable,
regardless of climate or terrain, Orig-
inal-equipment jacks are generally
useless in sand/mud/snow situations,
and those are precisely the situations
where ad-wheel-drive vehiele iz likely
to et stuck. A Hi-Lift jack (Hi-Lift
Jack Co., 1627 5. Jefferson 5t.,
Bloomfield, IN 47424), or similar
make, 15 the off-roader’s best friend.
It eosts about 335, IU can be used as a
conventional bumper jack, or asa
| winch, capable of lifting (or pulling) a
| 7000-pound vehiele 30 in. at a time.
More often than not, that's all that's
needed to get rolling again. A 12-in.-
5q. piece of %-in, plywood should be
kept handy toact as a base for the jack
in gand or on soft ground—places
where you're most likely to get stuck.
M Snatch strap—Very valuable for
extraction from sticky places. Don't
confuse with a tow strap. A snatceh
strap, usually made from nylon,
stretches and is designed to jerk a
stranded vehicle out of the mud/snow
in a slingshot manner, A tow strap,
made from polypropylene or polyes-
ter materials, is designed specifically
for towing, and has little elasticity.
Companies like Keeper Corp., (P.0.
Box 675, Willimantie, CT (6226) and
Polaris (1056-C Commerce St., San
Marcos, CA 92069) specialize in both
types. A 15- to 20,000-pound-capacity
snateh strap (about $20) is good for
compact vehicles; 25- to 30,000-pound
(about $40) for full-size rigs,

B Tow hooks—Standard on most new
trucks and sport/utilities. However,
usually there ig only one—in the
front, which may not wind up being in
a spot suitable for hooking up to a
winch or tow vehicle if you get stuck.
It's better to have hooks at least fore
and aft, and best to have them at all
four corners. Bolt, do not weld, the
hooks (about §7 to $10 a pair) to the
frame of your vehicle,

B Short-handled shovel—Saves wear
and tear on hands and makes quick
work of sand, mud and snow that can
impair forward (or backward) travel.
Military entrenching tools (about $15)
are handy, thanks to their collapsibil-
ity, although a regular shovel with its
handle lopped off works and stows
Jjust as well.

“SPORT/UTILITY

B Engine helpers—Include a can of
WD40, or similar moisture-displacing
aerosol, to quickly dry the inside of
wet distributor caps. A spare set of
accessory drive belts, or at least a re-
placement fan belt, should be behind
theseat, too. Even 100, 000-mile drive
belts can be displaced or broken by
rocks that find their way into the en-
gine compartment.

B Hand tools—Too often overlooked.
A simple %-in. metric or standard
socket zet (from about $25), a Phillips-
head and standard screwdriver, a ba-
sie collection of open-end wrenches, a
hammer, pliers and rolls of silver duct
tape and mechanic’s wire will be
enough to handle most minor repairs,
at least temporarily. A bar of soap is
also useful, for stopping minor gas
tank leaks.

W Tire aids—Be sure to have a fully
inflated spare, a couple cans of tire
sealant, a 4-way lug wrench, and a 12-
volt, plug-in-type air compressor
{from $15 to §50). A reliable pressure
gauge iz another plus. These items
are useful for more than the mere
reinflation of low or flat tires. For ex-
ample, the best traction in sand is ob-
tained by letting pressure down to 10
to 12 pai for maximum flotation. With-
out an air gauge, airing down—and
later restoring—all of the tires to the
same pressure level is an extremely
difficult task.

B Fire extinguisher—This inexpen-
sive item can save plenty of cost, but
is seldom considered until it's needed,
and at that point it is too late. One 2%
pound Halon-filled extinguisher
(about $20) is best for vehicle use. Ha-
lon has no corrosive properties and
doesn't have to be aimed directly at
the base of the fire like dry-powder
fire extinguishers,

W Electiric winech—Not an absolute
necessity, but always a smart invest-
ment, even if you only use it once.
Winches can be transferred to the
next vehicle you buy. Warn Indus-
tries (13270 5. E. Pheasant Court,
Milwaukee, OR 97222) makes a porta-
ble 4000-pound-capacity winch (about
$450) that is ideal for people who don't
want a bumper-mounted unit. Porta-
bles are generally adequate for use
with compaect pickups and utes. Full-

size sport/utility vehicle owners, |
however, will want a winch with B8000- |

pound eapacity (from $250 to $1000),
Finally, adding a tree-saver strap
(about $15), gloves, snateh block (to
double, even triple, the winch's pull-
ing efficiency—about $20) and a short
length of hefty chain and two clevis
hooks (about $5 each) will ensure a
way of hooking the winch cable to the
anchor point. ™ |
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Whether driving on or off the
road, you want tires that can
really take the punishment.

Like our Norseman All
Season. With a road gripping
tread, a patented Tredloc®
belting system of woven
aramid, and a 40,000 mile
warranty."

See your local Armstrong
dealer today for the tires built

tough as a rhino.
* For complete details contact your
Armstrong dealer
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The bedrock basics of successful off-road motoring.
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BY LEN FRANK, West Coast Editor, with ROD MILLEN

N THE GOSPEL of dirt driving,

according to North American ral-

ly ehampion Rod Millen, the First

Commandment is Keep Moving,
The Second Commandment is Learn
to Read the Terrain. After that, it's
all supposed to be easy,

According to Millen, most trucks
and sport/utilities are set up for driv-
| ing on hard surfaces. Stopping in the
| dirt produces less weight transfer so
yvou need more rear brake bias—the
glower the going, the more rear brake
required, the more slippery the ter-
rain, the more rear brake. Which
means that braking too hard (for the
surface) will lock the front wheels and
Lhat in turn means loss of steering.

For speed on hard surfaces—tight-

Iy packed sand or dry fire roads, for

instance—2wid is actually faster than
| dwil, as long as there is not too much

130

power for one pair of drive wheels. As |

the surface loosens, though, 4wl
comes into its own. A 2wd vehicle on
dirt, savs Millen, is a basic over-
steerer: “You correct slides with op-
posite lock, balance the steering
against the throttle. It's spectacular,
it's fun, but it's slower than a emooth-
Iv steered 4wd through a loose corner.
Four-wheel drive is more like front
drive—lots of little corrections as yvou
go faster, and moderate throttle.”
Millen likes to use left-foot braking
to offset excessive understeer with
dwil, and to stabilize the car (hraking
with the power on compresses the
suspension), “Big knobby tires are
perfect for deep muek, but for gravel
or sand you’ll want something
smoother.” And he reminds us that
“too much tire” is a hindrance every-
Jl|r!1'1-1-11'1*|11. on soft, loose sand.

Larger-than-standard antirol]l bars
are fine for pavement, especially with
lowered suspension, but will keep the
outgide wheels from biting on dirt.

Millen also thinks that all trucks
and sport/utilities are undershocked,
He likes doubling up with stock-valve
shocks rather than stiff singles—""less
likely to fade and break shock
mounts,” Lift kits are out. Millen likes
to keep the center of gravity as low as
possible even if it means sacrificing a
little ground clearance and wheel
travel. He warns apainst sliding on
rocky pround—tire strength is in the
tread, not the sidewall

“Anticipating conditions takes ex-
perience—remembering that there
are times to go fast, times not to.
Avaid wheelspin—when it starts, shp
up a gear, read the terrain and, above
all, keep it moving."”
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There's nothing like having your own
unlimited supply of water! I'd like to
show you how you can get it yourself -- by
drilling on your property with the amazing
Hydra-Drill. You can probably finish the
well in just one weekend, and install the
pump and tank the next one.

Save Money!

Let me send you absolutely FREE a complete
information package full of pictures, descriptions, and

prices of the equipment. There’s even a fully-illustrated

booklet called "How To Drill Your Own Water
Well", and a recording of a half-dozen folks just like
yourself from all over the country who have drilled
their own wells and saved a lot of money!

Expert Help Available

You'll also find out about our Toll-Free Consult-
ing Service. It's a DeepRock exclusive! If you have a
question while you are actually drilling the well, you
call a special number to talk with a drilling consultant
for on-the-spot tips.

Then, when you've finished the well, we can help
vou select exactly the pump and tank you need, and
show you how to install it. In fact, if you have a video
tape player, a complete instruction tape will answer
most all your questions. And the tape comes free with
your pump. Anything else you need - call the toll-free
number!

Homeowners! Gardeners!

Say Goodbye
to Expensive
Water Bills

--with Your Own
Easy-to-Install
l;llater Well System*

Remember the Drought?
Need water for your lawn and garden when the city
says NO WATERING? Tired of paying rwice for
your city water -- once for the water itself, and then
again for the sewer charge?

r—ﬁ

Be Water Independent with |
your own water well system
you install yourself!

oy o
T iy

Yours FREE:
* "How To..." booklet

# 33 rpm record
* Complete info & prices

FOR FREE INFORMATION PACKAGE

Call Toll-Free

1-800-333-7762

rat
ﬂrﬂhpﬂnp?ge-ndmﬂnﬂ‘l'u&yt

FACTORY DIRECT
7133 Anderson Road
Opelika, AL 36803-0001

1 vEs! | want to drill on my property. Rush the
FHEE@E’MTHJHF o

GE including the
booklet, record and prices.
L Also, send nformation and prices on your well pumps
and tanks. Mo obligation|

1

|
]
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The socket for the Ryobl chuck key makes
key removal difficult. The Bosch drill uses a
similar design but removal is easier,

replacing the key is difficult.,

The 5-position cluteh, although
smooth operating and producing a
uniform torque progression, has a
rather shallow range for a tool with
such power. The highest setting only
drove our 3-in, No, 12 test screw
about 2% in. into the wood.

The only feature that this drill lacks
is a high-speed range. With a top
gpeed of 400 rpm, you may find that
drilling small holes is slow going,

Ryobi BD-1025VR

In any test like this, there must be at
least one tool that falls pretty well
dead center. And as far as our group is
concerned, this accolade goes to the
Ryobi BD-1025VR.

Although the drill has a somewhat
chunky design, it's fairly compact for
working in tight spaces. The 4-posi-
tion cluteh displayed a wide range of
torque settings with an exceptionally
wide variation between the high- and
low-gear ranges to effectively pro-
vide eight torque settings.

In general, the controls work easi-
lv. However, Ryobi has opted for the
under-the-housing cluteh which can
be annoying if you change settings
frequently.

This tool has a handy compartment
on top for holding two serewdriving
bits. hul. the chuck key is very ﬂiff]ﬁF
cult to remove from its storage slot.

The chuck key for the Porter-Cable tool is
held securely In the metal battery strap. It's
easy to remove but more difficult to replace.

Sears 11132

Although the Sears tool was the light -
est, smallest and the least heavy duty
in construction and appearance, we
repeatedly stumbled over one undeni-
able fact: This drill outruns every oth-
er drill for run-time performance ex-
cept for the 12-volt Porter-Cable unit.
It's also the least expensive.

While this drill does boast variable
speed, we found that it was only truly
variable under no-load eonditions.
When driving serews, it was often dif-
ficult to keep the bit turning unless
full power was being applied. The
Sears drill only had three eluteh posi-
tions and they seemed appropriate for
light-duty driving. To guard against
any continuous heavy work that
might damage the motor, it comes
equigpmi with overload protection.

After hard use, the battery pack
seemed hotter than other units and
we often had to wait 20 minutes be-
fore recharging.

The general fit and finish doesn't
quite come up to par with most of the
other tools. But, if you plan to buy
only one battery pack, you'll get the
most from each charge with the Sears
11132,

Skil 2735:04

This cordless drill was the second drill
in our selection that boasted 12 valts,
As such, it's a little lighter than the

BOSCH 921 V5R

SEARS 11132
SKIL 2735:04

RUN TIME

BLACK & DECKER 1987 o S S

Makita and Milwaukee both feature a clip
that holds the chuck key shank securely. Re-
moval and replacement are simple.

AND SKIL MODELS

WIDE TORQUE
RANGE TYPICAL
OF MILALIKEE,
FYOEI, MAKITA
AND BLACK &
DECKER MODELS
TESTED

ITry

Tr=_

HIGH SPEED LOW SPEED

WIDE VARIATION IN CLUTCH
PERFORMANCE

Chart indicates only general characteristics

of clutch Refer to text for more
specific information on each tool.
DRIVING POWER
|I-' : .
T | |_—— 318"DIA. 1AGEOLT
" il
LU
- MILUALUKEE 0394-1
1" -
_‘,/FEHTEH'-EAELE 9850
-5
A
s MAKITA 609300
S RYOB! BO-1025VR
i SEARS 11132
1" = SKIL 2735:04
= BLACK & DECKER 1987
BOSCH 921 VSR |

Run time Is defined as the maximum number of completed operations in one charge cycie.
Chart represents the accumulation of run-time tests over five testing cycles that include: bor-
Ing holes with Ya-in. spade bit, Vi-in. auger bit, ¥y;-in. twist bit and driving 3-in. No. 12 and
1 Ve=In. drywall serews. All tests began with a fully charged battery pacie.

132

Chart indicates the maximum depth to
which a ¥-in.-dia. lagbolt could be driven
into the edge of a 2x4 by each tool with a
fully charged battery packe.
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Porter-Cable 12 volt and it does have
the advantage of two speed ranges
and a high top speed of 1650 rpm.

It also is the only drill that you can
buy that includes two battery packs in
the kit. Considering that the packs
average in price at about $50, thisisa
sensible feature.

Unfortunately, the serews that we
drove couldn't read the label on the
drill that proclaimed 12-volt
power—the unit did not seem to per-
form any differently than the 9.6-volt
units.

The under-the-housing clutch dial
performs adequately but is a little un-
certain in feel. The cluteh torque
range is narrow and only suitable for
light screw driving. To sink larger
serews, you'll have to use direct
drive. And, the FORWARD/RE-
VERSEOFF switch is too small for
easy operation. However, the tool is
comfortable to hold and, barring the
fact that the 12-volt designation
might indicate more power, the tool
does do the job,

Summing up

Choosing to buy any cordless drill is a
compromise. The tools simply don't
have the guts of the better plug-in %-
in. drills, And, they don't perform
well with spade bits which require a
combination of high speed and torque.

If you plan to use a cordless for bor-
ing holes larger than % in., an auger
bit is the better choice. Also, keep in
mind thut heavy jobs require extra
power and you'll pay with frequent
battery pack changes.

Before buyving any cordless drill,
give some thought to how you're go-
ing touse it and, of course, how much
you care to spend. In terms of holes
drilled per dollar, it's hard to beat the
Sears 11132, The other tools do pro-
vide extra features and quality but
you'll pay at least twice the price to
et them.

Based on our findings, the Porter-
Cable 9850 is the tool of choice where
boring large holes or driving heavy
screws are regular tasks. For general
use, however, the Bosch 921 VSR
looks like a winner due to its combina-
tion of performance, handling and
heavy eonstruction.

However, it's revealing that, after
having become intimately familiar
with all these tools, one drill was reg-
ularly chosen to handle the odd unoffi-
cial job that needed to be performed,
The tool that our hands gravitated to-
ward was the Milwaukee 0394-1. In
terms of design, Milwaukee has
achieved a balance that reflects the
basic requirements of a cordless drill:
easy handling, comfort and the power
when you need it for the oceasional
heavy job. 20|
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YOU CAN TELL a lot about Jack Daniel's
Whiskey from the sign on our front gate.

Visitors to the Hollow always comment on this
sign and especially our quiet, unhurried way of
life. You see, we make an old time whiskey here,
slowly charcoal mellowed to sippin’ —
smoothness. And we age it slowly too,
over long years and changing seasons.
Yes, there are faster ways to make
whiskey. Many distillers employ them.
But once you compare Jack Daniel’s,
you'll understand our reluctance to

pick up the pace.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Temnesses Whiskey » 40-43% alcohal by volume (B0-B6 proaf) » Drstsdled and Bottled by
Inch Canial Distilkery, Leem Motlow, Peopeietor, Route 1, Lynchburg (Pop 361}, Tanmersee 37352



ver the past decade Classic

Roadsters, Ltd., has been design-

ing and engineering road-
sters to be built by individuals
like yourself. We know that
guality pays and leads to
vears of enjoyment and
dependability. That's
why professionals say:

“In recent years, Classic

Roadsters has earned the

reputation of being called - ™
‘manufacturer of the highest . SEBRING
quality kit cars in the industry.”

The Editors — Hi Performance Kit Cars —

The reason thousands of customers have assembled their own Classic
Roadsters is not just to save monew. There is a great deal of fun and
excitement in seeing these beautiful automobiles come to life. The
assembly process is easy and requires only common tools. Even the
body color arrives finished — no painting.

Call today to find out now about this fun and rewarding project and build
your own Classic Roadster. Also available custom built and ready to gﬂ'

Call now for
Brochure info:
For International Export Call 1-701-283-8866
S A S S S S e |
Please send TI'IE the following information: Mame:
[[] Easy-To-Assemble Kit ;
L] Lu:.ium Built Roadster Phone (Day}. { )
A) O] FREE Color Brochure, parts & Phone (Evel: ( )
options info, and corporate report Address:
By 1 $5.00 16 pg. Product Catalogue, ' =
plus 24 pg. company, component & City: State: Zip:
X pricing mio . L1 ¥IsA [ MasterCand
O s]aﬂ} \f:_i;; Videota ]{Eur;mrall: kﬁ Exp. _J_I
e produe) pous "B ih:raturc PHE. RN sl be o i1 PR 0 =
[} ] $2.08 Profit wtunities report G gt

Classic Roadsiers, Lid.

pe
l h 1617 Maim Ave., Fargo, KD 558113 l

Also Available “Manufactured in Canada” Canadians call 1-500-437-4342

THE RITES OF SPRING
(Comtinued from page 64)

ed price, which is expected to be
about $20,000. But viewed from the
perspective of current Porsche
prices, which is the not-unreasonable
perspective VW would like very much
for you to take, the Corrado can be
perceived as something of a bargain.
—Tony Swan

Mazda MX-5, RX-7

Just when you thought Mazda had
gone to sleep, the boys from Hiroshi-
ma seem to have rediscovered the
sports car. [t's called the MX-5 Miata,
and it's the embodiment of the old
British sports car ethic—small, light,
zippy and open,

The new roadster is about the same
size as a Honda CRX, and the combi-
nation of its elassic front-engine/
rear-drive layout, 4-corner double
wishbone suspension and 52/48
weight distribution promises to make
it & nimble handler,

Power comes from Mazda's 1.6-
liter 16-valve dohc Four—a healthy
116 hp at 6500 rpm—and the gearbox
is a H-speed manual. Brakes are discs
all round, vented up front. Pricing
was open to conjecture at press time,
but educated guesses put it in the
$15,000 range.

Elsewhere, Mazda has made a num-
ber of small but telling improvements
to the ever-popular RX-7. Most im-
portant are revisions to the rear sus-
pension that produce significant gains
in handling, particularly under brak-
ing. The engineers have also been
busy inside the RX-7's rotary engine,
inereaging compression, reducing
rotor inertia, tweaking the induction
system and redesigning the turbo-
charger.The net here is a bump
in both normally aspirated and turbo-
charged output—from 146 to 160 hp
for the former, and from 182 to 200
for the latter. —Tony Swan

Nissan Axxess

Undeterred by the chilly reception ac-
corded its Stanza wagon, Nissan is
back with a slick new entry for the
minivan derby. The Axxess sports
the usual lengthy assortment of ame-
nities we've eome to expect in Japa-
nese cars, but its most interesting
feature is an optional 4-wheel-drive
system with two viscous couplings.
The first of these, in the center dif-
ferential, automatically varies front/
rear torque split according to traction
conditions. The second, in the rear,
ean vary torque split from side to side.
Power is supplied by Nizsan's new
sohe 2.4-liter 3-valve Four, the same
engine used in the new 2408X.
—Tony Swan
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Now NRI trains
expert security e

u to be today’s

nics technician
as you install and troubleshoot state-
of-the-art security systems in your
own home and auto.

Violent crime, theft, fire. . .they're facts of
life in the US. today. But now there's good
news, too. All across the nation people are
fighting back with high-tech electronic
security systems. In fact, Americans will
spend over 17 billion dollars on securiry
services and equipment by the year 1991,

For you, this new consumer demand for
clectronic security systems means even
more good news, It means a breakthrough
opportunity to get in on the ground floor
of a booming new industry. Now, no matter
where vou live, you can start a high-paying
carcer—even a business of your own—in-
stalling, servicing, and maintaining residen-
tial and commercial security systems.

Best of all, NRI's ready now to give you
the hands-on security electronics training
youneedto
get started
fast.

You train with and keep :
a closed-circuil television camera, mount, and
9* monitor; state-of-the-art fire/intruzion
alarm control panel with digital dialer; remoie
entry k ; passive infrared motion detector;
smoke r; remiale conlrol auto alarm with
maotion detector, ignition disable relay, and
sirem; NRI Discovery Lab® for circuil
demonstrations; and band-beld muliimeter
with 3% digit readout.

Make good money in
challenging career as a
security electronics technician—
even start a profitable

new business of your own

ight : the skills you need
mnm Hrm: oll security systems
NRI's at-home Security Electronics training
gives you solid electronics know-how, plus
a complete working
knowledge of popular
security devices in
use: today.

You learn how to
install and service
magnetic contacts
and pressure mats. . .
microwave, ultra-
sonic, and passive in-
frared detectors. . .
personal identifica-
tion systems and
electronic listening
devices. . .even cen-
tral station alarm
systems and today’s
most sophisticated

complete electronic alarm systems in your
own home and auio, testing and trouble-
shooting working alarm circuits. You actually
safeguard your own property while gaining

Installing bome security systems like this closed-circuil camerd arid
momitor is fust one way you can make money as @ security electronics

fire warning equip- | "ehnician.

ment. But that'snotall.

Your hands-on training includes state-of- the expertise you need to move fast into an
the-ort CCTV equipment plus home and exciting career—even a business of your
auto electronic alarm systems you keep own—as today's expert security electronics
NRI gives you hands-on experience with to-  technician,

day's newest, most popular security systems  Send for your FREE catalog today

For all the details about NRI's at-home
Security Electronics training, send the cou-
pon today. If the coupon is missing, write to
NRI School of Electronics, McGraw-Hill Con-
tinuing Education Center, 4401 Connecticut
Avenue, Washington, DC 20008,

' & m SCHOOL OF ELECTRONICS

MeGraw-HIll Continulng Education Cantar
4400 Connecticut Avenue, Wathington, DC 20008,

[ Check one catalog anly
[ Security Bloctranics [ Fobatics

a5 you train with the professional closed-
circuit television surveillance equipment
and high-guality electronic home and auto
alarm systems included in your “ourse,
Step by step, you learn by doing. . .eval-
uating your own security needs, installing

il

[ kir Condiiomng, Heating, [ imall Engine Espoir

s
a [J Computens ond [ TW¥ideadtdia Servicing ered Rulrigercsion [ Autemctive Servicing
= Mizrapracessar [ Basic Elnetranies [] Heciricaan [ techamithing
l Mama e
I Adddreas,
' City Siohe. Iin
| Accredied by the Mefional Home Sy Councl  Far cameer courses approved under GI B8 ] check for detale. 10008



PM HOTLINES

COMMUNICATE
WITH US

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

HOTLINE PHONE NUMBERS

Since last July, we've had special telephone numbers here at Popular Mechanics that allow you to
call our editors directly and easily. They're activated once a week, on Wednesdays, from 3 to 5 PM EST.
All the editorial staff hotline phone numbers are listed here.

HOME & SHOP AUTOMOTIVE

Steven Willson, editor [212) 265-7538  Tony Swan, editor [212) 265-7526
Joe Truinl [212) 265-7570  [new cars, motorsports|

Tom Klenck [212)265-7572  Mike Allen (212) 265-7536
{building, home remodeling, (vechinical and design,

shop design, tools, care and maintenance)

famiare ysaidng arid desigri] BOATING/OUTDOORS
ELECTRONICS/PHOTOGRAPHY Joe Skorupa, editor [212) 265-7596
Stephen Booth, editor [212) 265-7581 GENERAL

SCIENCE/TECHNOLOGY/AEROSPACE Joa Oldham, editor-in-chief [212) 265-7503
Tim Cole, editor [212) 265-7740  BINl Hartford, managing editor [212) 265-7518

READER SERVICE BUREAU

We have a Reader Information Bureau that is operational five days a week during regular business
hours. Our Reader Service Bureau number is (212) 649-3127. Please call our Reader Service Bureau, not
our editors, for information on back issues, reprints of articles, subscription inquiries, plans offers, etc. It
will save us all ime.

ELECTRONIC MAIL

Now for the first time, you can communicate electronically with us if you have a personal computer
and a modem.

You can call the PM computer any day between 6 PM and 8 AM (only) EST. The number is (212) 582-
8369. Once you're on line, you can leave messages for specific editors, or direct inquiries and com-
ments to a specific department. The department bulletin board also allows you to share your thoughts
with ather readers who call in.

New users will get an identification number and password that allow them to access the system.
Simply set your communications software to 8 bits, no parity and one stop bit (8-N-1), and set the baud
at 300 or 1200. If you're asking a specific question, allow a week before calling back for our answer.
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EARN $18 AN HOUR!

Turn Your Spare Time into EXTRA INCOME!!!

Operate your own Profitable Sa

\ BELSRUI 2
Sharp-All
lets you
easily
Sharpen
Saws, Shop
and Garden-
ing Tools for
Home and
Industry!

Naw, use your spare time to generate low risk, high profit income
to improve your lifestyle!
With the Foley-Belsaw Model 1055 Sharp-Allit's easy for you to start
your own profitable Saw & Tool Sharpening Business. Yours is a
service business,..there's no selling invelved, no inventory required.
Y ou spread the word about your business and people just start bringing
in their saws and tools for yoo to s ...it"s that easy...and you
pocket year ‘round profits for the things you want to do,
Manage your own time and reap the rewards of
JSinancial success and job satisfaction!
You're your own boss, 50 you set the hours, Work in your spare time
or build into a full time operation right at home in your garage,
basement or tool shed. Work as much as you want, as long as vou like.
Plenty of business jusi waiting for you to stari
your own Sharpening Busimess!
With all the new residential and commercial building in America
today, more than enough business awaits you when you open your
shop. Every home and business has saws and wools of all kinds that
need sharpening periodically and with your Sharp-All you can service
the needs of your community...no matter whether you live in abig city,
small town or rural farm area...you'll be the sharpening headquarters
for carpenters, builders, manufacturers, craftsmen, hobbyisis and
homeowners.
It's easy fo get started, no experience necessary..and vou deal
direct with the factory for low prices!
You don't have to invest thousands of dollars to get staried in business
for yourself. In fact for less than $2.00 per day, with the low cost Sharp-
All and your desire to get ahead, our Operators Manual and Guide to
Profits will provide all the necessary information and step-by-siep
illustrated instructions you'll need 1o get started. With Foley-Belsaw
you deal direct with a dependable company with a history of provid-
ing independent businessmen and women with quality products and
superior service since 1926,

To get started ... just fill in the coupon TODAY and MAIL IT!

30-DAY FREE HOME TRIAL OFFER!

We'll rush to you our FREE “Lifetime Security” Fact Kit by return
mail...First Class! You'll receive full details on how to start your own
fitable Saw & Tool Sharpening Business with no risk on our 30-
ry FREE Home Trial Offer! There’ s No Obligation to buy...and No
Salesman will call,

w & Tool Sharpening Business!

