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TOUGH 89 BIG FORD PICKUP-
AMERICA'S BEST SELLER.

Americans go with the truck
leader, For the past 12 vears, Amern-
cans have chosen tough Ford pickups
over all others* And they're satisfied
with their choice — because Ford
has the highest percentage of repeat
buvers of any full-size pickup!**
Last year Ford's F-Senes pickups
beat Chevy agan by a big margin.
Ford's built aerodynamic, Hi-Tech
and tough — even better for 1989]

BIGGER ENGINE,
MORE TORQUE!
Ford's pickups offer a bigger stan-

dard Six — with 10% more
torque than Chevy. V-8s range
from most powerful small gas
V-8 to biggest diesel in any pick-
up. Only Ford pickups offer four
multiple-port electronic fuel-
mjected engines. When properly
equipped, some Fords are rated
to tow a 12, 500-1b. trailer.

COMFORT, CAB CHOICE.
Ford offers a complete range
of cab choices. There's a Regular
Cab, SuperCab and 4-door Crew
Cab — with smgle or dual rear

wheels. The interiors of all Ford
cabs are roomy and comfortable.
BIGGER CARGO BOX,
MORE PAYLOAD

Ford gives you a larger, wider,
deeper pickup box than Chevy.




On many models, Ford carries
more maximum payload than
comparable Chevys.

AUTOMATIC LOCKING HUBS

Now on Ford F-150 4x4s!

Fords also come with kLmd.jrd
equipment the Chevy L }\ does
Features like h F: ps,
AM radio with digital dr.'.l-e_‘l-'.. an
four gauge package.

All big Ford pickups have gas-
pressurized she standard Covers you and iu[urr OWTIETS,
unavailable on any Chevy except with no transfer cost, on major power-
K1500. Ford was Ilr:.r. wuh rear train components for 6 years/60, (00
Anti-lock brakes, aerody - miles. Restrictions and deductible
ing, and 4x4 Twin 'I'r;'n‘r.i{'m Beam  apply. Ask your Ford Dealer for a
independent front suspension. copy of this limited warranty.
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Haﬂr&d onan :{h..-ra,hu c_-t OWTIET -
reported problems in a series of
surveys of '81-'88 models designed
and built in North America. At
Ford, “Quality is Job 1"

Now's the time to buy or lease.

*Based on cal

FORD PICKUPS

BUILT FORD TOUGH




JOHN DEERE 3.8

WHENYOUOWNA]OHND
YOU THINK SATURDAY WILL NEVER COME.

As any John Deere owner  Get the feel behind the its tight turning radius.
will tell you, there's just one  wheel. Imagine poweringup  Before you know it, it'll
thing wrong with Saturday.  those hills with your dur- be Saturday. For informa-
It only comes once a week.  able high torque, overhead tonortofind ~

But that doesn't mean you valve engine. your nearest ;\
can't enjoy your John Deere Weaving inand around  dealer, call I |
during the week. trees and flower beds with  800-544-2122, | Jowm oese |

NOTHING RUNS LIKE A DEERE’
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83 4 Great Ways To Improve Your Property
® An adaptable multilevel deck
& An easy-to-build lattice fence
® A topographic, serpentine walkway
8 A convenient outdoor buffet
84 Full Deck
A new deck design with all the trimmings.
88 Private Domain
Our sectional fencing system adds just the right
level of privacy
Lo your yard.
Garden Path
Follow your
backyard’s own
eography and
eave the straight
and narrow
behind.
Bonus Buffet
Bring kitchen
counter
convenience o
entertaining in
the great
OUTOOOrs,
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Inside Detroit
Saturn, GM's departure from styling tradition.
Imports
The station wagon has evolved into a sport wagon.
Motorsports
lowa gets its own Grand Prix.
Freewheelin
Corvette’s lifto
Motorcycles
BMW and Handa revitalize the meaning of new.
Owners Reports
We wrap up the Probe, XJ6, Continental and Allanté.
Chevrolet Corvette ZR-1
Our firsthand drive report of America's hottest car.
Long-Term Test
Pontiac 6000, Ford Festiva and Dodge Caravan,
Saturday Mechanic
Plugging power steering leaks.
HOME/SHOP
38 Old House Restoration

Exterior painting for historical period homes.
95 Home And Shop Journal
Complete your toolbox with a few nut crackers,
extend the life of your band saw blades, and more,
The Better Home
® |nstall vinyl sheet flooring ® Install a towel bar
e Homeowners’ Clinic ® Appliance Clinic

hardtop is back!

18
120

133

107

. SCIENCE/TECHNOLOGY

13 Tech Update

Marine aerodynamics, high-speed travel and more.
18 Science

The fearful consequences of the greenhouse effect.
56 Aviation

The Dyna-Cam EﬂglﬂE sparks a power revolution.

How we can keep aging airliners airborne.
ELECTRONICS

46 Electronics

Portable |aptops are hot.
62 Home Video

On location with the newest in video camcorders,
11 Technowriters

Personal word processors [ype and compute,
OUTDOORS

28 Outdoors
Heading offshore for the peak of sailfish season,

\We test a fleet of personal, high-tech hovercraft
DEPARTMENTS
4 EditorsNotes 8 Time Machine
1_Letters 152 Notice To Readers

VOLUME 166 NO. &




| 1]

AST AUGUST, when
we published our eover
story on metal fatigue
affecting older aireraft (“Ca-

tastrophe!” page 58), we never §

dreamed that the problems
would escalate as quickly as
they have. Since the Aloha
Airlines T37 lost part of its roof
at 20,000 ft., there have been

innumerable instances of |

pieces of aircraft falling off,
peeling away and blowing out.
We felt the situation was so
grave as to warrant an update.
We assigned William Hoffer,
our original reporter, to re-
search and write the followup
piece, which is this month's

cover story (“Horror in the

Skies," page 67). The bad news

is that most of America's com- |8

mercial air transport fleet is

old and getting older every |

day. The good news is that the
Federal Aviation Administra-

DITOR'S NOTES

tion does have a plan to stop the bleeding, and it's already being implemented by
the airlines. Hoffer's report makes interesting reading, especially if you're a fre-
quent flyer, . . . There is something almost poetic about a convey of 375-hp Cor-
vettes roaring through the French Alps and down into the south of France at
speads up to 160 mph—in perfect coordination and, ves, safely. 1 had a chance to
take part in such & drive recently. The purpose was to demonstrate to the world's
press that Chevrolet could build a sports car that was the equal of anything in the
world—and then some. Chevrolet made its point. Auto Editor Tony Swan was
there, too. His account of the drive to Carcassonne begins on page 78, . . . You
regular readers have, by now, heard about, and maybe even used, our PM Hot-
lines—phone numbers you can use to call our editors directly to ask a question,
make a suggestion or just say hello. Several months ago, we added a computerized
electronic mail system so that your PC ean talk to our PC. We'll continue to evolve
our reader communications system in the future because we believe that nothing

Left to right: Willson, Toth, Becker, Trulni. Kiencic.

iz better for 4 magazine than for
its editors to talk to its readers.
And nothing is better than edi-
tors talking to readers in per-
son. Recently, our Home &
Shop editorial staff, led by
Steve Willson and including Joe
Traini, Tom Klenck, Norman
Becker and Steve Toth, pre-
sented a program to PM readers
and other visitors at the Greater
New York Apartment and
Home Show at the Jacob K. Ja-

vits Convention Center here in New York City. Steve and his guys answered
guestions and helped solve problems related to home maintenance and remodel-
ing. All of our editors will be appearing from time to time in various parts of the

country, Look for us and eome by and say hello. "Til next time,

2l
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LETTERS

[ E— === |
Better Bathrooms

OUR April “Bathroom Remod-
Y eling” section (Home Improve-
ment Guide, page 93) was great!
But I do have a suggestion. On page 118
in your article on medicine cabinets you
say “position the cabinets so all the
doors swing open the same way." Six-
teen years ago my husband installed
three medicine cabinets in the same
fashion, but the left and right cabinets
both open toward the center cabinet.
Thi=z way you are able to see the back of
your head for arranging hairdos, and so
on. [ eould never get along with any oth-
er arrangement.
CAROL ANN SCHWINGEL

Thanks for the detailed skylight instal-
lation information (“Bathroom Remod-
eling"” section, page 102). Let me
suggest that for an added touch of ele-
gance that readers line the light well or
shaft (the space between the skylight
and the eeiling below) with mirrors.
Your one skylight will multiply to an
airy roof of lights extending indefinitely
in all directions and sunshine will sprin-
kle into unsuspected corners of your
room. {If I sound rapturous, [ am. I just
did mine that way!)

EARLM. HILL
MONTGOMERY, TX
Electronic Mail
FrOM: Walter 20
Ty Joe Oldham

DATE: 02-09-89 20:34:05
SURIECT; Incredible!

Joe, 1 must tell you that this is the most
incredible idea yet by PM. Answers to
mechanical questions via computer, |
am impressed! Good luek.

WALTER 30

This “letter” was downloaded off the PM
compuler soon after we began receiving
electronic communications from our
readers. Walter is one of the first readers
to dial (212) 582-8369 after setting his
softwere to 8 bits, no parity and one stop
bit(8-N-1), and 300 or 1200 baud. With
his first call, he received his No. 30 iden-
tification and chose a password.

You can call the PM computer with
your technical guestions any day be-
tween 6 pm and 8 am (only) EDT. Once
on the line, you can leave messages for
specific editors or direct inguiries and
comumendts to a specific department,

POPULAR MECHANICS & JUNE 1989

Right Bike?
I feel your road test “Touring First
Class,” (page 80, April '89) is an unfair
comparison. What have you got against
Harley-Davidson? You tested all the
top-of-the-line touring motoreyeles, but
to represent Harley you chose the
FXRT. This is not Harley's top touring
bike. What gives? The '89 FLHTC Elec-
tra Glide is the right choice, The Ultra
has many features the other bikes in the
test have, including electronic cruise
control, self-canceling turn signals, low-
er leg fairing and so on. You've done an
injustice to Harley-Davidson,
GARY GOODRICH
GILETTE, WY

At the time we were planning our road
test, Harley-Davidson Motor Co. sug-
gested we run the FXRT model against
the other competition. While it admitted-
by lacks some of the plush touring accom-
modations of the FL-Sertes machines, it
has the identical drivetrain and Harley
spokespeople felt it would be a perfectly
eredible matchup with the other bikes in
our test.

Terrific To The Max

Congratulations to PM. Every issue is
better than the last. The automotive
eomparison tests are probably my fa-
vorite articles,
Keep up the good work!
DANIEL K. MAX
OMAHA, NE

On Top Of The News

I enjoy POPULAR MECHANICS every
month. It keeps me up on things and I'm
never disappointed. Your cover story in
March (“Big Bird,” page 74) provided an
excellent history of the 747 jumbo jet
and became very much a news story
with your update on the tragedy of
Flight 103 over Seotland.

The issue was also in my hands on
Feb. 24 at the time Flight 811, 42 min-
utes out of Hawaii, suffered explosive
decompression from loss of a cargo door
and had to return to the airport severely
damaged. Very timely, my friends.
Maybe you could carry the story of
Flight 811 soon.

GILBERT L. FUNK
EDMONTON, ALBERTA, CANADA

You got it. ™

ONI
IREATMEN]

OFEMNS
ELOM R ED
INIECTORS

RESTORES
LEHST
MOWER

e FUEL
INJECTOR
Lk

Confidence
booster.

Does your car make you nervous
about traffic lights? Does it choke
up when you press down on the
gas? Does it see red when you see
green?

Dirty fuel injectors could be rob-
bing your engine of power.

But one bottle of STP* Super
Concentrated Fuel Injector Cleaner
quickly dissolves deposits and
unclogs grimy injectors. It helps
restore lost power and improve
acceleration. Helps eliminate
tough starts and rough idling, too.
And it's so easy 1o use,
just add it to your
gas tank.

And better
performance
under the hood
means no more lack
of confidence behind
the wheel.
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75 YEARS AGO: JUNE 1914

POPULAR I
MECHANICS

MAGAZINE

Delightfully Simple

l? mntjnu?d to rm':"m an
1ncreasmgly complicated
century, the magazine took
special care to focus on the
prosaie. Case in point: Our 1-
man “Sharpie," featured on
the cover offered large-vacht
challenges at a commoner’s
price, The amall flat-bot-
tomed punt featured a simple
spritsail rig. A 1-to-1 main-
sheet harnessed light, in-
shore breezes, Both steering
and lateral resistance were
achieved by an oar fulcrumed
between the toes of the skip-
per’s unzhod foot.

Slmplr Complex
We'd already covered the

uniwheel gyro train, con-
ceived to skitter down nar-
row mountain passes on a
wire rope, Now the gyro car
appeared to demand equal

billing. The ungainly, twin-
wheel contrivance used a
horizontal gyro spun at 1500
rpm by an electrie motor to
maintain equilibrium, right-
ing the car with the help of
“pendulums and springs.”

50 YEARS AGO: JUNE 1939

CHEMICAL WONDERS *

POPUL M?
MECI']AN IC S

Built by the Pennsylvania
Railroad for exhibit at the
New York World's Fair,
Pride of the American Rail-
roads was considered the
world's largest locomotive.
Noted futurist Raymond
Loewy designed the 100-mph
behemoth, which measured
an imposing 140 ft. from pilot
to tender coupler. Four cyl-
inders motivated the 6-4-4-6
engine to a truly muscular
65600 hp, gobbling 50,000
pounds of coal and 24,500 gal-
loms of water in the process.

25 YEARS AGO: JUNE 1964

Thrill Seekers

Some things never change.
In this case: PM's early love
affair with thrill rides. We
reported on the Stratoship, a
flight simulator that ap-
peared at the New York

World's Fair, The attrac-
tion? A prop-driven car spun
arcund a eentral pylon eoun-
terbalanced by a water tank.
The arrangement allowed in-
trepid riders to experiment
with the physics of fun.

What to. Do Whan Power Mowers Balk

POPULAR-
MECHANICS

" SKI CHAMP
TRACHES
HIS TRICKS

DODOE and RAMBLER OWNERS RATINGS

A Real Sport

The latest sports equipment
and techniques weren’t alien
to PM's pages—which had
presented Arnold Palmer's
expert niblick analysis, as
well as Jimmy Clark’s pre-
view of rear-engined Indy
cars. So why not water skis?
Twenty-five years ago this
month, 1963 Master Trick
Skiing Champ Al Tyll told all
in his step-by-step instrue-
tional guide. T'wo-ski step-
overs—aven the difficult but
stylish helicopter spin
—were now within reach of
PM’'s inguisitive readership.

Nuking Nicaragua

The polite term was “ther-
monuclear excavation,” and
it was envisioned as a means
to create a new sea-level ca-
nal through the Central
American isthmus. Row-
charge blasting was the de-
sired technigue using deeply
placed hydrogen bombs. A
refined diffusion method
would control debris and
gouge out a precisely shaped
hole based on size and loca-
tion of the charge. Nicaragua
was 8 leading site candidate,
as well as riverbeds in Pana-
ma and Colombia, ™

POPULAR MECHANICS » JLINE 1989



WE MADE
CLOSE
COMFORTABLE.

Norelcok patented “Lift
and Cut"™"shaving system
gives you a shave that is skin
close—without the blades
even touching vour skin.

As the har enlers the chamber..

The continuous precision-
cutting action of dozens
of lifters and self-sharpening
blades—at thousands of
revolutions per minute —
gives you a shave like none
other.

The Norelco® Lift and Cut
shaver. What makes it close,
makes it comfortable.

(’)Noreico

© 1980 Morelcn Consumer Froducta Company, ] )
A Divisun of Motk American Philigs Corporation, Stamiord, CT 06504



SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.







" WHY AMERICA’S
HAVING A CHANGE
OF HEART.

150 ai Chevy C1500 gives you EPA
et 19 ighuey PG and e, 24 ighway MPG ond
19-gallon tank. 25-gallon tank.

-

3 ':;:?rﬂi-'ﬂl' e £

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 avalable at ime ol publshing
B 988 Cenerl Motors Comporation. All Fights Reserved Let's pet f ingether . buckle up

e /Lo b7 M OF AMERICA =7 TODAY’S CHEVY TRUCK"




PLYMOUTH, ENGLAND
—Lightweight, high-
strength materials akin to
those found in the aerospace
industry, and an innovative
computer-aided design, have
combined to produce a revo-
lutionary sailing trimaran
powered by a rigid wingsail.

Planesail, produced by
Walker Wingsail Systems,
Inc., is a development of a
larger 3-foil wind-harnessing
wing system used by ocean-
going freighters to reduce
fuel consumption.

Twin parallel wings—each
equipped with precision-
controlled trailing edge
flaps—are mounted ona light
alloy spar. A single tail foil

accarding to relative wind di-
rection, and facilitates the
neutral weathervane effect
the rig achieves at rest. Inan
effort to fight corrosion and

layups completely encapsu-
late an aramid honeycomb
core in both wing and tail as-
semblies. Lightly stressed
areas are covered with a lam-
inated polyester fabric. The
composite construction
—mounted on a heavy-duty
bearing—needs no support-
ing shrouds or struts.
Aerodynamic surfaces are
controlled by ball-serew ac-
tuators akin to those found
on the flap controls of an air-
craft wing. The actuators can
be controlled directly by
Planezail's belowdeck helms-
man, or by computer, which
senses wind direction, wind
speed, heading and desired
angle of attack to produce an
optimum wing configuration.
The computer can also gov-
ern the thrust to prevent
capsizing in gusts,
Belowdeck accommaoda-

helps adjust the twin wings |

add strength, epoxy glass [

tions inelude a master suite
with queen-sized berth, com-
plete galley and head fa-
cilities and a helmsman/
navigation station—where
Planesail's lone operator con-
trols the vessel's flight witha
single Forward-Neutral-
Reverse lever. Moving the
lever forward shifts the
wing's angle of attack rela-
tive to the true wind direc-
tion—allowing the necessary
aerodynamic forees to accu-
mulate (inset). This 1-handed
operation gives Planesail the
ability to be sailed short-
handed—its real strength.

Planesall's computer serses wind and sea
condition to produce optimum wing set.

Key to the system | inset) s the shroudless
wing-and-tall assembiy.

Ediror: Tim Caole
Assrstant Editor: Abe Dane
Carriburor Make Fillon, David Lampe

Highlights This Month

B Chunnel News—Locomotive designed
for high-speed travel in new tunnel beneath
the English Channel.

B Robotics—New strides in depth
perception advance machine vision.

B Galileo Probe—Preparations finalized for
exploring the Jovian atmosphere.

B Man & Machine—Gaze-oriented display
links humans to computers.

B Precision Navigation—Fiberoptic
gyros help achieve new miniaturization.

H Your Car’s Next Muffler—Active noise
suppression for tomorrow’s automobile.

Mamcs

TECH L PLANE

News Of Tomorrows Technology Today

PRUILLLISTRATROMN BY EDHVALIGURSKY: INSET ILLUSTRATEDN Y RON CARBOIN

POPULAR MECHANICS & JUNE 1989

{More Tech Update on page 14)
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Chunnel

Train

LONDON, ROCHESTER, NY—Ro-
ENGLAND botic vigion devices have long
—The locomo- been able to spot 2-di-
tive that will mensional anomalies on

production lines. The
gland and France has drawback: Machine vi-
finally taken shape. The sion can't perceive depth, -
mock-up will be used to eval- | /A lean, aero shape for trains on But scientists at the Uni- :;md::tll;:::;;:nh'.d |
uate design concepts—in- the cross-channel line. versity of Rochester are

cluding the driver’'s seat. The | limit the strobozcopic effect | completing work on anew ro- | achieve a kinetic depth ef-
operator’s side vision will be | of traveling past the tunnel's | bot that moves its stereo- | feet, considered useful in fu- |
intentionally restricted to | lights at 197 mph. scopic head as humans do to | ture industrial settings.

Galileo Poised For 1995 lmpectlon Of Jl.lplter

EL SEGUNDO, CA—Setting r

the stage for the first closeup | JUPITER. [/ MOOULE |
look at the atmosphere of Ju- PARACHLITE
piter, enginears at Hughes
Aircraft Co. and NA-
SA's Jet Propulsion i
Lab are putting the fi- 3 TRANSMITTER
nal touches on the Gak-

one day link En-

NET FLLIX
/eo Spacecraft and RADIOMETER
Probe, which will be HELILIM
lofted in November. ABUMNDANCE
DETECTOR

A mission eight years
inthe making, Galleo's
most recent modifica-
tions are intended to
axtend Probe life. Da-
lays in America's space
program have forced
replacement of age- |
sansitive components
such as the Probe's
parachute and lithium
sulfur dioxide batteries.
When the Probe is re-
leased, it will send the orbit-

LIGHTHNING AND
SRADID EMISSION
DETECTOR

- l’|'

Tmmmwmmnm:mm

ing spacecraft data on The 75-minute, 115,000~
Jupiter's chemical composi- | mph plummet will subject the
tion, hydrogen/helium ratio, | Probe to 350 Gs. Decelera-
cloud density and tempara- | tion to Mach 1 will take less
ture/pressure profile for later | than 2 minutes, which means
transmissions to Earth. the tiny instrument package
will briefly weigh as much as
an empty DC-10 airliner.
Galileo's light planis a
48,000,000-mile romp follow-
ing Shuttle deployment from
low Earth orbit. Venus will
supply gravity assists on two
successive flybys during the
5-year mission. Gaflieo will
pass 100 times closer to Jupi-
ter's moons—Ilo, Europa,
Ganymede and Callisto
—than Voyager 2did, and will
send 50,000 photos to Earth
as it completes 10 full orbits of
our solar system's largest

UNIVERSITY OF ROCHESTER PHOTO

HLUIGHES AIRCRAFT CO. PHOTD

Entering Jupiter's atmosphere (left] will be the culmination of Gallleo's swing through the solar system. | planet
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PR LU LIS TRATICN BY ADOLMH BROTRAAN

COLLEGE BSTATION,
TEX—Infrared eye trackers
are connecting mind to ma-
chine by a route 50 times fast-
er than a keyboard.

Texas A & M's Dr. Charles
Shea has integrated a pair of

Eyes Create Computer Link |

detector-equipped glasses to
create a system called the
Gaze-Oriented Display (G-
ODS). The detectors on one
eyepiece follow horizontal
movement of the eye and iris,
while those on the other fol-

low vertical movement. A
hard-wired control unit pro-
cesses detector data,

G-0DS ean direct a robot
to pick up objects an operator
looks at, or help the handi-

) _..'._
;_:Fl.rr.tp't

o il

POSITION

GUTPLT BUFFERS

HORZONTAL
POSITION
OILITRLT

TIMING
CONTROL

— il —E

CONVERTERS

— AT AR R = L A =

capped read by serolling text
automatically, Other appli-
cations being explored in-
clude mail sorting, microsur-
gery and communication
with stroke victims.

ENVERATORS

-“ _ecmss-

FREQUENCY TALK
MELTIPLIERS FILTERS

G-0ODS control unit produces filtered, digitized signais for Input.

Y

'wruufrmrma-rmuw BROTMAN

NEW YORK, NY—Cails of
optical fiber are being fash-
ioned into liny laser gyros of
steadily increasing accuracy,
atechnique that may one day
reduce the complexity of pin-
point navigation,

Because fiberoptic gyros
(FOGs) fit a long optical path
into a small space, they are
potentially more accurate for
a given size than earlier ring-
laser gyros. Manufacturing
should be comparatively
cheap, since FOGs don't re-
quire the precisely machined
optical path of a ring-laser
gyro. The ability to withstand
very high G loads adds fur-
ther to FOG versatility.

Both types of laser gyros
retain headings by virtue of
the Sagnac effect. When an
instrument containing two

contrarotating beams of

lightis itselt rotated, the

path of one beam shori-
ens with respect to the
other. A relative phase shift
results, which can be mea-
sured to determine the size ol
course changes.

Although FOGs were first
conceived in 1976, technical

; SYNCHRONOLIS
DEMODULATOR

obstacles have slowed real-
ization of their potential for
accuracy. Presant units
aren't as steady as ring-laser

OR'| gyros, but progress has been

PHASE-NLILLING
SERVO LOOP

Closed-loop FOG angle output depends on power drawn by phase
modulator to cancel rotation-induced phase shift.

continuous, cutting drift rates
about a millionfold in the past
decade.

FOGs presently incorpo-
rated in an inertial measure-
ment unit (IMU) developad by

Fiberoptic Gyros Promise New Inertial Guidance

PRECISION-GUIDED
MUNITION

rate sersor will occupy ondy 2 cu. In.

Smiths Industries have a drift
rate of about 4° per hour
—good enough for tactical
missiles or an aircraft atti-
tude/heading reference sys-
tem. Drift rates as low as .01°
per hour have been reported
for the latest FOGs. Such
performance would permit an
aircraft inerial guidance sys-
temn accurate to within sever-
al miles per flight hour.

When accuracy meets the
FOG's inherent miniaturiza-
tion, new efficiencies will be
quickly realized.

The FOG size advantageis
exemplified in a 3-gyro IMU
being developed by Litton for
5Dl space-based intercap-
tors. The unit will occupy
about 1 cu. in. and weigh less
than a quarter of a pound.

Litton is also developing a
relatively low-accuracy FOG-
based rate sensor thal can
withstand 20,000 Gs for use
in artillery-launched smart

munitions.

LITTER INDLISTRES ILLLISTRATION

LITTEM INDUSTRIES PHOTOS
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fMore Tech Update on page 16)
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ANTINCHSE =
cowmon e Electro-Muffler Cancels Noise
ANN ARBOR, MI—An ac- | quency according to engine
tive antinoise generator | rpm readings from a photo-
g  could replace power-rob- | sensor. Volume depends on
—+—| bing acoustic mufflers in | input from a microphone by
- cars by the mid 1890s. | the tailpipe opening.
£ A prototype built by The synthesizer drives
| ExHAuST Walker Manufacturing | two speakers in a housing
R emits antinoise—sound | wrapped around the tailpipe,
Bl EnGINE matched to the car's ex- In addition to reducing
5| SYNCH SIGNAL haust note in frequency and | backpressure, an antinoise
B antnone volume, but 180° out of phase | system allows more stream-
|- A EAKER HOLRINCE SGNAL  with it—from an opening at | lined undercar packaging,
%1 Active muffler gives exhaust SOLND raumee  mespuay  theend ofthe tailpipe, Aipl mghs e sek p L4 pro-
= | gasesaclear path out of CHAMBER  OPENING  MICRO A microprocessor-driven | duee custom exhaust sounds
=| the talipipe. OFENING PHONE synthesizer controls the fre- | at the turn of a dial.
: LIDAR Probes Dlstant Atmosphere
ps uTEmpment: balloons, Laser light scat-
r‘ lered back from the atmos-
phere can yield readings ol
g @ temperature, wind velocity,
1 barometric pressure, and
5 } ,‘f — other meteorological param-
—’ - .~ eters at points hundreds of
‘:-‘f—- miles away.
W First lested at the end of
last year, Air Force Wright
NEW YORK, NY—Light De- | Aesronautical Labs' Megalidar
tection and Ranging (LIDAR) | Is the largest LIDAR in exis-
instruments ol increasing | tence. Its 100-in. collimator
range and accuracy are aid- | mirror used lo gather back-
ing in the study of ozone de- | scattered light is housed in a
pletion, wind shear, acid rain, | 5-story building thal extends
global warming and other crit- | five additional stories under-
ical atmospheric phenome- | ground.
na. Remarkable for accuracy
Using a laser beam much | in measuring wind speeds,
as radar uses radio waves, | the National Oceanic and At-
the instruments can make | mospheric Administration's
measurements that once re- | (NOAA) CO, Heterodyne LI-
quired sounding rockets and | DAR incorporates an oscilla-
SPACE-BORNE LIDAR mEscoey  SWTRE
PALLET
LASER TRAMSASTTER
MO f BORESIGHT
ASSENELY
mL.rHF'fIr'l ,.a-""’ B
DIGITIZER " Al
SIEhAl AEE
C I""h.Ti‘DLJ.EH'
tor reference beam which
permits Doppler measure-
ments of air currents 10 to 30
—  RTHOGRID Km away, even if the air is al-
PLATFORM most perfectly clear.
= The LIDAR In Space Tech-
= 5 SV | nology Experiment (LITE),
gl CONTROLLER FUREUA scheduled for Shuttle flight in
f, T 1993, will lay technological
f 1IL'Lr'ir'5-:E;-'f?mh' TURE E}ﬁ;umjs groundwork for space-based
3 LIDAR probes to be used on S/
Modular LITE systems mount on Spacelab Enhanced MDM Pallet. Space Station Freedorm. NOAA Doppler LIDAR.

SPECTRA TECHNOLOGY PHOTO
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NEW YORK, NY—One hun-
dred nuclear reactors in 30
states produce 18 percent of
America's electricity—offer-
ing emissions-free power, but
not without the specter of en-
vironmental damage due 1o
nuclear waste, Muclear
weapons plants also produce
highly radioactive byproducts
that threaten Earth's re-
sources unless properly dis-
posed of,

The Department of Energy
is responding 1o the urgenl
need for nuclear waste con-
tainment with a 3-part solu-
tion that would Isolate spent
reactor fuel and other forms
of radioactive material.

DOE's Integrated Waste
Management System
{IWMS) would collect radio-
active products at a Moni-

Special Report: Mana

ging America’s Nuclear Waste

= Y ==

oy

tored Retrievable Storage
facility, where the waste—
normally in the form of spent
reactor fuel rod assemblies
—would be stored tempaorar-
ily, then packaged for trans-
port inside massive truck and

The mation’s nuclear wastes
would be permanently stored in
dry. geologically stable Yucca
Mountain |above]. Spent

fuel [right | would be lowered
into receptacies |below).

SPENT FUEL TRUCKING CASK

SOLID NEUTRON- TIEDOWN TRUNNION
o DEPLETED
SHIELDING MATERIAL : st
UFTNG TRUNNION  *HTELDING LINER i

SPENT FUEL ASSEMBLIES
INTERMAL IMPACT LINITER

EXTERMNAL IMPACT LIMITER THERMAL SHIELD AND DUST COVER

Transport cask crash-worthiness involhves B0-mph collisions with con-
crete barrier [below)|, Steel forms basis of cask design |above ).

EEREEEEEE R
= L LLLLL

- =

rall casks. These huge cylin-
ders currantly undergoing
tests have 6- to B-In.-thick
walls made of various types
of shielding material such as
lead, steel or depleted urani-
um. Spent fuel rods are
placed inside steel inner cavi-
ties and surrounded by the
shielding material. Tests will
cerlify the casks’ ability to
withstand sudden drops,
high-speed collisions and fire
without a radiation release.
The third phase of IWMS
consists of a permanent geo-
logic repository. Studies are
currently assessing the suit-
ability of Yucca Mountain,
Nevada—100 miles north-
westof Las Vegas on the
Nevada Test Site—as the
permanent resting place for
the more than 40,000 metric
tons of waste that nuclear
plants are expected to pro-
duce by the yaar 2000,
Yucca Mountain has sev-
eral features considered
crucial to successiul waste
storage, including extremely

dry formations of a rock mate-
rial called “tuff.” DOE scien-
tists conclude that the tuff
would trap radionuclides that
manage o escape in what lil-
tle ground water is at the site.
Measurements indicate the
water table is 1700 fi. below
the underground facility, and
that it would take ground wa-
ter at ¥ucca Mountain from
3400 to 8300 years totravel 1
mile. The nearest discharge
point is 30 miles away in the
Amargosa Desert. Rock for-
mations in the Yucca Moun-
tain region are considered
seismically stable.
Following these evalua-
tions, and presidential ap-
proval, the underground
waste repository would re-
semble a typical mining oper-
ation, with support buildings,
ventilation shafts and admin-
istration facilities. Yucca
Mountain's ultimate fate
would be left to the eons,
howaver, when DOE techni-
cians backfill and seal the

filled storage caverns.
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Will Earth Become Another Venus?

HE climate-altering

T consequences of the

greenhouse effect

—the surface warming that

results when excess atmo-

spheric pollutants trap the

Sun's heat—have raized real

fears for the health of planet
Earth.

One scenario: By the year
2100, a 3° C increase in tem-
perature could raise sea
levels 100 ft. And ultimate-
ly—eons from now—we
could transform this won-
drous planet into a lifeless,
cloud-enshrouded Venus,
our sister planet that devel-
oped much like Earth, yet
succumbed to a runaway
greenhouse effect. Venus is
of an identical size and mass
to Earth—but with an atmo-
spheric pressure 90 times
greater. The planet's surface
temperature approaches
900° F and carbon dioxide
forms the principal constitu-
ent in the Venusian atmo-
sphere, with a potent
fraction of sulfurie acid at
higher altitudes.

Significantly, scientists |
met in Antarctica a year ago
were beginning to detect sul-
furic acid droplets during
their studies of ozone deple-
tion in Earth's Antarctic
stratosphere—an early
warning sign?