1]
| ||I

READ WHAT THESE SUCCESSFUL SHARP-ALL
OPERATORS SAY...
"Sometimes | make more in a week in sharpening than [ do on ng
regular job. I still have a lot of years before [ retire, but | can hand
both full and part-time jobs without any trouble.”

Don Lollar, Louisiana

“...the thing that impressed me mosi is that just about everything that
Foley-Belsaw claimed turned out to be true, Younormally read the ads
you know, and tend 1o look between the lines for what it' s really like,
but with Foley-Belsaw it was a straight deal and whatever they said
was true.”

Al Krasnow, Connecticut

"I never sharpened a saw before in my life..only advertised in

newspapers for 2 weeks and now [ have more work than [ am able to

do. I have as many as one hundred saws ahead of me at a time."”
Frank Sartin, Washington

“I have had excellent results with the Sharp-All...you just can’t beat
it...if Is easy to set-up, doesn’{ lake long te change stones...all in all,
itz mo trouble to work with."

LaVern Heim, Kansas

ACT NOW! SEND FOR
FREE FACTS TODAY!

AT TR Foley-Belsaw Co Since 1526
Y FOLEY HGUEI’rE.q Mpany

| LY ansas City, mﬁdslu i

I 1 Yes, please rush my FREE “Lifetime Security”
Fact kit on starting my own profitable Saw & Tool

| Sharpaning Business!

| HAME

| ADDRESS

e

| STATE

]




More w with | ess

BMORE EFFECTIVE By B LESS TIME Because
duplicating the motion of NordicTrack is so efficient,
cross country skiing, the | you burn more calories and
world's best exercise, \ get a better aerobic workout
NordicTrack provides the in less time,
ideal aerobic workout. BNO DIETING No
BMORE COMPLETE other exercise

Unlike bikes and machine burns
other sitdown more calories
exercisers, than NordicTrack
MordicTrack .. 90 yOu can
exercises all lose weight
the body's faster with-
major muscles out dieting.
for a total EBNO
body workout. IMPACT
BMORE Running and
CALORIES some aerobic
BURNED In workouts can

cause painful and
potentially harmful
jarring. A
MordicTrack workout
is completely jarless.
BMNO SKIING EXPERI-
ENCE REQUIRED Even if
vou've never skied, in a few
minutes you'll be “tracking”
your way to hetter health.

tests at a major uni-
versity, NordicTrack
burned more calories
than an exercise bike and
a rowing machine.*
BMORE CONVENIENT
With NordicTrack, yvou can
exercise in the comfort of your
home. NordicTrack easily
folds, requiring storage space

What Is He Doing?

He's making a concress fower
pot . @nd 56 can YOU
ke and sell your own
arnamental concrete ilBms.
Qrder your Book with mer
425 alummum malds. prices
and production (rade secels
frgm woedd s largest mald

manyfacturer Only §700

COMNCRETE MACHINERY CO., INC
PO Box A-99 Hickory, NG 2BB03

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES
LASERS, PHASERS for shewh wave., wrapons, hurming

cuming, hodngraphys , chkid wnting sl visble ligha Poam
application. PLASMA TORNADO. FORCE FIELD:. 10N
WiNLL WM MOTORS. LIGHTNING GENMERATION,
TELSA CTHLS, ANTIGRAVITY . MAGNETIC IMPLLSE
(NS, INFRASDNICS and ULTRASOMNIC DEVICES
SHOCK sad STUN GUN PROJECTORS fir poersosal preiec
tion SEE IN TOTAL DARKNESS . LONG RANGE VINCE
TRANSMITTERS, DIRECTHINAL MICROPHONES. [N
TRUSION DETECTORS For security. PLASMA
GLOBES and INSECT/RODEMT KILL]:RS REPEL-
LORS for the home. SEND 51.00 for CATALOG OF
PLANS. KITS AND COMPLETED ITEMS TO

INFORMATION UNLIMITED
BOX Thh, Dapt. 120
AMHERST. NH 03031

of only 17" x 23",

*Scientific test results included in
MordicTrack brochure.

FREE BROCHURE AN D VIDEO
Call Toll Free Or Write:

1-800-328-5888

In Misaesols -S04 22505 In Cansds 1-S00-413-9542

d k i 141 Jonathan Blwd. N., Chaska, MN 55318
ease ree brochure
nr .'G ran l E:Illﬂfr:l"rdidltﬂllptﬂ YHS [0 BETA
Bill Koch Name
THE BEST WAY TO FITNESS BERE 1 e
Sitver Meaalint l City Stabe Zip
A CML COMPANTY © 1988 MNordicTrack I L b .

SINGERS!

FROM REC
Oﬁ_‘ﬂ& AND CDa!

CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamlin, Zenith, Scientific
Allanta, Magnavox and all specialized ca-
ble equipment available for shipmeant within
24 hours. For fast service MC/VISA or
C.0.D. telephone orders accepted B00-
648-3030 60 Day Warranty (Quantity Dis-
counts) B A.M, 1o 5 P.M. Monday through
Friday Central Tima. Sell Addrassed
Stamped Envelope (80¢ postage for FREE
Catalog).

Jlrn 0, Phomne I -{hl. e and Demo ng md

_— wmgrvut Eu::h-nniu In;:l: LT Sound, Dept.Pm-3, 7980 LT Parkway
: Chicago 60639 Lithonia, GA 30058
w“a'dars hr.:cui:md

Mo lilinois

Manufsctured and Sold Exclusively
IR PHONE DEMO 40-‘ 482-2485

e

GOLD AND PRECIOUS METALS MERCHANTS®
Wil buy your scrap_. o
OGao

I:Ili:mmed_tm:le of
| opentlcals T
¢ OFlatinum

OSilver

OPFaltadium, eic

*regiilered frade name

WE WILL SEND YOLU PATMENT IN LLE FUNDS.
ALL TRAMNSACTIONS STRICTLY COMPIDENTIAL

Purchaser becomes owner of goods recehved,
All meals 10 be melied down and considered
scrap. Record of pransaction 1o be enclosed.

Prind in block letten & include n parcel,
mame and bl mailing sddresa. o T

send i
fm U5 AL} I Canadaj
S5..G. & PN Led. Py LG & .MM Lid.
& Cemter Streeq b )] d Ave. W,
Liwigion, Mew York Wi le, Ontaria
TAE2 LS A MIM 1N Canada
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YOU CAN MAKE UP TO

One Million Dollars
in 9 Months
Guaranteed!

Diear Friend,

| made one million dollars in # months. You may
do better!

My name is John Wright. Nod 1oo long ago | was flal
broke, | was 331,000 in debi. The bank repossessed
car because | couldn®t keep up with the payments. .ﬂ.nﬁ
ane dir the landlord gave me &n eviction notice because
I hadn’t paid the rent for three manths. So we had 1w
move oul, My family and | stayed at my cousin’s place
for the rest of that month befare | could manage to get
another apartment. That was very embarrassing.

Things h-wduuadmwlumfwrhomm
Southern Callfornks. The one I'm living in now in
Beverly Hills is worth more than one million dollars. |
own séveral cars, among them a brand new Mercedes
and & brand new Cadillac. Right now, | have a
million dollar line of credit with the banks and have cer-
tificates of drpuml al 5100000 eich in my bank in
Beverly Hills

Best :rf:lJL. | have time (o have fun. To be me. To do
what | want. | work about 4 hours & day, the rest of 1he
day, lnga :hlmﬁ that please n&hSm;em i:. Jum SWITImL-

sailing — shopping er ¥ racquet-

ball or (ennis. Sometrmes, frankly, 1 just liz oul under

the san with a book. 1 love to take long vacations.

| just gt back from a two week vacation from — Maui,
awall.

I"m not really t to imipress you with my wealth.
Al I'm trying to do is 10 prave 1o you that LI"||
wasn"t because of that mone sa:mimgfc UL-
1o find that day, | still would have been poor ur m
even bankrupt. 10 was only through (his amaring money
secret that | could pull myself out of debi and become
wealthy, Who knows what would have happensed 10 my
family and me.

Knowing about this secret changed my life complete-

ly. It brou l me wealth, happiness, and most

important o hl’ Finctllllll"imnd This u:m will

change your ¢, |oc| | W VE YOU EvEryl
“é-'u all your mne; problems. ui'LEL‘L"

:-'oudun :hwla:-krmrﬂurdl'wn You can try it for
yourself, To a:: that you try this secret, 1'm willing o
ﬁ;ﬂm! 00 in cash. (I'm giving my address at the

1om of this page.) 1 figure, if | spend $30.00, |
your atlention. And you will prove it o ymrﬂ!!l’ |f:u
amaring money secret will work for you, 1oo!

Why, ;;ou may ask, am | wdhn- 1o share this secret
with you? To make money? Hardly. First, 1 already
h.l‘h":lllll‘l.tTl‘iﬂl‘.lﬂ'lﬂd s I'll ever need
Second, my secrel does nod inviolve any sort of competi-
tion whatsoever. Third, nothing is more st isfying 1o me
than sharing my se:m only with those who realize a
golden opporiunily and f" on il quickly.

This secret fs incredibly simple. Anyone can use ir,
You can get started with practically no money at all and
the risk is almost zero. You don't need special training
or even & high school education. It doesn’t matter how
young or old you are and it will work for vou at home or
even while you are on vacation.

Let me tell vou more about this fascinating money
making secret:

With this secret the money can roll in fast. In some
cases you may be able to cash in hterally overmght. IT
you can follow simple instructions can get started in
imﬂclnmmllummh o have bie

oney in your hands the very next morming. In fact, this
i:ﬂ m!lhl be the fastest fegod way to make money that
ever been invented!

This s m very safe way to get extra cash, I is practical-
Iy risk free. 11 is not & dangerous gamble, Everythi
'Ii_'nud-u already been tested and you can get star
Mlusrrnne?mmnmupmphipmd for & night on
Ine 1own

Ome of the nicest things about this whole idea is that
you can do it at m your spare time. You don't
need equipment or an office. It doesn't matter where
you live either. You can use this secred to make m if
you live in a big city or on a farm or anywhere in
tween. A hushand and wile veam from Mew York used
my secref, worked a1 home in their spare fime, and
made $45.000 in ane {:nr

This secrel is simple. [t would be hard 10 make a

mistake il you ired. You don’i nesd a college degree o
even 3 high school education. All#ﬂu ne.ed Is & !I.ule
mmw senge and the ability 1o follow simple, casy,

step instructions. | personally know & man from
Engﬁﬂmund:hummdmndeumuﬁm
{ru;r.!m
ou can use this secrel to make money no matier how
ar how young you may be. There is no physical
hburmmhluiur!:utrﬂhm;mmmrllcm done

Here's what newspapers and magazines
are saying aboul this incredible secrel;

The Wi tom Thmes: i

The Rl Road to Riches is paved with golden tips.

Los Angeles Herald Examiner:

We've all got 1o stant somewhere. . The Roval
Road to Riches is the {irst step in the n|:h|: direction!
Mational Examiner:

John Wright has an excellemt guide Tor achicving
wealth in your spare time.

Income ities:
The Ra oad 1o Riches B an invalusble guide Tor
finding success In your own back yard.

Mews Tribune:

Wright's material is a MUST (or anyone who con

templates making i as an independent

entreprensur.

Surorss)

John Wright beleeves in ss.rl:crss. pure and simple.

Money Making Opportuni

John Wright hla.s B rare yl’l Fm' helpin e with

no expericnce make lois of money, many
wealthy.

Hollywood Trade Press:
We have never heard of an adveniser offering 1o
pay readers 530 1o (ry s nroﬁm._wrmhl'ﬁ will-
ingness (o do this convinces us thal his money secret
miust really
California Pnllﬂul eek:

.. The politics of hl:h Mnance made easy.

Hollywood Chtlzen News:
He does more than give general ideas. He gives peo-
pl: a detailed A e £ plan (o make big money.

The Dkeseri Su
Wiright's Ra_].d-' HM:_! I Riches lives up 10 its title in
offering an uncomplicated path to financial success.

whether you're a teenager or 90 vears old. | know one
woman who is over 85 and umzmﬂrhrm:h
meeds with ihis secret.

When you use this secrer 10 make MONEY YU never
hawe o try 1o convince u.nybod of an SEgl'mm,g Thas his
nothing to do with doo ing, telephone
solicitation, real estate or II'Ij'thII:I.g else that involves per-
sonal contact.

Everything about this idea is perfecily and
homest, You will be proud of what you are m.md
you will be providing a very valuable service.

It wu!mitlh:muTwohnunluhunhmtuua:
this secrer. After that everything is almost antomatic.
After you get started you can pn:lbiblt do everything
that is necessary in three hours per week.

PROOF

I know wou are skeptical. That :unp]ly shows vour
good business sense. Well, here i prool from pnuplr
who have put this amazing secrei into use and have go
ten all the maney they ever desired. Thelr inlyials h-wc
been waed in o 10 prodect thesr privacy, but | have
full information and the actual prool of ther success in
my Files.

'Mon Money Than | Ever Dreamed®

*“All | can u& your plan is gread! [n just 8 weeks, |
took in over $100,000. More money than | ever dreamed
of maki At this rate, 1 honestly believe, | can maks

OVEr B 'Lmd.ull.uspnyﬂr.”ﬂ_ E., Providence, R.I.

59,800 In 24 Hours!'

;1 didn't hﬂl‘;ﬂ il when you uialn;hr m‘rrlI could
produce money (he mext movming. , wis [ wrong,
and you were right! | your Royal Road to
Richkes, On the basis of vour advice, 19,800 poured in, in
less than 24 hours! John, your secrel is incredible! "

L. K., Laguna Hills, CA
“Made §15,000 In 2 Monihs Al 22°
* 1 was able 10 earn over 15,000 with your plan —
just the past two months. As a 12 year old girl, | m
thoughi that 1'd ever be able to make as much money,
as (st as 1've been able to do. | really do wish to thank
you, with all of my hear,™
Ms. E. L., Los Angeles, CA
“Mnde Iihiﬂi'll.'l hﬁu-:lrlu.‘u o e hed
up &ll the plans that promised o
mw I am lucky | did — but I am
even more lucky that | took the time to send for your

material. It changed my whole life. Thanks 1o you, 1
made $126,000 in 3 months. "™
5. W, Plainfisld, IN

‘Made $203,000 In 8 Monihs®
**1 never believed those success siories. . . never beliey-
:dl-uuldb:nneoh-ha‘n . using your techn ﬁuﬁ i
ust B months, | made over § IIIJ
ix]llil}l]mn:mlh:lulﬂdi ! Mot just well prepared,
bul simple, easy, fast. . John, thank vou for your

Royal Road 10 Riches!™™ " s A A

“S500,000 In Sx Monihs"

“I'm amazed af my siccess! By using your secret |
minde $500,000 in six months. Thai's more than twenty
times what I've made in any single year before! I've
never made so much money in such short time with
minirmum effori. My whole life | was wmtm,g for this
amaring miracle! Thank you, John W

R. 5., Melean, VA

As you can tell by now | have come across MHIE
preity good. | believe | have discovered the sweetest lin
money-making secret  you could ever imagine.
Remember — | guarantee ii.

Mot of the time, it 1kes big money 10 make m

This is an exception. With this secret you can start in
your 1?“ tirme with almost nothing. But of course, you
r.ﬁ:rll we 1o st small or stay small. You can I.i
fast and ul’ulsluu\nﬂi The sire of your pr
tally up to you. tee how much you wl-.lt
make with this mﬂ bt | can tell you this — so far this
ma:& oducing secret makes tbepml'm. from

er ﬂms. look fike peanus!

Mow at lmst, ['ve mrrrph:lel]l upla.lm:d this
remarkable secret in 2 apecial m I call
il *The Roval Road mﬂ.n:h:-a" Some call lan'dra:!e
You'll probably call it **The Secret of Riches". You will
learn everything you need to know s ep. So vou
too can pul this amazing money making secret (o 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 money, instead postdate your
check for 8 month and a hall from woday. | guaranies
ot 10 deposit it for 45 days. | won®t cash your check lor
43 d:r;'a before | know for sune that you are completely
satisfied with my material.

$20.00 FREE!

There 5 no way you can lose. You euner s-nlue all
your money problems with this m (in just 30 ﬂur
voi get your money back plus $20.00 in cazh

Do you realire what this means? You can put my sim-
Elz secret imto use, He able to solve all your money pro-

lems. And il for any reason whatsoever
100%0 satisfied after usin
may return my material, And
your original UNCASHED CHECK, but | will also
send you an extra 520,00 cashiers check just for giving
the secret an honest try according to the simple instruc-
tions.

1 GUARANTEE IT! With my wru-
m.lhninhhﬁﬂﬂl]&lﬂﬁ'!ﬂikhﬂ

Te n;d:tr sim gl:rh: your nair"lcedmﬁ N{Eh‘ﬁlﬂl‘l.ﬁ
piece o SE YOUT check or m

order anﬂsﬁ?} andm{ditf:ﬂ o

JOHN WRIGHT

TBO

Ocean Park Blvd.
Sulie 065
Sants Monica, CA 80405

But the supply of m{mﬂ:ml is limited. So send in
your order now while the supply lasts.

If you wish to charge it 1o your Visa or MasterCard —
be sure (o include your account number and expiration
date. Tha's all there is vo it I'll send you my material
right away br requrn mail, along with our untmdlhonll
guarantes,

the secret for

SWORN STATEMENT:

" s Mr. Jobn Wright's accouniant, | certifly that
his aisets exceed one million dollars.’

Mark Davis

© 1988 JOHN WRIGHT



Com
SHORTEST U.S. DOLLAR SERIES SINCE 1795!

The Susan B. Anthony Dollar
was issued only 3 years! The nnJy
other 1I.S. Dollar with a shorter life
was the 1794-95 Flawinﬁ Hair
Dollar — America's 1st Dollar!

This is your opportunity to get
the complete First Year All-Mint Set
of the historic 1979 Susan B. An-
thony Dollar. One Uncirculated
coin from each US. Mint —
Philadelphia. 5San Francisco,
Denver. Purchased individually,
these 3 coins would cost $10.50, sets).

Littleton Coin Company, Dept. LSB346, Littleton, NH 03561
©1988 LCC Serving collectors nationwide since 1945

| Send coupon with payment to: (how many — limit 4 sets) i
] Littleton Coin Company $___ (total enclosed) I
| Dept. LSB3486, Littleton, NH 03561 g I
I Susan B. Anthony Dollar FirstYear Set I

J

but this offer saves you money.
YOURS FOR ONLY $5Vper set!
Ridiculed by the public as the
“Carter Quarter” the mini-dollar is
fast becoming a prized collectible.
Hard to put together now, a First
Year Set will get even harder. Clip
the coupon below and send today!
In addition you will get great price
lists of U.S. coins, along with other
offers on approval. tisfaction
uaranteed. DON'T DELAY! (Limit

I (3 coins; 1979 P 1979 D, 1979 5). 85.00 Address
| Full 45-Day Money-Back Guarantee TR

SH!?RTWAVE RADIO

Discover one of most in-
credible collections of electric-
ity and electronics books to
come along in years, Youll find
scores of high quality new

books and reprints of rare old
books on ding and collect- B2
ing old time including G

[ -gap transmitters, c
If.'la;:tagrr-gmcﬁ.tht and other
antique recelvers, carly teleph- B9
ony and television, and more! §

Tesla Coils! §

Build Tesla coils, induction
ﬁcxllls. Uﬂﬁhuml allﬂ ?ﬂ]:_::r
iy t genmerators! =
w&rl:d ang rcpail"gmutm:sr Design
and build electrical generators!
p Get high power from auto alter-
nators! You'll nl;ﬂjuan books
on these topics m more]

You'll even discover -
a sire collection of books on “Fringe
Science” = lost continents, perpetual
motion, unusual phenomena recorded
throughout the centuries, and much
more, Explore the strange world that
= { lies between fact and fiction!
N N N N N N . . 1

Lindsay’s Electrical Books

PO Box 12-WM6, Bradley IL 60915 l

Wide Variety!

You'll find plans and info on all
types of unusual :quiJ:mml. from

lasers to century-old inducton
colls] Build egquipment your
friends haven't even heard of!

Write for a catalog!

Write for your copy of =
Lindsay's new Electrical 38
Books catalog and see for |
yoursell what you've been
missing] Send %1.00 [US &
Canada) or $3.00 foreign air-
mail. We'll send your catalog
immediatelyl Write today!

o . class mail! [
- [

City .- S— le—_J
. . _ F _F B B B B B ]

142

TELEPHONE LISTENING DEVICE gy

Ly

Wiy it o Breeiul e o BaiTdles
Trameuly 43 i % mie i gey P e -Laay
At KX o up 0 T Balery g el |

1 For cataing ol Trasaesien . Yoot SOranies asd
il speculy Meem i 53 00 0 U5 Cori

i R TepRang [ReERERY. 0 PO ST ﬂ:E
hiend [ornchi bwbwsen dny Copieie o Wge EE
MY ard O MEphone b ST mae | g
Fait by wrbeiy PR i asdeed Rpcorda ol |
NOEE o oMLY SROS MCHDE when f_‘g
b leu. i phess 8 bong 0 i;i
e———————————— o
$I.919_5'Em oo e BE g
Supar Powerful .!.i
FM TRANSMITTER Ei
ér‘
i

BASEMENTT

FLUSHES UP o sewer or
No Digging Up Floars

Install It Yourself - Amywhere
Write McPherson, Inc., Dept. 16
Box 15133 Tampa, Florida 336

SMALL ENGINES "GALORE"

-y Owar 1,000 available. Fantashc savings.
K you think our compatition has good
Ly prices . .. check ours. lustrated Discount
Price Catalog $2.00 (Relundabés lirst order)
ASHLAND SMALL ENGINES
Dapt. M 104 Hanry Clay Bivd.
Aghland, MO 85010 1-314-857-2110

jmad  How To Eavesdrop [y
m On Your Neighbor m

- BRI R ey peOBle B0E SRy 50 Paii wivel, Rusbands.

Frignaiy and neighbiors. This  boot feaches The sscreis ol peos

m  FOU Can prolecl pourll Showi pou aksgle mapi o heat and e

whisl pcmsang siew i Hrrﬂwﬂw‘gwwmwr

- THIS BO0K 18 BOT TO BE USED TO EAVESDROFSE —
For o anll 1-008-559- 1140 34 hra. from iy Iouch lone phone.

= YISA and MasterCasd GAOERS ONLY call 24 . 1-800-842-9199 =

- -

L] L]

O serd 1000 = 100 poavligs bnd hindling 16
Eanbury Sywioma, PO, Box 4372, Dept 30, ASenia, G4 5554
.. ...

PVC PIPE FURNITURE

Profitable Home Business

Plans, Kits & Supplies & L
FREE BROCHURE S<Zas)
>

J & L Casual Fumiture Co.
P.0. Box 208 - Dept. P
Tewksbury, MA 01876

Tel. (508) BS51-4514

FREE COLOR CATALOG
| choase from over 100 exciting kites.
. unusual & innovative designes.
1 Call or write for your catalog today!
| Into The Wind » [303) 489-5358
1408-M Pearl 5t., Boulder, CO B0302

L-------___

et JACTORY-DIRECEL
1 NEW.. bavtary operated scootar pues m:'."
Fun into life...uis it at home, go #hopping, H
wisit friends, travel. Lightweight, fits il 1

par trunks. Money Back Guarantes!
STRUCK CORP. = Dept: PM38S #
—- SEPARSURG Wi 3012 Y

- -
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| make people into

Note: Milionaine listing is fully documented, certified true and available for inspection

Now | want to make you
and 99 others Millionaires too.

Using my easy Win System, hundreds /
of people across the U.S. are winning '
their State Lotteries AGAIN AND

AGAIN AND AGAIN.

Because you're reading this,

it's your turn:

LET ME GIVE YOU THE WINNING NUMBERS
FOR YOUR STATE LOTTERY

FREE!

(JUST SEND IN THE COUPON.)

THERE HAS NEVER BEEN
AN OFFER LIKE THIS—

IT'S YOUR EXTRAORDINARY
OPPORTUNITY TO WIN THE
MAJOR JACKPOT PRIZE
IN YOUR STATE LOTTERY.

My marmm is Gad Howard, You probably hove hasnd ol
ma | sctually developed a Winning Syatem. s
&5 sasy Tor anyons ko win wilh, my Sysiem has msde
haagling news around the Cowntry

(ot Dl Wt i o1 (el PTOEE IMEOFTANT PuibRCahonS o
The Ll 5 — Tha Mew York Times, The Wal Street Journal
and Newsweok —as well as inlerviessd on poputar TV
Tal Shows such as “Good Morming Amenca )

The fact of the maneyr i, [ ave cracked e Shele Loftery
Gama.

Becsuse you'nr msdng this, you personally am mwbed
80 crach your State Lofery Gama (105 a snap with my
Sysiem | Hare's whial I8 send you FREE™—s0 you can
become an mmedsabe Lotkery winne

YOUR STATE LOTTERY WHEEL YOUR WHEEL IS5
ABLE TO "PICK™ THE WINNING NUMBERS—ALL OF
THEM—FOR YOUR PARTICULAR STATE LOTTERY
BECAUSE IT INCOAPDRATES MY SYSTEM

1 know for sume My System wors

How do | know? 'Whien | tested my System hem's whist

h?p'n.d 1w thy Sate Lotrery 72 TIMES WITHIN &

¥ mlf

Whiah | put ™ Swl-m i i hands ol oedlasn offei

people, the ol place

1. Mr mnd birs dMu:mgmu:ldrn Sysimm—
and IMMEDIATELY won thelr Hll:hlnn Lotmry
THREE TIMES IN 10 DAYS lor §1,110,184.00.

2. Hannath W ol Callornin used my Sysbam—
wnd IWMWE LY won his Callfornia Lﬂlhr‘[ﬂ
TI.IE‘S-iLIrmg I ever 3100,000.00 in & singhe Lot-
[

3 Max and Wonda Harred of Indiana used my Sys
L B0 e "D? - and |MMEDIATELY won the Lot-
InI'I'IT Sq:nl.hmnq up 1o $500,000.00 on &

& Manues Gmme Laavaile Carbar and Jarmes Shivigy
usd my Sysbarm o ther local Governmen Lofanes
of New York, Was tan, D.C.. and Califorrsa m-
specivaly—and IMMEDIATELY won [in order)
BE61.000.00, S604,000.00 and §3.480 o

My Winners Group has in d approximalely 100 mane
wmiar pecple abis 1o gal hold ol my System—use -
and make real Loftory money sgain and sgain snd
sgain. They ALL won heir Siale Lofenes nol st
once—aor twice-—bul THREE OR MOAE TIMES. IN-

CLUDY EE KHOWHN WINMERS WHO HIT
HEEFEE?IT‘TE LOTTERIES 60 TO 218 TIMES

L]

Feawe | went 1o give 100 oifer people & chance o win big
i the Lalary oo

That &5 why | have published hes nahce. Ard why | will be
migasng @ limited numibar ol STATE LOTTERY
WHEELS withoul charge | wam' 100 peopde lo becoma
Mulbonmres. You a0 be one of them. But you mast
eipond i s Adlicd welhoul diskay

T gat Imu.r compimentary STATE LOTTERY WHEEL

refiaTt (his inee” coupon nghl away

1'|Il'h-_r-mlm thia? Becauss | have all the monay |
nhbrniullmr:hml:mmml

hmu. woman [n Americe. To be known—by mil-

llons—an iha woman who bast the Lofery _ . . and
I 1Ilmlh'” e 'I-TII?F?II.GTTE.;;

mane am glving sway my

'II"I'I!E{. for tree.”)