Distinct possibilities
Planetary scientists are fo-
cusing new attention on the
second planet from the Sun,
trying to analyze the me-
chanies of a massive green-
house effect. In one case,
Drs. James Kasting, Tom
Ackerman and James Pollack
at NASA's Ames Research
Center are looking into the
possibility that a “wet”
greenhouse theory (see illus-
tration) completely dried Ve-
nus's oceans. Proximity to
the Sun, they theorize,
eaused 80 percent of the plan-
et’s oceans to evaporate,
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Carbon dioxide @wnd water
vapor thus formed Venus's
prineipal atmospheric con-
tent. Ultravialet light broke
atmospheric water vapor
into hydrogen and oxygen.
The hydrogen escaped, fur-
ther thinning Venus's fragile
protective eloud boundary
and leading to the complete
destruction of what little
oeean Venus had left

Could & massive green-
house effect—the kind that
forever altered Venus—be
duplicated here? Magellan
may {ind the unswer, Ameri-

The shuttle-deployed spacecraft Magellan arcs across surface of Ve-
nus, its synthetic aperture radar penetrating the planet’s cloud layer,

ca's latest Venus probe
builds on U, 5. Pioneer/Venus
and Soviet Venera missions.
The difference? A unique
synthetic aperture rudar will
permit wide-area topogra-
phic sensing of surface eleva-
tions to within 50 meters. A
high data rate of 268,800 hits
per second—eompared to
only 1206 hits per second for
eurlier spacecraft—will al-
low computers on Earth to
simulate the kind of neeurate
radar imagery that couold
only be obtained using a
much larger antenna. Magel-

-
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One nmyfurmyvamu is mdry.A"wet" greenhouse effect.

lan's antenna—only 3.7 me-
ters across—will, in fact,
simulate a radar antenna
hundreds of meters across,
During the 37.2-minute data-
acquisition phase of each or-
bit on Magellan's 243-day
mission, the synthetic aper-
ture radar will emit several
thousand pulses of radio en-
ergy a second. The pulses
will penetrate Venug's eloud
layer in a 25-kilometer-wide
swath, then bounce back to
the orbiting spaceeraft for
processging and transmission.
Magellan will map op to 90
percent of the planet's sur-
face and will acquire more
data than all previous plane-
tary expeditions combined.

The principal output will
be geologic data on wind and
water erosion, volcanism,
plate tectonics, surface fis-
sures, rifts and faulting, Un-
derstanding Venus's surface
characteristics is crucial to
finding out about the planet's
climatology—and perhaps
the fate of planet Earth,

Science and politics
Having thus embarked on a
discussion of global elimatie
change, it's appropriate to
explore solutions to what
may be the greatest danger
of our times.

Helen Ingram of the Udall
Center for Studies in Public
Paoliey at the University of
Arizona, presented a compel-
ling treatise at this year's
annual meeting of the
American Association for the
Advancement of Seience on
the policy implications of cli-
mate change. Her conelu-
sion: Real efforts won't be
made until elimate change
becomes part of the political
agenda, and that won't hap-
pen until some of the dire
consequences of the green-
house effect truly hit home,
Ingram reports: “Such grave
results can be envisioned as

{Plewss tierm to page 211

POPULAR MECHANICS » ILINE [989




Basides profeciing and besutifying your
airerall. ¥ sloak Liguid Glass finish reduces
surface frichion lor added fuel aconomy.

on l;l.ﬂﬂ'ﬂflﬂl boais, Liquid Glass Pre-Cleansr
prepares the surface for Liquid Glass by

chemically remaving sail waler
axidired paint, sfc. without damaging the

cantsay of Hegvanly Bomes Memancaal ing Mew Millseg, B

Cars

DESERVES A TOUCH OF 'GLASS.

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

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

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

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

Call now, toll free: 1-800-548-5307 for the
name of your nearest Liquid Glass Products
Distributor. In N.J., call (201) 387-6755.

LIQUID GLASS ENTERPRISES, INC.
P.C. BOX 1170, Teanack, NJ 07666 USA
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SCIENCE ( Continued from page 18)

the inundation of coastal areas, loss of
wetlands, deforestation, more frequent
extremes of floods and droughts, intru-
sion of saltwater into freshwater rivers,
bays and aquifers, loss of prime agricul-
tural lands, damage to recreational
amenities and increased skin cancers.”

Will we let it get that bad? Ingram ar-
gues that finding a place on the political
agenila requires feasible solutions, such
as a cut in chlorofluorocarbons, the en-
couragement of fuel and water conser-
vation, the development of drought-
resistant plants and reforestation. More
radical solutions may be in order if eli-
mate planning fails to become part of
our political decision making.

In the end, the real zolution will be
greenhouse-effect awareness, a wide-
spread consciousness that even small
emissions of atmospherie pollution can
threaten life on Earth.

Listening to Atlantis

As we go to press, Magellan is sched-
uled for launch sometime between April
28 and May 27 aboard Space Shuttle At-
{antis. You may be able to hear Atlan-
fis's astronauts communicate with
NASA ground controllers before, dur-
ing and after the launch by dialing 1-900-
H049-NASA, Sponsored by the National
Space Soclety (922 Pennsylvania Ave.,
3.E., Washington, D.C. 20003), this
Dial-A-Shuttle service carries a toll
charge of $2 for the first minute, 45
cents for each additional minute.

Thinking Robots

Two recent developments have helped
to speed the creation of intelligent
robots—machines that can adapt to
changing conditions and environments.
The innovations merge neural network
computer processing with traditional
robotic actuation.

INFANT is one example. It stands
for Interacting Networks Forming
Adaptive Neural Topographies, a neg-
ral robot created by Dr. Michael Kuper-
stein of Neurogen Laboratories.
Kuperstein relied on our knowledge of
the brain to design a machine that will
walk on uneven terrain, grasp unfamil-
iar objects and recognize visual, audi-
tory or tactile patterns.

The human brain processes informa-
tion by gradually strengthening neural
connections, or synapses, between neu-
rotransmitters and neuroreceptors.
Learning results when permanent
changes—ealled long-term potentia-
tion—take place in the brain, strength-
ening the synapses between neurons.
Neural networks mimic the processing
architecture of the human brain by rec-
ognizing and retaining subtly altered
patterns.

Building smaller, more powerful neu-
ral netwaorks may result from new infor-
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mation recently advanced by scientists
at the University of California, Irvine,
that will help computer designers un-
derstand how the brain processes infor-
mation.

D, Gary Lyneh, professor of paycho-
biology, recently discovered the inter-

action of two types of neural receptors |

that act as a kind of memory switch,
Space University

NASA recognizes the troublesome
prospect of losing many of its profes-
sionals to retirement. The agency has
instituted “expert” computer systems

to siphon off some of the knowledge ac- |

cumulated when an individual com-
pletes nearly a lifetime of space studies.
How ean we resupply the talent pool
at NASA's numerous research facili-
ties? One way to train future space pro-
fessionals may be through the recently
established International Space Uni-
versity, which graduated 104 members
of its 1988 class last summer at MIT.
1517 1889 will be conducted at Univer-
gity Louis Pasteur in Btrashourg,
France. Young people from 20 coun-
tries, including the People’s Republic of
China, the Soviet Union and the United
States, will convene to diseuss re-
sources and space manufacturing, satel-
lite applications, space business, life

sciences and other important space is- |

sues. Last vear's class designed an in-
ternational lunar base.

More information about 15U can be
obtained from headquarters, 636 Bea-
con St., Suite 201-202, Boston, MA
02215, (F17) 247-1987.

Teaching Microscope

Ideal for classrooms or museums, the
newly developed Wentz-Scope has an
enlarged eyepiece to give a lot of people
a chanece to view microscope slide prepa-
rations. After reviewing the device at
this year's AAAS meeting, [ give it high
marks for durability, easy 1-knob focus
and magnification (to 500X), It's a great
way to introduce young people to the
microworld. Contact Budd Wentz Pro-
ductions, 8619 Skyline Blvd., Oakland,
CA 611, (415)551-1214, ™

The Wentz-Scope microscope for group
viewing slide preparations and other objects.
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Taken To The Cleaners

¥ 1986 Plymouth
Voyager runs rough
lately, and every-

body 've talked to seems to
think the 6-cylinder engine’s
fuel injectors are dirty. ['ve
tried switehing to ultrapre-
mium fuel, and several in-
the-tank cleaners, but that
didn't help, The dealer says
the injectors have to be re-
placed, that two of them are
almost impossible to reach,
and he wants £1000!
OSCAR HEPFER
CHICAGO, [L

I'd be veally certain that the
tnpectors are the culprit—{ook
af the high-voltage side of the
ignition system, like plugs,
wires and the cap. The EGR
could be the culprit, too.

Replacement may not be

Around
ilter

Rin
The

You've just changed your oil filter,
and fightened it the raquisile ¥
furn. You start the enging to check |

necessary—there are several
methods of cleaning injectors
without removing them from
the car. For example, 3M
makes a disposable injector
cleaner, intended for the pro-
fessional mechanic, but you
could use it yourself. Other
systems now available use a
pressurized tank to force sal-
vent into the injectors, so
you'll have to find a mechanic
equipped to handle the job,
Your dealer knows how to do
this, and the cost should be 50
bucks or less. The solvents
used in these cleaners are
much too corrosive to just add
to the fuel, so they may be ef-
fective when the in-tank
cleaners aren't.

I blanched a little at that
1000 repair bill, so pur-
suedd the matter. Chrysler in- |

|CAR
CARE
TIP

for leaks, and sure enough there's a steady rain in of drips perco-
lating from around the base of the filter. Now you've got to mop
up the oil that's coating the filter before you can even think
about lurning it tighter. Which doesn’t help—you've evenput a
filter wrench onto the thing, it's really light,
and you're trying to figure out it you have
enough oil to make it to the nearest fast-
lube franchise.

Belore you do that, look at the
old filter, and check the dirty oil
that's in the drain pan. If the
O-ring is missing from the oid
filter, and it's not in the oil
drain pan, where can it be?

Very simple, il's
trapped in between
the new filter and
the engine, is prob-
ably all wrinkied up,
and you'll have to
unscrew the new
filtar, remove the
wrinkled O-ring,
and replace the filter
o seal things up.
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forms me that the injectors
have recently dropped from
2150 to 369 —each—which
should bring down the cost of
replacement, if necessary. La-
bor should be less than 2
hours, and Chrysler also re-
minded me that the warranty
extends to 5 yvears/50,000
miles on any emissions-con-
trol paré—and that includes
the injectors,

Oil's Swell

At 28,000 miles 1 switched
my Delta Mini-Motor Home
to a BW-30 synthetic, The
400-cu.-in. Chevy engine,
which had never used any ap-
preciable amount of oil,
started to consume oil to the
tune of 400 miles/quart. At
the end of a 4000-mile vaca-
tion trip, I switched back to
regular mineral oil—and the
engine still uses a quart ev-
ery 400 miles. This is very
annoying.
LARRY BARTH
HEBRON, NI

Some synthetic oils have dif-
ferent seal-swell characteris-
fics than mineral oils. All oils
make rubber seals and gas-
hets swell slightly, and that
usually isn't a problem—in
fact, it helps compensate for
Lo,

Synthetics are usually very
low viscasity, the reduced
friction accounting for their
fuel-saving reputation. The
thinner oil manages to find
more cracks to leak through,
beeause | know of plenty of en-
gines that started to leak
when changed over to gyn-
thetics, Usually these are en-
gines with lots of miles on
them before the changeouver,
and probably have a few mi-
nor leaks already.

So—why does your engine
sftll consume so much miner-
al oil, now that you've
changed back? Engineers at
Mobil assure me that Mobil 1,
their synthetic, hos similar

seal-swell characteristics fo
mineral oils. The synthetic
you used may not have, A
slightly greater amount of
seal swelling might even re-
duce some leaks—but the
shrinking after the change
back to mineral oil would re-
verse that.

If the missing oil is leaking
externally, you'll probably
have to replace the rubber-
and-cork valve cover gaskers
feagy), the intake manifold
gasket (not-so-easy), and the
front and rear main seals
fhard). If the oil is leaking in-
ternally and being burned,
try replacing the valve stem
seals (not-so-easy, but still
possible without removing
the heads).

Still using oil? You've got
valve guide/piston/ring/cyl-
inder wall troubles, and
you'll have to tear o down. An
engine with leaky valve stem
seals or guides will usually
smoke most noticeably at idle,
while leaking rings will gen-
erale more smoke wnder

heauy load.

Knock, Knock

I just bought a 1984 Chrysler
Daytona. 1f I burn regular
gas, which the owner's man-
ual says my car is supposed
to, the engine knocks badly
on geceleration. I found this
out at the first fillup after 1
purchased the car. I'm not in
a mood to pay 40 cents per
gallon extra for premium.
The dealer says “they all do

that,” and I'm stuck.
MORTON LAWRENCE
TOPEKA KS

I assume, of course, that the
dealer has cheched the tim-
ing, installed plugs of the
correct heat range, and other-
wise made sure the car s cor-
rectly in spec.

Chrysler TSB 14-03-84,
which you might bring to his
attention, delails the installa-
tion of Driveability Package
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Putting On The Pressure

Here, according to John Baiguy of Sanford, Maine,is  /

how to make (and use) a testing unit to delermineif a

radiator leak is the reason for coolant loss. Sure, you

can pressurize the system by bringing the motorupto | e
, but then you'll have to crawl all around

and under a hol motor,

You'llneed an air pump, a bicycle inner tube and a couple of hose clamps. Drain
the radiator and disconnect radiator hoses. If you collect the coolant in a clean
container, there's no reason nol to reuse it afterward. Cut the inner tube 1o a size
that allows you lo attach its ends to the radiator inlet and outlet nozzles. Use hose
clamps. Fill the radiator with water. Put on the filler cap, and connect the air pump
to the valve of the inner tube. Start pumping. If the radiator is leaking, pressure ex-
erted by the air pump will force water from the spot, pinpointing the damage. Sure,

CAR
CARE
TIP

specials before you
spend any money.
After you val found e
1 oo e et AR
{or and take it for re-
pair. Ifthe radiatoris
okay, try the same
frick on the engine
side, walching for
leaks in the heater
core, thermastat 4
housing, and water
pump and hoses:

& commercial leak detector works, but this mathudm grantiur&mhlng junkyard

~RIKE MMER TLIBE

{PIN 4293900). It includes a Vacuum
Reducer Valve(PIN4275688), which in-
stalls in the aircleaner. This should cure
the spark knock.

If this mod was already made before
you bought the car, and everything else is
correct, the dealer is partly right—some
of them do that, and you're going to have
to pay the premium price,

You might try retarding the stafic tim-
ing back three to five degrees, but the
lowered mileage might make up more
than the difference in the cost of the pre-

miium fuel,
Long, Hard, Oily Days

Aftera day of long, hard driving, the air
filter of my 79,000-mile 1979 Sunbird,
with 231-cu_-in. V6 engine, becomes
soaked with oil—especially after an
hour or two on the expressway. This
happened right after I had an oil-and-fil-
ter change. Since then I've replaced the
PCV valve, all the associated hoses, and
the PCV filter in the air cleaner. I am
wondering if a defective oll filter is the
cause, since some ail filters contain
valves to control oil flow.
TOBY RADLOFF
CLEVELAND, OH

Indeed, some oil filters do contain inter-
nal pressure relief valves, to bypass oil if
the filter becomes dirty enough fo reduce
otl flow. This is not your problem.

Oider engines tend to get more crank-
case blowhy as the rings and valve

guides wear, Normally, the PCV system
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returns this blowby to the air cleaner,
where it's sucked into the cylinders and
burned. But eventually there's more va-
por, in the form of combustion gases and
oil vapor, than the system can control,

My guess is that the las! oil change
was to a lighter-grade, multiviscosity oil.
The lighter fractions (5W and 10W) are
maore {ikely to boil off at high engine
temps, which is what is happening on
these longer, high-speed trips. The oil
vapor recondenses in the air cleaner as it
cools off.

Usually, the PCV filter soaks up the oil
vapor, but your engine is generating
maore than this small filter can handle,

What can you do? Try changing back
to 20W 40, or even to a straight 30 or 40
grade during the warm weather.

Still vilyE A cylinder leakdown test
should tell whether the excess blowby
comes from the valve guides or the rings.
Ifit is the guides, you may be able to fix it
witha s:mpie vadve job.

Ifit’s the rings, and you don't want to
do a major engine rebuild, you might get
by for a while by routing the PCV line
into a sealed 1- or 2-guart tank on the
firewall, and then venting that tank to
the air cleaner. This will let the oil vapor
cool off and condense in the tank—and
nof in your air cleaner,

Simply discard the il in the tank, and
carefully monitor the oil level in the
crankease. Otherwise, you'll have to live
with it, or re-ring the engine, which is the
best solution.

{ Please turm to page 25)
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GIVE YOUR (AR THE
PERFORMANCE OF A LIFETIME.

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

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

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

5o before you pour in a weaker
gas treatment, or pour gut a lot of
money fora lune-up, try pouring
in Regane Premium.

For the performance of
a lifetime—every
‘tirme you drive.

Another Quality Product of the
Pennzoil Prodocts Company.




CAR CLINIC ; Continued from puge 23)

Front-Drive Dilemma

When | owned rear-wheel-drive cars |
knew exactly how the front and rear
wheel bearings were lubricated and
when any periodic maintenance was re-
quired. Now that I own front-wheel-
drive cars | haven't a elue. ['ve read the
owner's manual from front to back,
Please shed some light on how these
bearings are lubricated and when and if
any periodic maintenance is required.
LOUISEB. VERGEZ, JR
GRETNA, LA

Without any exceptions that I know of,
all modern fuwd cars use sealed bearings
that can't, shouldn't and don't need fo be
repacked or adjusted. And by and large,
they're good for at least 100,000 miles
—ar 100 miles or so after you ricochet off
a curb hard enough.

Rear wheel bearings on fud cars are
generally very similar to front wheel
bearings on rwd cars, with inner and
outer roflers, replaceable seals, an ad-
Justment nut and cotter pin. Like their
counterparts on the front, they should be
serviced every 15,000 to 30,000 miles, or
whenever you remove the disc or drum
for servicing the brakes. The shop man-
ual gives specific intervals and proce-
dures. You'll feel right at home.

Ram-Tough Ride

[ recently purchased a customized
Dodge Ram Van. It eame with LT185/75
R15 tires. The instructions in the own-
er's manual and on the door pillar state
that the inflation pressures should be 40
psi for the front and 50 psi for the rear.
This makes the van ride as rough as the
devil. [ have noted that even large full-
size vans only have tires that require 35
psi. Can [ reduce the pressures to im-
prove the ride? JOHN DEFIELDS

COLOMA, M1

The LT designation in the tire size
stands for Light Truck, meaning they
were engineered for high load-carrying
ability and superlong wear. Soft ride
wis not a consideration.

I suspect that if you look at those van
tires that specify 35 psi, you'll find that
they carry a P designation, which is for
passenger cars. These will have better
ride because of the carcass construction
as well as the lowered pressures. P-des-
ignation tires are standard equipment
on many vans and pickups.

Don't rediuce the LT tire pressures be-
low the recommended values—you'll zee
accelerated wear, degraded handling
and possibly even sudden failure be-

DO YOU HAVE A CAR PROBLEM?
Sust ask Mike adont it. Send your guestion to
Car Clinic, Popwlur Mechawics, 225 West 55 5L,
New York, NV 10008, While lefters cannot be
anzweres indientnally, prodfem that are of generd
imiterest inll be disenssed (8 e o0l
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cause of the increased heat generated by
internal friction.

If yvou really need to improve the ride,
simply change to a P-construction fire of
appropriate size and load range.

Shaft Drive
My "78 Catalina has 136,00 miles on the
original engine, with no mechanical
work ever having been done, Compres-
sion testing by three different mechan-
ics has shown different pressures every
time. The individual cylinders are al-
ways within a few psi of each other, but
the average has varied as much a= 25
psi! | think these guys are setting me up
for ashafting, JOHN BROOKER
SPRINGFIELD, MA

Compression test figures will vary from
compression tester to tester, mechanic o
mechanic and day to day. Vs important
that the throttle be held wide open, not
Just propped slightly open with a screw-
driver. Even the barometric pressure
will affect readings, with low-pressure
days giving slightly lower numbers. The
state of the battery and starter motor are
a factor—the faster the motor spins, the
higher the reading.

But all-in-all, what counts mostly is
the difference befween individuwal eylin-
ders, and you seem to be fine there. If vou
were being set up, it would be easy to
make one or twe cylinders come up
short, P

SERVICE TIPS

B Some ‘86 Rangers and Broncos
may exhibit rough idie/high-speed
misfire because of a chafed No. 2
sparkplug wire, which could be
caused by incaorrect routing and'or a
missing antiabrasion sleeve, accord-
ing to Ford TSB 87-4-19.

B Ownersof 'B2-'86 Buick Sky-
hawks, '85-'86 Somersels and 'B6
Skylarks may experience a popping
noise when their cars are going over
large bumps. 's caused by the strut
shield rubbing on the spring. Buick
TSB 86-3-14 suggests using the soft-
er'B7 shield, P/N 22533136.

W Cadillac suggests that the bolt fas-
tening the air conditioner's evapora-
tor block fitting should not be
tightened to more than the specified
12 fi.-Ibs. More lorque could cause
the fitting to crack. TSB 87-77-1.

B 1985-87 Maximas with manual
transmissions that are hard to shift
may develop a pinhole and leakage
of hydraulic fluid from a brazed fitting
on the clulch master cylinder tube. A
new assembly, equipped with a rub-
ber insulator at the joint should be
installed 1o carrect the condition, ac-
cording to Nissan TSB 87-095.

the Mazda MX-6
with four-wheel
steering.

Mma<Da
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SPEED SENSORS:

monitor speed
and send dalta to
control uni.

STEERING ANGLE
TRANSFER SHAFT:
rotates the gears in
phase control system
to coordinale frart
and rear wheels,

CONTROL LINIT:
givies sipnals to the
stepper molor o
carnfral rear-to-front
steering angle rafio

Mazda innovation
produces the world’s first
speed-sensing fourwheel

steering system.

Imagine yourself on an undulating, serpentine
ribbon of road. Now imagine driving it ina car
engineered with the world's first speed-sensing
four-wheel steering system: the turbocharged
Mazda MX-6 4WS. An automobile so advanced
in its handling capabilities, you may think it's
in synch with your every thought.

Simply put, the connection between you, the
car, and the road is significantly heightened,

© 1989 Marda Motor of America, Inc

because this exclusive Mazda innovation enables
all four wheels to steer. Above 22 mph, the rear
wheels steer in the same direction as the front
wheels for exceptionally quick response in S-curves
or lane changes. And that unsettling body motion
you'd normally feel during these maneuvers is
reduced. In its place, a comfortable feeling of
confidence and control.

Below 22 mph, the rear wheels steer in the



___ REAR WHEELS: take their cues fram
front steering angle and speed to lurm up
fo 5 degrees in either direction,

: from the pcmf- i
sfewring pump (o control
B ; rear steering angie.
POWER CYLINDER: moles
the rear wheels with fydrauiic
pressure from contral valive,

opposite direction of the front wheels to provide
increased maneuverability for situations
such as U-turns and parallel parking. £
The turbocharged Mazda MX-6
4WS. It takes handling precision, con-
trol and performance to levels that can
only be described as “exhilarating.” And more

importantly, raises your personal driving enjoy- m
ment to a level even beyond. #
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OUTDOORS

BY JOE SKORUPA

Go Fishing, Young Man

UR NEW President,

George Walker Bush,

didn't actually say,
“Let's get into the fishing
mode, young men and wom-
en.” Not in so many well-cho-
sen words,

But deeds speak louder
than words, Atlantic salmon
| fishing in Maine. Surfeasting
in Palm Beach. Bonefishing
in the Keys. Bass Fishing in
Alabama. Our main man in
Washington is a fishing ma-
chine, [ wouldn't be sur-
prised to learn that plans are
in the works for a new addi-
tion to the President's
official transportation fleet
—Center Consale One,

Because of the President’s
love of the fishing mode, and
the media attention drawn to
it, the coming decade will be
known as the era of the an-
gler or the fishing "90s. At
least that's the way [ prefer
to interpret the tea leaves.
So within davs of the Bush in-
auguration, | was in Palm
Beach placing a Transderm
Scop pateh (an antiseasick-
ness adhesive dize that grad-
ually releases scopolamine

into the blood stream) behind
my ear anid preparing to head
offshore for the peak of sail-
fish season.

The rnnrnlng after

AtGam, I received a wakeup
call and erawled out of bed
with all the energy of a man
encased in lead, My mouth
was filled with sand and my
| head as stuffy as a wall-

e i -
- -

=
e g
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Up close and personal with the dolphin better known as mahimahl.

mounted trophy. No, [ didn't
misbehave the night before,
I was experiencing the nor-
mal side effects of the Trans-
derm Scop patch,

If you've never used this
popular drug (scopolamine is
a powerful belladonna alka-
loid), you're in for a treat. In
addition to grogginess and
dry mouth, other entertain-
ing side effects are blurred
vision, disorientation, dizzi-
ness, itchy eves and, after
three days, the effective du-

ration of one patch, possible
1 hallueinations and memory

disturbances,

Some people might think
it's easier to just say no. But
many old salts, who should

i have earned their sea legs
| vearsago, aredevoted users.

“Anybody can get zea-

- sick,” says Mark Travis, our

captain and game-fish guide.
“I"d never gotten =ick until
one time | was about 100
miles out in the Gulf of Mexi-
co for a 3-day fishing trip.
The very first day 1 got sick
as adog and it stayed with me
throughout the trip. I was so
miserable that if there was a
gun on board, I'd have put a
bullet in my head. Ever since
then, I've worn the pateh,”

Grady-White's innovative Marlin 28 hangs out with the big boys and gets a double sailfish hook up.

Jupiter and beyond

We headed out of Lake
Waorth Inlet into the face of a
norther blowing 8- to 5-ft.
waves, with an occasional 6-
footer thrown in for good |
measure, Our destination
was about 20 miles north, op-
pozite the Jupiter Inlet. We
ran hard into the chop for the
first 40 minutes and experi-
enced ideal conditions to test
the rough-water ride of one
of the most innovative new
boats on the market, Grady-
White's big fishing machine,
the Marlin 28,

Unlike a vast majority of
25- to 35-ft. offshore boats,
the Marlin 28 is designed for
a specific power package
—twin V6 outboards. No
compromises were made to
accommodate inboard or
sterndrive propulsion sys-
tems, which means this isn't
just a generic walkaround
fishing hull scaled up from a
smaller version and fitted
with outboard brackets.

No, the Marlin 28 is unique
because its power system
was known (estimated at 800
to 840 pounds} and as each
component of the boat was
added, such as cabin, fuel

{ Plese i bo peige 200
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WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

You've seen the price of new cars...they
go up every yearl Cars get flimsier ...
prices get higher...it never seems to end.
There are lots of reasons to keep that nice
car of yours on the road as long as pos-
sible.

Mow it's easy to make Yyour engine rnn
batter, last longer. Just add TUFOIL to
the crankcase, You don't have to shake
the container or add an engine flush. Just
pour it in and drive away.

said his car takes off ke a scared rabbit!®

TUFOIL works wonders for all known an-
gine oils. It's actually sipperier than
Tellon®. (according to a famous US

laboratory.)

You'll get astonishingly fast starts on
cald mornings with both diesels and gas
engines. The Canadian government
tested TUFOIL at it's cold regions lab.
They showed faster cranking and sig-
nificant fuel savings with TUFOIL

| keep getting telephone calls from
ownars of very expensive German
diesels wanting to buy stock in our com-
pary. They say thelr diesals are ac-
celeraling like nothing they've ever seen
balore. One said he doesn't have to down
shift any more on an annoying hill in his
area.

Your car can have maore power ke
that too

What about additives thal claim to be
one lime treatments that will last the life of
an engine? Well, I've been following the
scientific literature on lubrication for a very
long time. As far as | know, there isn't a
shred ol scientific evidence for such a
claim. So don't believe it!

USE Ilf oil’

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

TAY ONE 8 OZ BOTTLE OF TUFOIL
FOR 30 DAYS OR 1000 MILES

It you don't notice quieter-smoother
operation quicker starting.snappy ac-
celeration.Just send us proof of purchase
with & note describing the year and make
of your car We'll refund your money im-
madiatehy-

Send for TUFOIL today and prove to
yoursell the amazing increase in your
car's perfomance, Fil in the coupon
today or call TOLL-FREE ary time, 24
hours & day.

{in HJ b EP&;Q.:E!? z-nqggéé 110.) g

FREE . ., Products based on TUFOIL technology. Gheck

| ane with each order of 2 bottles or a quart. Check 2 for sach m
| galion order. Values rangs from $3.96 10 $9.95. I rush my TUFOIL order:

| O TUFOIL Gun-Coat — Supér rust inhibited, amoath action l J-ONE 8oz boite.. . Hom one tur for

i - $14.23 [pius §3.50 shipping and
O TUFOIL Compu-Lube — Low viscosity for computer :
I prothe o, handling). See money back

O TUFOIL Lightning Grease — Easily sheared grease for I guarariee.
I Instruments O TWO 8 oz bottles . . . treat two cars
O TUFOIL Lubit-8 — General purpose, household use | far $25.00 {plus $4.00 shipping
| lubricant and handling) SAVE $6.00

| EREE brochures . . .
0O 30 Questions/Answers about TUFOIL

O OME Cusart boitle . | . treal 4 cars

I O "Fu'n with Superconductors”—we're leading that field | for $34.95 (plus $4.00 shipping
toal 4 b | and handling)
See MASA Tech Brisds bor technical -
| 1588, 1987 ana 1583, e ' | O ONE GALLON . .. treat 16 cars for
$125.00 (plus $8.00 shipping and
I TR o T D meyta o handling.)
I TUFDLS o rag T M of Pl iitees 3 e n
| U5 e 30 We ship within days!
L S *gver e ningle botlle prce BIG SAVINGS

Stay lu tune with your car!

Engines last longer with TUFOIL.. Our
1976- 476 T-Bird is now at 120, 000 miles
and purring.

A bunch of customers' cars have now
passad 250 000 mies.

Several months ago, a nice man I'd
never seen belore walked into my offica,
big smile on his face, sat down and said,
‘Would you believe 340,000 miles on a
Tufoil engine™ He went on o rave about
how well his engine has bean running all
these years. | couldnt get a word In
edgewise.

It made me very proud.

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
TUFOIL - Wowl!

A customer from Vermont added 10%
TUFOIL to his sticky mechanical trans-
mission, called in and said he couldn't
believe IL...'Shifting i ke slicing butter
now!', he said,

SAAEB owners are writing letters praising
TUFOIL in their "NINES* magazine. They
report spectacular improvemnents in their
engines and transmissions!

Dont forget! TUFOIL is the result of
over 16 years of research and develop-
ment. The U.S. government has
awarded us 6 palents so far. .so0 have
Germany, England, France and Canada.

Np other bricant even comes cigse,
One customer put it nicely when he said,
*You can hear it...you can fesl itl*

PS5-Our loyal customers wrote this ad
lor us. Its full of their comments |

Thanks |

— i ——— e o e S SRS WS e St e e e S —

E Fluoramics, Inc. rus
103 Pleasant Avenue
Upper Saddie Rivar, N.J, 07458

My check or money order for &8 ____ is enclosed
Charge my credil cand:

O AmEspress [0 MasterCand
Card Mo

O Visa

Exp. Daie

Siale Ip

(M., resiclents ploase add &% sales tox). Canadiana:

Call for tha nama of our Canadian disiributor.

N ..-._ s — — _l-_._.____.—.—.— — A — S — — — — — — — —
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HONDA'S COMMITMENT TO HIGH

IS NOT CONFINED TO THE
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OUTDOORS (Continued from page 28)

tanks, galley, helm, bait wells and so
forth, closely approximated weight dis-
tributions could be set. The result of this
innovative approach, plus the boat's
yacht-like, 32-ft. T-in. overall length
{which includes integrated outboard
bracket and bow pulpit) and 10-ft. 7-in.
beam, takes the walkaround offshore
fisherman coneept to a new level.

The g:ng’: all here

Finding our fishing spot wasn't hard.
About 50 charter boats were already
there. Another 50 showed up before the
day was through. It was a friendly gath-
ering about 3 miles offshore with much
trolling, kite flying (for airborne bait
presentation) and backing down {(on
hooked fish) taking place in a relatively
small but productive area of water,

[t’s always tough to describe how a
boat rides through rollers, especially if
it's well-designed. 1t's much easier
when the hull dogs it up on plane or
bangs hard on reentry or throws water
in your face.

The Marlin 28, of course, did none of
these things. Our test boat came
equipped with twin 225-hp, V6 Yamaha
Excels (approximately 800 pounds).
These torquey, high-tech engines
popped the boat on plane within a few

30

seconds. Top speed with the Yamaha
engines is in excess of 45 mph, but we
never pounded out anything beyond 40
mph, and even this only briefly.

Although wind and water conditions
dictated how fast we could comfortably
run, the Marlin 28 kept pace with all the
Rybos and Merritts and custom sport-
fishermen that joined us on our morning
run out of Sailfish Marina.