STATE LOTTERY WHEEL
IS YOURS FRAEE"
The meaull of hundreds of hours of mahamatical
resaarch mnd Tha pur

computor
E:-u To anable you 1D win your Simle Lofery
U FRcalpt

o189 KA

YOUR FREE* COUPON

BeeC T
aiatribute & suffichent number of State Lottery Wheals s
O .

YOU MUST MAIL
HOW TO:

PMZBZ]

Gall Howard

521 Fiflth Avenua, 17Tih Floor
Nerw York, NY 10175

YES. | wart 10 wer The oty Pleass send my FREE" STATE
LOTTERY WHE EL — sshich ry abils Mo " pack” Ma winning numdaern

(i o tharm) for e gavDouias Siahe L G [ i
Illu'q-puﬂlgril i o ma PﬂfHﬂl.lwrlIﬂGE &rﬁ!Lﬂl
THIN  Howsver_n mfm § peomos o ool pou 55 8000 & | Asve
wevt my firsd 100,000, 00

C"‘g e Siyminem. pou
m;:H.FlBE lmil'bhluwmlilq-ld

Mana
Agdresy
Gty Simiw Zig
Stale (or Ceind. | Lefiery | play

FRIENDS & FAMILY
R & FREF Siete [LoBwy Wi /O e
¢ anpicie §1 kv mach parson fnr Faril Cllsy posege ang Randkng |
L — —
addmean
Cily; Stade, Dp

Lifady

__________________________I



Save $10,000 or more &l
on your new home...
beyowmhﬂder

Leara at home, NRIshows you how inone
complete, professional conrsc.
You can save from 10% o 50% on the cost of your new
home by building it yourself. NRI's course in Building i
Construction teaches you whar you need o know to be
a building contractor. Whether you want vo build your
own home, pet a better job, o start your own con-
tracting business, MRl can get you started righ!
From Site Selection to Landscaping
NRI takes you from st o finish in 70 bige-stee
lessons full of photographs and diagrams to make
learning easy. Leamn 1o read blueprings, estimarte
costs, follow the job right o the planting of
shrubbery and rees.
Learn Professional Secrets
No experience needed —nothings beft out!
You learn the trade practices and secrets from the
pros. Masonry, carpentry, roofing, painting, even
plumbing, hearing and elecirical work. You leam
how to supervise jobs. . . how o keep your job
moving on schedule, NRI graduates may parm-
cipate in an optional owner/ builder seminar.

Send coupon today for free NRI catalog.

| ”m SCHOOLS

MeGraw-Hill Contimsing Educatson Center
40 Connecticut Avenue, NW, Washington, DC 20008

i |

You leamn berter, because with NRI's practical
training, you get over 100 action projects from

At Last 8 Now Amazingly Simpls
GAS TURBINE

S
::.Tu. 18" ‘_.:r . 1S The.

e I B0 H.P. ldeal project der
perious-mirded hobbyivis, stusents; scientific and Indesiris
al aria classes. Maks on & mokal wmn:_l-ﬂht 'n'llr il lng
sttachmant. For use on small racin ™
wto. Full ales asssembly drawsl wl critical dlmensipns,
Bill of matarials and Fhoies, 51100 Mo,

0.0,
SAVOY SCIENTIFIC  sawra m.n.'a'.‘u .r.f’f'ou-

wllh White's Now EAGLE Metal Detector. Programmabile
Caompuier Driven 1o locate only valuable temsl Fin and
profilablel Models Trom $99.951

WHITE™S ELECTRONICS

1-800-547-6911 Dapl. PA-7 oweel Home. DR 87386

"".., = o5 BO0-222-3119 1!

Salt Laks Ciny, Utsh

scale-model conszruction to building acoual fram- l Wame THese v Age l
ing sections. Lessons and projects are coordinared I I
with the contemporary, energy-efficient home Addres

you'll build to scale as par of NRI's unique l
hands-m'l' tﬂining. oty | Geaee | 2ap (]

L

FACTORY -
ASSEMBLED

Buy your

MAGNATRAGC.

FACTORY-
ASSEMBLED

orin KIT

form |

Use your MAGNATRAC to build aroad or
landscape your home; Excavate for a patio,
basement or solar addition; Haul logs & fire-
wood, clear brush; Garden; Dig a swimming
pool or pond....Do It All Yourself & SAVE!

Waork for others in your spare time to earn
Extra Cash. 1000's of MAGNATRACS in
use. Buy Factory-Direct for greatest savings!

® CATALOG of uses & attachments....51.00
@ TECHNICAL MANUAL showing

complete construction details....57.00

STRUCK-KIT ® Box 307 ® Dept: PM39
CEDARBURG, WISCONSIN 53012

|44

GO KARTS,

EMGIMES-KITS-PARTS

12 PAGE CATALOG
5100 REFUNDABLE
Larges! Seleclion. %

HERN lA APPLIANCES

FOR COMFORT!

You can enjoy heavenly
comforl night and day at
work or al play! Send for
FREE illustrated boaklet

rFiEP.LICA
' NOMN-FIRING MODEL GUNS . .
B S Fuil sizw. Zine o F'u.lalc

Imxmﬂanm !
mal amma Amsambiled FAE] ECla.lug L5 M1gn
lDCILLEC.‘I'Dﬂ"Il. llouwf u;..m:dﬁﬁ.l.ﬂﬂ
lg m wnd iy IH"E,
ﬂoeghlu mmum Langin BS"
Tl Froe 24 Hes. | Wemgne &1 o
--—------------

ir-anhainrw

& i Inches 1o your
thesi and anms
« incraasa stranglh
% build muscle mass
in jus1 days!

|
|
i
I
ISmdiDrFFIEEmh'

DASH=P 0, Box 2868 * Pazg

Dapt.
Tl.r'h: AL 25403 1-B00-367-8589
T N G e e e e
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in SMALL ENGINE
service and repair

Start your own money

Im just o short time, vou can be ready (o
join one of the fastest growing industrics
in Americy. .. an industry where guali-
fied men are making from $25.00 1o
$30.00 per hour. .. and that's just for

labor, Parts, engines and sccessories add
even more to (he prolits,

Becise the small engine indostry has
grown o guickly, an scate shortage of
quulificd Small Engine Professionals exists
lhrnl:rghuui. the country, In Fact, i1 not un-
usunl for a good small engine man 1o be
three to Tour weeks hehind in the summer
and ot least a week behind in the winter.
When you see how many smull engines are
in use today, i casy o onderstand why
gquafified men command such high pirices
— us much as 84995 for 3 simple tune-up
that tukes less than an howr!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

65-million small engines
are in service today!

Thut's nght — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S5.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
n rate of one-million per month! With
fully accredited and approved
Foley-Helsaw training, you can s00n
have the skill and knowledge 1o make top
money servicing these engines. Home-
owners and businessmen will seek you
out und pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws. mini-bikes, go-carts, snowmo-

hiles. generators, snowblowers, paint
sprayers . . . the list is almost endless.

Hu experience necessary.

You don’t need to be a *born mechanic’
or have prior experience. If you can read,
visl can master this profitable trade right
al home, in your sparetime, withou! miss-
ing a single paycheck. Lessons are fully
illustrated —so clear you can't go wrong.

Send TODAY
for this
fact-filled

FREE

T2

BEAT INFLATION!
Cash in on the
huge demand for
small engine repair.

Work part time, full time

ﬁ right at home- we help you

every step of the way.

\'nu ranalia trade secrets

and business plans.

We puide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how to get free advertising, where (o get
supplics wholesale...all the “iricks of
the trade™. . . all the inside facts you need
to assure success right from the start.

Increased Income

“Ive had abour &
years experience
repairing small en-

gines ... but re-
pairy were only
mimor. .. wanil |

staried the Foley-
Belsaw Course.””

Walter H.. Strick
Campbedl, Califomda

With our famous ‘learn-by-doing” train-
ing method, you get practical “hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine—
all yours 1o keep !

SEND FOR FREE FACTS!

You risk noching by accepting rthis

affer to find our how Foley-Belsaw
training can give vou the skills you need
to increase your income in a high-profir,
recession-proaf businexs of your own.

Just fill in and mail coupon below (or
send postcard) to receive full information
wnd delails by return mail. DO IT TODAY !

MBELS&W INSTITUTE

urlabie Ag 51506
h.lma Ity, Mo Btn;r

There is NO OBLIGATION and

e

| FOLEY-BELSAW INSTITUTE :
j 5301 Equstable Rd ., 51506 1
y  KansasCay, Ma. 641 % 1
1 [ YES, please send ma the FREE booklel that }
| gives full details about starting my own business in i
1 amali Engine Repair. | understand there is no obligation 1
1 and thad no salesman will call :
1
Tedls how you quickly : Hame :
Irmin 1I}Mj'ﬂ T Grwi B s
ina prclhubl-: Sparetima 1 Address :
ar Fuliime bu:mﬂs of I I
your own PLUS : Gty =z :
anlu:‘#nﬂ; e i t
e e ST




32 Ways to Help
You Qualify for
the Job You Want

Frea Facts about Career
Diphomas and Degrees

mn DOHIS

Spacious. .. Beauliful..
Unmatched Energy
Efficlency

Why settle
for an everyday ¥ =
home when you can il | | T I
basild your own custom "fg e
Monterey Domies home he-
anad not compromize on quility;

To learn more send for our 98 page color Catalog
ani Flans Book. $7.00. Credit card orders call
1-800-854-9977 {in Calif. 1-B00-336-49563)

_----—---------—
~ Plexase mush my Meeserey Domes Catabog & Pam Bask Declased o §7.00
I I.Ihl send i it Raale Diowted Lidetiible Mafvdal for i sadil e §5 00 t

l.cldr\m

Llhn'ml.r e
MONTEREY DOMES

ﬂﬁ. 1760 Chicago Ave.. Dept. AQ-3

m'l' DOMEE  Riverside, CA 92517

A 575
Sre - mm‘uﬁmmh“
mur beg calsicg firee = oroer). Thes mefic
s puats ool 400 i 16 Sool, veiiale of
Fail. Lis b Eahausl Sy of overhaated ar
o ol with frassh i, Turbice wiheed i 579"
5 A9 deivin By 115Y. Dapacior molor
wovrioad protecion Uaes only 15
wrg. s Bl el aegs (90 A
euled [d 57 Mounss sasby o ol 6f puilh
it Thommugtiy el guar . oi 1
Fagy prow iy 75 00 - siashed 1o 18 50 for tha

Mo AT1ST . $18.50. ., 2f0r §35.00
ALLEN HlﬂHIHE CO. P.O. Bx 98
SARASOT

- 813 - #5144

CABLE TV
DESCRAMBLERS,

ATLANTA.. §140.00 OAK. ... §99.00
JERROLD™. $¥18.00 HAMUM., gi0200

: VO

;___

I
b
i

OOO0OOO0DO00y

wi ophion in Elmcirical Engnaswing Large st
mmm Euraul TeeRnoagy Manulacturar

— Of Portable
ey W Foreiy Lot Sawmills
MM [ets Wacrings

Micrmcompeter Rspair [wn Rapar

|

|
5

Four M{:dsls To Choase From

1(800)553-0219

|

TPl
|

i

p— Age IrI'1-:||anar.a.ll (317) 2711542
Addrid oL 44-page calalog o use
your MastarCard or VISA &
Lq——-————-- to order oul S0-minule B
A Sutasiary of Netonal Educanon Copomsiior damonstraton video—%10.00
Wotd-Maer Products, inc 'IEIE_, Od5 :
B1BO W 10nh St indisnapots IN 46214.2430

CRAFT PROJECTOR ENLARGES
PICTURES, PA'I"I'EIINS DRAWINGS

Flli GARRYING

16%

PROJECTS SHARP
IMAGES ONTO:
* WALL
* WOOD
* PAPER
®* FABRIC
* SCREEN

Project: Prints, Flans, Photos,
Stamps, Coins & Gems — Ideal
for Students Teachers, Artists,

Woadworkers, Needlepointing, Arts
and Crafts and Hours of Family Fun!

Easy To Use! Place
Underneath & Focus

Projects 3-0 Objects Too! -""

Makes & real artist sut of anyons! Placs a

design or picture under the flITbDI.II- EFISC FE Frna
Jector . . . Switch on prajects to wall, or I
any ather object In fronll Crlsnlr projects sven 3-
Dimensicnal objects |ike saa shells, medallions,
?'I"'thmﬂd"|wi=-"§';"fﬁ I“tn:lhllmi““tnl“ quﬂu;
or the kids o for the cra
Em. Ideal for needie-pointers, woodworkers, stc, B ot EH&MH’ g Back 1...&’,..1...
hoots precisaly the anlargement you wanlk wilﬂ.l {

within 30 days for my maney
the adjustadle lens. Crafled from Wiimpact ma- s R )
tarials and meta made for a lifstime of fun || O EXTRA BULES — §2.00 Each |

-
FDSTEH -TRENT, INC., Dept. 522-C, |
2345 Boston Inrii Rd. urthtm!. M.Y. 10538 *

Pi 1]
clased $10.95 phus '$2.95 m"r:jgg'; . I::;II:

and projects. Plug into any ordinary socket, On-Of
Switch and special 40 \mt Bulb Included. Prm | printrame |
Inta ardi outist. ? to follow instructions
and Ideas for use alep Incleded. Projects coler Il.li'lu_ pt. # I
snapshats, sven slides] Sent to you on
Day Homs Trial, | oy |
SATISFACTION GUARANTEED boue Zip |
h----&_—_——_—J

UP TO 25x's BIGGER!

Call for

your free

catalog

today!

e oA (402) 554-0417
Orders call 1ol ree  1-800-624-1150
M.D ELECTRONICS -
115 NEW YORK MALL STE. #133M3 |20,
OMAHA, NE. 68114 con.

40 5 PRO
2y AussManing: Ferws car uck snd Boal ssats. J mour VHE Bala
B9 5 PPD
Ay Bk How i Sian e Uphomssry Dussmes - 500 88 pd
MOMNEY BACK GUARANTEE ﬁ
m TOOLS AND SUPPLIES AVAILABLE 'y
SEND FOR FREE MANUAL
Wi Check or Morey Order Tar

‘W'arano Liphiols
Box 128P8 EHI'I"I.I'HI A BT

1-B00-EX5 34400 | putna0n &)
T TOT B 10050 | roaide T

Comglete Meon Cowrse, chearly writ-
ten, will pholod and disgrams . Ev-
W eiylhing you nesd 1a know

" wihare o gl wholewsle malerialy; |
haw o enrn while you lesin, elg
Ppd, $40 lélll] VIEA ohay. Write
Ier dednily . |Camndian $E895)

Peler Horsley Peblcsiong
115 Riverbirch Cres, SE, Calgary, Canada T2C 0BS |

BOG-2 38232 oe sruB0N-A75-0222
M Saf Lake Ty LT Sa117

H "Hﬂ'ﬂ' :H.H? LS STOMES, BOW IT233-

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!

* FIFTY CENTS EACH!

* BUILD A DOZEN IN AN EVENING!
Send 5200 fa

TELEFLITE CORPORATION,
Klizhing 5L, Morane Walley, Cadfl, £I347-9970




SOUND ADVICE |

"An Audio Guide

ide To
"An Audio Guide 2
Your Car’s Performance

breakdowns!

« Help preven! MAPT I ing af

« Help keep your car
peak nee
Just a few dollars inuesied can

1
Sl W I'I.I.Iﬂ.dﬂ'fih.

To Your Car's Performance"

Have you ever tried to explain a "THUD"
or "PING" to your mechanic? Difficult,
ism't it?

Now, YOU can help your mechanic identify
what the problem is after you have listened
to SOUND ADVICE— an audio cassette tape
containing 20 of the most common noises
that your car can make. It will enable you
to pinpoint that mysterious thud or ping
and, in turn, assist you or your mechanic
in remedying it. (Perhaps, you can even
have your mechanic listen to it, especially if
your car ISN'T making strange noises when
you get it to the garage. That way you can
tell him which sound it was.)

This unique auto diagnostic tape has been
compiled by Mort Schultz, PM's expert
contributing automotive editor. It allows
you to hear the noise with the car running
under operating conditions. Play it in your

car's cassette deck and compare the sounds
on the tape with the sounds your car is

making.

LISTEN TO WHAT YOUR CAR
IS SAYING!

Order your tape today

SOUND ADVICE CASSETTE, #V-1010 — 3/89
only §7.85. Send check or money order to:
POPULAR MECHANICS, Box 1014,

Radlo City Station, New York, NY 10101

Address

City

|
I
I
I
I
Name I
|
I
i
I
I
I

Popular Mechanics (s a publication of Hearst Magazines, a Division of The Hearst Corporahion © 1888 The Hearsd Corporation. All rights reserped




YOU DON’T NEED

CASTRO’S PERMISSION

TO ENJOY THE UNIQUE HAVANA FLAVOR!

CUBAN-SEED-LEAF CIGARS FOR GIFT IDEA!
THE MAN WHO THOUGHT HE T0 A FAIEND

COULDN'T AFFORD THEM!

11 sand Bham o you from Tempa. the fne cgar
capital of the workd Sample the cigars in
iy ruew Slachng Samgler and snoy a
wondertul mew Smaking sensatien. T
nclide a -ruusurrﬁngnl’mnl:?u-
‘aal, long-lilles @nd cul-likar cxgars, all
parfactly blendad for mikdindad and Bavor
Thase supert smokes gho mathe weih axpar iy
Blanded Cuban-seasd-lsal tobaccos grown ard Cured fhe

o o way in Hionduras: o Saed & led aut ol Cuba
They'ré mild, Navertl and exiremaly satisfying to the cgar smoker who' s
\pkang Ior somelning new, scemathing befier, something saceplionally (asly. Edpens
can el tham om Havanss. You won't be able o sither, srhen pou bry them Bahurpd wrappar
W you're ready for @ kenurioussy erpoyable smokmg eepenanca. iny them now

MY OFFER TO
CIGAR LOVERS

LIl send you posipaid a selec- |
lianal 42 laclory-lresh
cigars —viniage-leal lang-tiller
ad cul-liller smokes. Il these I

-

5401 Hangar Ct,, Box 30303, Tampa, FL 33630 |
DL, TOMI fw St SAmpiar el yrr Money Sach guArnte
ummﬁ?" o

[ Crech for 10,00 snciosed (Fla. resioents e 8% sakes 1ux] 0 Chargs $10.90 1o my (184
O saaterCard [ Aenirican Exprees O Dinery Clat PLEASE PRINT

cigars aren't all you expected o e

Esp Date

relurn the unsmoked ones by
United Parcel ar Parcel Post 1
wilhin 30 days amd |'1l relund

your money. No queslians ]

asked. Your delivered cost is

Cut Fuel Bills
HEARTH-AID ® |1

FIREPLACE GLASS DOORS
W/HEAT EXCHANGER o
You don't S

need 1o
sacrifice your
Firaplace's
appearance
or tha dalight
of an open fire to
be Energy afficient. o7

-
For Frea Information and Details Write:
FIREPLACE HEARTH AID
106 Reynoids Dr. - Franklin, TN 37084
Phone: 1-B00-742-HEAT Vi

How To Buy
Seized Autos
Dirt Cheap

Late-model Luaury Auos, Yachts, Boats,
Airplanes, Vans, Trucks, Fomiture,
Stereos, TV's, Expensive Jewelry, much,
much more seized in Gov'i Drug Raids
and Surplus. Buy for own ose or resell m

BIG PROFITS. Sales now being held in
your ares and srovnd LS. A. For infor-
mation phone 1-216-453-3000, Eat.
AD350 ©19i3 DEA Ealll

ENLARGE or REDUCE

Project Designs, Piclures

Entarge 1o over 10 mes o5~ Accurately, Easi
feduce o less than f:::ﬁ‘“x;} Y Y

=

only 510.90 lor 42 1actory-
fregh. Cuban-seed lead elgars

slale
= =

DEFERGOOD KU S OMRLY

TOLL-FREE 1-800-237-2559
IN FLORIDA, CALL: 1-800-282-0646

et e

CREDIT CARD USERS
SPEED DELIVERY BY CALLING

SAVE NOW ON FAMOUS
NAME BRAND WORKSAVERS! |

Saie Good Thre 1.77.88

" wwuPRESENTING "= w w & &

CABLE TV
EQUIPMENT

o owmw o STARRING & & % &%

JERROLD, HAMLIN, OAK

AN COTHLIP PARATLI RANLTALC FLUREIR

[ 17900 of the
| enginal sire _—E
&S5

With itha Panio
Qraph, even withouyi
drawing taleni, you
can copy whlfmlad
ideas for designs
Ihal can b seed in
any progec] you work on Ennily

 FEGELT R IRAS Y ST R Sk A
& LEVUF R VTR WtOn Al PRIy S b
o SRR R PRED R IR TR 36 SO

FOR FAEE Catalis oMy 1-800-145-8927
rai ALl iFormation  T-B18-716-5914

Horizonkal and verical shafi.
5 HP #B041 Saie §129.99
B HFP #5081 Sake §184.99

L5 ol 3 HP Brigs. L S |

Bexmy @ FONDE

Bisle ’m-“ 10 HP #6010 Sale §224.99 fﬂm- Tslqn@. Eeftering and pic
Sond Tor your fines, books, pholos, e1e. Jusl p
I i . 61 place tha point on Bhe amy
Pﬁ]CIFIE'EiE.LIE EEE‘ : I';‘E ¥ou wish 1o eniarge or reduce E:'hgﬂ !unf: It r,.-,,_.:.,m
= ‘n-“ﬂ. Ch m-nr.n B pencil end automalically reproduces the oulline in exact
d proporhions 1o the desired sae direclly an your work s
D ot Tools, Parts face. Easy 10 follow instructons meluded. (Send $5.08 plus
& Equipmant Catalog! $1.95 shipping. 30 day money back puaranisa),

NORTON, Dept. 396, Box 2012, New Rochelle, NY 10802

Save
20 to 50%

Famous
Name Brands!

rer Helicopler o e e
b s Y Bend lor your FAEE 138-Page Duscount

Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!
ing, Graph & Trackng Paper, Wood,

e wour own FHEL TCOP TER

o VO - COAT ASSEMBLY ®Carvies oo persen-plus
Gaer 8 Tij=]rl Powernd ®Mo licenan nestded
PLANS —[ully il §14.55%

: Experimenter's ' !
% sapcmcon SHO0 95 i Tools. Parts and Eguipmen! Calalog' i
FL 3, By 20 mmﬁ' 319, 951 | Name |
Il_ildu-m. PTFIL) o B R : i
rii cord arder liew. 1-306 -S50 -E388 B Puedw w=lg : AdI:ITE'E'E 0
i City
i
| State Zip
i Morthern, Key #79716, i
BUILD AROLLS ROYCE =~ J-.m | PO Box 1218, Bumavile, MN 55337-0218 |
IN YOUR BACKYARD! : T T S

Or Stutz Baarcal, Ford T Jeap
Mercodas SSK Bugath All 2/55¢
Kidmans Boston Buckboard 2/35¢ )
All sasy to build tamily fum, 12v
alectne. Bike and serap parls. Conomse plans
COne car$25. Two $45 Seven 505 Brochure §2
Kidmans, Box 1238, Marblehead, Ma 01945

Adjustabie lens Eﬂ:lH‘m b‘f frmcibong up 1o 27 limes for
iha siee you wishl Copy unlimited ideas for craft designs
Enlarge pattems, dosigns, portralts, still liles, landecapes,
photos, alides, dulma an colns and |HWH'}|. 1% |n
Enacl coloms. nol damage ofiginal. Simple instruc:
fions. Uses housahold currenl and B0 watl bulbh Send
$165.85 plus 52.35 shippeng. 30 day money back gQuaranies

Maton, Depl. GT-158, Box 2012, Mew Rochelis, MY, 10603

“‘Northern

Whe the Pros and Handymen Shop

ORDER TOLL FREE
1-B00-533-5545 inmusi2-a8a-8310

]
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STORAGE BOXES
SHOULD LOOK CUSTOM
AND FIT PERFECTLY.

TRY A SIDE-LINER™ BY LIDO.

Dunllnﬂlllm “‘one-sire-fits-none” stor-
m mfumlm Gel a LIDO SIDE-

ER. Side-liner storage boxes look greatl and fit
pertactly in the wheel well area of your 4X4. They
mmhaulmmmnw factory pouchas and
cul-outs for that “orginal-squipmaent” look. Each
Side-liner is made o Impl:l scufi-resistant
plastic, has a lockabie lid and comes complate
with & utility tray, all the mounting hardware and
instructions.

GATE-LINER™ TAILGATE PROTECTORS

LIDD's Gaie-liner tallgate protector fits
mﬂnaxlsumud te and protects
wihile stp&ﬂnﬁaﬂtﬂﬂmm
big Broneo, Blazer, Junn'h_.l Suburban, 5-10

er of 5-15 Jimmy.

full-size Blazar, ©-10 Blazer, Sub-

SFiEJ% I-size Jimmy, Sub-
u’bln Charger; Ford full-
uluﬂum ofiginal Bronco, Bronoo il; lsuzu

Troopsr 1I; mmm Missan Paih-
ﬁﬂmﬂuﬂnﬂm.&mﬁﬁmﬂn;‘lﬂm

24-HOUR ORDER LINE 1-B00-533-5436
For product information, call 1-512-655-1000

I e ey e, e o g s g s A I VP et PR T e e
i vean VEHICLE MAKE/MOTEL ow] PRICE Tary AMOUNT I
| 5900 . Biderlimar | i N
¥56.00 wa. Oatn-Tinee | [ ii
SUBTOTAL P |
Punii Biddwtn kbl 7 4% Sniwn Tan i
Ll D O | BppingMonsiing: 1700 Bdwimee | 0§ 'I
'F!&WHT 3 Lrin ioae : II
INCORPORATED RESENSER Couioss foy phums oot sovet sibves b gyt |
WiSA / MASTERCARD | CHECK |EAES f
SATIEFACTION GUARANTEED T R R, I
e e e B LI s s e T e e e EXPIRATION DATE _ . _ I
I i o money For o v S RS IR, GIGRATURE 45w o I
 Muniey s I
=
GE =l....l...- ........=
SAVINGSI N cams -
atalogyii LAl —

& YEAR OF YOUR WVEHICLE

-
= #
- —

7341 Clairemont Masa Blwd, Sulte 106
San [Rego, CA 82111 » (B19) 453-3418 Call Colleci

FENDERS MIRRORS
AUST REPAIR PANELS
MUCH MORE...
e’} MASTER CARD-VISA
CALL OR WRITE *

PARKER METAL PRODUCTS

RD#2, BOX 368
Tarentum, Pa. 15084

(412)224-2472

PLEASE GIVE MAKE-MODEL

INDUSTRIAL
PORTABLE
AIR COMPRESSOR

Introducing a light weight
multi- ﬁurpnse air compressor
with low amp requirements

* 125 pesi confinuows alr supply

= High performance | horsapomes
mutar

* Unitized construchon, no
wibFaElegn

& Includes regulalon, Bhessshe

B gauge, #5 foot air hose, no

assambly mquined
* Price inchades (raight and tis

$2 ng Vina/Mastercard

AlIR COMIMAND
POWVVER TOOL S

| B
. i [ - BT T
RN ERENENENENER D

PR
PR TE R

5 muiagies

L Y AATE 15 TR ey
Wi GEAY BASTHE B uu.lu

l-h.-l'.!llulr 1 II.UM e
Wa slao eardy Comearilble Tops, Hoaoliness and
Fauphoiaiery Kite.