The Marlin 28 rides light enough to
leapat the touch of the throttles, but has
heft enough (TO00 pounds of dry weight)
to slice through rollers without riding
up and then banging down with a jolt.
Spray was a problem only for boats run-
ning alongzide us and a little aft. Like all
Grady-Whites, the Marlin 28 iz a champ
at deflection,

Taking the bait
We were running live goggle eyes (bait-
fish worth their weight in gold during
sailfish season) and had two hits before
luneh. The first one just toyed with the
bait—batting it with its bill and then
holding it loosely in its mouth. This isn't
the ideal situation to set a hook, but |
tried anyway—three hard, rod-bending
tugs. Noluck. Bait and fish were gone.
The second hit was more lively. It
took the bait hard, so 1 quickly set the
hook. In an instant, the sail leaped into

the air like an acrobat, spinning and
twisting in spectacular gyrations. At
about 100 ft. out, it looked like a solid 4-
footer, approximately 40 to 45 pounds.

The first run was away from the boat.
Then it ran to port. Both maneuvers
foreed the reel to sing at top speed. The
sail's final run was directly at the boat. |
reeled in line like mad, but was only
fighting the drag. Sensing the line go
slack, the fish shot out of the water, spit
out the hook and waved its tail in our
faces. It was gone, as pasy as that.

Unfortunately, a storm front was
brewing on shore and closed in after
lunch. Lightning forced us to make an
early getaway. Given sufficient reason
to open up the throttles, we ran on top of
the waves without getting beaten up
and smoked the big charter boats back
to the marina.

The outboard advantage
With downtime on my hands, 1 took the
opportunity to erawl through the boat
and ponder the question: Why out-
boards? For years offshore owners
opted for inboard power because of fuel
economy and long engine life. Accessi-
bility for service and boat speed (slowed
by weight of the heavy blocks) were sac-
rificed, but were considered a small
price to pay.
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Outbeards, however, have come a
long way in the past few years, notably
trendsetting Yamaha engines, and
Grady-White decided it was time to eap-
italize on their inherent advantages.
Especially, with a boat designed to ap-
peal to fishermen trading up from small-
er rigs. (The Marlin 28 measures just 28
ft. from bow to aft bulkhead and it
comes with an unyacht-like price, about
63,000 without engines.

The Marlin 28's integrated outboard
bracket, which moves the engines well
out of the fisherman's way, is & function-
al and stylish design element. (The cap-
tain of a eustom Rybo, the Cadillac of
South Florida, radioed us at sea to say,
“Hey, is that the new Grady-White?
Just wanted to say yvou're looking real
good out here.") It also permits the en-
gines to tilt completely out of the water
for corrosion protection and incorpo-
rates a swim platform for accessibility.

The aft bulkhead has an integrated,
40-gallon livewell with a raw-water
pump that kept our poggle eves alive
and kicking for three days, It also has a
transom door for pulling in the big ones.

Like all Grady-Whites, the Marlin
285 605, -1, cockpit is a masterpiece of
design. Leaning fishermen are support-
ed at midthigh by 28-in.-high gunwales
and anchored by teak toe rails. There
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Honda automobiles and motorcycles
have won a reputation for engineering
excellence that extends from the high-
way and the racecourse to your own
backyard.

The Honda riding mower, for
instance. Its efficient Overhead Valve
engine is mid-mounted to permit stabil-
ity and maneuverability far superior to
typical rear-engine mowers.

The Honda HT 3813 lawn tractor
meets the challenges of extensive yard
care with liquid-cooled, twin-cylinder
ical Autoclutch Transmission (MAT™),
allows clutch-free gearshifti ﬁ

To make a leisurely drive of mowing

lawn, visit your Honda Riding

or Lawn Tractor Dealer. Ask
about convenient financing and Hondas
2-year limited warranty. For the nearest

Far

are many superb features, such as 70-
gallon fish box, bait-rigging station,
built-in tackle boxes and more. Equally
wall desgigned are the helm and cabin,
which is a true overnighter with 6 ft. 6
in. headroom and two large double
berths (one under the helm),

But several superlatives should be
saved for the Marlin 28's fundamental
construction, Every joint is beautifully
finished, all hardware is through bolted,
piano hinges are used for each vertical
hateh and about $1000 of foam is inject-
ed between the hull and inner liner,
which adds strength as well as flotation.
Construction values like these enable
Grady-Whites to maintain their high re-
sale value for years,

Catch and release

The morning of the second day dawned
with the norther blowing a few knots
stronger. We headed out into 5- to 7-
footers, with the oecasional eight
thrown in for good measure. Not a prob-
lem for the Marlin 28,

Due to the windy conditions fewer
boats converged on our productive spot,
so we had more room to maneuver. But
we could only run three lines, instead of
four, because they quickly entangled in
the blustery wind.

Not long after we arrived, I had a sail

dealer, check the
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on line and set the hook. It flew into the
air and performed a stunning full gainer
with a three-quarter twist (1 gave it a
10). The fish then headed for the bottom
and made its final run straight at the
boat. It spit out the hook with a flourish
and, much like yesterday’s similar-sized
figh, it was gone.

Before [ could get depressed, a differ-
ent reel began to sing. A 10-pound dol-
phin fish (mahimahi), was attracted to
our bait by all the commotion. It hit the
goggle eye hard and I set the hook deep.
This time, despite & number of hard
rung, including two at the boat, the fizh
was mine. I brought the fish up to the
boat's side, considered its dollar value
hack at the dock for s moment, and then
released it to swim off to freedom.

This marked the end of my President
Bush-inspired fishing adventure, be-
cause, like the day before, the storm
clouds rolled in and it began raining cats
and dogs. We hung around for & while
and then decided to call it an early day.

But I learned two important things on
this trip. The first is that President
Bush's fishing mode has something go-
ing for it and I intend to get more into it
in the future. And second, if the Presi-
dent is looking for a good candidate to
become Offshore Fisherman One, the
Marlin 28 is an ideal choice. ™
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ETROIT

BY JIM DUNNE

The Slick New Look Of Saturn

TYLING of GM's
1991 Saturn sedan is
different from the

usual GM model, as reflected
in the spy photograph at
right. But even as unusual as
this prototype looks, further
nuances are in store.

When Saturn hits the
| showrooms in the fall of 19940,
shoppers will see more glass,
and a number of other depar-
tures from GM's styling tra-
ditions. The windshield
almost wraps around to the
door opening in the produc-
tion car, a design touch that's
hidden in this prototype by a
false fitting on the wind-
shield post.

A similar disguise is used
at the rear where most of
the backlite is covered by an
angular cap.

Saturn will mix and match
steel and plastic body panels
to an extent that has never
been done before. Body
pieces that liein a mostly hor-
izontal position will be made
of steel—items like the hood
and roof. Vertical panels,
like the doors and fenders,
will be plastic.

Power for the new car will
come from two variations of a
new 1.9-liter aluminum en-
gine with steel cylinder lin-
ers. The basic version will be
astandard overhead-cam
valvetrain, while the high-
performance edition will use
twin cams and 16 valves.

Cool New
Marquis

A prototype 1991 Mercury
Grand Marguis is part of a
fleet of cars undergoing en-

born. Note in the photo that
the front third of the car has
the styling of a 1991 car,
while the rear two-thirds is

sheetmetal,

The use of the hybrid 1989
lets Mercury test the cooling |
efficieney of the new front |
end, well before the time

gine cooling tests at Ford's
proving grounds in Dear- B8

straight 1989 produckion 8
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| Devefopemeritmuln reveide Mercury’s pisei for 1997 Gririd Marqult

when complete prototype
bodies become available.

In this prototype, Mercury
is testing Ford's new 4.6-
liter V8 engine, the power-
pL:mt that will show up in the

Though regularly exposed In spy photos, Saturn may still have styling surprises for its 1990 debut.

turn. Next year the last of
GM's undersize E-body cars
will get more bulk, and offer
more prestigious size Lo the
luxury coupe buyer.

The 1990 Toronado wlll be

GM pla‘uturutnreanmpruﬂgemm amgwlunkln 0.

{1990 Lineoln Town Car this

fall. As for the 1991 styling of
the Marquig, the chrome
bumpers are gone, replaced
by plastie types, and head-
lights are formed shapes
with composite lenses, Note
the low hood line and soft,

| Taurus-like edges in the

body panel styling.

Toronado
Bulks Up

Two years ago it was Eldor-
ado. This year it's Riviera.
Soon it will be Toronado's

longer from bumper to
bumper, and add some sheet-
metal to the rear quarter
panel. The result will be a car
that appears, from the rear,
more like the Toronados of
old, instead of the tail-be-
tween-the-legs shape that
was introduced in 1985,

The quarter panel on the
1990 will streteh at least Gin.
more to the rear, and the tail-
lights will be split in two sec-
tions instead of forming one
ribbon across the back.

{Plense turn to poge 35)
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INSIDE DETROIT ( ontinued from pege 421

The car has huskier appearance at the
front, as well, though the hidden head-
lights and grooved bumper will be car-
ried over from the current edition.

Dodge Trucks
—ANd Jeeps

Dodge plans to bolster its truck division
by offering more variations in the pick-
up and utility vehicle class over the next
two years.

In addition to the newly introduced
and exclusive Dakota pickup convert-
ible, Dodge will add a club cab to its Da-
kota lineup this fall.

Then, in 1991, Dodge will offer its
own version of the new Jeep ZJ, an up-
date on the Jeep Cherokee, (Jeep will
also offer a &1, and continue to build the
Cherokee alongside the new utility
truck for a couple more years. )

The light truck market has grown
faster than the sedan market in the past
five years, and Dodge wants to be at the
forefront of new vehieles coming in the
next few vears. With Ford and GM
bringing out 4-door versions of their
compact sport/utility vehicles in 1991,
Dodge will remain competitive,

Later, when higher performance ver-

Results that come from a condi-
tioning Furniture Refinisher
that nourishes as it refinishes.

The ordinary person: Ellen
Whitehead, software designer.
The extraordinary resule:Well,

just look at this dresser.
“Formby's" Condition-
ing Furniture Refin-
isher helped me dress
up my dresser.”

Ellen told us, “T've
always treasured my antique
dresger. And Formby s Condition-
ing Furniture Refinisher helped
me bring back its beaury”

It’s the only refinishing product
that gently dissolves away the old
varnish, lacquer or shellac, then

conditions to help
prevent drying
and cracking for
lasting beauty. All
. without stripping
S orsanding.
REFINISHER Fortunately, you
= too can get great
results wich all
Formby's products.

- Noone has a more
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up your wood. L W

sions are built for Chrysler’s prestige
sedans and sports cars, you can look for
overhead cams and 4-valve cylinder
heads.

Form-Fitting Mufflers

That's what you may be ordering as a re-
placement on your 1990-model automo-
bile. Muffler manufacturers like AP
Parts of Toledo have come up with
pressed steel mufflers of angular forms
that fit the shape of the underside of the
car more closely. They even fit into
small nooks and crannies where oval
mufflers would never fit,

One design is shaped like a slice of pie
—triangular and about 4 in. thick.

Insiders claim that at least six 1990
madels, ineluding the Lineoln Town Car
and Jeep Cherckee, will have the new-
type muffler. In those cases, the shape
is rectangular,

The new muffler has a lot of advan-
tages for AP that the customer never
sees, It takes half as many parts to
assemble—no baffles or end caps to put
together—and requires one-sixth the
number of assembly operations.

Driveline Decisions

Forget about advanced techniques like
turbocharging, supercharging or multi-
valve or variable valve. The big decision
in engine development in the coming
years will be front-wheel drive versus
rear drive—or more precisely, north/
south versus east/west engine layouts.

Chrysler is planning to straddle the
fence by building a chassis that will fit
both front- and rear-drive cars. That
means a fore-aft engine layout in place
of the transverse alignment Chrysler
now favors.

Ford ig firmly committed to rear
drive for its bigger cars and models like
Mustang and Thunderbird.

GM will keep rear drive for big Cadil-
lacs, Caprices and a 1992 Buick Road-
master,

Meanwhile, Corvette, Camaro and
Firebird will stick with putting power
on the road through the rear axle,

What does it all have to do with en-
gine development? Rear drive gives
maore space for installing engines than 4
eylinders, and allows additional room
for optional transmissions. If you
haven't followed the prestige car trends
in recent months, you've missed the en-
dorsement the Japanese have given to
rear-drive models. The new Infiniti and
Lexus cars are driven through the rear
wheels, following the tradition of all the
important European luxury/sports
maodels.

From all the evidence, it appears that
rear-wheel drive is the trend of the fu-
ture for the better (more expensive)
cars, thanks to its “enhancement of
the driving experience.” m
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EOPLE WRITE TO PENNZOIL

Straight answers from the automotive experts.

Two-Cycle Homework
Q. lam a student doing a consumer
report for my chemistry class. |
would like to know the chemical
difference between water-cooled,
and air-cooled two-cycle engine
lubricants,

C.G., Providence, NC

A, Qils designed for water-cooled
two-cycle engines, such as Pennzoil®
Premium Outboard 2-Cyele Oil,
contain additives called ashless dis-
persants. These additives are free

of metallic ash compounds, High-
quality outboard oils are labelled
NMMA TC-W ™,

On the other hand, Pennzoil™
2-Cycle Oil for Air-Cooled Engines,
is properly formulated for air-cooled
application, and contains calcium
detergents. This type of oil is referred
to as "low ash oil” in many owner’s
manuals.

Due to the different operating
temperatures and conditions of
water-cooled and air-cooled bwo-
cycle engines, different additives are
required for maximum engine
protection.

Now, Voyager

Q. | have an 88 Plymouth Voyager
with a V-6 engine, which now has
B300 miles on it. Recently, when
changing my oil, [ found a thick,
white deposit on the filler cap, and
inside the valve cover. The oil looked
normal. Can you explain what
happened?

E.W., Burlington, [A

By Don Johnson

Vice President, Product Engineering
Permzonl Products Company

A. The white deposit is an emulsion,
caused by moisture accumulation in
the cooler areas of your engine. This
can be caused by excessive short trip
driving, a thermostat which is stuck
open, or a plugged PCV valve. If
none of these appear to be the cause,
arrange for a qualified mechanic to
check for a coolant leak.

Detergents In Pennzoil
Q. I'm writing to ask about your
10W-30 and 10W-40 motor oils.
Do these oils contain detergents?
There's no mention of detergents on
the bottles.
M. H., Williamston, 5C

A, Yes, They both contain detergent
additives, All Pennzoil Motor Oils
exceed the highest performance lev-
els, as established by the American
Petroleum Institute (API).

PENNZOIL

World Class Protection®

——

Racing Oil For A Regular Car
Q. Do you think for normal driving,
a racing oil would be beneficial, and
worth the added expense?
E.D,, Perryville, MO

A. No. I don't believe that it would
be beneficial for you to switch toa
racing oil for your vehicle. Racing oils
are designed for the lubrication of
high-performance competition en-
gines. Many contain special additives
that make the oil compatible with a
variety of competition fuels such as
methanol and nitromethane.

EDITOR'S COMMENT

Selecting the proper two-cycle oilisa
critical factor in maximizing engine
life. Using an oil designed for air-
cooled engines in an outboard
(water-cooled) engine, can result in
spark plug fouling, port plugging
and piston seizure. Using an out-
board oil in an air-cooled engine can
cause piston ring sticking in heavy
duty service. No single oil can do it
all. 50 be sure to follow the engine
manufacturer’s recommendation,
and use the proper oil in each
application.

WE'RE OPEN TO QUESTIONS

about motor oils, lubricants and engines.
However, you can tell us a few things,

too, Maybe you've discovered something
about motor oils or lubricants. Or you
have a special reason for being a Pennzoil
fan. We would like to hear from you.
Write to: Don Johmson, Pennzoil Products
Company, P.Q. Box 2967, Houston, TX
77252-2967.

N
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BY BILL HARTFORD

Wagon Lode

F YOU love to drive,
love to practice your
art on the long and

winding road, but have to
make do with one, prac- -
tical ear, you've got a
growing number of
choices in an over-
looked category.

It's the wagon,

Quite accurately, ™
“sports” has replaced
“station"” as the word for
defining these vehicles, They
are derived from some :thhe
world's best Eurnpenn
sports sedans, and compro-
mise little in the way of per-
formance and handling, So,
don't be too quick to fall for
those fashionable utes, 4x4s
and vans. They'll haul, but
you'll never again experience
the feeling of really haulin’,

Peugeot 405

The newest wigon—Sports-
wagon, as Peugeot calls
it—is the 405. The difference
between two versions—the
DL and Sis in degree of luxu-
ry and number of power op-
tions. Both fwd models
mount the 1.9-liter 110-hp,
fuel-injected, overhead-cam
Four, and offer 5-speed or
4-speed automatic,
Standard equipment for
the DL is impressive, even
though it's the baze model:
air conditioning, Clarion
sound system and power an-
tenna, central door locking,
roof rails, 4-wheel disc
brakes and Michelin all-sea-
son steel-belted radials. On
sale this summer, the front-

e —

wheel-drive 405 wagons |
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ghould be priced between
B15,000 and $20,000.

For the higher sticker on
the 5 model, the seats are up-
graded to leather and are
wired for heat, the wheels go
to light alloy, windows get
power operation, dual re-
mote mirrors get power ani
heat, and for long trips eruise
control takes over for your
right fout—or the left, if
vou've ever sought relief in

| that contorted, unsafe way.

Peugeot's esteemed rear-
wheel-drive 505 workhorse
may be a cavernous wagon
with a more conservative
profile, but with its 160-hp

intercooled turbo Four, it |

rockets a huge payload down
the road. And, with indepen-
dent suspension all around, it
keeps its four feet squarely
on the ground.

Audi And BMW

Two of the hottest sports se-
dans introduced during the
past year are Audi's B0/90
models and BMW's new 5-
Series. Audiis testing a wag-

on version of the S0v90 4-door
gedans, and BMW is consid-
ering a 5-SBeries wagon that
would join its 3-Series wagon
that's already sold in Eu-
rope. The year-old 3-Series
wugon, a popular choice in 1-
car European fumilies, isn't
considered as having a mar-
keting niche here, but & b-Se-
ries sport wagon may. Ifit's
535i-based with a 208-hp 3.5
liter Six, it"ll do 0 to 60 mph in
8 seconds, have a top
speed of 140 mph,

el

Peugeot 405 Sportswagon,
in DL and 5 trim, goes
an sale this month.

Tried-And-True

An automaker doesn't come
to have the classic wagon
overnight. In the case of
Volvo, the Swedish company
founded in 1927, the develop-
ment began in 1960 with its
first wagon, the P 210 A. The
world really took notice with
the '68 145 S. The easily rec-
ognized descendants of the
140 Series are the current
240 DL and GL {smrting at

BAMY 5-5eries would be the most exciting wagon of all.

and be King of the Wagons,

An Audi wagon of 8090
designation would be no
slouch, either, With 2.3-liter
Five and front-wheel drive,
or Quattro all-wheel drive, it
would offer superb drive-
train with exceptionally
smooth asrodynamies—deli-
vering a C, close to the
sedan's 0,31,

For the here and now,
though, Audi has its wagons
in the 100/200 Series—a fwd
100, or sure-footed and fast
200 Turbo Quattro, both with
the famous Five,

$18,000). But now outnum-
bering the familiar oldtimers
are the 740 and 760 5-doors,
the new shape of Volvo wag-
ons, For '89, the $21 000 val-
ue-leader is the 740 GL, with
114-hp, 2. 3-liter, ohe Four.,
The hottest is the $33,000
turbocharged 760 GLE. The
intercooled turbo nets 175 hp
and towing capacity is 3300
pounds.

And let's not forget the ex-
quizite, elegant Mercedes-
Benz 300 TE. However, the
price of entry, 50,000 U.S,
dollars, is a wagonload., PM
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Save Gas, Save Engine with ‘POLY"

GUARANTEED LOWEST PRICE (scc detalls below)

The following introduces one of the
most fully tested and proven gas sav-
ing, friction-reducing engine treat-
ments ever to reach the market!

The Secret is "Poly"

"Poly” is short for polytetrafluorcethy-
lene (TFE), the slipperiest substance
known to man. (1881 Guiness Book of
World Records). Petrolon Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction, Increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oil and engine
to last longer...plus it reduces metal wear,
defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

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

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

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

TUV, a German testing laboratory with
credentials every bit as prestigious as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas and horse-
power. Their tests showed that these
gains were due to a reduction in friction,
" The Federal Aviation Administra-
tlom has fully accepted a similar product
for alrcrafi—Slick 50 Aircraft Piston
Engine Treatment (FAR. #33.49). This
FAA endurance test simulated 1400
hours of engine use,

The power technology laboratory at a
leading southwesterm university
stated, "Slick 50 does increase horse-
power and decrease [uel consumption in
tests done at the university.”

The Shuttie Columbia uses the
chemical “poly” in its gears and bearings
because it s the only chemical lubricant
which can withstand the heat and cor-
rosive elements of

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

apparent damage,

it's Easy to Treat Your Engine

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

Only One Treatment Necessary

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

B-cylinder gasoline and diesel engines,

Works with Most Dils

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

4 Ways Slick 50
Saves You Money

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

50 can:

1. Increase mileage

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

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

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the engine 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
oll carries an American Petroleum Insti-
tute service dassification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself

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

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised in a current magazine at
a lower price, we will beat that price by
B2.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 6 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B2, Dept. PME89,
San Marcos, California 92069.

Yes, | wanl to improve my car's perormance
and save my angine—rush me risk free

[0 One Slick 50 at $39.95 + $4.00 shipping and
handling. Caiii Aesidents sdd 79 Saies Tax.

[ Give me free shipping and handling for my
ordar of 2 or more at $38.85 sach.

OCheck DOCOD. 0O Visa/MasterCard
Card #

Exp. Date

Mame

Address
(Give stree! address if possible for LIPS deiivery)

City State Zip

Progressive Energy Corporation
255 South Bant Avenus, #82, Dept. PMGED
San Marcos, California 82069

CALL NOW, TOLL FREE 1-B00-525-8824
IN CALIFORMIA, TOLL FREE 1-800-233-8558.

1886 Progmesve Enegy Comp
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BY BOBVILA
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Exterior Period Painting

XTERIOR painting
is one of the most
noticeable parts of

any restoration. Because it
has a major impact on your
home as a whole, whether
you're striving for historical
aceuracy or not, it's a subject
that deserves a close look.
Today, many well-known
paint companies have made
the search for historical eol-
ors relatively easy for the
old-house owner. There are
some pretty impressive col-
lections of color available
that will please even the
most demanding restorer.

Taking it back

There are basically two ways
to deal with an exterior res-
toration paint job. For those

old house back to its original
{or elose to original) state,
seientific analysis of paint
chips to determine the origi-
nal colors used is a possibili-

from various parts of the
house for analysis by an ar-
chitectural coatings special-
ist. He or she can then advise
you on selecting paints avail-
able today that replicate
those originally used.

As part of the process, doe-
umentary research is also
done on the property. Any
papers, photos, newspaper
articles, letters or other ma-
terials that can help discern
what the facade originally
was colored are a great help
in this detective work.

Since most period homes
were painted more than one
color, paint samples must be
taken from several different
parts of the structure, De-
pending on the period of the
house, this may include the
wood siding, window trim,

Contributing Editor Bob
Vila is host of public televi-
sion’s “This Old House.”
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who are striving to take their |

ty. Usually, this entails |
having chips of paint taken [
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faseia, cornices, shutters and
so forth.

Although paint analysis is
often used when restoring
museum-quality houses and
other buildings, it's an ex-
pensive proposition for the
average old-house owner.
But if you won't settle for less
than an original restoration
(and have the budget for it)
it's the way to go.

Probably, the more com-
mon way to approach the
past paint puzzle of one’s
home is to look for historical
or cultural precedents,. By
this, | mean deciding to take
the structure back to paint
colors that, although they
may not have been used on
your particular building, are
historically appropriate and
accurate for the huilding's
style.

Victorian exterior paint schemes can
trimaork. windows and doors from the rest of the bullding.

Of course, you have to be
familiar with the architectur-
al style of your old house be-
fore you can go any further
on your own. If you don't al-
ready know what vou've got,
an afternoon of research at
the local library should be
enough for you to make an
educated guess. Unfortu-
nately, many houses aren't
clearly one style or another,
but have a combination of de-
tails of several types. But by
studying its architectural
characteristics, like the trim,
roof, windows and porches,
vou should get a pretty good
idea which style your house
best resembles.

Choosing colors

Once you know what style
your house is, it's time to see
what colors are appropriate

PHOTD FRORM. CALAGHTERS OF PANTED LADNES, EF DUTTON

feature dark, earthy color tones that clearly separate porches,

for your historical paint job.
Many of today's major paint
manufacturers offer a line of
historical paint colors. Some
of these colors, based on orig-
inal paint samples taken from
historic buildings, are truly
authentie. Others may be
maodified a bit to appeal to
modern tastes. Unless you're
striving for a museum-like
recreation, these slight adap-
tations in paint color
ghouldn't bother you.

Period research shows
that specific colors were
maore likely to be used during
certain periods than others.
Of eourse, there were no
hard and fast rules for exteri-
or paint color throughout his-
tory. There was and is
always room for an eccentric,
someone who may have nsed

{Please burn to poge 42)
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How one air conditioner
handled the heat in
the toughest challenge of all

by

General Chuck Yeager, USAF Ret.
Test Pilot

he folks at Day & Night

say they've got a pretty

fine air conditioner in
their new Reliant. But 1 don't
believe we should take their
word for it.

Sure, they built it from top-
quality materials, constructed
the compressor valves out of
hardened steel, the exterior
valves from brass, the cabinet
from galvanized steel. Then
they checked it out and re-
checked it out in one of the most
sophisticated air conditioner re-
search facilities on the planet.

Mother Natures Lab

Next, they torture-tested the
Reliant, set it out on the beach
and just left it there. That may
seem strange but, you see, they
figured if it could stand all that
saltair, it could stand the condi-
tions in your backyard.

One More Test

But no matter how much they
did in the lab, Day & Night's
engineers couldn't be really
sure the Reliant air conditioner
would do the job till it faced
a real live challenge,

It had to pass the toughest
challenge of all: the Yeager test.

Nothing too fancy, just me,
a comfortable recliner and a
scorching hot day. See, 1 don't

much care how it did in the
lab if it can't take the sweat off
my brow.

Let me tellyou, I've tested jets
for the Air Force for quite some
time and I know high tech-
nology and good engineering
when [ see it. And I'm gratified
to report that all of the quality

of the Relian air conditioner
shows in its operation.

Thumbs Up

It's quiet (purrs like a Kitten),
efficient, dependable and built
to last. That means it'll get you
cool and keep you cool. Where it
really counts, the Reliant
proves it has the right stuff.

1-800-HOT-SALE

The Reliant
wndergoing
the grieling
I‘Enqertrut

I yona el Likee
toeheck oul
the performonce
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Jor yoursedf,
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dealer,
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price,
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INTRODUCING
THE NEW PLYMOUTH ACCLAIM LX.
A WORLDBEATER.

HERE'S TO YOU, AMERICA. 0% FINANCING OR 3500 CASH BACK

ACCLAIM PR1CING STARTS AT *@920°
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TO HAVE V-6 POWER,
AVAILABLE ROOM FOR SIX.

ULTRADRIVE 4-SPEED AUTOMATIC TRANSMISSION,
OVER 50 STANDARD FEATURES

THE LONGEST POWERTRAIN PROTECTION IN ITS CLASS.
TO COMBINE THE BEST OF ALL WORLDS—
TAKES A WORLDBEATER.

ON EVERY NEW ACCLAIM! PLY O TH vz
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OLD HOUSE RESTORATION (( "t inoned from piniye A8

color that differs greatly from the norm.
Remember, too, that exterior paint col-
ors may include a regional statement.
By this, | mean there are sometimes dif-
ferent interpretations of period colors
based on the part of the country vou live
in. For example, I've seen Victorian col-
ors interpreted differently in New En-
gland than they are in San Franciseo.
The former may treat the exterior in a
rather subdued way while the latter,
the so-called Painted Ladies, use
bright, almost psychedelic colors to en-
hance the period detail of these struc-
tures,

Keeping thiz in mind, [ can give some
generalities on what eolors were likely
to be used for different-style houses.
Une of the best collections I've seen of
colonial paint ealors i= the Martin-Sen-
our Co, (Cleveland, Ohio)} Williamsburg
paint collection. Historical research
done on some structures in this colonial
capital found that many of the houses
were painted more than one color, rath-
er than the common white most of the
homes in this era were assumed to be.

In addition to white, you'll find vari-
ous shades of gold and tans, vellowed
green, grays and blues, and reds and

B B YOUR HOMEWO

Plan and organize your home famous Home Fprovement Ency-
improvements before you plunge clopedia (more than 300000 copies
into them. Get help from ORTHO, the  sold?). You'll find over 30 easy-to-use,
most knowledgeable source in the informative ORTHO How-To titles at
business. ORTHO has just added two  your favorite retail store.

new titles, How to Build Additiems Foor a free catalog on the complete
and How to Design & Kemexdel library of ORTHO BOOKS, write:
Chaldrent Roomis, to an impressive  Ortho Information Services, PO, Box
do-it-vourself list that includes the 5047 Dept. D-6, San Ramon, CA 84583,

dark browns that can be appropriate for
painting a colonial home in period col-
ors. Interestingly enough, contrasting
colors were sometimes used for shut-
ters, doors, window trim and sashes.
The late Federal through Neoclassi-
cal period is marked by the use of lots of
white paint, often coupled with green
shutters. (The popular use of white on
Greek Revival homes waz supposed to
imitate classical marble). Houses built
in the early Victorian era saw much use
of pale earth tones, like grays, pinks,
tans and yellows. It was during this
time that the practice of using a differ-

1 ent color to highlight the building be-

gan—a way of exterior decoration that
continued through the rest of the Vie-
torian era.

The late or high Victorian era—that
time that most of us simply refer to as
Victorian—is when the dark, musty or
muddy ecolors seemed to prevail. The co-
lonial revival followed and with it a re-
turn, in the late 19th and early 20th
century, to light pastels and, of course,
white.

Getting help

Remember when choosing paint eolors
for your restoration that the sometimes
intricate architectural details were
meant to be shown off to their full poten-
tial. When painting an old home, where
you put the paint is as important as what
colors you choose,

If you're painting a Victorian home
yourself, a good book to use as a guide is
Victorian Exterior Decoration/How To
Paint Your Nineteenth-Century Ameri-
can House Historically, by Roger W.
Moss and Gail Caskey Winkler (Henry
Holt and Co., New York, NY).

If you're interested in learning more
about creating a Painted Lady, a good
book to check out is Daughfers Of Paint-
ed Ladies/America’s Resplendent Vie-
torigns, by Elizabeth Pomada and
Michael Larsen (E. P. Dutton, New
York, NY).

There is professional help available,
too, when it comes to choosing a period
palette. Your local historical society
may know of a historical color consul-
tant in your area. (There's also a list of
color consultants in the back of Dawgh-
ters Of Painted Ladies.) Sometimes, a
color consultation can be done by mail
with the use of photos—a cheaper alter-
native than an in-person visit.

Whether you decide to take the exte-
rior coloration of your house back scien-
tifically to its original colors or
historically to its correct period, make
sure vou can live with the resultant col-
or scheme, Understand your own color
preferences before you begin, so not
only will you be proud of the finished re-
sult, but comfortable living within its
walls. ™

POPULAR MECHANICS & JUNE 1989



L L L

SRIA

s
© COPYRIGHT 1583

Introduce vourself to
a WETJET and introduce
yourself to living. Smooth,
comfortable cruisin' for one or
twao, The powerful, Brut™ engine
easily achieves speeds up to 40
mph. And WETJET is designed
to get you there and back safely.

Get acquainted with your
nearest WETJET dealer, or
contact WETIET for maore
imformation.

WETJET INTERNATIONAL LTI,
23 Washburne Ave.

Pavnesville, MN 56362-1647
hl2-243-3311
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RENTING

Your A.R.A, rental store can help whittle that Ry

big project down to your size il 4™

Befure you call a contractor or carpenter about the project #*1'
vou thought was too big o handle, visit vour nearby '
ARA. rental store. The rental professionals there
can utf{:r expert advice and equipment |
o T i, From cement mixers to extension
i, ladders. Paint sprayers to nail guns,
|| . Your rental store can offer fast,
JI inexpensive ways yvou can do b
0 more of the work yourselrl .
; rﬂl- and save more moncy
Check out the nearest e
A.R.A. rental store listed in the
hy vellow pages. That big project
lie W miight be just vour size after all..
I once vou Discover Renting!

i EE
.n.l.-'

A
AYA

amancen rentsl agssocCEtion
1900 - 19th Streel.
Modine, lllinois 651265

(308) 764-2475

We rent only the very best.
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MOTORSPORTS

BY TONY SWAN

Des Moines Set To Stage A Street Race

ITHOUT putting too

fine a point on it, Des

Moines isn't exactly
regarded as the crossroads of
Western civilization. Partie-
ularly if your concept of
Western civilization includes
alot of fun.