HOW TO ORDER
o Can VIODIA0 IZTH 58 fren
2 Tell pur Baies Opsosios (he Spscisl Teul MurnSes in
L E 8
i Odem Fhay Baden Opsrwior corngisls bl mathe
Etrcdrning the Mske, Musisl, Fesr st Caolne ol
T gl [F o0 4D for Truchai

e e e e L1
Cal for catziog ME 0198

1
TN SIS NSNS OE

You need a new kind of tralning to work
on today's sophisticated cars
To service tnday's automotive computer systems,
antilock brakes, 4-wheel steeving. and other complex
automotive systerm and devioss, you fird need (o
undersiand the new iechnology. Then you nesd i know
how 1o use the latest disgnostic equipment to get to
the heart of the servicing problem

Fow WRI ai-horme training answers those nesds with
up-to-the-minue covernge of the latest autometive
advances, plus hands-on with
state-of-the-ant equipment, yours to train with and keep.

Exclusive tune-up video, hands-on

o e

skills

With NEI, you learn professional troubdeshooting and
service echniques as you work with equipment like the
OTC Monicor 2000 Electronic [dagnostic Tester and a
hand-held smutomotive digital multimeter, Plus NR
reinforces your all-important tune-up skills with
exchusive live-action instruction on 'ni!lq:t

Thorough preparation for ASE certification
NHl training is o complete, 25 a graduate you'll be
Fully prepared to take the el ght different exams required
for ASE {Automotive Service Excellence) certification,
the true mark of 2 highly trained sutomotive pro.

Send today for FREE catalog!
r-------‘---‘. - .
: i :
' u
| TR s 8
| McGraw-Hil Continuing Education Canter 1
j 4401 Connacticut Aversie, NW, Washingion, DC20008 I}
1 ] Check one free catalog only 1
1 [ Automotive Servicing [ Locksmithing :
1 [ AirConditioning [ Bookkeeping g
:E]SmalEmFlapaJr (] Electronics

[ |
: Lo Tiamse e, A [ |
1 [ ]
1 Awwas [ ]
1 _ |
g Dy | |
1 Accredied by P Maiorsl Home Sty Goundl 46038 |




BREAK AWAY

NOW!.%

E Up To $75,000
..'.‘ :-Trlurﬁn Windshield

and Plate Glass Repair!
* Big profits — good times or bad!
* Huge demand and growing!
* Part-time or [ull-time
* Great opportunity for men or women!
* [nsurance companies. fleet owners
pay top dollar H"I']h|_‘."
o (uick-learn, professional (raining
* Free, on-going support/low-cost start-up
* Secure your lamily's futune!

Break away o a prolessional,

G C .Ll-.‘."u |i.| "ﬂ"m ms, |n-1

63065 ‘_ﬁ'PH‘IlI"- Hl. b L‘ME'\:Ir D
Bend, OR 9710

respected business and BIG INCOME!
Call 1-800-321-2597 o a
valuable, free repart! Or write

Py P ———
Ffabyr=TEYW aTaV=TMl
ATJA=~=FEL™] =] LY

NEW! 24 pg.
Color Catalog
Absolutely Free

Full of top quality
woodworking machines,
tools and accessories

1-800-845-9356

(In S.C. Call 288-4174)

with us.

Our biggest catalog yet!

Order your copy today. You'll find among
the new salections detailed plans for a
gazebo, PVC furmniture, boats and much
more. Expanded listings of books and wid-
Bos, oo, and other great gifts for the holl-
days. Only $1.95.

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 Mechanics is a publication ol Hearsl
Magarnes, a Divison of the Hearst Corporation
) 1887 The Haarsl Corporation. All nghis resarwad

Bookcase Wall—Tum your wall into a great
display area for books and other items. Our
bookcasa goas from floor to cailing with out-
of-sight storage space on the bottom. With
these plans; the five cabmels can be ad-

justed 1o any width to fit your wall
{PA-1008—$5.95)
e
gpoct®’
PM Indexes

*  Receweall years fram 1983 1o 1986 for
one fow $6.95. You save almost 25%.

*  Forbigger savings, order all yaars from
1976 to 1982 and pay only $5.95/
Theyre usually $2 85 gach

Locate all those greal plans and articles

fram past 1ssues. There's never bean a bel-

ler time 1o ordar our indexes,

[ = s e

Portable Ironing Center—Lnscraws from
the wall to move wher you do. Plans feature a
raceptacie for the ron, a Nuorescant light
and storage space for all materials. Tha inon-
ing board folds up behind louverad doors
(FA-1005—55.95)

Roll Top Desk—Mostalgia buffs will esps-
cially appreciate the always popular roll top
desk for both home and office: it's an antique
chenshad by many. Make ona yoursalf in fine
chemry and take pride in this chaming hair-
loom. You build it as two separale unis, a
base and a roll top. (PA-1736—$5.95)

Pop-Top Desk—A greal tilling-1op desk for
youngsters ages 3 to 10 Adjusts safely to
any angle and contains two roomy drawers
for art supplias, games and papars. A swing-
out tray provides easy access to small items
Plans tell you how o make the chair, foo
tPA IDTD—SS 85)

Colnnltl Gnuguﬂnrn—Park :wn oars in
Ihis 24" x 26" garage and place a work-
bench along tha rear wall, The second-floor
loft has an extra 350 sq. ft. of spaca. A 3'
overhang keeps snow Of rain away from
the garage doors and a 4" side walkway
provides space lor firewood and garden
supplies. (PA-1277—%30, 1 plan: $20 each
additional plan}
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Clagsified Service Manager

Rate: $7.95 par word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—S5S1.00 per word additional (First word set in Bold Face at no
extra charga, Zip Code Free.) Centered Headlines in All Bold-Face Letters—S$50.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is MAY. The closing is MARCH 3rd.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Stroat, New York, New York 10019,
Please indicate Heading under which ad is to appear. As 8 consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Machanics
maintaing a register of such mall-order advertisers comaining their complete names and street addresses.,

Adveartisers using P.0. Box number must furnish complete name and sireet address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

L HER'S MART
K PUB

PUBLIS
BOOKS & LICATIONS
DEBT ELIMINATION: EASILY. ATTAIN EXCELLEMT

CREDIT RATING, LOANS BY MAILI FREE INFORMATION:
HUKADC, BOX 12101, HONOLULL, HAWAI S5&28

CUT YOUR PRESCRIFTION COSTS I HALF, for com-
plete report, send 35.00 1o: Ranjel R.Ph., P.O. Box 23744,
Tucsom, Ar BST734

MILLIOMAIRES'S SECRETS REVEALED, Books fhousand
fithes. Makes $1000 more wisakly, Infarmation §1.00 NR,
Tresslar Company, 2247 Lombard Sirest, Ste. 134, San
Francigco, CA 84123

“DIVINE Plan Of The Ages™ 250 pages excellent aid in
Bible study. Free copy-TBS, P.O. Box 38811, Tucsan, A2
B5740

PUBLISH Your Book! Join our successiul authors. All
subjects inviled. Publicity. adweriising. beautiful boolks.
Send for fact-filled bookist and free manuscript report.
Carfton Pross, Dept. PMC 11 West 32 Streat, New York,
10001

FREE catsiog of How To, Self-improvemant, and other
Unique Books, Porter's, Box 475P, Salem, VA 24153

“SHARPEMERE REPORT" Monihly Newsletier, Valushis
Tips—Sources—Buy'Sell Lsed Equipment. Free Brochure,
Skog Company, Dept. PM3, P.O. 22550, Minneapolis, MM
55422

YEAR ROUND SELF-ENPLOYMENT. building tradaes, nod
for novices. Free information BASE o OMN-SITE
COUNTERTOPS, Box 471, Hammaond, IN 46327

UFD PLOT. WHO, WHERE FROM, WHY, WHEN. Rush
$6.50 for information belore I'm silenced. Infermant, P.O.
Bom 8177, Lima, Ohig 45805

BUY discounl books! Free detals! Deceno. Lid., Box
20315, Rano, MV 89515

CONSTRUCTION MATH MADE EASY. Amazing break-
therowgh lor sonstrection industry advancement. Proven
methad. Figuring concrele, base, grade checking, sic.
postpaid $1495 Haynes Enterprises, P.O. Box 1288,
Sylacaugm. AL 35150

PORTER'S FREE PHOTOVIDED CATALOG. Best in the
Industry, 4,000 brand names. unigue and unusual ftems,
discouni prices and Fast service. Froa copy write: Porer's
Camera Store, Box 528, Dept. PM, Cedar Falls, WA 50813 or
phone: 1-B00-553-2001.

SUBLIMIMAL MIND CONTROL? Manipulste Others SE-
CAETLY. Male or FEMALE. LOVE or business. Mo hoax. No
mysticism. PROVEN RESULTS GUARANTEED. U.S. Govt.
knows, but WONT TELL. FREE RECORDED INFORMA-
THOM. CALL NOW 1-800-008-8431.

FREARMS. Wholasas, Dealer Informabon
Whitcomiy's, Roule 5 Box 388, Princeton, MM 55371

$5.00.

DIETIMNCTIVE GIFTS, Color Catalog Froe M.G. Movellies
and Gilts, Depl. "C", 22828 Peid Ave. Mapleridge, B.C.
Canadp. VZX 9WB

AAT & COMIC RUBBER STAMPS, frea calalog
Transiorra, P.O. Box 92, Bonita, CA 92002

LEVITATION - time travel machine plans - books. Incredi-
ble ingusry catalog (stamps). 8237-P Craver, Morongo Valley,
CA 92258

I8 IT trup you can buy jeeps lor under 5200 through the
U3, Governmend 7 Ged the Tacts oday! Call 1-312-742-1142
Ext. 1133

POPULAR MECHANICS “PLANS AND IDEAS™ CATALOG
—Hundreds of ideas on workshop propects. plans for shop
tools, storage houses, boats, furniiure. toys — just about
everything! Send $2.00 fo. POPULAR MECHANICS, P.O.
BOX 1074, RADIO CITY STA, REW YORE, N.Y. 10101,

8,000,000 people read Popular Mechanics Magasine every
monih. By placing your 8d here, tor §7.95 & word, Zip-code
frew, you can get 1hem to subscribe 1o your magarine! Send
your &d plus chack or money order 1o Popular Mechanscs
Classified, 224 W, 5Tth 51, New York, NY 10018

CATALODGS

RARE DEVICES. INFORMATION, PLANS. Energy Secreis,
Pewedo-Perpetual Motion, UFO Documnents. Amazing Pro-
jocts, 1D Puzsies. More Calalog 3500, P.AR. Ressarch,
3404 Hillcresi Ad., Harrisburg, PA 17108

YIDED'S instructional texts, compuber saftwan on elettrical
wiring, carpantry, plumbing, welding, eic., FREE CATA-
LDGS. AAVIM. 120-PM Enginesring Canter, Alhens, GA
0600, 404-542-2566

COMNS-make money collecting coins, Tor information
send 5100 to: Glenn Galr, RL 1, Gordon, GA 31031

STAINLESS Sieel Hardware, Catmlog $2.00. Classic
Chassis. P.O. Box 53PM, Glanview. IL 60025

SAVE thousands of dollars on your home morigage.
Learn how by sending §5.00 to: Dean Dolph, 88150 Flagler
Ct., Lakeville. IN 46536,

SELF IMPROVEMENT AND HOW TO BOOKS| A wide
sedection of wondariul books. FREE BROCHURE! Wiite to:
KGK Markating, 174 Woodsiock Dvive, Sherwood Park,
Alberia, Canada, TAA 4C4

CORVAIR PARTS - Giant 400 Page CORVAIR catslog
rushed $400. Clark's CORVAIR Parts, g, Box 32,
Shelbume, MA 01370, (413) 8259776

BECOME Youwr Own Boss And Get Rich! Seven Best Homa
Buainesses. Frea Information. Mackenzie Publishing, 728
‘Westwood Ave. 'Wast End, NJ 07740

CREATIVE MINDS! GADGETEERS! Yearly aubscriphion
DESIGHER BULLETIN, $8.00. Monihly newsbatier contain-
ng beginner fundaméntals, projects, kits, geans, pulleys,
plans, élc. Engineering Craft, F.O. Box 1353, Lebanon,
Missourl B5536.

FREE CATALDG - over 400, inoxpensive, Sell-improve-
meant, inspiratonal and Fun books. Nina Enferprises, 9023
B3 Ning, Omaha, NE 68124

BUY KNIVES, CUTLERY ITEMS at Wholesale. Save up bo
60%. Huge Selection. Satistaction Guaranieed. Fast Sarvce.
FREE Calalog. Smoky Mountain Knite Works, P.O. Box
AB4TED, Sevmrville, TH 3TB04

BOOMERAMGS ... PRO-RETURN. HI-TECH DESIGMS!
Incredible Returms. Unigue. Colleclible. Worlkd's Beat! FREE
BOOMERANGMAN, 1808-1 3rd., Monroa, LA

Catalog.
TI201 4222

AUSTRALIA'S HOT - buy direcl from down wundar. No
middieman, great stulf. fantastic bargains Free datass:
DATEK PAD, P.O. Box 3787, Pinedale, CA 93550

FREE CATALOG-PUZILES & GAMES Have fun with
unigue puzzies and games. Amade your Friends Wi
Unique Puzzies. P.O. Box 56, Pecalonica, IL B1063-0058

FLAGS! FLAGS! FLAGS & FLAGPOLES! Free Catalog’
UBERTY FLAG, F.0. Box 424FM, Resdsburg, Wi 53858, 1-
BO0-Z74-T001.

CLOCKMAKING supplies, Wood Cutouts. Catalog $1.00
irafunidatibe). Craftstar, Tombean, TX 75485-0629,

FREE color gitt caislog. Gountry Houss, Bostwick Farm
Box 674, Shalburne, VT 05482

HOW TO “Read Tirea™ .. Prevenl Major Costs Bafore
They Happen. Book 53.50. Thoren Enterprises, Box 1501,
Auburm, Mass, 01501-1432

GOVERNMENT SEZED Vehicles from S100. Forda Med-
cedes. Corvettes. Chewys. Surplus. Buyers Guide (1) 805
GET-5000 Ext. 5-30024

STOP UNNECESSARY CAR REPAIR BILLS 'What causes,
Hosw 1o avald them. Full Reper $10.00 = §2.00 544, Major
Industrial Technology Inc., Automotive Dapt. pm 288c, 221
W. Broadway, Box 1373, Cantralia. B 82801

SLICK 50 FOR LESS. $31 postpald /BEAT ANYOME.
Quantity dkscounts. DEALERS WANTED. Also AMSOIL,
ENERGY RELEASE, BAJ Spociafies, Box TTR3-PM, San
Josa, CA B5150, [1-800-537-T932), (n CA 408-28-SLICK).

VAPOR Carburebor Triples MPG, Free information, HEA,
R2 PV, Bowling Green, MO 63304

INCREDIBLE BARGANS! BUY Governmaent Selzed Sur-
plus BanA's, Morcedes, Porscha's, Domestics, Trucks,
Boats, Vans, Mise From $100. AMATING Aeconded message
REVEALS Details. (602) T21-2997 Ext 2403

FUEL FROM WATER. Energy independence with hydro-
gen. Amazing free repon. MERIT, Box 5363, Loulssilie, KY
40205

GOVERMMENT SEZED VEHICLES FROM 5100 BMws
Mercedes, Porsches Amarzing Recorded Message Feveals
Dietails. (516) 676-2008

BUY Govemment seized & surplus vehicles from §100.
Fords, Chevys, 4=4's, eic. For infio call [B02) 842-1051 ext
ooT

CORVETTE PRICING GLADE, covars all years, body shyles,
appreciation, Send - $10. Velle-H-Vesimants, Depi. E, P.O.
Box 22730, Morristown, N, 07580

SEFED i Govermement Narcotics Rads!! Aulormobies . . .
Wans ... Boals. . . Furniture . ., Thousamnds other itoms. Buy
Dirt Cheap - Resall for Big Profits] Free informalion: 218-
453-3000, Ext. ABIS)

LUXURY AUTOMOBILES. REDUCE PAYMENTS T5%.
Bought from local dealers. FREE Details. BG. 2100
Hutchison Growe Couwrt, Falls Church, VA 22043,

SLASH AUTOMOBILE EXPEMSES IN HALF. Trade Se-
crats Aevealed. Froe Datails. Univarsal, Dept. PR, 36 Tynan
Street, Staten iiand, NY 10012

{Continued on next page)
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AUTOMOBILES
(Continued from praceding page)

COLD START problem - amazing enging haglar no axier-
nal power - uses 1% of batiery charge - casily instailed -
specify gas or diesed-$49.55 (2 lor $95} plus 33 sh-52.50 for
inhy refundabie with order. All Season Equipment, Hwy. 33,
So. Whitefish, MT 59937

ALTO SUPPLEES & EQLIPMENT

THE POR-15 CATALOG-Exciting products'Automotive
RestoratiornHome:  mprovement-FREE.  1-B00-528-07968.
POR-15, Bax 1235 Morristown, NJ 0T9E2-1235.

PARTS: Army Jeep and truck pars. Spare Parts &
Equipment Co.. P.0 Box 751, Lexinglon, Kentucky 40587-
arst

ARCRAFT MECHAMNIC 1M 1 YEAR! Unique practical with
aclusd aircrafl. Classes starting January, March, Jure, Sep-
tember. DAKOTA AERO TECH, 1801 23rd Ave. N. M 111,
Fargo, MD 58102 T01-257-5305

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLDNES! Hard-1o-find 45 rpm hit records
from the 282 40 years including pap, cowntry, reck and soul.
Send $2.00 for caialog o American Pie, P.O. Box 85455,
Dapt. PM, Los Angales, CA B0066

MOST EFFICIENT, SMOOTHEST RUNMING, TOUGHEST
PROPELLER AVAILABLE. Space age composite, variabls
piich, 48° io 70" diameders, curmenily to 100hp. Warp Drive,
P.0. Box T01. Dept. PM, Clear Lake, & 50428

MABOATS, Uliralights, Propellers, Informations $1.00,
Askey Propelier, 95154 Old Denton Hwy., Keler, Texas
TE248. (B17) 431-3160.

SOUND ADVICE = "'An Audia Guide To Your Car's Perfor-
mance.” This uneque auvlo diagnostic tape contains 20
comman problem noises your car can make. Play # in your
cal's cassatle deck tor on-the-apol comparisons or in bh
aueed of your own homa. Listen To What Your Car ks Saying!
Qrder SOUND ADVICE - #Vi010-CD - 795 today. Send
check 1o: POPULAR Box 1014, Radio City
Slation, Naw York, NY 10101,

SAALE & ASTRONMALITS

TURBOCHARGER SERVICING. Learn Basics. Wit §9.95
Free Information. Enpinearing Enterprises, Box 36744,
Dratrof, Michigan 48236

SLIDIMNG TRACK KITS for your pickup and your cap, Easy
o install. $49.95 & $7.50 shipping. Skde-A-Cap_ Inc., Box
BEE, M. Laursl, M) DBOS4. BO9-26T-BE5E VisaMC, Check.

ALTERMATORGenaraior  Rebuilding Book.  Price:
Hedatund Enginearing. Box 26044, Las Vegas, NV 851246

“SAVE MONEY" Fepairing Your Car, Or Profit From
Rapaiting Othars. An Easy To Undersiand Aulo Electric
Manual And Troubleshooting Guide. Only §3 95, Visa & MC
Owaers Call 1-B03-525-1134, or write: Auta Electric, 1011 5.
Aibaut Ad.. Port Royal, 5C 20935,

PREVENT THEFT simulated burglar alarm eHmctively
wirds off thief 55.50; Rosetech, Box 33, Larimer, PA 15647

HEW! Personalized, Solid Brass The Gauge, with kisy ring.
Lightwaight, 7" long. Spacily Iniliale. Satstaction Guaran-
fead, 5685 OMWISTAR, 102-A  Margarst  Sireal,
Georgatown, DE 19947,

NOISY Timing Chain? Replace easily in just minutes with
inenapmiaive: patented bood. Elinsingtes hours of frustrating
labor. For all common overhead cam engines. Sand
slamped envelope lor brochura. Exchainger Tool, Box
20906, Poritand, OR 97230,

ULTRA HOT, Pickup bed PLUSH carpet kits, LOCKABLE
solid bed cowers, NEON. Color inlo $2.00 Cakfomka
Concepis, 2234 Gladwick, Compton, Ca. 90220

HASA amblema, loys, gifts, collectibles. Cataleg $2.00.
Relundable. Collecior Trends, Box 381, Daybon, Ohio 45409

TV, VIDEOS & VIDEO EQLEPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIRICATION REGLIRES STATION
AUTHORIZATION,

ROCKET MOTOR MAKING TOOLS, Supplies Catalog
£3.00. Impulse Reactions. Box 61342, Seatile, WA 58121

CABLE TV Conmverters, Filters for beepang any channsd. 1-
3130708356

HOVERCRAFT

HOVERCRAFT Flans All Sizes. Catalog $1.00. Uniarsal
Howarcraft, Box 281, Cordova, Blinnis 81242

AERQ-CAR Amazing Hovercratt buil easily with ordinary
tocls. Lewnmower engine power. Carries ong man plus.
Howars, fles forward, backward. Sideways over land snow
waler. Complate construction plans and brochure. §11.95,
Asto-Projects, Box S118FM, Clindon, New Jersay 08809,

BARTLETT Flying Saucer litra-Light Howercralt Featurad
In Decumentary Film, “Forca Bayond,” Powered By Ordi-
nary Lawn Mower Engine. Complete Plarm $10.00 Send Ta:
Hertr Barthett. P.O. Box 156M, Siverdate. WA 96383

HOVERCRAFT planz, 3 to 1680hp. Informalion, $4 [refund-
abla). Seviec. Box 846, Monroe, WA 38272

HOVERCRAFT PLANS & PUBLICATIONS Cataleg, $1.00.
Lansing Aerc-Maringe, Box 27655, Lanaing, Michigan 48500

CB'S. RADIO & HAM EQLAFMENT

POLICE-FIRE SCANNERS. CH's. HAM. MARINE ZWAY.
Anfennas. HPR. Box 19224PM, Denver, CO B0219

CABLE TV Descramblors. call for prices and technical
nforrmation. (714) 574-5608

CABLE TV CONVERTERS/DESCRAMBLERS FREE CAT-
ALOGE VIDED MART, 3838 E. Grant #241-D, Tucson, AZ
BETI2, (B02) 7216557

CABLE TV CONVERTERS - FREE CATALOG - ARIZONA
VIDEDQ. 3681 M. Campball, #310-K, Tucsen, Arizonn 85710,
{602} 223-3330

CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL-

SERVICE, NQUIRIES
E&O VIDED, P.O. w68, ELKD, MN. 55020

CABLE TV DESCRAMBLERS, converters, filtem. and
more. FREE 14 page catalog. TW Cable, 12062 5w 117
Count, Suile 128, Mhami, FL 33106, S00-442-5000

CABLE TV CONVERTERS. Scientifec Atlanta, Jarrodd, Oak,
Zonith, Hambin, Many oihers. “MEW" VIDED HOPPER “Tha
Copy Kilber”, Viza, MT & Amex, 1-800-826-TE23. BABR Inc.,
10577 Upton Circla, Bloomington, MM 55431

CAMPERS & TRALERS—KITS, PLANS

MEW AUTOBODY PARTS. Repair Panals. Bumpars,
Grilea, Tailgates, Gas Tanks, etc. CATALOG - §2.00. FREE
information an ONE whicle: Raybuck Autobody Parts, RD A,
Box 170-PM, Punxsulawney, FA 15767, (B14) S38-5248

BODY REPAIR VIDEOS $19.85. Frea Brochure 1-800-562-
BBSS.

ANTICE FORD PARTE, 1309-48: Smdce 1950, yolir solurcs
for quility and quick delmeny. Send $4.00 now for your copy
of our lates! catalog. 87 pages of parts and information for
your sarly Ford restorstion| Specialized Ao Parts, 7130
Capital, Housten, Texas T7011. (T13) 328-37107.

WINDSHIELD STICKER SCRAPER! Uses single sdge ra-
zor blade. Head, 18 gauge stecl welded 1o %" sisel rod.
$48.50 Tool dealers write-wholesale prices. BRYAM, R1. 2
Bex 161-8, Windsor, VA 23487

AMATIING Mini Car Baslt With Bike Parta. Sporty Single
Seater Plus! ElscinicPedal Powered| Fast, Fun, Drive Ary-
where! Plans $9.95. Salisfaciion Guaranieed or Money Back.
Sportran, Box TOTTE, Endicott, NY 13760

MOTORCYCLES, MOTORSCOOTERS &
SUPPLEES

GO KARTS, Minibikes, ATV s Kits, Parts, Engines. Lowest
Prices. Larges! Saslection. B0 Page Catalog $3.00
Refundable. Kart World, Dept. C., 1488 Mentor Ave,
Painesville, Ohio 44077

MOPEDS, scootars. thres wheeled bicyches, goif carts,
parts, catalog 5200 Poerformance Speedway, 2810
Agonauin, Jacksonville, Florda 32210

DIRECTORIES: Secrat Scanner Frequencies! Federal
Agencws. etc. Big Catalog. CRB. Box 5§-PM. Commack, NY
11725

SECRET CB manuals, modifications, accessories. Cata
lag B2, Selman Enterprises. POB B89, Compus Christi, TX
TadsE-2188. (512)853-2008

CB MODIFICATIONS! Frequencies, sliders, FM, amphilsers,
books, kits, mpalirs. high-parormance accessanies. Catakog
£2. CBCY, Box MS0OM, Phoenio, AZ 5045

BUGGEDT WIRETAPPEDT Find oul fast! Counlermea:
sures equipment catalog 51, Gapni Electronics, Box S89P.
Bayfield, CO 81122

HARD-TO-FIND ELECTROMICS for private imesligators
and security professionats! Send 4 stamps for catalog Now!
Hunierax, Box 783, Clemmons, NG 27012

ELECTROMIC Kits! Vaice Disguissrs! FM Bugs| Transmil.
tera! Phone Snoopa! Bug Detsctars! More! Catalog $1.00:
XANDI Electronics, Box 25647, Depd. 20, Tempe, AZ 85285-
SE4T,

ROOM SURVEILLANCE TELEPHONE 517500, Pnone Tap
Cataleg $3.00. Lister Electronics, 603 Elgin, Muskeges, 0%
74401 - 1-800-533-TAPS

ELECTROMIC WEATHER INSTRUMENTS! Humidity, Tem-

perature. Barometric Pressure. Wieathercheck inslrumants,
Bam X531, Marysville, Michigan 48040,

MI-BIKE Kil—5$40000 Twa, Theee and Four wheal ATV's
phus Engines and Parts. 1588 Wholesale Catalog with 20% o
B Distounts—5$2.00. Karts & Kits, P.O. Box 548, Closier,
Merw Jersiny O7624-05:48.

AVIATION, HANG GLIDING

DESHGEN-Build Abrplangs, Hang Gliders. Simplified publi-
cations brochure §1.00. McCoy Alrcraft, Suite 243, Box J,
Manhatian Beach, CA 90266

JET MECHAMIC! Fantastic money making career opportu-
nilies, FAA Boense withoul miliary hasstes. Complate book-
bt 1edig how, Free details. Gillism-McFernin, PO Box 170476,
Birmingham, Alabama 35217
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100,000 Almost-Free Sofremro Programs. Details, Tips,
Tricks, $6. Order “Insiders Report On Shareware™. Promo
Press, 21205 Windsong, Walnut, CA. 91788

COMPUTER ROAD ATLAS provides you with printouts of
driving roules, mieage, fravel times and fuel usaga in
dittereni lormats. Infermation free. Excelssor Software, 5830
Christmas Lake FRoad, Excelsior, MM 55330

BM Software 5067 Huge Catalog. Send Slamps. Mulax,
Box 370, Woodacne, CA 943730370

SATELLITE - TV

FREE CATALOG - Systems, Upgrades. SAVE 55558,
Houston, Umiden, Chaparral, Elc. SKYWISIOM, 2017
Colegewnry, Fergus Falts, MN 58537. 218-735-5201

UTILITY TRAILER KITS differant sizes, kowesl prces. Fres
Brochure. Caryall, Box 3465, Saraboga. California 95070

BUILD YOUR OWM - Travel Trailer - Fifth Wheeler -
Motarhame - Campar - Pickup Cover - Flans - Patherns - Kits -
Catalog 51 Glen-l. 152 Rosecrans. Box 1804RV,
Balicwar, G DOTOE.

172 TRAILER PLANS Molorcycle, Utily, Car, Construc-
b Streamlined, good looking. easily bull. Catalog
.00 {Anfundabie), Tag-Along, Box 15107, Salem, OR 97306

BOATS, OUTBOARDS, TRAILERS, &
HITS

BOAT KITS - PLANS - PATTERNS - Fiywood -Wood Epoxy
- Fibarglass - Stesl - Aluminum - WORLD'S LARGEST
COMPLETE LINE - B/70° Sailboats - Powarboats « Cruisers.
Sparbosis - Houseboats - Mydroplanes - Tunnalhulis -
Runabout - Duschiboats - Canoes - Kayaks - Dories - Dinghes -
Mulihulls - SEMD FOR CATALOG 5300 (Akmail 3500)
inchades Supples Catalog [(Epoxies Fiberglass-Flolation
Foam|-BOOK  “Amatewr  Boatbuilding™, $600 -
CLARKCRAFT, 16-F Agualane, Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS - For Home Builders.
Hundreds of Proven designe - 7755 - Hydroplanes - Canoes -
Kayaks - Rowbpats - Duckbogts - Dories - Bassboats -
Snilboats - Houssbgats - Sporttshers - Quicksimple
Shichenglue. Tremendous savings! 160-page DESIGH
BOOK 54.00 aarmadl ($3.00 slow]. Includes Free ~Boatbuild-
ng Supphes” catalog. Book: “Boatbuiding With Plywood™
51985 ppd. GLEN-L, 9152 Aosecrans. Box 1804PMBC,
Balflowar, CA 90708

EVINRUDES - NEW 1887 Bargains - Top Brands . . all
sizgs ... 52.00 handling ... Scott McCulloch pars ..
Elzctra Maring, 610 Mernck Road, Lynbrook, New Yiork
11563

“EASYBUILD" Boats-inboards-Outboards-Duckboats-
Humerous models-Catalog $2.00-Hankingon Associntes,
Box 551K, La Habra CA 90631

OUTDOOR EQLIPMENT
SWINGSET ACCESSORIES PLANS and COMPLETE
¥ITS, Oilympic Recreatson, 1-000-255-0153

“SMHRACLE FLASHUIGHT", Mo Batteres. produce own
alecincily, shock and waterpeool. Ideal for campeng, homa,
ele. SHES, chech of rober. May-Blay Co., T43E5,
Pappergrass, Palm Desert. Cal. 82260,




ATHLETIC EQLAPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerlul Muscles - faster!! Free Booklet!
niversal. Box 66844, Delroit, Michigan 48240

KUMG-FU Frea Lessons. Send $1.00 tor Postage. MoLisa,
Box 1755, Depl. PMBAC, Honoluly, Hawas 96806

BAVE on Bodybuiding Supplements! Free Catalog!
Vilamins, Box 2073F, Reading, PA 13608

SPORTING GOODS AND EQLEPMENT

SWISS ARMY TYPE POCKET KNIFE, stainless steel, 3147
Eloven togls in gne, Campers, sportsmen, Craftsmen,
Handyrmen, Boy Seouts. 5530 plus 5255 5 and H, USA
funds. The ELE-DOM ImportExport Company, Depl. PM-1,
P.0. Box 625, Unsontown, Dhio 44685 Quantity Quobes.

FISHING, TACKLE, LLIRES

FREE Sinker Mold Catglog ever 100 maolds 25 shapes.
Carrmen's, Box 220PM, Wesl Newion, PA 15085

GUMNS, DECOYS, HUNTING

BEEMAN SUPER POWER ADULT AIRGUMS, Fine Firé-
anms, Magnum Slngshol. Guaranised bast prices lor very
finesl. Ungroelied power yesbul more impofianthy. un-
puatied accuracy, Irgger action, durability, ownesship
price, largest U.S. sates. §1 Lifelime Repadr Policy. Mantian
code PME for Fres Airgun Guide Firearm Information. Add
£1 for fast mall. Beoman, 3440 PME Airway, Santa Rosa, CA
W5403, (TO7) STE-TR00 (24 hours).

FREE CATALOG. terminals, tes, elecirical supplies
Positive, Box 213-P, San Antonio, Flarida 33576

CONSTRUCT your own oscillating spindie sander hor
under $200. Send lor free plans. Wesley Glewwe, 906
Cakdaka Avenae, West 5t Paul, Minnesata 55118

& METAL Cutisng Lathe $10880. Taig, 15048 Proctor,
Induentry, CA 91746

BAMDSAW BLADES, Any Size, Free haralure. King Saw,
55481 Tdewater Drive, Nordolk, Vieginia 23500

ENERGY SAVING

SAVE HUNDREDS! On hard waler conddionang! Learn
aboul magnetic treaiment of water. Send 53.00 for defails.
VE.L Enterprises, 107 Lewis Circle. Wislamrsburg, Virgenia
23185

FREE ENERGY! Fualess Motlors and Generalors! Amaz-
g Princaples and Dataits, HEA, RZEP, Bowling Grean, MO
613

WOOD, WOODWORKING

THREE Dinosaur Purzies Delightiul New Bestseller. Easy
Full Size Plans $5.00. Steve's Woodworking, 546 Catalina
St Laguna Baach, CA 52651

PLANS, BLUEPRINTS., PROJECTS

HEW, SIMPLIFIED DOME ERCLOSURES. Build play-
spaces. greenhouses. poclcovers, slorage. Any Size, any
matmriad with siandard tools. Frea dedails. Plans and Boolkbat
£5.95 LHT, P.O. Box 2302, Davks, CA 95617.

BULD YOUR OWN SUPERINSULATED DOME HOME|
Ihusirated catalog. plans. prices - sand 8500 - ENERGY
STRUCTURES, &53 Witson, 5t Pawl, MN 55106, (G12) TT2-
559

SOLAR & ALTERNATE ENERGY

FOR THE HOME

SOLAR ELECTRIC SYSTEMS! Panels, Equipment, Books.
Froe Catalog! SUN POWER - TEXAS, POB 2758, Freeparl
Tonas 7731, (409 Z3D-8350

SOLAR, HYDRO-ELECTRIC, WIND POWER sguipment
CATALODG. 5300, U 5800 foreign, WESCD, Box 938,
Aedway, CA B5560

SURVIVE CATASTROPHIC 1990-1996 WORLD DEPRES-
SION predicted by Dr Ravi Balra, olhers. Heat waber—
buldings—aven cook-—with dgur pilenbed, aadily congtruct-
#d, inexpensive solar collectors, Build for yoursed neigh-
bers, Dedailed plans. only $8.95. Tima's short, Order Mow
SolarSan, P.O. Box BE-PM. Ocotillo, CA 52258

SURPLUS SOLAR CELLS, panels. Huge ialection! Cata-
lop S2—RAefundable. Applied Phofovolisscs, Box 2773
Staunion, VA 24401

HOME CRAFTSMAN

WET BASEMENT? WATER undar your homeT DFY it up.
RAeduse RESK of DEADLY RADON! Complete do it yoursald
manual. Send $12.85 Action Sales, Box 62, Jasper, Indiana
ATHAT-0062

BUYING OR BUILDING A HOMET Maed Book: “What
Every Potential Homaowner Should Know About Construc-
tion.” Details: Condata, Box 32137, Tucsan, Arizona 85751

LEARM HOW TO FBERGLASS. Easy Technigues tor
Repairs, Constrection, Boats, Autes, Home. Order Direct
Save 50%. Send §34.85 tor 110 Min. Video & Lisl Progress
Educational Vigeos Ltd, 10 Progress Awe, Mashua, MNH
QX062 (BOJBBE-ATDS. VesaSdastercand

PLASTCS

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALDG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQUIPMENT. Pants for Small Engines, Lawn and
Garden Equapment, Chamsaws. Karts, Minibikes More,
Includes Service Manuals Specislty Tools, Accessories
Send £4.00. Sav-On-Parts, P.O. Box 45231, Depl P,
Somerville, MA 02745

WHOLESALE LAWMNMOWER PARTS All brands, sand
£5.00 for catalog. REFUNDED. Spectrum, 513 Montana Ave.,
Lowsgvilhe, KY 40208-1537

TOOLS FOR SALE

12N 1 SCISS0RS many uses lor RomE and travahng. Froe
Circular. Burgess, 8 Frences Rd. Wobum. MA 01801

BOLTS, SCAEWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog $1.00 (Refundable). Camalot, Dept. 44, Bon
65, Bristol, Wisconsin 53104

UPHOLSTERY SEWING MACHINES

UPHOLETERY Sewing Machinas with Walking Feat. Com-
plete ready to wse-anly $570.00. Thompsan Modal PW201-
AVARLABLE FROM YOUR LOCAL DEALER, or ardar direct
[Masier Charge-Yisal. Datho Mig. inc, P.O. Box 12110
Lubbock, Texas T8452-Phone: (B0E) T44-8774

MALCHINERY, TOOLS & SUPPLIES

LAWNGARDEN ORNAMENTS! Croeate decorabve yard
animala, birds, butterflies, whinlgigs. sans . .. mose! Over
100 patterns Plus woodcraft catelop $7.00. Satisiaction
Guaranieed! Accents (GP-39), Box 7387, Gonig, NH (2867

MAKE WOODEN TOYS., whirliggs. doll houses, chacks,
i Bakes, waalher insbruimsnls. crata, furniture with our
plans, parts, kits, books, supplies - Catalog §1.00 - [514) 484-
4363 - Cherry Tree Toys, Belmont, Oheo 43715-0369

WOODCRAFT PATTERNS, Windmifts, Wishang Wedls, Bird
Houses, Feeders, Flying Duck, Pheasan], Qutdoor Plangers,
Catalog 5100 Cratters. 11840 US 27 Norh, DeWnt,
Michigan 48820

FAVORITE WOOD TOYS, Palterns, Pans, Whesals, Catalog
£1.00. Toys and Jeys, Box 628M. Lynden, Wash 98264

PYC PIPE FURNITURE Plans, Kits And Suppl Free

CASTOLITE Liguid Plasiics. Crystal clear. colors. For
casling. embedding, coating, fiberglassing. reparing and
repraducing with our Mold Making Supplies. Catalog 52.00
CASTOLITE, Dept. BSCPM, Box 391, Woodstock, |1 GI0EE.

"HOW 1o sennce your wates heater and save cosily
repairs” §7.00. Pless, 6899 Lenox Ave. 418, Jacksonville, Fla.
32205

WATERBEDS - Plans & accessories. Catalog §1. AW.C,
10441 2 A NE 4th Plain, Vancouver, WA 38662

BELT BUCKLES lor coins or stones, specialty buckies,
jewalry mounlings, cul slones, clock works. Wholesals
catalog 25¢ Eloxite Corp., B06'z 1Mh Sireat, Wheatiand,

Wyoming B2201

Brochure, Cameal, Box 208, Tewksbury, MA 01876

BULD YOUR OWN WATERBED AND SAVE. Matinesses,
Heaters, Massage Sysiems, Hasowane, Fackages, Moreh!
Send 3200 for catalog and Frew plan book, Wooding
Waterbed Connaction, 45 Indusinal Pk Rd, Albany, NY
12206

ELECTRAOPLATING. Compleis Tesibook Electroplaie
Matallica™Monmatallscs. 511.85. Details Frea, Tropix, Palm
Bay, FL 32608-0095

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
a5 low a5 §1,605.00, Cheswick Poois, Rt #28, Cheawick, PA
15024, 412-274-5400

FULL-SIZE PROFESSIONAL PLANS Catalog 52.00 Owar
200 prolessionally designed plans for building furnibure
Furniture Designe, Ing., CP-ES 1827 Elmdale Ave., Glanveew,
L 60025

BANDSAW Mdl, Build $150000, Litersure 5300, Plans
$235.00. Sado Conslructors, 79 Forbes 51, East Hartland, CT
DeE10aE

HOBBYISTS Imgwowe your LATHE with tha ultimata 1ool-
post system? KAF, Box TE3G, 51 Joseph, Ml 43085, 616-420-
TS0

SMALL FOUNDRY Furnaces, Supplses. Free litaratune.
Pyramid Products, 3736 South 7th Avenue, Phosnix, Amzona
85041

LATHES, Milis, Tools. New calatog 51.00. Blue Ridge, Box
536V, Hurricane. Wy 25526, 304-562-3538

LATHES - INDUSTRIAL HOBBY FROM 3325.00, METALS,
SUPPLIES. LARGE CATALDG $2.00. CAMPBELL TOOLS
3rd YEAR. 200D SELMA RD., SPRINGFIELD, OHIO
45505, 1-513-322-8563.

STEEL. Aluminum, Brass—5Sheel, Bas, Shop Supphes,
Plans. Write: CEI, RR1, Box 163, Cameron, IL 61473,

BiG DISCOUNTS POWER TOOLS Milwaukes, Porier Ca-
ble, Makita FREE CATALOG! 1-800-243-3570. Sara Tool,
117 Banedict, Dept PM3, Waterbury, Gt 06T22-1940

LUMBERJACK chawn zaw sawmils- powar-foed. Brown
Enginearing, Box 40, West Poinl. CA 95255

ATLAS Lathe Parts Aocessories, HERMAN, 5308 N G0th
Straot. Tamarac, FL 33321

583 EXCITING WOODCRAFT PROJECTS! Folkart, Furmi-
lure, Country, “Yardart' Toys, Games, Chrisimas. ., more!
Catabog  $1.00—Winfiedd  Collection, 12044P7  Parkm,
Faniton, Mi 48430

5 SELECTED COUNTRY WOODCRAFT Farterns. 5500
William Piits, Box 18130, Spartanburg, 5.C. 23318

PROJECTION TV . . Convert your TV 1o project 7 foot
pecture . Essy! Results cemparable to $2 500 projeciors
.. PLANS AND 8" LENS £2485 .. Prolessional Systems
availabba .. Mlustrated Calelog Freo . MACROCOMA,
158G Main Sireef, Washington Crosamg, HEE]
18977 .. Creditcard Orders 24HRS. (215) TI6-3670.

CALL THE ROOTERMANT Maybe nod: This easibilt ehac-
Iric-powered drain rodder costs less than a service call.
Plars §7 95, PAKTCO, Box 452, Wichita KS 67301

EPOEY too weak? Pyt the strength of STEEL in your

MITERLESS Picture Frame? [15%7) $9.95. Plans $2.25
My, 208 Archer Ao Spartanburg, 5.0, 280303,

TEXAS “Couniry” Puzziecratis! Proven Goldming .,
"Ensy Dessyna’ +Sample 85 Scothm, Rt 1-40, Bangs. TX
76823

UNKIUE indoor'outdoor fumiture plans. Easy B0 build,
maongy making secnats (e miormation). Tom, 402 EIK-HIEI'I.
Orange. Calilornia 93668

PLANS ftor ball beanng wood Iathe, shoet melal ship rofs,
never fail surmp pumg alanm, $1.00 each Pobo, RA. #2,
Bowmanvifle, Dmario. L1C 3K3

NEW! BUILD AMAZING LIOUID PISTONM ENGINE From
pipa fitings, Easy plans. Free mformation. ABCO. Box 306-
M3, Seminary, M5 39478

BOOKCASE WALL—A floor-to-caifing bookcase wilh cat-
el space on the bottom. Char 138, lang, bul you can Adjust
shell widih to fil any wall. (PC-1008—85.95) Order from:
Popular Mechanics, Box 1014, Radio City Stabion, New York,
WY 10101

P . Detaila. seng 050 W TWW Industnies, 7826 Airlemsa
Hwy., 763, Baton Rouge, LA TOA14

MAJCR APPLIANCE REPAIR BODKS - Usad by repalr
technicians. Send lar free llst. CCS5 Books, P.O. 1664,
Chandler, AZ B52d4.

REFILL PC copiar - lasar printer carirnidgas. For yourssif o
prolitable business. Instructional Video and Supples. Free
imformation. {312} 598-D580. Maorsck, BR4AT W. 8Tth, Hickory
Halls, IL 80457

16,71 Catalogs Directory Gubde. Wholesale Sources For
Anything! 55.00: IRC, Box 1410TAA, Jackson, M5 39236

WILLS. Kil includes indopak, examphes, lorms, Do your-
sall, Easy, 5500 Cantrell, Box 136, Miford, Dhio 45150

HYDRALLICS repair made sasy. Maw book tells how 10

dimghoss and repair any hydraulic equipmant. Detass froe
JOK, Box 315, Welleboro Falls, NH 03806

(Cantimasd on nasd page)
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DO IT YOURSELF
— O O PR RO

MEW “KEEPERS" THE 2X4 CONNECTION. Connact 2xd4's
using malded polypropelene connectons 1o lorm haawvy duty
TABLES, WORM/BENCHES, SHELVING and much maone.
GURCHK. EASY, and REUSABLE. Free information. Riteco,
6381 Malton Road, Porage, [N 46358

MAGIC PLAYING CARDS, Looks like regulation deck, but
only you £an identify every card from Back, Instructions
included, $2.98 plus 85¢ handing. LA Specialies, Box 593,
Brookijeld, IL 60513

MAGIC, joke, juggling catalog. Enclose $1.00. Dsscount
(20%} with Twst order. Word of the Unexplained, 235
Jaftarson 51.-P. San Francisco, CA 84133,

U.S. 8 Commemaoratrve plale blocks, or 30 commemors-
tives. or 200 ditfersnt used commamoratives $1.00¢ Approv-
ais, Gordon Dawison, Box 58M, Mokomis, FL 34274

FREE—&52 00 Collaction, Reguast approvals. Gains, 716-5
Smtganth, Matioon, IL 81538

CAMADA: 25 Commemgratives 10¢, Canada Approvals.
Harley Boardman, Litihe Valley, Mew York 14758

AIDS Can | get H? Den't Guess. Deforse Educational
Video. Protect yoursalf and your temily, get the facts. $19.95
+  S250PH  MCAVISA  1-8D0-327-8831,  Satisfaction
Guarantesd. P.S. Discounted Groups Organizations.

LOCATE buried waler krnes. unmarked graves, simphs,
inexpensive. plans $4.00 and SASE Send To: M & E, 5903
Island 40 Rd., Memphis, Tenn, 38127

OUTDOOR WOOD FURNACE. Build your own, we did.
Heal home, shop or mobile home. Keep lire, smoke & ashes
outside. Flans & Photes $10.00. 5 Smith, Box 2418,
Oxlahoma Cay, Okla. 73123

ATTENTION HOMEDWMERS Master Piumber relired has
Writtan (llusirated Bookls! HOW TO SOLVE AND AVOID
COSTLY PLUMBING PROBLEMS Send 5800 Bobby
Emmitt. Post Ofice Box T2-PM, Summertown, TH 38483

RESTORE WOOD FLOORS WITHOUT MESS, EXPENSE
OF SANDING, REFINISH B0 CALLED NO WAX FLOORS.
Superior to supermarksl products. Sabe, easy, efectve.
Dataits Frese! Parkom, Box 3544, Epﬂﬂqmmﬂﬂm-iﬁﬂ

ARROWHEAD Making. Inaxpansive Hobby. Infarmation
$1.00 Video, BetaVHS, $20.95, 54H 5150 Common Crafts,
Bax 5012-M, Central Pomt, OR 87502

HANDYRAN - WE MEED YOU - NOW!
HANDY with screwdriver/pliers? We pay you $125-5350/
Wesk (or morel) 5200 (refundable) rushes details.
Handyhdan, Box 62, Westmont, IL 60558

A3 Caisiogs Listed Sources for Anythingl 5595
Directory. Box 924528, Allanta, Georgla 30314

ARTS, CRAFTS, SUPPLIES

MAGIC! Six sscrat EASY to PERFORAM magic ircks.
AMATE your tmends. Salisiaction or “ MONEY BACK.™
$8.00. Feathar, Box 513, Cope Coral, Fiorida 33910

HOBBIES & COLLECTIONS

MAZl A Histoncal Miditary Collectibies. FREE cataing.
HMA, Box 1B0EPE, Lalaywhie, CA 94545

MILITARY Medals Catalogue §1.00. Subscrption Yearty
$8.00. Vernan, Box 1387PM, N. Batwin, NY 11510,

FLAGS - US,, Siale, Contederale, Foreign, Historic, Cus-
torm. Catalog $1. Broward Flag, P.O. Bax B533 - PM,
Ashewiile, N.C. 26814

FLAGS! FLAGSI FLAGS & FLAGPOLES! Free Catalog!
LIBERTY FLAG, F.0. Box 424PM, Reedsburg, Wi 53359, 1-
B00-ET4-T001,

DECALS, EMBLEMS, PATCHES
CLSTOM PINS, DECALS.

EMBRODERED EMBLEMS,
Frea Catalog/Guotes. Rush Skatch. Stadrt. 61P Jana, N.Y.C.
WA, (21%) 2293

ALCTIONS

00 Stamps §2.95 - Guarantesd Woeth Cwer 330 ai
Standard Catalog Prices! Money Back I Mot Delighted.
Approvals. Kenmaore OT-848, Mathord, NH. 03055

ISRAEL 15 Ditferent 1 0¢ Approvals, Sam Chazen, Bow 666,
Dalray Basch, Florkda 33444

UNITED MATIONS 3 Complate Mani Sata onty 25¢. Person-
alized Quakty UMN.. LL5.A Foraign Approsvals. Discounts with
Purchases. Cometia, POB 1505-M. Lake Placid, Florida,
33352

1,000 MIXED U.5. $3.00 Approval's, Albums, Accessories,
Supplies. Shirkey Patterson, Dept. 101, Box 29307, Dallas,
Texas 75229

12 LD Canadian stamps. Only $1.000 Approvals.
Quebephil. Box 68, Sk-Jarome, Canada JTZ 5T7,

100 From 100 Countries - 51.00, Approvals, Taylor-Pia83,
Box 1075, Caigary. Alborta T2P 2K4

250 Driterent Worldwide Siamps §1.00 With Approvals.
ANP, Box 160630, Cuperting, CA 35016

DISNEY STAMP KIT - $9.951 Includes Album, Stamps. and
more! Stamp Contre. 3213 Hwy. 67, Mesquite. Texas 75180

LQUIDATING Trermendous Oid Accumulation. Bargain
Lists Fres, Alatako, Mayard, MA 01754

SEVEN Mint US Plale Blocks plus information thel could
maka pou rich. $1.00. PBS, Box 6417TPM, Leawood. K5 6E206

RUSSIAT 25 diMereni commems, pictoskals, etc! Only 25!
FAequest approvals! Stamps, Box 7721-M, Renc, KV 83510

REAL DEALS AT AUCTIONS! Vehicies-Proparty-Goven-
mant Surplus! Guaranieed! Send 55.00 For Comphie Na-
tiomwida List Of Many Unadverised Auctions To: Sun
Emtarprises, 196 Gt Mary's Stresl, Lancastar, Mew York
14088

CLOCK WORKS. Wood clock blanks, rockhound sup-
plies, belt buckies, cul siones, efc. Wholessle catalog 26,
Eloxite Corp.. 806"z 10th Strast, Wheatland, Wyarning 82201

STAINED GLASS SUPPLIES: EXCITING SUPER
CATALDG-FM 5300, CORAN-SHOLES INDUSTRIES, S09 E.
SECOND, BOSTON, MA 02127,

"GETTING Starded in Stained Glass.” $1.00. Whitternong,
Box 2065T, Hanowver, Mass. (7330

COMPLETE CLOCK KITS FROM $5.901 Music movemants
$1.85 Componants. plans, spoxy. prinis - ower B00 clock-
making items! Wholesala catalog $3.00 |credited). Steabar,
P.O. Box #83P, Andover, NJ 07B21-0453

CARTOONMNG, COMMERCIAL ARTS,
SIGN PAINTING

ANTIOUES, RELICS, INDIAN GOODS &
CLRIOS

FREE List to Serous Collectors. 30,000 indian Arilacts,
Pots, Spears. Axes, Slate, Basdwork. Cadde Trading, Bax
&6, Murfreesboro, AR 71958

MILITARY INSIGMNLA ETC.
LS, MILITARY INSIGHIA Large Catalog $2.00. Saundars,
Box 3133PM, Naples, FL X3039-3133

FREE liustrated Catalog: U5, Discount Accessorios,
mone! Global, Box T429-P4, Olympia, WA BaS0T

FANTASTIC Fun. Valuable Woridwide Mixture, §1.00. Ko
Approvais. Stampex, Box 768, Ogdensburg, Mew York,
13669

SUPER OFFER 100 DIFFERENT LLS.| EARLY ISSUES!
S200. FMCH, 513 Fairview, Ridgefsald. N.J. 07657

ICELAND collection. 20 difieroni. $1.00. Approvals
Sanchwll, Box 13725, 51 Paul, 55113

ATTRACTIVE Worldwide Stamps at 25¢ Each. Bada, Box
145, Willowdake, Ontario M2N 558

FREE L.5. Mint piclosal sot complete. Menl apprdvals
included. Hildebrand, Box 4867, Santa Clara, California
95054

COINS, TOKENS, CURRENCY

STAMP COLLECTING

S0 YEARS Oid fitteen diftersnt United States, ower fifty
years old-25¢ with approvais. Jaxon, Box C11-P, Mew
Aochalba, Mew York 10804

CARTOON for Fun and Money!!! Frea Bocklet!'f Cartoons,
Box 406144, Delrod, Michigan 48240

LEARN Sign Painting, Pin Striping. Frea Catalog.
Kaufmann Comparny, Cenferfown, Misscun G503

FREE LessonsBooks BSign Pandng,  Pinstriping.
Nutwood, 3940C W, Pina, 51, Louts, MO B3108

MODELS. MODELS SUPPLIES

FRING Cannon Model Plans. Catalog $2.00. Gresn -
PM38, Box 892, Shalimar, FL 32578-0882

SAVE DREMEL, X-ACTO, KAS, Wooden Ship Modals. For
HobbwCrafiers. $1.00 Catalog. Spoctra Hobby & Scienca.
M13. 20632 Lori, Livonia, Wi 48154

WORKING Siearn Models. Kils A d, New Stunning

FREE Gift With First Purchase. LS, Approvals And Want
List Service. 20¢ for Handling. The Stamp Boutique, P.0
Box 458, Madison, N.J. 07940

BUDGET world coins. Write: Ronalaa Collectibles (PR,
Beom 130, Plumas, MB Canada A0 1P

PHOTOS & PHOTO SUPPLIES

FREE 250 rofis of Kodak film any size or axposure. Free
dediils wiile: Liwis Associatia, Box T3, JuRclicn, Ark. T1749

PLAYS, SONGS, MANUSCRIPTS

$1.00 brings 100 differend plus newslatier, Mades, 68
Saronac, Lake Placid, NY 12545

HONGKONG, Bevaria, Transskel, Swariland, Bol 18,

POEMS, Songs Wanled Free Recording/Publishing
Broadway Music Produclions, Boax TA38PM, Sarasola, FL
23578

Hetherands, Antilles, Liniled Slales owarsess high value
Airmail Bonus, 48 unlisted phantom Fussia, Ukraine, Esto-
nia, Latvia, Lithgania plus 200 Gichal Additional high
catalog surprise cost about 1'9¢ each send §3.88. Aiga, 173
Linden, Middietown. Naw York 10840

FREE Woridwide Packet. Panmy Approvals. Froshlich,
Box 17704, Pinn Fiver, Wis. 54965,

50 DIFFERENT O L5, betwsen 1861 and 1839 - $1.00. Ed
Rowsh, 423 Shapard, Mansfisld, Onio 84907,

3 Page Full-Color Cataloqg $4.95 Asfundable Ower 100
Modals. Tractars, Trains, Cars, Stabionary Engines, Marine
Engines. Accessories and Parts. Large Discounts! Diamaond
Enferprises, Depl. PMB, Box 537, Alexmndria Bay, MY 13607,
B13-4T51 771

OLD US stamps on approval. Sherman, Box 15355E,
Philadefphia, PA 19111

FREE! Surprise Collaction with spprovais. Gould, Box
750128, Pedalma, CA 94975

RADID CONTROL Alrptanes, Boats, Helicoptars, Supphes
Big Discount Catateg 45 00 {Retundable). Modislers Supply.
Box 310P, Eclactic, AL 36024

MAGIC TRICKS, JOKES,
VENTRILOOLRSM

FREE CATALDG: Ventriloguiam, Magic, Clowning. Pup-
petry, Baflooning! Supplias, instrection, Entertain Success-
fully, Proditably! Mahar, Box 420-PM, Liftieion, Colorado
BOriB0.