Go ahead, roll your list of
Ameriea’s top 10 urban fun
centers. Did Des Maoines
make the cut? As far as that

goes, would you even be able |

to point to Des Moines ona
North American map?

Well, in case you can't
quite place it, Des Moines is
in the middle of lowa, and it’s
tired of its bueolic image,
And that’s why there's poing
to be a Greater Des Moines

Grand Prix this summer |

—July 7-9, to be precise. The
Des Moines Chamber of

Commeree, and its Conven- |

tionand Visitors Bureau sub-
sidiary, figure three days of
street racing is going to do
wonders for the way the rest
of the world regards lowa's
state capital.

The course looks like one
that will demand more of
horsepower and brakes than
handling finessze, although
there are some significant el-
evation changes along the
way. However, the basic
combat technigque figures to
be full throttle followed by
maximum braking followed
by full throttle again—like
driving a cabin New York.

Thiz shouldn't be inter-
preted to mean that the Des

Compact new Ford Formula 1

engine, a 3.5-liter VB, is exclusive
to Benetton for 1%89.

44

New Des Moines street course requires hp and durable brakes.

Moines show will produce pa-
rades. Brake wear should
provide plenty of excite-
ment, for spectators and
competitors alike,

The racing lineup also sug-
gests memaorable action. The
Sports Car Club of America
will be Des Moines' sanction-
ing body, and four of SCCA's
hottest series will be coming
to town for the oecasion
—Trans Am, Super Vee,
Corvette Challenge and
Coors Racetruck Challenge.,

Each of these series pro-
duced memorable racing last
summer, and it figurestobea
good zhow, If you can’t make
the show in person, you can
get a look at the action on
ESPN, which will do a

live telecast of the
Trans Am race on
Sunday, July 9,

Ford F1

It’s the year of the engine in
Formula 1, with several
manufacturers scrambling
for supremacy under a new

set of competition rules that
all but outlaw turbocharped
powerplants,

Ford's new entry is an ex-
ceptionally eompact 75° 3.5-
liter VB, The design and
development of the new en-
gine was handled by Cos-
waorth, the British firm that
ranks as F1's all-time win-
ner, despite the recent rizse of
Honda.

With dimensions of 20.5 in.
high = 23.4 in. long = 23.3 in.
wide, the new engine was de-
gigned foruseinthe new
Benetton B189,

The new engine had an im-
pressive first onting, propel-
ling the Benettons of Johnny
Hebert and Alessandro Nan-
nini to 4th and 6th places, re-
spectively, in the Brazilian
(Grand Prix.

Department
Of Statistics

please you to know that
vou're a member of a contin-
ually expanding group—the

largest speetator group on
Earth.

According to statistics re-
leased recently by Goodyear,
attendance at 16 major
North American racing se-
ries topped the 10-million
mark for the first time in his-
tory, up almost a million over
1987, an increase of almost 10
percent.

Goodyear's accounting

| took in weekend totals from

268 events, where 10,504,104
fans pushed through the
turnstiles. Sinee this was 10

| fewer events than 1987, av-

erage attendance was up 14.1
percent, from 35,676 to
40,714,

NASCAR was the big win-

s ner, drawing over 3 million

for the first time in history, a
1%-percent increase aver
1987, It was alzo a whopping
per-event increase—104 4976
versus S8 417,

Indy Car racing also
turned in big numbers, with
over 2. l-million attendees,
though the percentage of in-
crease over 1987 was only 3.5
percent. However, even
though an enormous chunk of
Indy Car attendance comes
from the Indianapolis 500,
the per-race average did
elimb from 136,867 to
141, G},

Formula One continues to
be the world's favorite. Al-
though NASCAR drew more
fans overall, F1's per-event
attendance figure of 158,947
is the world’s best, and up al-
most 8 percent over 1987, To-
tal F'1 attendance was just
over 2.5 million for 16 events
around the globe.

Other significant draws in-
cluded drag racing, which
pulled in close to 2 million (1.2
million NHRA, 566,000
THRA}, IMSA, up to 50,000

i perevent (14 in 1988) for the
As a motorsporte fan, it may |

first time, and SCCA Escort
Trans Am, which bumped its
total from 612, 300 to 726,400,
an increase of 18 percent. PM
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Your father has always expected
great things from you.

But not necessarily on
Father's Day The one day of
aach year your father has
graciously accepted what-
ever you've presented lo
him, be it a tie, a box of galf
balls or a mere excuse.

Which brings us ta this
Fathers Day and an oppor-
tunity to do something
unpracedanted.

Give him the Braun
shaver. The gift that will go
beyond his expectations
not only on Sunday but will
continue to do so 365 days
of the year

Quite a promise. Quite a

demonstration of engineering.

MNote its thin profile,
Designed to fil the face as
comfortably as the hand.

The rubber knobs on
its grip aciually quiet motor
noise as weall as provide a
firm hold.

And ils unigue foll is ullra-

thin and platinum-coated to
help provide a smoother,
closer shave.

Braun's rechargeable
ghavers even charge in an
hour instead of twenty-four

and perform equally well
with or without 2 cord.

All of which have made
Braun the best-selling foil
shaver in the world.

And according to fathers
everywhere, the best gift

Designed to perform better.
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BY STEPHEN A. BOOTH

Laptops: Two For

The Road

i ORTABLE comput-
ers have come a long
way in the past year,

and two carryables from fe-
nith Data Systems and Mit-
subishi Electronics illustrate
Jjust how mueh the genre has
improved.

FPortables, not too long
ago, were either the stuff of
dire necessity or status sym-
bols, purchased by on-the-go
journalists who needed one,
or fast-laners who liked to be
gseen with one in the first-
class cabin.

Today portables are the
hottest sector of the PC in-
dustry, and for good reason,
Advances in display, data
| storage and power consump-
tion technology have put
awesome computing power
into amazingly compact
packages. These units,
smaller than typewriters,
can handle virtually any com-
puting task that a desktop
computer can.

Zenith's SupersPort 286
{u.k.a. Heathkit H-2860),

with its AT-level processing
power, excellent and large
display, rapid, capacious
hard disk, and long-life bat-
tery, is a portable that—no
small achievement—can eas-
ily serve as your only PC. Re-
cently, Ron Scibilia, our
computer expert, found that
there's much te like about
this machine, and not very
much to quarrel with.

What's to enjoy? First off,
the SupersPort is a power us-
er’s delight with a fast 12-
megahertz, zero wait-state
racehorse processor. This
means that your commands
are executed nearly instanta-
neously: The processor
needn’t wait for the usually
slower memory to cateh up.
This is especially true with
the Zenith/Heath's speedy
27-millisecond hard-disk
memaory (either 20 or 40 meg-
abytes—good for the equiv-
alent of either 12,000 or
24,000 typed pages). The
unit's large backlit LCD
screen is another plus,

Mitsublshi's MP-286L has
asharp display and able
, but lacks
speed and battery
operation.

We built this Heathkit H5-2860, ldentical to Zenith's SupersPort 286.

offering easy-to-read, blue-
on-blue characters on a 6 %
8-in. display that resembles
desktop units. Other high-
end portables can, arguably,
mateh the SupersPort’s pro-
cessing power and sereen.
But no other unit, with the
exception of Compaq's prici-
er SLT/286, gives you the un-
tethered utility of this model.
Plug in the modular battery
pack, which adds about 4
pounds to the unit's 10
pounds, and you have up to 4
to 6 hours of AC-free opera-
tion, enough for a serious ex-
tended computing seszion.

Flaws? Laptop keyboards
have always been problemat-
ie, and this unit's, despite a
good typing feel, eould bene-
fit from dedicated HOME,
END, PAGE UP and PAGE
DOWN keys. These functions
are now accessaible only by
depressing a separate FUNC.
TioN key. All in all, though,
this is an excellent design,
and a good value despite a
premium price tag, The 20-
ME model is $499%, the 40-
MEB model is $55949,

Mitsubishi's first entry
into the laptop wars, the MP-
2861, is another able unit. It
indicates that Mitsubishi is
likely to be a “eomer” in the
laptop market—once it gets
its act together.

The unit's strong points
are its fast 80286 processor,
which runs at either 12 MHz
with one wait-state or at 8
MHz with zero wait-states,
and its superb page-white
LCD sereen, which uses so-
called cold-cathode back-
lighting for either a white-
on-black or black-on-white
display. The screen is slight-
ly larger than the Supers-
Port’s and, to this writer,
even easier on the eyes. Key-
board feel on the MP-286L is
excellent, lending itself to
fast typing.

But the MP-286L falls
short of the SupersPort in
several ways. For one thing,
it's strietly a wall-bound,
AC-only unit—and some-
what hefty at 16 pounds, Sec-
ondly, though an overall
good performer, it lags
slightly in processor speed
because of its one wait-state
operation at 12 MHz, and
loses considerably more
ground because of its rela-
tively sluggrish (75-millisec-
ond) 20-MB hard disk.

Lastly, but possibly maost
important of all, its keyboard
suffers from awkward key
placement. Such oft-used
keys as those controlling cur-
sor movements, DELETE and
INSERT are undersized and

(Mlease furi b page 45)
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You don't buy a truck be-
cause you're a “stick-in-the-
mud”’! You want a truck
because you're a fun-loving,
hard-working, hard-playing
kind of person. You know
performance and value
when you see it...and you
see it in genuine Mopar

Accessories. See your
Dodge Truck dealer or, for a
free copy of our 1989

Mopar Accessories
Brochure, cdll toll-free:




ELECTRONMNICS (¢ ontinued from page 46)

relegated to the top of the keyboard—
too far up for an easy reach. Funetion
keys are at the top of the keyboard, too,
split somewhat illogically into two rows,
with Fa through F12 positioned above Fi
through r¥s. With its keyboard reconfi-
gured, this could be a good unit for users
whodon’t need great speed and battery-
powered operation, given its reasonable
$3995 price,

Build Your Own
Computer—We Did!

Once upon a time, no self-respecting,
self-reliant he-man would dream of
owning a store-bought piece of hi-fi
gear. And for good reason: Dream as
you might, the tuner or amp of vour fan-
ey couldn't be bought. It had to be built
from parts supplied by mail-order
houses such as Allied, Dynaco, Knight,
Lafayette, Tandy and Heathkit.

Times change, and what used to be
known as hobbyist electronies grew into
consumer electronies, The volume effi-
ciencies of mass production bumped the
kit companies to the sidelines. Truth is,
today you ean buy just about any elee-
tronies item for less money than it would
cost you to build it.

But as the old saying goes, “Money
isn't everything.” Some people just like
doing it themselves for doing's sake, and

a8

The H3-2860's maln circult board comes
preassembled. You install it and everything
else with two Phillips screwdrivers.

the folks at Heathkit understand this
sentiment. The Benton Harbor, Michi-
gan-based company recently renewed
its commitment to the DIY philosophy
with a line of top-quality home audio
kits—tuners, amps and preamps de-
signed by the highly regarded Harman/
Kardon company. And realizing that
computers are to the 1980s what hi-fi
was to the '60s and "60s, Heathkit now is
uffm"in;.: aline ufiiu.\‘-ktnp and |H!rtn]1
maodels you can cobble yourself,

The company's Spring "BY catalog
boasts nearly a dozen computer kits, be-
ginning at about $1800. The selection in-
cludes the portable HS-2860 (32799).

Be sure the blue stripe of the floppy-drive
ribbon wire is on the left when attaching it
to the computer’s main circult board.

Because laptops are now the hottest
segment of the personal computer mar-
ket, we gladly accepted Heathkit's chal-
lenge to build one ourselves. And
because using a laptop without hard-
disk storage is a little like shooting
hoops without high-tops, we opted toin-
clude Heathkit's 20-MB (megabyte)
hard disk (Model HA-2860-2, 3679). The
hard disk is good for about 12,000 typed,
double-spaced pages of copy—or about
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Before attaching the multiwire LCD screen
cable to the circuit board, make sure the ca-
bie lies flat. This alds final assembly.

d-million words. For $3478 and about 4
hours of your time, you can write a lot of
magazines on this 10-pound marvel.
For the record, Heathkit is a division
of Zenith Electronics—the Chicago-
based supplier of computers to Uncle
Sam. The HS-2860 is identical to Ze-
nith's highly rated SupersPort 286, re-
viewed by Ron Scibilia earlier in this
column. Factory assembled, the HS-
2860 with 20-MB drive costs $4999. For
the money you'll save assembling it
yourself, you ean splurge on the two
Phillips serewdrivers you'll need.
“Asgembly” is the best word to de-
geribe the labor you'll exert. Heathkit

POPULAR MECHANICS ® JUNE 1989

You'll perform diagnostics after you assem-
ble the H5-2860. Heathkit supplies the test
disk. Allow four uninterrupted hours.

rates the job at Skill Level 1. Neither
goldering iron nor oscilloscope is needed
to build your think-tank-with-a-handle.
The main eireuit board, for example,
comes factory-assembled. Patience,
though, is the third-hand you'll need.

Heathkit, as usual, does a marvelous
job of writing and illustrating the step-
by-step building procedure. But the en-
gineers aren't kidding when they urge
you to read instructions t-h-o-r-o-u-g-h-
|-y before you begin. This way, you can
anticipate the next step, and avoid
painting yourself into a corner,

Inall, we encountered only four tough
stepe. The first is when you install the
3.5-in. floppy-digk drive: You must be

First,wax your car with
Rain Dance’ Then wait
forrain. Even If it takes
a while. The water will
stll bead. Longer than

with any'otl'xer carwax.

Rain Dance. m=
The longest
lasting pro-
tection you
can bu‘,-*

e

R..{IIN
DANCE

Paste Car Wax

RAIN-
nﬂhE:E

~ Liquid
CarWax

sure to connect the ribbon wire so that
its blue stripe is on the left side, and
then fold the ribbon cable as instructed.

Perhaps the one operation where an
extra hand or two would be welcome is
when you must connect the power sup-
ply circuit board to the main eireuit
board. Here, several items must come
into alignment at the same time. This
takes more dexterity than vou might
think. Because the power cables from
the floppy-dizk drive and hard-disk drive
run between the power supply circuit
board and the floppy drive, they create
a press-fit that makes it difficult to ma-
neuver the cireuit board into alignment.
Be patient: You'll get it eventually.

You'll meet the next hurdle when you
try to connect the cables from the key-
board and the LCD sereen to the circuit
board and then snap together the two
halves of the outer case. Gentle hands
are a must in these situations,

Finally, comes the diagnostics proce-
dure. Heathkit provides the test disks
—you supply the time, Try to allot your-
self about 4 hours without interruption.
This is our only gripe about the other-
wise-admirable assembly manual:
Heathkit ought to print a boldfaced no-
tice regarding how long this critical
procedure requires, so you don't start
something yvou can't finish before you
leave for Tuesday night bowling. M
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BY TONY SWAN

F THE ONLY thing
that's been keeping
you from ordering
your new Corvette roadster
is the relative incompatibil-
ity of convertibles and harsh
weather, Chevy has a cure,
albeit a pricey one. It's a
ferro-aluma-resin composite
that weighs only 64 pounds
and carries a suggested retail
of $1995, which works out to
$31.17 per pound.
Manufactured by ASC, the
top is sandwiched steel and
aluminum reinforcement be-
tween inner and outer sking,
with resin and polyurethane
filler. The resulting strue-
ture is then heat-treated and
finished off in various Cor-
vette production body colors.
The finished top includes
mounting hardware and can
be attached without remov-
ing the car's tonneau cover.
Also included are weather-
stripping and a heated back-
lite,
Chevy claims the new
hardtop, the first the compa-

easily meets federal roll- »
over standards. ™

Carflicks

If you like movies with cars
at their centers, Hollywood
must be tapped into your de-
sires, because there's a batch
of 'em in progress.

Twao of them focus on rac-
ing—"Indy,” whoze subject
matter you can probably
guess, and “Born to Run,”
which takes a look at the
Daytona 24-Hour, among
other events,

“Born to Bun" will star
Tom Cruise, who has been
doing some racing under the
Paul Newman/Bob Sharp
umbrelia.

Both racing films are due
to go into production during
the summer,

Probably the best box of-
fice bet is “Pink Cadillac,"
with Clint Eastwood playing
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A Weather Option For The Corvette

New Iiftoff hardtop for Corvette roadsters ls the first offered by Chevy since 1975,

a bounty hunter and sexy
Bernadette Peters riding
shotgun. “Pink Cadillac” is
due for summer release by
Warner Brothers.

Robin Williams will also be
associated with tailfins as a
New York City car salesman
in “Cadillac Man,” which was
due to go into production in
May, while another comie,
Andrew Dice Clay, uses a
humbler ride in “Ford Fair-
lane.” Clay plays a detective

unraveling 8 murder in the
Loz Angeles rock 'n’ roll mu-
sic community. “Ford Fair-
lane" is in production now
and iz due for release by 20th
Century Fox.