FREE! Worlds Leading Movelty Catalog, 1600 Jokes
Tricks, Science, Sports, Hobbies. Johnson-Smith, F-01,
Bradenion, Fla, J4203-3786
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OME! Two! Theoe! Cent Stamp Approvals, Regardiess
Catalog. Kiosber, 4164 52nd 51, San Diego, CA 92105

BARGAIN 100 World-wide Stamps 25¢. Qualdy Approvals
A. Parker, Box 143, West Brookfiald, MA 01585

FREE 5) Canadian stamps with approval equest. Brinar's,
P.0. Bax 531, San Maleo, Californds DAl

MUSIC INSTRUCTIONS & INSTRUMENTS

INTERMATIONAL VIOL COMPANY, lonewood, ook,
varnishes, pars, accessories, strings, cases, Insiruments,
bows. Violin, guitar kits. Catalog $1.00. Depd. 1P, 4026 W.
Betesdere Ave, Baltimone, MD 21215,

ACCORDIDNS, NEW, USED, Electric, slectronic Concerti-
nas, Button Boxes, Hohners. We bay, 5Sell, Trade, Exchanga.
Crodit Cards acoepied. Call, Write for brochures.
CASTIGLIONE ADCORDION, 12644 E. T Mila, Delrod, MI
48205, 313-537-1505/ -B00-X26-1832

VIOLIN, GUNTAR, elc., emaking materials, accessories,
books. Catalog. §1.00. International Luthiers Supply. Box
EROAGT, Tulsa, OK 741588

PLAY Guitar Fast Any stybe. Wiile, Guiter, Box 350,
Erwood, N.J. (8217

ACOUSTIC and eleciric guilar, violin, banjo and mandolin-
parts, kits mnd finkshing supplies. Free catalog Stewart
MacDonald, P.0. Box 8008, Athens, OH 45701

ACCORDEON Top Brands, Cordovoy, Buy Direct Tremen-
dous Discounts Trades. accepted. Freo brochure. PM,

i 16 Wiest 19¢h Strent, New York, NY
10011, Phone 212-675-0083,

WORLD Wide Starmps mounted in books on epproval 2e
and wp. THUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, N.Y. 11435

PANOS, PLAYERS, PUMP ORGANS. Aebuild and rapair.
Calalog of “How-Te" books, 200 (refundabla). Vesial
Pross. Vesdal 11, New York 13850

“INYEATED ERROR" + 100 Diferent United Staies, 50¢
with approvals. Lutay, P.O. Box 7088, Siver Spring. MD
20007

FREE 100 Difterent U.5., approvals. Bradiey, Box 425P,
Midiothian, VA 23113

HOW to Accomplish Anything You Want In Lite. Sand
$129% Today: Guarno Press, 1 Rembert Cr, #103,
Baltimore, MD 21234

{Contimued on et page)




SELF IMPROVEMENT
{Continued from preceding page)

EARM immeckately. Become A Certified Plembar| Train at
Home! 1-800-524-6433

MOMEY, Happiness and Health can be yours, For informa-
tion and guestionnasre send $4.00 to: Goal Quest, Box 827,
Dept LDS, Rome, MY 13440

SELF-mmprovement Books' Free Catalog! FMCN, 513
Fainmaw Terrace. Radgatiesd, N 07657

LEARN Homoeppathic Medicine or Maturopathy from
Internationally Accredited Schaol, 1o Professional Diploma
standard. Other courses Diedetes. Radionics. Esiablished
1961, Prospecius Free (ainmaél 2 Dolarars] BRANTRIDGE
FOREST SCHOOL. Highfiehd. Danehil, Sussex. England
AHITTEX. Telex 95246, FAX DB25-TR00ST, Tol 0B25-T90214,

IMPROVE YOUR WVISION withoul glasses or contac
lenses. Free inlormation. Finnacle, Box 31B7-FM38, Mobida,
AL 36691

MONEY for College. Ires delails. PSHA. POB 4062,
Johnaton City, Tenmesses J7602

SCHOOLS

EDUCATION & INSTRUCTIONS

DETECTIVE Home Siudy Course. Fres lapel pin, certili-
cate. greal fulure, Professional Investligator School, Dept.
GCP, P.O. Box 41256, Los Angeles, CA 90041

HANDLE YOUR OWM LEGAL AFFAIRS. Be a Paralegal.
Accredited Artorney Instruction. Home Study, FREE CATA-
LOG. Southern Canaer Ingtitute, Drawer 33PM-2158, Boca
Aaton, FL 33427, (a07) JE8-2522

TERMPAPER assistance. 15,278 papers available! 308
page cataboge rush $2.00. Research, 11322 idaho, ¥206MK,
Los Angeles, S0025. (213) 4TT-8226

RADESTHESIA, Radionics and Dowsing. Books, Courses.
and Equipment. Electronic Homosopathy Equipmant. [Bis-
trated 8 Page catalogue Free (air mail 3 dollers] Established
over 40 years. Bruce Copen Labosabories, Highlsld,
Danehill, Sussex. England AH1T TEX. Tel0A25-700214. Fax
DE25-TO009T Telsx BS5246

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly
payments. informnation frea. Our S0th year. Call 1-800-228-
BBO0 ar wiile American School, Dept. #345, 850 E, 581h 5L,
Chicaga, i 60637

BASIC Ivwestigalion Trasning Homae Study Write: Lion
Investigation Academy, 3161 Shakespaare Rd., Bethlehem,
PA 18017, (215) B58-2637

LEARMN CLOCK REPAIR - Earn big money, wark 41 homa,
b your own boss. For detasls send $2.00 (appled to tuition)
1o: NATIDHAL CLOCKMAKERS INSTITUTE, F.O. Box 443,
Lewlsiown, PA 17044, Course approved by the Pannsylvania
Department of Education.

EMPLOYMENT INFORMATION
T — L L s s ottt s - e e
JOBS! Federsl, State and Public. All occupations! All
siales, now hiring.  Information 58500  Mationwide
Employmant, BSOT, Central, IN 47110,

PARALEGAL GRADED CURRICULUM. Approved in-
depth  training by correspondence.  BLACKSTOME
SCHODL OF LAW: 100 years of legal training. Wvie lor free
catalog. PO, Box TOD00E, Depl. PM. Dallas, Texas 75370

FRAEE 1988 CAREER GLADE. Eam maore money with
Success Proven Correspongence Dwploma  Courses
Grambon Institube, 2634 Adalaide Streel. West Toronlo.
Canada. M5H 1¥3

BELL'S BUILDING MAINTEMAMCE SCHOOL, 111084
Antioch, Suite-323, Overdand Park, Kansas 66210

FULLY APPROVED UNIYERSITY DEGREES!! Econgmacal
home study for Bachelors, Masters, PhD, FULL AP-
PROVED by Califormia Stale Depantmant o Educabion.
Prestigious facuity cownsels for independant study and ki
experience credits (5,100 enrolled students. 500 laculy).
FREE INFORMATION—Richard Crews, MD. [Hareard),
Presidant, Columbia Pacific University, Deparimant JEB3,
1415 Third Strest, San Ratacl, CA 94901, Toll Free: (800) 227-
011%; Cakfornia. (BO0) 552-B522; or (415) 4535-1650

FUNMERAL SERVICE - homestudy - 4 month CERTIFIED
MORTUARY TECHNICIAN progrem FUNERAL SERVICE
INSTITUTE. Box 1184, Deerfinld Beach, FL 33443. 800-323-
5532,

BE A RECORDING ENGINEER; Train a! home for High
Paying—Exciling Carsers, FREE Inlcemation. AUDIO
INSTITUTE. 2174 Union 5. Suite 221, S5an Francisco, CA
94123

UNIVERSITY DEGREES By Mail. Accrediied Bachelors,
Magiers, PhD's. Free Facts Revealed. Careers-PMI. Baox
AT088E, Tulsa, OK T4147

EXTENSION And Post-Graduate Awards in Philosophy,
Ar, Scance, Botanic, Medicing, Homaopathy, Radebnics,
and alhers. 30 subjects Currcular free (ainmail $1.00 refund-
able). Registar, Sussex College of Technology, Highfisld,
Danehilt, Sussex, England.

LOCKSMITHING, WUniversal Schoal of  Masber,
Corespondence amd Shop Training, Box 214552PM,
Sacrarnanto, CA 95821

FREE! “POSTAL JOBS: SECRETS FOR GETTING HIRED
«+« FASTI™ Hirng, Box 90203, Lafayetie. LA 70506

AUSTRALIAN OPPORTUNITIES! Intormation On Couwntry,
Emigration, Emplayment. $4.00. Mascor-A. Box 7367, Silver
Spring. MO 20007

BE A DJ OR ¥J,.. earn 524,000-£72,500° Experience
unnacessany. Frae 24-hour recorded message riveals how
Call Today! (1) 312-515-4510 Ext. 118

WELDING JOBE £11.50 1o $1600 hour. Send $5.00 for
inlarmation. MTC Enlarprise, Suile 158, 4344 5. Archer Ave.,

Chicago, . B0632

JOBS, Cryisaships, Tugs, Ships, Riverboals, Odlrigs:
Waormen - Men. Wark month - Homa monih. USA + overseas.
Imtormation $3.00. Marine Emgloyment, 8207, Central, IN
AT

INTERVIEWS .. .. How fo gl themn!! Fres into. Intersews,
10808 Lowe HLE ., Albugquargue. MM BT111

PATENT IT ECOMOMCALLY! Free delails Licensed
#inog 1058, Raner Associates, 2008 Fondulac, Rschrmond,
VA 2322

MVENTORS! Can you patent and profit from your idea?
Cadl or write for your frée information package. Cwver a
decade of  service.  AMERICAN  INVENTORS
CORPORATION, B2 Broad Stresl Depl P, Westfield,
Masaschusetts 010846, 1-B00-338-5656. in Massachusatls or
Canada call {413) 5566-3753

INVENTIONS mesaarched, doveloped, marketed. Froe in-
formatson. Mational Inventors Consultants, Box 583, East
Northport, MY 11731

IDEAS, mvntians, technology wanted® indusiny presanta-
lion/nalional exposition, 1-B00-Z83-IDEA.  13C-FM, 03
Libariy, Pittsburgh, FA 15222,

PATENT searches for §150 ACCUSEARCH 1-B00-998-
5408

MARKET Irventions yoursalf, Eliminate middieman, guar-
antepd! Allernative Markeling Newsletter, RS, 8795p, Twan
Fals, 1D B33

MVENTORS! Innovators! Pateniees! Exhiblt 8i national
ireention show. 1-B00-T27-IDEA, Dept. 480, INFEX-480. 701
Smithfield, Pittstasngh, P4 15222

HONPROFIT Imantor Organization oflers FREE packet.
Contact Minnesota Inventors Congress and Resourcs Cen-
bar, P.0. Box 71-C, Asdwood Falls, MN S62ED. 507-837-2344.
32nd Annual Congress Juns B-11, 1680,

MVENTORS: Fres Information on offering your wenbion
for sale. Kessler Sales Corporation, C-5-FI, Framont, Ohio
AHE0

| LEARNED THE HARD WAY. How to nexpensively
protect deas. inventions for two years and establish avi-
dence of conception balore patenting. Details $12.00.
Cunningham, Box 804, Soldotna, Alaska 99653,

YENTION MARKETING. FREE INFORMATION. REPRE-
SENTING MANUFACTURERS. Patmart, 77 FuRon, 260,
Financial District, Mew York, NY 10038

INVENTORS! HAVE AN IDEAT Don't know whal 1o do?
Cail AIM tor irea information ki, Toll Free inU.S. and Canada
1-B00-225-5600

INVENTORS: If you have an invention for sale or license,
write for free booklgl axplaining how we can help you.
Kissler Sales Corp., C-5-W, Fremont, Ohia 43420,

INVENTORS: WHY PAY BI0 55§ o others when you can
pramote your own irvention. Fres informatecn kit Call IPS
{50B)- 664-3785 24 hours dally.

IMVENTORS idea Search being conducied by OC based
fiom, Ca¥l: APSE 1-500-508-6088 exi 38

GOVERNMENT Jobs $15.400-572,500 Mow Hiring, Excel-
lent Benafits. Call 1-212-742-1142 Ext. 7133,

HELP WANTED

BE ON T.V. Many neaded for commercials. Castng info,
(1) SOS-EAT-H000 Ext, TV-20024

OVERSEAS . _ . 525000 75,000+, Frea Fapor!
Employment, Box 19760-A0, Indianapods, IN 46218,

AUSTRALIA WANTS YOUI Big Pay! Transporiation! Naw
Employment Handbook—E3.00. Internalional, Box 13107-
AD, Weshinglon. DC 20036,

OVERSEAR. To §1,000 Dasty. Free List. Zincpo, Box 13110,
Las Vepgas. NV 88112

OVERSEAS EMPLOYMEMNT? Mary High Incoma Oppartu-
nitves And Countrees. Free Repornt. Overseas, Dept. T4, Box
TI6T, Siker Spring, MD 20807,

BECOME A Farategal. Work With Atiomays. Outstanding
Home Siudy Program. Free Catalog. The School of
Paralegal Studies, 8085 Aoswell Foad, Swie 3178 Dapt.
LCA2T, Atlania, Georgea 30328, 1-800-723-4542.

MOMNEY For College- Schaolarships, Grants and Loans! 1-
B00-335-0338

AUSTRALIAN JOBS! Thousands® Pad Transporation!
Companas lisied® Mewest information ., . more! $4: Gray.
545 Wallington Office INNRZ, Chicago, BIEST

JOBS! 515,000 - 558500 Technicians, clarical, sales.
managemen]. Your area. FREE REPORTI Hiratech, Box 643,
Philomath, OR BT3T0

AUTOBRIDGE Salitaire bridge game, Teaches, improves
your game. Beginners Advanced levets. Detalls and Ordar
info Free. Michaels Gaflery. 6319 Queen Annes, P.O. Box
17118, Toledo, Ohio 43617- 0118

BECOME A REAL ESTATE APPRAISER. FREE INFORMA-
TION. 1-800-233-4547 DEFT. RC12T.

MILLION cassaties! Educaltional subjects! Medicine. -
wpsimens seaclogy! Free cassefe catalog! Addeon
Thempsan, Box 1085-PAM, Black Mountain, N.C, 28711

NONRESIDENT UNIVERSITY DEGREES. Bachalor's. Mas-
ter's. Doclarates. Accradited. inexpenshee. fast, Credi for ide
experience. Fres sixteen page booklet. Or. John Bear, Box
TOTO-107, Barkaley, G 94707,

FOIit INVENTORS

PATENT AND DEVELDP Your Invention. Regisbered
Patent Agent and Licensed Professional Engineer. Sand
tor FREE PATENT INFORMATION Every Inventor Showid
Hawa, Richard L Miller, 127 Parkside Orve, Suile M, Dix
Hilks, MY 11748 (518) 499-4343

REAL ESTATE & FARMS

GOVERMMENT HOMES from 51 {U repalr). Delinguent tax
propery. Repossessions. Call (1) B05-687-6000 Ext. GH-
20024 or current mapo list.

REAL ESTATE FOR SALE . . . Hunling & fishing rotreats,
lake & river camps, all types of wilderneas properties . . Call
or wiile lor cur NEW FREE CATALOG showcasing thou-
sands of roal esiate values nationwide! LENITED NATIONAL
REAL ESTATE, 4700-PM Balleview, Kansas City, MO 54112,
Ph: Toll-Frea: 1-800-888-1020.

MORTHERN IDAHO. 510-20 ACRES. Beautiul Northwest
forest and lake counlry. Hunting, fishing. recraation. retire-
mant. Hundreds of parcals. Easy terms. FREE beochure,
photos. NATIONAL ASSOCIATED PROPERTIES, 1111-ME
Sharman, Cosur d'Alena, idaho B3814. [208) 6B4-8181.

FREE CATALOGS-FLORIDA, GEORGIA. Homes, Lamd,
Businesses. Please Specity Stete A Froperly Preferred.
COUNTHY NETWORE, Box JE8PM, Gainesville, MO 63655

4833 (417) 679-4832

CALIFORMIA. Lots. Acraage. $40 Down. $40 Monthly. Box
35291, Los Angelas, S003%

ABANDONED PHROPERTY INFORMATION -
Ridgehaven, POB BA3-P, Glen Ellen, CA B5442

WEST TEXAS Beautiful 1.4 Acre Lots Only §355.00 $25.00
mpnthly Free Information. Swn City, 3233 N Piedras, E|
Paso, TH T8930, (915) SE5-1428.

REPDSSESSED Homes Trom Gov't Prom $1.00 plus re-
pairataxes. Mationwida! Also lax properties. 216-453-3000,
Exl. HE226

100,

FREE hedp for invendors! Mo charge for proteciion fonms
of consultelion. Affiliated Inventors Fowndation, 2132-M
Biyou, Colorado Springs, CO 80908, or Toll Free 1-800-525
5885

RECISTERED PATENMT ATTORMEY Washingion, D.C.
Suburb. Donald A Wetlestrings, 414 Hungerdord Driva,
Reockille, Marytand 20850

SAVE TENS OF THOUSAMDS OF DOLLARS ON YOUR
MORTGAGE. FREE Dodadls. Dollars Senss, Box 884,
Ballmawr, H.J, DB

FORTUMES mada In finding and fixing oid howses. Free
information. ¥.E. Box 43523-C, Cleveland, Ohio 44143
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GOVERNMENT LAND OPEN TO CLAM, 20 to 40 acre
locations awailable Tor 20 governmaent fee in Alasie. Anizo-
na, Arkansas, California, Colorado, Flornda, Idaho, Louisi-
anp, Mississippi, Montana, Nevada, New Maexico, Oregon,
Utah, Wyoming. For complele instructions, maps, filing
forms and tehaphone halpline send $20; or for mone ol orma-
tion send £3. Public Lands Tille, Box 2082-X. Grass Velley,
Califormia 5045

EXPORT-IMPORT

HONG KOMG, TATWAM BARGAINS! Sacrel Contatts,
write: ECGLAM, P.0O. Box 1611, Eau Claira, W1 S4702-1811

TYPE Fonls, Hand Pranting Presses, Hol Stampers,
Supplies. 120 Papes. $2.00 Deductible first order. Acme
Typse, 1720 M. Marahbiedd, Chicags,

SALESMEN-DIST.
MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn

TYPE for printing. Catalog $1.00kdeductible 150 ordar
Qusker Gty Type, AL.D. 3, Box 134, Honaybroak, PA 18344

BARCO Type Founders. Type and Rubber Stamps cata-
logue, Mail 5200 efundabie on first order. P.O. Box 1011,
Bensemille, 50108

hiy commisgiong showing our excrting line of Calendars,
Pena and olher popular Advertising Gills. Prompd, personal
service Irom AAA-1 fiem. Our B0th year. No sxpermncn
necessary. Mo Investment of Collsctiorns. Sl your own
hours. Full Time Potential! Write 1o: Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dept HPMC3, Newton, lowa
50208

YOURR address printed on gummad and seff-stick latels
Sand SASE lor circular, Barbara's Mailbox. Dept. PA, 1200
Robterd Hardeman Ad. #24 Winlerville, GA 30683

MANUFACTURER of affordable cellular lelephones [$395)
nagds salesmen. TADL. Box 28307, Kennelh City, Flonda
33709,

MAKE rubber stamps—bég profits. Complete supply and
equipment catalog. $1 daductible with crder. Star Stamp
Supply. 1720 M. Marshfiedd, Chicago 60622

COMPUTERIZED VEHICULAR MOTION LOGGER. Sell to
fleets, truckers, eic. Details $1.00. Log-A-Matic, P.0, Box
26711, Rochasier, NY 14626

WATCHREPLICAS! Lowes! Prices! Warrsnty! Goldplated!
Exact weight! Call [(404) 963-USA

BELTS, Buckies. Koy Tags. Hat Tacs, Jewelry, Mom
Cormngphete kne fast seilers. Big Profits. Complete dealer st
up. Golor catakog $1.00 (refundable). Anchor, Box 3858-
PMR, North Providence, Rl 02811

WORLDWIDE BARGAING . Imports - Dropship - Close-
oul - Swrplus - Frestnes - [Stamped Envelope). Marmsees,
Bow 1717PM. Highland, ind. 46322

VACUUM CLEANERS “Discount Prices” New Ranbow
£450.95, Kirby, Fdter Oueen. Panasonic, Royal. Orech.
Dedails: ABC Vacuum Warehouss, 6720 Burnet-Phd,
Austin, TX TBTST

CLOSEOQUT Jowsiry & Craft Supplies. (Catalog 25e).
Roussels, 1071631 Dow, Arlngton, MA G2174-T199

CLOSEDQUTS! Discounts! Below Wholesale! Fresbies!
Inormation’stamp: DOM, Box 20152K, Fendale, Michigan
AB220

400,000 BARGAINS Below Wholesale: Many Free! Liqui-
dations , ., Closeouts . . . Job Lots . . Sngle Samples. Froe
Details Bargainhurbers Opporiunities, Box 1408-A, Holland,
Michigan 43422,

PRINTING Frosses, now and used supplies. List §$1.00:
Turnbawgh Printers Supply, Mechanicsburg, Penna. 17055

FREE Sample Miracls Polishing Cloth, Cleans and Polish-
a5 ANY surface. Dynamite demonstraior. 57 profit. RAS,
Dept.PM, 1312 Washingion, 5t Lowis, MO 63103, (314) 241-
hasd

SAVE money on tast printing! 24 hour shipment! Send far
FREE PRICELIST. Budgel (EB), 1820 West Jefersan,
Springlield, IL 82702

CHRCK Copy Printing. Low Prices. Write: Matiorwids, 514
Morth Main, Bloomington. Winois &1701

SWIES army type knite, 12 inols in one, send $8.95 plus
$1.00 shipping & handling, Andorra, B Ripley, Toronko,
Canada MES 3ND

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jawelry, Gold Teeth, Rirgs,
Diamonds, Watches. Sibver. Piatinum. Mail Articles Today.
Fres gitt with Iniormation. Chicago Gold & Precious Metals,
10 Sewth Wabash, Dept, T8, Chicago, S0603.

EARM MOMEY selling Gold and costume jewelry, fings,
wilches-Buy Direcl 130% Below Felail Catalog $1.00.
Anka-PM, 90 Grearmwich Ave., Wanwick, RI 02686

DHMTAL walch with slecironic cigarstis lighter $10.05
George Brooks. 401 North Broad Steet Suite 910,
Philadsiphia, PA 19108

BAVE £200.00 & year Buying Wiolesals, Insiructons plus
st of ower 100 wholesale dealers. Sand $1.00. AC
Enterprises, Box 761, Florenca, OR 87435,

CLOCKWORKS, wood clock blanks, rockhound supplies,
baft buckles, cul shonis, sbe. Wholesals catalng 25¢ Eloxite
Corp., BDEYT 10th Street, Wheatland, Wyaming 82201

FREE INFORMATIONI!! Ewverything Betow Wholesala,
Import, 8719 Lawndale, Kansas Ciy, MO 64137

LATEST IMPDAT BUYING DIRECTORIES: Talwan £11.00.
Phillsppane $13.00. Hong Kong $11.00. BEVANS, & King
Richard Ci., Baltimore, MD 3237

CAR STEREQ'S Equalizers. Amplifiers, Speakers, Wool-
ers, Tweaiers, CB Aadio, Radar Deteciors, Much Mo,
Catalog $1.00. Soundwaves, RD 10 R, 208, Vincenlown, b
QA08A, (809 853-1950

TAKE HO CHANCES. Deal wilh oldes?, most reliable tirm
in old gold business. Established in 1934, We buy Gald,
Silver, Platinum, Diamonds, Highest Cash. Free Infarma-
tion: Aose Indusires, 28-A Esst Madison, Chicaga 60602

QUARTI CLOCKWORKS, ACCESSORIES. 52 Catalog,
retundabile firsl order. Instruments Serdices [PM). 433 South
Arch, Janasville, Wi 53545, (B08) 7550950,

AGENTS WANTED
MAKE $300 MONTHLY Spare Time, Big Commissions

Paed Dally. Mo Age Limit. Free Shos Ofler, Plus 26% discoum
Coupon. Hanower Shoe. Depl. 4007, Hanawer, PA 17331

BUSINESS OPPORTUNTIES

IMPORT-Export opportunity, profitable workd-wide, mail
order busingss from home, without capital. We ship plan for
no risk examination, Experignce unnecessary. Free Rlepon,
Metlingar, Depl. C2704, Woodland Hills, Califomis 91387

GOOD money weekly, Processing mail, Qppartunity, Box
8648-X, Coral Springs, Florida 33075

EARN UP To $200,000 or mone yearky! Free Daotaits Mow:
ACHIEVERS MICHE, Dopt. PM380. 278 Second Street,
Jersey City, N.J. 07302

SECRET RATINGS of 1000 Opportunity Ads? W know
which FEW can maks you RICH! Free information.
Maneywell, Box 2675, Mo. Babylon, NY 11703

INCREASE Your income! Arvange |oans, leases, ofher
financial service through nationwide lender nabwork. Frest-
gious money business. fullpart-time. Top Commissions.
coemplele braining, cominuous support. Free Details by
elactronic mail! PFA. Box 637-P, Dana Point, CA 52628, (714}
200405 X 100-P.

= JUNKED TIRES"! §1.00 Pound? Send stamp La Valioys,
Fountaln FL 32438

$225 DAILY “"CHROME PLATING'' Auto Parts, Motorcy-
clhis inespanshee, aasy, (Frea) informatian: Chrome Plating,
Bax 2285, Waldorf, Maryland 20604

31800 FROM 510 WOO0D! Detalls plus sample 55 - Sattaiac-
tion Guarartesd. Alcrafi, Box 540-F2. Alexandria Bay, NY,
13507

GOLD

500,000 MONEYMAKERS Fhotographed! Free Catalogs,
Box 18628-M, San Anionko. Texas T2168-0628

ADVERTISING AGENCIES, ADV. SER.
A MAILING LISTS

MEW ACTIWVE NAMES! MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labais HOTLINE Opportunity Sesb:
ars 200°510; 5000515, 1000525 OTHERS! Advon, Drawer B2,
Shefley, D BI2T4. VisaMCIAmMEx 1-B00-502-3808.

MEW MAMES DAILY! First order “TRIPLED FREE! SAME-
DAY SHIPMENT! Adhesive labels Eager opportunity sedk-
org. 200/%8; S00/514; 1,000525, 2 000539 5000575, 10,00
$135. LIST-MASTERE, Box TSD-BRA, Wantagh, NY 11783
Wisa/MC/ACOD ordemns call BD0-156-B064.

GOLD, Siver, Platinum! Latest Cloaing Prices! [916) B34-
0845 Recordad message.

TREASURE—Locate quarter mile away with ulira
sansitive [ocpior—brochure fres. Aessarch Products, Box
2TOZT0-AMC, Temps, Flonds 3688

FAND Old Coins. Jewelry, Gold Muggets. Maw Patented
Revolutionary Device, Frea Catalog. Gardiner Electronics,
JNITW M. 358k Ave., Sulte K, Phaeniz, AZ BS0TT

CLIP newspaper ilems—%2 - 525 EACHI FREE Repod!
Chppings®, Box 6108, Pompano, FL 33063

GET Rich i mailgnder, Il show you how step by step, Fres
details. DEE Publications, 14780 Granada 283pm, Apphe
Walley, MN 55124

$200 - 3500 weakiy—AT HOME! no glmmicks - Daails
FREEN Homeworkers-B, Box B3667H, Margate, FL 33063

$24.000 IN BACKYARD! Growing now specialty plands.
Star! with $60. Free information. Growers, Box S88-PM,
Friday Harbor, WA 88250

325,000 LOANS INTEREST FREE!! Secret Federal law
WIPES OUT DEBTS! Delails FREEN Moneywise®, Box
836670, Margate, FL 33063

PROFITABLE OCOUPATIONS
e L T P e AL L s
LEARM CREDIT REPAIR! 5200 + daily from homa, Mo
imesimant. Advanco, Box 1382, Gretna, Lovisiana 70054

YOUR own Business for 850, Unlimited income. pam’
tulitirme. No ProductsQuotasBookkeoping. Monthiy Chack.
‘Wiile; F.A. Wooms. 308 Fitzgerakd Drive, Depi-2 Middbatown,
MY, 10240

INCORPORATE without legal fees| Free bookiat talls how.
inchudes forms. Call Harvard Business Sarvices. now B00-
J45-CORP

BEAUTIFUL EMBOSSED BUSIMESS CARDS 1-Color
$165.9% par 1000, 2-Cobor §24,95 per 1000. Free Samples, Pre-
Paid Delivery. MARK IT WRITE, 8362 Stale Road,
Philadelphia, PA 19136 FAX if: 1-215-624-58488

MAKE RUBBER STAMPS, Highly Profitable. Free Detals.
Stamper, P.O. Box 22809(GX). Tampa, FL 13822
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PLASTERCRAFT ... Profitable Home Business 3000
Molds Available. Details. Lynnatie, B251C Menipark,
Mentor, Oivio S4060.

FT. SMITH Auction School, Ft. Smith, Ark, 72903
Paosidont & Home sludy, Vetoran Approved.

FREE Inlgrmation Slarter & Alternalor Rebuilding. Box
422, Seymour, TN JT8E5

FREE Brochures. Papair Ait Conditipning, Refripecation,
Gas Healing. fill imatructhons. Dooleo, Inc. 11252
Goodnight, Daflas. TX TS,

RECORDED telephoie messages eam imvenbor $O6K
annually! LEARM AMATING SECRET: (B02) 225-4727, aut. 77

REPAIR lawnmowers thousands of parts and teols whoke-
sale list 50¢. ENwanpers. PM, P.O. Box V, Port Jeras, NY
12rn

OWMll YOUR OWN mailorder business. Free Dedalls.
Covons, Box 1305, Unil 600, Brunswick, Maine 04571

GET RiCHI Secnet law smashes debis—brings Cash,
Credit! FREE reporl’l WealthKi'B, Box 4036, Pompano, FL
33063

PROFITABLE Gold Foill Printer. Personalre business
cards, pencils, malches. Free details Gold, P.O. Bax
24086{GC), Tampa, FL 33623,

VINYL'S where the money is! Professionally repadr, nefin-
ish, necolor burniture. Quick, easy. Two small $20 jobs & day
aarn you §1,000 & month, Homes, camn. offices, restaurants,
unlimited customers. Slart sarning atter a few days practice.
Dedails free. ¥WIP, 2007 Montrose. Chicago, 60818

SCREEN PRINT T-SHIRTS. Inexpansive kils. Froe Datails.
T-Printer, P.O. Box Z3891{GCL Tampa, FL 33623

[Continued on next page)




BUSINESS OPPORTUNITIES
(Continuad from preceding page)

BUMPERBTICKER Printer. Cheap, Simpde, Portable. Free
Details. Bumper, POB 22791{GC). Tampa, FL 33622

RECYCLE METALS. N0, NOT BEER CANS! Easy 3453
wepkly! Freg information, Recycler, Box 1214, Franklin,
TH 3T06E5-1214

HYDRAULIC JACK AEPAIR MAMUAL, CATALOG $10000,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSWVILLE,
TEXAS Ta520-4157

BATHTUB REGLATIMG, product sales, sarvice and tram-
ing. Call Unsque Coatings Corp. (404} 2450072

LEARN VCR Cleaning, Fepair, Huge Profitsl Secrels
Revealed! No Exparigncs Necessary, Free Details. Vo
Pubdicationg, 217 E. BBk 52, Suite 372, Dept. PM. Hew York,
NY 10028

SPARE TIME BUSINESSES that can make you nch. Fres
details. Cripin, Box 23248, San Anlonio, TX 7223

$10,000 MONTHLY! Easy. Part Time. Free Information.
Fedler, 824 Fairfeld Drive Sulte 112-B. Austin, TX TETSE.

FREE BUSIMESS STARTER KIT, GEP, 1377 K St MW,
Washington. DG 20005

LEARM easy profilable hormebased bookhat writing-salieng
business. August Publications, Box 782, how, Mich. 4B0S0D

MAKE High Profn, Hot Selling License Plaies, Signs
Vacumagic, P.O. Box 24D8E{GC), Tampa, FL X3623.

PAND Tuning quickly ieamad with home study courses
Dipdoma granted. American Tuning School, 17050 Tatfer
D, Morgan Hill, Cald. 5037,

$A0,000 ON % ACRE! New Hydroponics - inespensive,
pleasani, practical! Free information. Aobin's, Box 1214,
Franklin, TH 370658-1214

LEARM Sewing Machine Repairng Men, Women.
Lucratrve Profits. Grassim Comespondence Schood, Box
5104, Spencer, lowa 51301

PREPARE Tax Raturns. Earn high fees, degnified work.
Train at home. Accredited Program. National Tax Training
Schoot, Monsey, 20W, New York 10952

EXTRA INCOME. Assemble products at home. Mo experi-
ence. Details. 1-813-545-8421. Ext 658

ASSEMBLE PRODUCTS AT HOME. Mary opportunidies
paying High Weekly Prodits presenily awailable without
imvestment.  Wrile. Businesses, 928  Brighton 11,
Brooklyn, New York 11235

MAKE BALLOON ANMALS, $-600 Waekends! FREE SAM-
PLESMSTRUCTIONS: Funnyman's-PM33  Box 250,
Algwandria Bay, Mew York 13607

HIGH Profils T-Shirts, Caps. Inexpensive lransher ma-
chenos, supplies. Press. Box Z2B0(GC) Tampa, FL 33623

MAKE RUBBER Starmps. Highly Profitable. Free Details.
Stamper, P.0. Box 22809 (GC). Tampa, FL 33822

RICHES IN THE 1990°G. . the easy way. FREE details
MaCarihy Industries, Dopt. PM, 4207 Labyrinth, Baltimane,
MD 21215

ASSEMBLE Crafl, Novelies, We Pay $256.00 Weekly, No
Experignce. SASE. Crafis. Box 660-M. Pinellas Park, FL
J4ER4

FREE DETAILS MAKE MONEY WiTH NEW BOOK: " How
to Coreatg, Market, Opersde Your Mini Storage Complex”
Ode's Mini Sborage, Box 21-PM, Sturgeon Bay, Wi 54235

“HOW TO START And Operale Your Own Home Appli-
ance Repair Business.” Amazingly Easy plan Mow revealed.
Cash Mover Stops’ Free Proof. Longhuerst-PRITG, 1322 West
T125 Sowth, Waest Jordan, UT B4084

5300 PER DAY. Breakihrough process Hestores Burned
and Damaged Counteriops WITHOUT REPLACEMENT. Mil-
lons of aparirments and homes pay profits imemedeately|
RENEW-2, Box B000-PC, Vancouser, WA D8E8E

£10,000 MONTHLY Taking Photographs al Home! Call
recorded message: {303) 674-8155

MILLIOMAIRE Secrats 10 Funancial independence’ 5500,
Coling, Ri. 2 Box 804, Campbedl, MO 63533

MAKE YOUR DREAM COME TRUE. EARN 550,000 YEAR-
LY REFARING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-835-8523 OR
WRITE: THE GLASS MECHANIX INC., 10170 MW 47th 5T,
BUNRISE, FL 33151

14,947 HONG KOMNG-TAIWAMN FProducts Cheap. Small
lots. Some samples free. Harbor, Box 17T19PMI. Yuba
City, CA 95992

RECONDITION BATTERIES! Easily Earn Hundreds
Weskly. Unlold Secrels. Free inlormation. Battery Outiat,
Beom J300M. Hickory, NC. 28503

CONCRETE Biock Machnes: Catalog 51.00. Routa One,
Bow 3740, Rapid Ciy, South Dakola 5TT02-3740

$1,000 WEEKLY AR TOOL REPAIRING. Brsfruchions
Parts and Tools Wholesate Free Details. Box 534, Wichita
Falis, TX 76304

GET smo e most unigue printing business in the warld,
5aan from your homea on & full or part time basis. Print in full
codpr on paper, fabrics, metals. acrylics, mytars, ate. Call toll
frem: 1-800-223-1508. Case Equipment Inc., Rt 4, Tumer
Plaza, Maine 04282, Agk John Sullivan abowt gar free Maing
Trip.

§1,000'S WEEKLY!! MAILNG FROM HOME! immediate
opportunity! o Obligation! MLE, Box 3559PM, Danbury, CT
05613

§1,000'S POSSIBLE. FREE. Starmped envelope: Progress,
Box 53248, Los Angetes, CA 80053

5200 From Square Foot Phywood. (Huge Demand)
Feiretitbing Progf  S£9.00 [Radurdabbea) Waadwin,
Bridgewaier, Mass 02324-2209

ASSEMBLE Ewcironic parts. We supply components and
instructions. Mo expenience. Wite: Southbech Ectronics,
Box 28217-F, Kenneth City, FL 33709

WATCH TV Earn Income! Details $2 00 - FOC, Box 766,
Litieton, Colorado 80160

SPARE-Time income From §7.000.000.000 Gaowernmant
Escrow. Datails 25¢ slamp. LaMex Publcations - . 1 Box
288-PW. Collinston, LA 71224

NLUAWAY BLHILDING. Make durable buildeng plastic easiy.
Walerprood, fireprond, abiractive. Siart small. Get bag! Bays
Laboralory, 2086- 2075 Drive, Cedaredga, Colorado 81413
9628

HOW 10 2iar your own prolitabls business a1 nome. Free
Inlermation. AG. Emerpirsa, Box B226. Saddia Brook. N,
076E2

MAKE MOMEY - Buying, Fining Houses - Detads. Jay. Suite
I0I9A, Apdding, CA 96025

STAAT A PLUMBING BUSINESS! We train Plumbers by
Videocassetie Tapes. Leamn al Home. Amerscan Plumbing
School™ 1-800-624-6433

15 DIFFERENT Ways To Sell Your Products £7.95. Chuks,
PO, Box 76506, Deparimant A23H, Los Angeles, CA BOOTE

500 Profitable Franchise Busingsses. Free Information
May, Box &3, Heber Springs, AR T2543

STAAT YOUR OWM HBGH RETURN - low investmend,
ownar-operated business, in as litte as 60 days. Send £2.00
for detsils (relundabée). Empire Agua Syslems. P.O. Box
1536, Marrick Ad.. Seaford, NY 11783

EARN MONEY PRINTING YOUR ARTWORK. |'ve helped
anists make $1000's. Fres information. Cat's Paw, P.O. Box
21TM, Swansaa. WA 02TTT

510,000 MONTHLY POSSIBLE, Ensy: Free Delmls, P.J
Pucdishing, P.0O. Box 10028-M, Anaheim, CA 52812

CURBMATE - The Monay Machine produces Deautiful
conlinuous concrete landscape edging Tumn $3.000 -
£10.000 squipmant purchase into $50.000 - §100.000 poten-
tiad annud ncome. 801-273-3938

MAKE 57,000 Monthly as Loan Broker. Mo Investment.
Froe Details: Financial, Box 3578-A, Anabem, CA 52803,

ULTIMATE HOME OPPOATUMNITY! Practical, pleasant,

BE SELF-EMPLOYED as a respective crafisman earning
above avarage incoma. Asfinish bathhubs and fide. Corvert
bathiubs info whirlpools. For dealership information, con-
tact: BATHMASTERS INTERMATIOMAL, 1535 Mibler Rd.,
Irmiperial, M0 63052, (Inciude your phone #)

RICHES - FANTASTIC OPPORTUNITY! Can make you
mch! Step by step ingtrections, CANMOT halp bl sucoeed!
They | il &1 b wihain | sa@id | would be fich. DMLY 36,95

rewarding. Details. Thomas. Box 2505-P. Prince Gaange,
B.C VIM 256 Canada

MAKE 515000 MOMNTHLY! Easy! Mo Mwestmenl
McDowell, Box 5528-A, Deamond Bar, CA 91765

5300 A DAY! Taking Phone Orders. People Call You. 304-
TTE-5671 Ext. LS5O

$1000.00 DAY MOOMUIGHTING with §6 00 TOOL from any
hardware. FREE REPORT. PCS Systerns. P-Box 7367,
Columbaa, MO 65205

EARN Qwick Cash! Buy sell Governmenl seized Cars,
houses, somputens, jewelry, Seirures, Box 4300-A0, Wes
Covina, CA 19791

EARMINGS Unlimited! Mail our burglar slanm advertise-
mants from home! RBM Merchandising, Box 55014,
Chicago. IMinpis 0655

$02,000 First Year! Litthe known busness Easy Work)
Frea. O.F C., 1209 Lancagler Ava., Syracuse, New Yaork 1310

PROJECTION TV . Make §58's assembling Projeciorn
Easy! Resufs comparable to 52500 projectors .
PLANS, I LEMS & Dealers information $22.50 . . Profes-
sipnal Systems available . Nusirded catalog Foea
MACROCOMA, 1580X Main Streel Washingion Crossing,
Pannaylwania 18877 . . . Credilcard Ovders 24HRS. (215} T36-
2880,

5I56.00 WEEKLY! HOME ASSEMBLY WORK! WRITE:
JOBS-8, BOX 70, EARLTON, NY 12058

ORDER MOW! Ten day money back gusranbes. Ascepl
chechks. Visa, Mastercard. LANCERS Publications. 11584
Lombardy Court, Pinchkney, Michigan 48160

IMPORT and Export. No investmend 57.95, Alex, P.O. Bax
TES0E, Department AZIG, Los Angeles, CA B00T8

MIULTI - level maitorder. Super oppanunity. ONel-M, 10
(g Lane, Suisun, GA S4585

MAKING EXTRA MONEY MADE EASY, FREE Subscrip-
fion 1o Opporiunity Magazine offers hundreds of proven
wirys Write: Dpportunity, Dept. P71, 8 N, Michigan, Chicago,
N GOs02

GET Paid for reading books! Write: Pase - CGE 161
Lincalnway, Morth Aurora, 1L 50542

MAILORDER OPPORTUNITY: Starl proditable home busi-
ness withoul expenence or capial, Information free. Mal
Ordier Associates, Degl. 773, Montvala, KL OFE45

WARNING! DON'T BECOME A VICTIM OF MAIL FRALUD.
LEARN THE SHOCKING TRUTH, SEND $5.00 TO: KMD
PUBLISHING, F.0. BOX 480, LEVITTOWM, NY 11756

OVER 1,000 Products Videos'CD's/Magarines 703-477-
900

INDEPENDENT IMSURANCE INSPECTIONS. Unique op-
poriunities. Free information. independanl, Box 740215,
Dradlas, TH FRIT40E15

START Yaur Own Home RepaicHandyman Serace. Huge
demand, sverywhamn! Earn big £555 fullipart time. Details . .

LEARN Gold. Sdver, Platinum Scrap Recycling Business.
Frea information: Aecycling. Box 11216P. Reno, NV B3510-
1218

VEHDING MACHINES. Mo selling. Roules earm amazing
profits. “Big Catalogue FREE " Parkway Corporation. 1930
PMB Greenspring Drive, Timonium, Mandand 21053

ALUMINUM SCRAP - Recyche Yoursel- MAKE UP $25 00
POUNMD! FREE Informalicn: Indusinal-PMSa, Bex 127,
Aexandra Bay, Mew Yok 13607

TOP SEVEN MOST PROFITABLE HOME BUSINESSES.
DETAILS FREE. Kennedh Smith Publications. 1731 W 53rd
51.. inclanapolis, IN 46208

MAKE HOMEMADE BOOQKLETE. I've aarned $187.000
wilh mine. Free Inlormalion. Faleon, PO, Box 5320,
Saviarvilie, TH 37864

101 ENORMOUSLY PROFITABLE BUSINESSES anyona
can alan. Free delails, write: Businasses, Box 1365, Dept. 2,
Bryn Mawr, FA 19010

HOME BABY SHOE BRONIING BUSINESS. Polenlial
unlimiled. FREE illusirated literature. NEPM. Box 1904,
Babring. FL 33870

SUCCESS! Money! Power! You can have it all, Fred
literature. 5t. Thomas, 84-F Spring. Mew Britaln, CT DB0S51

VENDING Poubes'Local fof sale cheap. Possible gross
each machine $500-5800 weakly. Catl Joe 1-B00-346-0645

START MONEYMAKING WOODCRAFT BUSINESSS mak-
ing “Eaky - Dulck” toya, gifts. novelises. Free detadls.
Wilkam=s, 3800L San Sebastian, Tucson, AZ 85715

A can Asscciation of Handymen, Deptl. SA808, 2116 5.
Grand, Santa Ana, CA 2708,

MAKE Monay Selling Books by Mailorder. Send Stamps
tor Catalog. Wholesale Books, 2035 PM) Everding. Eureka.
CA 35501

SUCCESS! Financial Independence. Happiness! You can
hare it! Sin sure stegs 1o gat money. invest i, maitiply it Fres
inlormaton! Swceess, Box 1068, Freshald, NJ 07728

ADVERTISE Fren How 5655 Alex, PO. Box TES06.
Depariment AZIF. Los Angeles. CA S00TE

GET Paid for madling ketiers! S200.00 daily. Write. PRASE -
MO, 181 Lincolnvway, Norih Aurcra, IL 60542

FREE GOLD NUGGETS, NO GIMMICKS. Send $3.00 1o

oivir postage packaging 1o: Gold, Rt 1 Box 305-1. Kellyvilke,
Oikla. 74009

HUNDREDS waekly pasily. Assomble PROVEN products in
your Spare time, Mo experiende. Free Brochure. Council,
Box Z227, Silverdaks, WA BASAS.

MAKE GOOD MONEY COLLECTING MATURE'S FREE
DOLLARS! Free indormaticn. Mature. Box 1214, Franidin,d TH
JTOBES 1214

(Continuad on next page)
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BUSINESS OPPORTUMNITIES
from page)

PROFITABLE home businessss! Free detailsl Bloe
Horizons, Box BI5361, Richardesn., Taxas TS0E3-5351

PROFTTABLE HOMIE BUSINESS. Easy! Free informatlion.
TWT, PM3, 755 Date Street, Brea. Callfornia 92621,

10075 OF BOOKS ON IMPDRTING, MAIL DRDER, HOME
BUSIMESSES, MONEYMAKING AND MORE. CATALOG
$1.00 (REFUNDABLE]. KDMON PUBLISHING, T HAMILTON,
BEMSEMVILLE, IL 50108,

200 daily cralting “FYG Furndiura ™ True! (Free) datails:
PYC, TT1PM, Battie Ground, Washinglon BRE0M-0TTT

LEARN CLOCK REPAIA - Esm bag money, work &l home,
b your own boss. For details send £2.00 (applied 1o tuition)
to: HATIONAL CLOCKMAKERS IMSTITUTE, P.O. Box 448,
Lamwi PA 17044, Course approved by the Pennsylvania

$100,000YA TAKE-HOMET Qur distributors maks thoy-
sands weakly with phols business carda. Work Trom homal
Fram informaten. Seycheaze. Box 2861-PM, Escondido, CA
92025

$1.,000 WEEK repairing vefour and vinyl, EASILY started
SEVEN YEARS SUCCESS. Free reporl. Ashion, Box 1783,
Crwcaso M1 48867

SAVE MONEY| Book raveals monaymaking nities.
Guarantesd. Free detals West, Box 557, Byers, CO. BO103

THOUSANDS MOMTHLY! You could be making big mon-
& now! Proven money making secrel shows you how,
Guaraniesd. Free detalls CAC Publishing, HCR V-808,
Apple Valley, CA 2307

MAKE monay working homa. Froe details SASE. Brookss,
Box 11083, Jacksomvilla, Florida 32235

DESCOVER how to males £25,000 in 30 days a1 home. Frise
Dwtails. Write: Pathfinders, 510-4 E Oklahoma. Anadarka,
0% TI005

“WHO MADE OVER §147.5837" Buy direct. Hong Hong,
Taiwah, Europa, Waorldwide. Secrets nivealed. Fren informa-
tion. Deblo, Box 107T32W, Denwer, Co BO210

BUILD your owr STEAM CARPET CLEAMER. Eam 5200+

DALY cleaning carpats. Complate plara $5. HB s Cleaning,
Box 2027, Gaitharsburg, MD 20878

RICHES! LUmigue Mailoroer!! Fres Datails
Publications, 2307 Barrios, Laredo, TX 7043

MONEY makar, making beautitul four dimansion wooden
wdips. Sall on sight. Complabe instructions, drawings $7.85.
Extra bonus drawings fres Money back guaraniss.
Brodersen, 1643 LaSalle, Miles, Michigan 49120

GAIM WEALTH Salf-guccsss opporiuniy. $tar profitable
home business withou! experience and with mEnimurm
invesbmend. Frea information. Wriae todey! Evans
Erl-prtln 11711 Wall Streat Suite 7205, San Anfonlo, TX

Brooks

“$150,000 MY FIRST YEAR" Home Repair Business
Withowt Tools. Spare-Time. Free Brochure. MastenCrafy,
Dept. 9038, Box 30163, Savannah, Gegrgla 31410

RADOHM Gél in on the huge Profits! Sten your own radon
servica businass. Microfrends, Box 86, Dapl. M33, Caldwell,
M. OF0EDE

§100°s in pdvance mading ads. Learn how. §3.00 (retund-
abla), Direct Maibors, Box 13295, Ressarch Triangle Park, NG
2rToe

BiG MOMEY repairing auto windshelds. Supples. free
information. Grubbs Glass Patch, P.O. 243, 451 S Pina,
Monticalis, AR 71655

BUCCESS! Morwy! Powsr! You can heve if all Free
literature. Elan Enterprises, P.0. Box 1042, Litthe River, 3C
20566

SIMPLE UNIQUE BUSIMESS hes earmed me $218000
Frea information. Gul, Bax 6329, Evanevilie, Indiana 47719

PROFITABLE axciting fashion business like mine without
borrowing. Detasls $9.88. Karr, P.O. Box 8534, Fort Waorth,
Taxas TE14T

BIG BUCKS ™ TEDDY BEARS! Manufaclurer Seeks
Dastributers Who Wish to Earm 51,000,000 Per Year! Toll Free
1-800-436-0183. Kidco Products, 323 Horseblock Rd., Farm.
Ingilia, MY 11738

$100,000 & yaar! Now it is possible with this smazing Mad
Qe plan dasigned fo maks maximum profits. No expar-
ence necassary Send for more free details to: J. C. Manley
Compary, Depl. PMGG. 25 Peachfield Lana, Wilingboro,
N.J. DBO4sS

LOCATING A MANUFACTURER for your product i3 our
speciality. SASE tor free facts. C.A Wersky Co., 1755 Wilson,
Parris, CA 52370

$200 dally reclaiming “Discarded Car Batteries.” Easy!
(Fresj Oetalls: Bateryman, THPM. Battle Ground,
Washington SEM-07T1

TAKE PICTURES for profil. Camera Ventures, Box 771,
Lamar, CO 81052

FREE DEALERSHIP-SELL MAILING LFSTS! Completa pro-
gram froa! PCW, Box 1302-PM33, Valley Stream, NY 11582

$57.500 yearly “hidden” in your computer? Yes! [Fres)
report: Simpaon, T7T1PM, Battle Ground, Washinglon S8604-
arm
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Dapartmant of Education,

MAKE MILLIONS MANUFACTURING BATTERIESI] Free
Detaiie. Everiast, Bax 385, Bogota, NJ 07603,

$400 FROM ONE SACK CEMENT! Huge demand, Big
profits. Picture Prool $1.00 {Relundabie). Brinco, Box 1092-
M, Hesparia, CA 02345

OUT OF WORK? MEED MONEYT $1.00 booklel shows
you how 1o S18A your own blsiness through classified adver-
twsing. Popular Mechanics Classilied, Depl. 56, 250 W. 55th
Stroirt, Mawe Yiork, MY 10015,

B00 daily recycling “Froe Tires? Yas! (Free) information:
Winans, T71PM, Batise Ground, Washingion S86M-0771

WHY PAY MORET BASIC WINDSHIELD REFAM KIT
§137.50 AAA (504) TI-0242

EARN Thousnds!"! In the exciting Home Income Program
. . - Aol Mow. Wrile. Namar, Box B84, Addison, Tx TE001-0964

GET RICHH Seécre! law smashes debbs—brings Cash,
Cradit! FREE report!! WialthiKilB, Box 4036, Pompana, FL
F3063

BUMPERSTICKER Printer. Cheap. Sémple. Poriable Frea
Datasls, Bumper, POB 23791(GG), Tampa. FL 338622

HIGH Prodits T-Shirts, Caps Inexpensive transter ma-
chines, supplies. Press. Box 22809(GG), Tampa, FL 33623

PROFITABLE HOME- BASED BUSINESS requiring no
phone, equipment. experience, nventory or major invest-
mant. Full or spare time. Fres, information. G. MeGanigal,
P.O. Box 714, Takevast. FL 34270

LOTTO BREAKTHROUGH FINDS BEST NUMBERS,
GUARANTEED. FREE INFORMATION. PERRINE, BOX 1721,
AUBURN, MLY. 13021

HO INVESTMENT MO EXPERIENCE NO SELLING nesdad
PERPETUAL MONTHLY $5000 or mare easily. Unigus home
opportunity with dynamic company. Rush $200. JSC
Enlarpriass, BX1S ME 1981k, Saaltla, WA 98155

HOW TO START A PROFITABLE BUSINESS - Free De-
tesls. William Renfro Marketing, 324 Camille Ct. #7, Depd. #3,
Mountain Vew, CA S4040

START a SUPER PROFITABLE BUSINESS from scratch.
Free Subscription to Opooriunity Magazine tells how. Write
Opportunity, Dapt. FT0, 6 N. Michigan, Chicago, it G062,

105 ways 1o maks money al home! $3.00. Progressive
Marketing, P.C. Box 1246, Westborough, M& 01581

200 Daily With Your Electric Drill. Amazing New Raeport
Aerveals Details, $3.00. Informalson Associabes, BI5E Ao Rey
Suite 203, EI Paso, Texas TEENZ

HOME BUSINESS OPPORTUNITIES. Huge Profits Free
Information. Alcals, 24487 Elacira Courl, Moreno Valley,
Calil. 52388

INCOME DISCOVERY! Famous PhD. schantist roveals
high-income discoverias ryone Can Luse 1o Scivieve waailh.
Frea Facts: P. Holtham, 2837 Via Encinitas. San Josa, CA
9132

DON'T JUST ST THERE] Gain Wealih! Ways and Means
Hers. info. Moneymalker, Box 388184, Chicago, IL 80638

SUBCONTRACTORS
= § BUILD YOUR BANK § ~

KAYAK manuiacturing, Amenca's larges! manulaciurer
and ratailer of custom designed swimmang pools, ks axpand-
g in the midwest through to the 8ast coast including Texas
and Gesrgia We hiee an immedisle nsed for sub-conirac-
lors in our unigua, easy-to-build, on-grownd pool division,
Sedacted applicants will recaive: 100% supply jobs with (no
caivwvassing) complete tradning, top pay (bonuses). quality
products. This is a good confractor’s deeam. Your chance 1o
bacome gna of the “Big Guys”. For compilete blueeprnt of
this opportunity call: 1-B00-843-3830 Ext. 5215. (In NY State)
of 1-800-528-TB38 Ext. 5215 (Out of NY Siate)

MSCOVER 1,500 hottes! money meking opportunites
and ideas. Dutails §1. Onu, Box 36125 (PMC), Los Anpales,
CA 90036

MOHEY-MAKING KIT! Seven hot busiess books plus
FREE bonus books. Booksmart, 408 N, Donald, Seymaour,
Texas TEIA0,

LOTTO'S BIGGEST PAYOFFS ARE RANDOM MUMBERS
ngl paygH-gharmg popular numbers (sges. birthdays). ROLL
four, ten-sided LOTTERY DICE, any state, instruclions. 3,95
plus £1.00 shipping. Aeckon Institeta, 15478 MWTTCL. Suite
3234, Miami Lakes, FL 33016

ADVERTISE Free in 507 Magannes. $5.00. Directony, Box
1M, Aflanta, Georgla 30001

MAKE MONEY [N SPARE TIME. Earn generous commis-
sions as a subscription represeniative for ading magazines.
For This detads, Send this ad with your fams and addriss ko
POPULAR MECHANICS, Dept. AB-5, 250 W. 55th SL. New
York, NY 100139

MILLEOMAIRE basdorder Expar! Aeveals Monay-Making
Secrats. Froe, Exciting, Hour Cassatie: Med Powers. No,
Hallywaod, Callornia 31800,

LAZIEST WAY TO UNBELIEVABLE CASHI Rush SASE for
truly amazing detalls. Lilestyles Unlimited, P.O. Box X201,
Enfiald, CT 06082

RABBITS-CHINCHILLAS-FLIR BEARING
AMNMALS

GUARANTEED IMCOME. False Chinchillas. Sand $10000
(refundable) to: Chinchillas, Dept. B, Ate. 1, Box 942,
Willcox, AZ 85643

MINOXIDIL. Grows Har 4 Monihs, Bon 1213-0, Makati
12596, Philippinas.

LOOSING Hair? Ae-Grow By Matural Method! Manual
$5.00. Bordac, Box 350345, Melbourna, FL J2538-0345

WORLD'S BEST SEND FOR BROCHURE, BOB ELLES, 280
DRIGGS AVENUE, BROOKLYM, N.Y. 11222, (T18) 3833779

OF INTEREST TO ALL

FREE Promolichal Albums, Concisr Tickets, Stereos, alc.
information . Barry Publications, 477 82nd Street. Brockhym,
WY 110

FREE PRIVACY CATALOG. Cash income nithas.
Hiding asaats. Secral ans. New idantity. Eden, Box B410-
PG, Fountain Valley, CA SIT20,

HOW to Win Contest. Step-by-51ep instructons. ~Inssde”
Eﬂrﬂm-lim Send 32.00. BC Ererpriges, Box T81, Fiomnoe,
B7430.

FREE Merchandise! How to Oblain! $300 SASE
LEOMARD, Dept. A-), Box 1029, Bronx, NY 10468

CREDIT REPAIR - repair 1 yoursel and aave 538 or repair
others for cash - Frea details - 818-T84-4054.

SUBSCRIBE FREE TO 750 MAGATINES, IIII'II.DD.
DIRECTORY §10.00. MAT ENTERPRISE, 909
COMMNELL, STILLWATER, OK T4075. ($05)824-1148

HARCOTICS RAID SEIZURES . Autos . Vans. . Boats
.. Mirplanes .. Millions Surplus Bargaing . many 1%
ariginal coat! “Natianwide Ditectory —53.00. Disposal, Box
19107-A0. Washingion, DC 20038,

DRUG RAID BEITURES! Autes, houses. boats, compauters,
furniture. Everythang Dirf Cheap. Write: Seizures, Box 4305
A, West Covina, CA 81751,

GOVERNMENT Surpius! Jemps.. Trucks, Boats... Dffice
aquipmant.. 500000+ Hems. Nationwids dEmechory-53.00
{rafundabie). Kport-PM7, 3301 Sarazen. Oakland, CA B4B05.

LOANS BY MANL

BORROW BY ML, Gel S500-575.000 Chuickly. Mearly
Everyone Qualifies! Send for Free Applcation. MJF Indusiry.
Box 531, Bronx, WY 10461-0531.

BORROW 550,000 Any purpose, Fast, Guarantesd. Loans,
Baox 561353, Charloite, NG 28258,

BORROW S800-580,000. All oligitle. Ropay when conve-
niend. Free deiails! Opponunity-PM, 3972 Barranca-sG30.
Irving, CA 92714

FINALLYT Frusirated mdodwey seakers have the answeds!
Find the OMLY way o riches. Zero Bond, Box 3353,
Adington, VA 22200

$5,000 Credit! No Irvestigation] Hat Inlormation. Actial
Cradit! [813) 791-8550,

(Continuad on nexi page)




LOANS BY MAL
%
EASY Money, Loans, Grants, Credit Cards, Government
Money. 1-B00-628-8002 California 1-805-584-4160.

BORROW ANY AMOUNT! Get VisaMastorCard! instant
reply. Sumrise, Box 42X, Bathpage, NY 11714-0042 © (518}
340-1640.

FREE MOMEY| £300000000 Giveaway. Granis. Never
Repay. Detalls §1.00. (Refundabls). Jakla, Box 3066-PI3Y,

BORROW 5500 - $100,000 36% eligible. Frea application,
Global, 2441 Hershire Rd.. Greensboro, NC 27408

DEAL DIRECTLY: Quick Signature Loans! Any Armount’
Reason. American Finance, Box 35726-FM, Richmand, VA
3235,

BORFOW $50,000 “overnight.” Any purpose. Kesap indsli-
nitedy! Fres Raport! Success, Box 19739-A0, indianapolis. B
46215,

CASH GRANTS AVAERLABLE from nonprofit foundations|
Never Repay| 340 sourcesiapplication ingtruciions—4§3.00.
Fundsearch, Box 19107-AD, Washinglon, DG 20038,

BORAROW $500 - 540000 on Signeiural 97% Eligibla!
Any Purposa! Free Application: United, Box T62TM, Long
Beach, CA 80807

VISA! MASTERCARD! Regardiess of Creddl Experianca!
"Majority Approved?” Apply Toll-Free, 24 Hours: 1-800-858-
6851, Extension 18

MNEED EXTRA CASHT We'l cash your post-dated chack
unlil your nest payday. 1-800-445-D680.

BORRCYW $500-540,0001 “Cvemnight " On Signature. Keep
indafinitalyl Action, Box 5489-4, Diamond Bas, CA 91768

MONEY Problems? Fres Book describes Loans Cash,
Giowermanent Granis, ciher benefils, available o ndividuals
Write: Assoclabes, Box B8-AX, Brooklyn, New York 11235

BORAROW £500-3100,000 Bad Credit No Problem. Free
Application. Box 36, Grassy Creek, N.C. 28631

BOAROW 250,000 "ovarnight.” Ary purpasel Keep inded-
nilely! Free dedails! Wrile: Marin, Box 1583-M, Salety
Harbar, FL 34685

BORROW 5500-550.000! “Immeduataly.” On Signatura
KEEP INDEFINITELY! Credit-10, Box 343, Tomball, TX
TTATEI

MEED MONEY? When Banks siop. We starl no credit
check, collpersl or co-signers needed. For Application
wirite: BOCT, 1307 Grawlord Road, Siatesvilla, M.C. 28877

BORROW £500-5100,000 no one redused Free applica-
et TED Johnson Hollow, Jefferson, N.C. 28840

MONEY Avallatie Fres Detadls, SCOC, Box T6X2M, San
Jome. CA 95150, (408) 2561735

HEWSLETTER, |ferature, attornays. Indo. $2.00. Man's
Rights Association, Route &, Forest Lake, M 55025

SECURNITY,  Confidentially, Dwtails: Consumar
Warehouse, 8131 Pacific #508, Slockion, CA BS20T

CONFIDENTIAL Mail ReceivingForwarding. Mail Drop,
Box B08030, Oriendo, FL 32860

FREE Ramailess List Agents Needed. PS5, Box 26858, San
Antonho, Teoas TRIZH

RFW - Dad, would like o hear from you. Please write
Thomas F.W., P.O. Box 1075, Tallahassse, Ficrids 32302,

ETERMAL'S Original Measuras contain Total Knowledgs.
Enhancs Einstainic dimensions. Gather unlimited, recycled
FREE energy from CREATOR'S Time Bank for home,
factory, pleasura, Eliminates deadly esperimental research,
pollution, friction, Taxes! Permanant power plants have MO
micving pera! Transpoation VEHICLES use Monadic Grav-
ity 1000 year buili-in durabdity. Small, crash-prood, famiby-
mpdel. Minl-Star Limited To underover watar within butfar
zone. Maximum speed 50,000 M.P.H FRelegates dealh-
daaling whaels To Stone Apa. SURVIVE dus Seal Six and
EMJOY The riches of Haawen on Teme Station Earth! Mo mail.
Test for quadifications in person. ATA Base, 1500 Norh
Tanas, Weslaco, Texas.

DEETST BILLST BAD CREDIT? Mo problem! Wa'll help
now, Applications accapted to $50,000. Mol a loan company.
Frowr application call (205} 9781400 or write: TCAC, dept.
PM, 400 Century Park South #117. Birmingham, Alabama
35276,

LOANS for smalt businesses| Call Federal Loan Informe-
lion 1-B00-368-6530 for detads!

ERASE BAD CREDIT Secrets revenled. Results guaran-
teed! Free detalls: SCCE, 21948 Bartados, Sulte 220, Mis-
sion Viejo, CA G2892

BAVE thousands of dollars on your home m

Laann how by sending §5.00 to: Dean Dolph, 88150 Fllghr
Ct., Lakevilly, M 5535,

“HOW TO ERASE BAD CREDIT” 10 PAGE DO-IT-YOUR-
SELF BOOKLET! SEND 32900 TO: PY-C-N #145PM, 41
PEMINSULA CENTER, PALOS YERDES, CALIF. 90274

BAMKING SECRETS generale ENORMOUS bank ool
uing PLAY-MOMEYEH 100% legal, ethical. write: Chels, 513
Ridgewood Dr., Ballevue, NE 68005

FREE HEARING AID CATALDG- Save 4 by mail! Write:
“Monaylavars”, §530P84-1 Langdon. Sepulveda. California
1343

SCOENCE & CHEMISTRY
"EMPERIMENTERS" LABORATORY -
GLASSWARE, Catslogue $1.50 Established 1853
HAGENOW  LABORATORIES, 1302  ‘Washington,

MANITOWOC, WISCOMSIN 54220

FOX SCIENTIFIC Reagent Chamicals, Gilasswarns. 4571 5.
‘Westmoreland, Dallas, Texas TS237

CLOSEQUT Complete Catalog $1.00. Laboratory Sakes,
Box 161-A, Brightan, Mass 02135

ASTRONOMY

TELESCOPES! Catalog #Ma3, $1.00. Scope:Source, PO,
Box 2001, Ardmore, DK 73402

INATALL your own extension phone. $2.00 - CCSC, Box
1232, Arvada, ©O BO001-1252,

OSHKOSH B'GOSH Clothing, Children & Adult Sizes
Catalog: $2.00 P&H. Depot. Dopt. PR-2R, Suiltvan, IL 61851,

AUTHENTIC QUACH LORRAIME Plus Six Fres French
[Crshes 32,00 Marke Charies, 2140 N.W. 57th Ave.. Leudarhill,
FL 33313

30 DELICIOUS salad recipes $3.00 SASE. HR, P.O. Box
1805, High Podind, NC 27281

GRANDMOTHERS Treasure Box Recipe of the month
Amish catmeal cookies. $2.00. Mssboer Ererprises, P.O.
Box 80178, Lansing, MT 48008-0176.

REQPES, COOMING, ETC.

GRAMDMA JOHMNIE'S FAVORITE RECIPES, 1053.00,
SASE, Dept-PM, Box 728, Elkader, 18 52043

EXQUESITE tropical dnnks recipes, $5. Konrad's, POB
1425, Pale Arnald Rd., Saipan, MP 86850,

FABULCUS German Racipes, only 3300, Hummel, Box
195, Laching, Cuabac, HES 4A5

CREATE UMIQUE CAKES. Booklst tells how. £2.00. Karen
Beriin, 211-C iving Ad.. Eugena, OR 57404. Satistaction
Guaranised.

AUTHENTIC ‘West Alrican Pecipes. Essy, economical,
delicious, nulrilious, $4. Benedict Box 18526 - GRS4006.
Salonika, Greace.

PIEZA-STROMBOLI Parlor secrets reveatad. COMPLETE
GUIDE. Guarantead racipas. $5.00. Banting. 111 Courtland,
East Stroudsburg, PA 18301

LASAGMA 15 Fantastic Aecipes' Daliciously Eaay, Plus
Much More $4.85 + §1.25 5H Hyraco Inernational, Dept
LAOGE, Box 577, Part Hisron, M| 48061-0577

GRANDMA'S Sacrets: Delicious, Mulritious, Old world
recipes, $3.00. Sacrets, 33227 Bainbridge, Sodon, Ohio
44139

DELICIOUS. CHICKEM RECIPES. SASE $2.00. Resves,
P.0. Box 508 Brunswick, ME, 0401 1-0506

ORIGIMAL Mew Dvlsans Gumbo Recipe $3.00. Box 7468,
Persacola, FL 32614

WILLIE Metson chili. Plus 25 ather clasaic Texas recipes.
F.00. TexFood, Box 2TE222, San Amonio, T TE22T.

AUTHENTIC QUICHE LORRAINE Plus Six Free French
Dishes $2.00. Mare Charkas, 2140 NW. 57 Ava., Lawserhil,
FL 35313

30 DELICIIUS salad recipes $3.00 SASE. HR, P.O. Box
1805, High Point, NC 27261

GRANDMOTHERS Treasure Box. Recipe of the month,
Amish cabmeal cookiea. $200. Nebosr Enterprisea, PO,
Box B0176, Lanaing. M| 45008-0176.

TRADITIOMAL IRISH BREAD: Award winning, tamily fa-
vorile from Iraland. Its easy snd pariect for Dreakias)
brumch, or anylime treat. $2.00 SASE. The Good Lite, P.O.
Box S554PM), Ballevue, WA S8008

SEVEN AUTHENTIC CAJUN RECIPES Send 2 00 to: Box
41527, Baton Rouge, LA TORIS
WINEMAKING, ETC.

WINEMAKERS—Dearmakers Frea Catalog Low Pricea
Fraa Recipes. Callar-M, Box 33525, Seattle, WA 88133

INFORMATION On anylhing. Ferguscn Fesssrch
Speciakists, 50-15 Woodside. Woodalde, New York 11377,

BEST HERB CATALOG ANYWHERE! Freo Samplas! Sand
51. Pann Hert, BOSF Morth Second, Philadalphia, 19723

BEERMAKERS ONLY! FREE
Wilkiam's, Bou 2195-M8. San Leandro. CA S4577

BEER, WAME make your own. Free calalag, quality sup-
plas, ewcetien! fast servica, Beer & Wine Hobby, P.O. Box
JT04P, Wakefiphg, MA, 01880

HERBS - Yohimbine, Pau D'Arco, and Others. Catalog
§1.00 {refundabie). Jude Herbs, Box S83PM, Huntington
Station, Mew York 11748

HEALTH, VITAMINS

WINEMAKERS - BEERMAKERS - Fres [2ustrated
- Fast Service - Large Selaction - Visa'Mastercard - (B16) 254-
Q34 - Kraus, Box TBS0-L. Independence, Missour] B4053.
WINEBEER MAKING Catalog:BAJ Enterprses. 1845
South 19th, Springfield, iinots 62703

GALLSTOMES can ba passsd naturally; 11's sasy; na nsed
for surgery. Comphate detalla $4.95. Pacitica, PO Box 5844,
Santa Rosa, A 95402

SMOW Shovel Breskthrought! Mo Liftingl Free Details:
Sno-Pro's, Box 205, Aoona, PA 1668003

PSORIASIE Sulferers Discouraged 7 Write lor Fres impar-
tan irfrmation that ks halping thousands. Pixeceol, P.O. Box
116787-PM, Carroditon, TX 75011

GOLD, sitvor. lorklift contacts, sitver solder, gold filled,
rofled goid plate, gold and siher coing. AL Refiners, 652
Miyrthe B1.. Elizabeth, NJ. 07202, 201-353-5048.

BUYING Tungsen Carbide, Precious Metats 8D0-321-8914
Ohio 216-531-6333 Collect.

FREE Cataloguel Vitmmine, Minsrsls, Herba. O & §
Associates, Bax 962, Faribeull, MN 55001

HAIR PROBLEM?T Try NEW MEGA HAIR proven witamin
mineral combinalion the sscrel to healthier hair $17.50
FREE catalog Sumshine, Box 10286, Oakland, CA 84510

AUTOMOBILE Literature Wanted: 1900-1675. | buy suto-
moblle sales brochured, manuas, ele Waller Millar, 8710
Brooklawm, Syracuse. NY 13211, 315-432-8282.

WORK CLOTHES SAYE B0% Shirts, Pents, Covoralls. Fres
Folder, Write: Galoo, 4004 East T1sl Strest Dept. PM-1,
Clovaland. Ohio 44105

FREE catalog newshetter beer and winemaking supplips.
Questions? BOO-F50-WINE. Fun Farmentations, nc., B840 E.
Katefla. Oranga, CA 52667,

KEG BEER AT HOMET You bet!! Save up lo 50% com-
parad o casa prices! Aush $5.00 for datailed instructions.
Chinault, Tinkwr, Wichita, Kansas 67210

FREE BEERMAKING BOOK - Catalog. Finest Equipmant,
ingradiants, Fast Service! 919-920-4277, 5P, Box TB4-P.
Chapel HIll, NC 27514

BURGLAR ALARMS & HOME
PROTECTION

STOP THEFT. Inaxpensive alarm systems for home, auto,
parsonal. Frea brochure. Capital Enterprises, PO, Box 2204-
A, Monteballo, CA 90840
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COMING NEXT MONTH

Spectacular Bathrooms Dream Machines
| Our remodeling quide shows you how to turn Here are the newest and wildest concept cars
an ordinary bathroom into a show-stopper. from Detroit—Ilike the Pontiac Stinger fun car.
| EXCLUSIVE: Red Tide Of Technology—~Are the Soviets beating us in scientific development ? We go to Moscow
and Siberia for a firsthand look. PLUS ! Pocket Computers—The hottest new gadgets are the wallet-size electronic

notebooks—super minicomputers that are PC compatible, Bluewater Bargain Battle—\We test 5 top, 20-ft
center-console, offshore fishing boats. 2-Wheel Touring: First Class—Ride with us on & top, high-tech maxitourers

AVAILABLE FROM
I READER SERVICE
e e s ST SESESe R e e e

File Boxes
Sort your Popular Mechanics' magazines
by year with these sturdy, attractive, red-
lacquered file boxas. Il keap your
,I'IFDPULAR :he azlnlas. wﬁ:nlzaﬂ :;'la ynqlni book-
&5 tidy. each order, you'll receive
FREE self-adhesive labels for the years
" | | MECHANICS Iihg‘r's through 153:. Ju?lt: Fe‘a%l erd1 pll_gli;'-a
A e 8rm on your XES, = a:
v'| "PLANS AND | 5595 2 Files: $2.75 each, 3 or more Files:

| IDEAS" $2.50 sach.

CATALOG— PM Indexes

Looking for an article from a past issue of the
Hundreds of ideas on workshop | Magazine or maybe a car "Bﬁﬂﬁ you re-
projects, plans for shop lools, member seeing? Let ourindex help you find

- it. The index contains a kisting of all
Stﬂrﬂﬂﬂ hm. bﬂﬂ.‘ts. [l.ﬂ‘l'HIl.lfB. tha articles 'ﬂ'ﬂ"ﬂ'ﬂ‘ hliﬁh’:d I"d-ﬂl'ngy yﬂﬂr

toys—jusl about everything! for 1971, 1973 and 1875 through the current
Send $2.00. year. Price per index is $2.95 (PL-1746)

Mail your check or money order to: Popular Mechanics, Box 1014, Radio City Station, New York,NY 10101,

PP MECHANIUS (1555 002-100) i puhlishis] mosthls by The Hissed Copomtion, 22 Wied 570 St Sew Vorke K 1006, 1754 Sybeert ﬂ.hu:ﬁlﬁh-* Uinites] St sl prissenshone,

BELI foor onee s BEELET o Vi Womrsi. | sl sere ] mt e il e, ?I'|I||=|1i.|“rl-rl'l.lfllh'l|.l' Srrrn | L s peted il Now ek, MY arw] selobitborall promtfinge of T, Awthorss) o bries mang:-

vl mmrab purvilegew by Clamlo 1t Winsleowr, {int, FHagrisfory ] me smomlmmutber ot {hae BPyed (HThee al Bl cdon f!".}'.;.";llrdu-. Jigma 201, MERL, 4 Fisdt by The Heara Compmmitbion. Al fphils roard, Praniisl in
1A, ERTMASTER: 1oss sl wldlnes chanpes to Poguilir Meachoies, 1500 oo 00068, Des Maanes=, 1A WES
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Howra little wind
shoppcl)n\%acz}n sea\“rgn yo%SOO

If you don't look at an [suzu when
° . you're looking for a pickup, you could
° ° miss out on quite a lot.
° . Because for just $7548; the
. J Isuzu pickup comes complete with
. e m— T g every one of the standard features
'lI#.f'I;'Il.—.I\_ B v P AR 1 'I"".‘i“— }'Dl] see ].I:Stﬂd an th.is Etid{E:'. ETH'EIT—
° I T | | IR thing from five-speed transmission
guoen| =AY tohalogenheadiams.
TINTED GLASS STANDARD | o Even T_I']ﬂl.lgh ﬂ]ETﬂ}’Uta has a
A AL ol B higher base price, it only comes with
DOUBLE-WALL CARGO BED STANDARD - some of these standards. And once
OUAL OUTIOE SEORT HRATKS et | it's equipped with all these features,
(kY /MIGHT REAR VIEW MIRROR STANDARD = thE'E)}'Dtﬂ would end up costing you
T Belorrnens over $500 more than the Isuzu.
Shatailace i : But it still wouldn't be as good a
— | 1= pickup. ﬁc;ltéagfée Isufrili] gives yué: a big-
| ] ger payload, better mueage and more
TOTAL| 7548 | o leg and shoulder room thanToyota.
3 So before you buy a pickup, look
. in our window. Uthnnm::e yuu may
be throwing YOUT [ Fur free stz trochurcs |
y money out of one.
e T
o 1
1 ISUZ U ]

---------

The First Car Builders of ]apcm

RS EE el 1L HA e o, Boerse & Drinsgl. and sateet bochange. Pickong shiin ecpapies] wath opliorl evpepriess




R CIGARE

N RCHTASTE
SURGEON GENERAL'S WARNING: émnking AT .V2 T'_IE MR

Causes Lung Cancer, Heart Disease, fedp bl
Emphysema, And May Complicate Pregnancy. a

5 mo. "tar”, L5 mg. nicotine av. per cigarene by FTC method.

0 TeEE R REYNOLDS TOBACCD CO.