Even Walt Disney is burn-
ing rubber, with a comedy
called “The Red Ferrari.”
The plot in this one has a 16-
year-old girl indulging her
longtime fantasy by renting a
Testarossa. Watch for a fall
release,

Subaru’s

Record Pace

We were inclined to believe
that Saab's 1986 speed re-
cord for 100,000 kilometers
was one that would stand for

run, though, because the Su-

Subaru Legacy record run lasted 18 days, averaging over 138 mph.

some time. After all, averag-
ing 1382 mph in continuous
running for over two weeks
isn't exactly a trophy dash.
The logistical preparations
alone resemble require-
ments for a small invasion,
and the durability demands
are prodigious.

Apparently no one both-
ered to tell Fuji Heavy
Industries about the monu-
mental difficulties of such a

baru parent company decid-
ed to challenge the Saab
record with its new Legacy
sedan, |

Uging Nissan's new 5.7-
mile Arizona Test Center
oval, near Phoenix, Subaru
ran three new turbocharged
Legacy sedans continuously
for just over 18 days last Jan-
uary, averaging 138.78 mph
over the 100,000-kilometer
(62,000-mile) distance.

The average included pit
stops, and is the equivalent
of crossing the U.S. more
than 20 times.

To paraphrase Oldsmo-
bile, these were not your
father's Legacys—or yours,
gither. Turbo versions of the |

Legaey's 16-valve flat-Four
are not yet available in the
U.5. Neither are guick-fill
37-gallon fuel tanks.

Other modifications in-
cluded shorter springs (for
reduced ride height), stiffer
shocks, a deeper airdam (to
reduce high-speed lift) and a
roll cage.,

However, all these modifi-
cations to the basic Legacy
RS sedans fell within the rule
structure of the Federation
Internationale de 1'"Automo-
bile (FIA), the international
motorsports governing body
which sanetioned this run, as
well as the Saab run in 1986,

Which means the record is,
in fact, a record—until the
next contender comes along.

Radar
Revelations

Since microwave bombard-
ment is colorless, odorless,
tasteless and otherwise un-
detectable to human senses,
it falls into the general realm
of spooky scientific stuff we
don't fully understand and
therefore accept almost
without question.

You've probably reflected
on this very subject as some
police officer somewhere was
politely writing you a radar
ticket. It's one of life's more
helpless feelings. You're not
at all sure you were traveling
at the rate of speed he's scrib-
bling onto the citation, but
there it is, locked in and
flazhing on his radar unit's

(Please twrn to page 55)
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These two machines share a great deal more than
just a name. The one on the top likes to win at the
track. It'’s the specially modified Daytona Shelby
’ that posted IMSA GTU viclories this year, dust-

ONE SOUL.

ing competitors like Porsche and Nissan in the
process. The one below likes fo run on the streef. It's the
Daytona Shelby you'll find at your Dodge dealer. Available over
the counter with 174 intercooled turbocharged horsepower.
Multi-point fuel injection. Vented high capacity 4-wheel disc
brakes. Speed rated 16" tires. And a close-ratio 5-speed Gelrag
gearset. So what's the connection? Simple. At Dodge, soul-
stirring performance is what we're all about. And whether we're
at the races or on the .
road, we don't hold - mE ”Ew sp,n"
back. For anything. i

i :
Dr a”fu"'ﬂ- Latd THE PERFORMANCE CNVISION OF CHAYSLEN MOTDRS
BUCKLE UP FOR SAFETY




Bissell Floor Sweepers.
Made to Follow Your
Family’s Footsteps.

Keep life's little messes under control, with a Bissell Floor
Sweeper. It's great for quick clean-ups, remnoving pet hair and
cleaning hard-to-reach places. All with no bags, cords or
hoses to get in your way. It's so easy to use, kids can clean
up messes themselves. Keep your carpet and bare floors
looking good. Follow your family’s footsteps,

with a Bissell Floor Sweeper.

Available at better stores everywhere.



FREEWHEELING (Continued from page 52)

digital repeater. It must be true, right?

Not necessarily. Police radar is far
from infallible, and the good folks at
Cineinnati Microwave, manufacturer
and purveyor of Escort radar detectors,
want you to understand just how fallible
it can be,

To accomplish this, the company has
issued a 4-page pamphlet titled “Traffic
Radar,” which, to quote from its state-
ment of intent, “explains the principles
and limitations of traffic radar.”

Section headings include “How radar
works, Types of traffic radar, Why re-
dar gets wrong readings, Common op-
erator errors,” and, ag you might
expect, “How radar detectors work.”

If you've had radar on your mind late-
ly, this illuminating little booklet is a
good read. It could even give you some
foundation for a legal defense—assum-
ing you fall into the wrongly cited cate-
gory, a classification that Cincinnati
Microwave estimates to be 30 percent of
all radar-based citations. The booklet is
available free of charge. Just eall Cinein-
nati Microwave at (300) 543-1608,

Burly Bugs

While the era of the Volkswagen Beetle
is unquestionably gone, many of the cot-
tage industries it spawned are still alive
and thriving.

Burly Industries Volkswagen Beetle customizing kit draws on late '30s Ford coupes.

Burly Industries, of Mendon, Utah is
one of them, a Volkswagen Beetle cus-
tomizing and accessory house that
opened its doors two years after the
Bug's final year in the U.S. market,
which was 1976,

Like most Bug customizers, the Bur-
Iy line is designed to make the basic VW
look like something else. The company's
latest offering, for example, is intended
to give your Bug the look of a '32 Ford
Deuce Coupe, including the familiar ra-
diator shell with ite long vertieal grille
teeth.

Since kits such as these are intended
just for fun, it's silly to critique the au-

thenticity of the resulting look.

However, we were taken with the
graceful appearance of one of the other
Burly Bug conversions, which repli-
cates the styling of late "30s Ford 5-win-
dow coupes.

If you've got a beatup old Bug sitting
around somewhere, you could certainly
do worse than this. The Burly kits are
designed to fit standard Bugs from 1938
onward, although we certainly wouldn't
recommend adulterating a restorable
oldie—say pre-'60s—in this manner,

You can gend $1 to Burly Industries,
Box 10, Mendon, UT 84325 for a catalog,
additional information and details. PM

HOW TO CONVERT POUNDS
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TO OUNCES.

WARNINL - Pratect yoinf epes — wear safety goggles when uelng sirtking and strsck toade

& © 9BV Sanley Thnle, Drvigvon of The ﬂanrrr Wharks

It's a very simple equation. Just buy $8.00 or more
of Stanley tools, and we’ll ﬁ'lvc you a coupon good fora
2-liter jug from Coleman. Free.

You'll also get achance towin the Ultimate Coleman

Campsite in

Stanley Great
QOutdoors Giveaway. So enter today.

You could end up a very happy camper. helps you do things right;
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first time. A "57 Chevy drives
up and you ask the proud

“Gee, what pushes that
thing?"

Getting out and
popping the hood,
he answers: “A 283 4-stroke
V8 internal-combustion re-
ciprocating engine,”

wires and tubes and pipes
and plugs, seratch your head
with the seven fingers on
your middle hand, and re-
mark: “Gee, that's weird."

The point of this unlikely
parable is that the only rea-
son today's engines look okay
tous is that we've been look-
ing at them for a hundred
years, We're used to seeing
them that way. Otherwize,
even your simplest everyday
automobile engine with all its
gears, pistons, cams and rods
going up, down, forward,
back and sideways, presents
a pretty unusual mechanical
picture,

There's nothing to say that

E

| Two of six double-ended pistons [right] lllustrate the Dyna-Cam's

| unique power/compression cycle, which turms a driveshaft viaa

| sinusoldal cam. The arrangement fits neatly In the Dyna-Cam
engine block |above |, which lends itself to applications that
demand streamiining.
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Y from Mars, setting
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AVIATION

Power
Revolution

BY FRED MACKERODT, Contributing Editor

| Dyna-Cam's test bird logs air time for research and development.

powerplants with different
configurations won't work
just because we're not used
to seeing them that way. In
fact, a different type of setup
might even be able to work
better.

Enter the Dyna-Cam. At
first glance, this barrel-
shaped engine looks odd,
with six double-headed pis-
tons running parallel to the
crankshaft, two sets of 6-
shooter cylinders at each end
that look more like they
might have been dreamt up
by Samuel Colt than Henry
Ford, and a strange looking

cam-type arrangement
smack in the middle. If the
Dyna-Cam engine seems dif-
ferent for what it has, it's also
unusual for what it doesn’t
have. No connecting rods, no
wrist pins, no conventional
crankshaft or camshaft, no
rocker arms or pushrods, no
timing gear or chain, and
none of the nuts, bolts and re-
taining rings needed to hold
all this missing mechanical
paraphernalia together.

The six pistons shuttle
back and forth between the
two cylinder blocks, firing on
both ends. Rollers mounted

in the center of the pistons
transmit the power to the
central sinusoidal cam which

is part of the drive-

shaft. The cam con-
verts the back-and-
forth motion of the pistons
to the rotury motion of the
driveshaft. The driveshaft
also powers grooved dises at
both ends which operate
conventional poppet-style
valves.

But what does this have to
do with aviation? There are
people out there who will at-
test that not only does the
Dyna-Cam work, but that it
is the long-sought “perfect
powerplant” for general avi-
ation airplanes. They offer a
number of arguments,

First of all, the engine pre-
sents a very small, naturally
aerodynamic profile—only
13 in. across the block, 16 in.
with the manifolds and fuel
distribution system in-
stalled. It is lighter than a
conventional reciprocating
engine of equivalent power.,
It is also, according toits cur-
rent developers, turbine-
smooth,

=

ROLLERS (12| DOUBLE-ENDED PISTON (6]
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The difference
But probably its most important advan-
tage is that, because of its 12 power
pulses per revolution, the Dyna-Cam
develops massive torque at very low
speeds, maximum twist coming at only
1200 rpm.

The slow-turning Dyna-Cam without
its huge torque output can drive a very
broad, efficient propeller. Part of the
problem in developing it has been in
finding & propeller to use the power it
produces. The benefits of slower prop
speeds include much quieter operation.

The next question is the same one
Wilbur asked Orville: “Will it fly?" Not
only will it fly, it has already flown, and
it's already been certified by the Feder-
al Aviation Administration.

But first, a little background. The di-
rect ancestor of today's Dyna-Cam was
the 1916 brainchild of two brothers by
the name of Blazer who worked for Stu-
debaker in South Bend, Indiana.

Karl Herrmann, & German immigrant
and mechanical whiz who rose to be-
come head of Studebaker engineering,
bought the Cam-Drive idea from the
Blazers in 1936. Under contract to the
U.3. Army Air Corps, he built a few
prototypes and the first working model
that ran in 1940,

Dr. Herrmann, who made a fortune

on his patents—one of which was for the
main roller bearing used in the Hoover
Dam—continued to sink money into the
Cam-Drive, In 1957, he ran one in a test
cell for 150 hours, gaining FAA certifi-
cation in the process.

In 1961, the engine was flown for the
first time by Piper Aircraft in a Coman-
che. The test was a flasco, according to
the current developers, because the in-
stallation was done wrong,

Then in his 80s and disheartened by
the failure, Dr. Herrmann gave up on
his beloved engine. He died in 1983 at
102 vears of age.

When the test at Piper failed, Herr-
mann sold the plans and parts to a long-
time employee and mechanical engi-
neer, Ed Palmer. From here on, the
Dyna-Cam became a family project with
gon Dennis and daughter Patricia joining
in. Lazlo Makk and Ambrose Hope are
the fourth and fifth persons in the quintet
currently developing the engine.

A breakthrough occurred in 1987, A
210-hp version of the engine flew for 7
hours in a Piper Arrow, attracting re-
newed interest from Piper Aircraft. At
the time, Dyna-Cam Industries based in
Redondo Beach, California, and Piper
announced a 8-month test program in-
volving 10 engines which was to have
culminated with Fiper beginning pro-

duction of the engine in 1988, The two
companies were unable to agree on
terms, however, and the Dyna-Cam
team was again left to go it alone.

While the 1987 test flight was deemed
a success, there were a few problems.
Overheating again occurred but this
was solved with the addition of yet an-
other radiator, and alse a new water
pump. Carburetor ice was also a prob-
lem. Explains Lazlo Makk: “Using the
small Stromberg carburetors we had on
the engine at the time was the equiva-
lent of trying to run a fuel dragster with
the fuel system from a lawnmower.” A
fuel-injection system has since been de-
veloped which solves the icing problem
and also results in a 30-percent increase
in horsepower. A revised magneto igni-
tion system has also been developed.

Flight tests

At the very end of March, Dyna-Cam
began a series of flight tests. According
to Dennis Palmer, “the engine is as
smooth as glass, the new injection sys-
tem iz working great, the new cooling
system is terrific, and there's pobs of
power.” The company now has six or-
ders for the engine. The price is in the
$25,000 range, about half of what a simi-
larly powered Continental or Lycoming
would cost., ™

HOW TO CONVERT FEET
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BMW Powers Up,
Honda Covers Up

HE WORD “new” is
T constantly manipu-
lated to take on a
multitude of definitions, de-
pending on the user. To an
automotive advertising
copywriter, for example,
1989's “totally new car"
might be little more than re-
vised grillework. But in the
wuorld of motoreyeles, new is
likely to signal the release
of a vehiele no one even
dreamed might be in the
waorks.

Here are two that may
cateh you unprepared—a
flashy, radical sport machine
from normally conservative
BMW, and a futuristic, mod-
estly powered touring mount
from the no-holds-barred
folks at Honda. That's the
upside-down way things are
this year, as manufacturers
seek to expand their buyer
populations while simulta-
neously matching wits with
misguided legislators and in-
SUrance companies.

BMW’s bold K1 represents
a welcome shift in philosophy
on the company’s part. With
good reason, BMW has until
now steered clear of the su-
perbike battlegrounds, con-
ceding a horsepower edge to
the Japanese brands while
emphasizing the road man-
ners, reliability and longev-
ity of the German boxer
Twing and inline Fours. But
the K1 narrows the power
gap, graduating to a 16-valve
head and Motronic engine
management which together
raise the output of the 100{0-
cc engine to the 100-hp level.

The bodywork of the BEMW
K1 leaps past the familiar
lines of the K100 series as
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MOTORCYCLES

BY NORMAN 5. MAYERSOHN, Confributing Editor

BMW/'s K1 [abowve] challenges Japanese superbikes with 16&6-vahve
head and 100 hp. Honda's Pacific Coast PCB00 [below| is sheathed in
ABS plastic and has liquid-cooled V-Twin, shaft drive.

well, into the territory of for-
mula-racing clones,

The front fender and inte-
grated rear storage compart-
ments are both part of the
serodynamic package, pull-
ing the C, as low as .34 with
the rider tucked in. Floating
front brakes, wider tires and
an improved fork design all
add credence to the sporting
profile of the K1.

You'll have to wait until
mid-summer before BMW's
ultimate Gentleman's Ex-
press arrives in the U.5. It
will be equipped with ABS as

standard equipment, and
though the price hasn't been
set as of yet, you'd better be
ready to put aside §13,000.
The picture over at Honda,
meanwhile, has
shifted focus away
from single-pur-
pose sport bikes,
moving toward
multipurpose cy-
cles. For exam-
ple, the highly
regarded Hurri-
cane 1000 is not in
the 1989 lineup at

new vehicle known as the Pa-
cific Coast PC800 has been
added.

Honda styled the Pacific
Coast specifically to attract
the nonenthusiast publie,
raising its acceptahility by
cloaking every mechanical
detail in softly rounded body
panels. Its design is inten-
tionally car-like, in an at-
tempt to eliminate any
stigma which may be at-
tached to conventional mo-
torcycles.

The Pacific Coast power
source is an 800-ce liguid-
cooled V-Twin closely relat-
ed to the Shadow eruiser-
bike engine,

The rear section contains a
large luggage compartment,
and power delivery is via
shaft drive. At a dry weight
of 550 pounds the PC00 may
be a bit massive for first-time
cyclists, but the real test of
rider convietion will come
when they read the bottom
line—3$T698.
Multipurpose
Appeal
The Honda Transalp, new to
American riders for '89, is an
even more versatile device.
This dual-purpose cycle

melds the roadworthy traits
(Please turn to page 60)

all, but a stunning Honda Transalp thrives on pavement or off.
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POLYSHIELD "QUALITY
STANDS ALONE

POLYSHIELD'S
outstanding-products
help protect the
investment in your
vehicles, boats, and
aircraft.-A distinctive
line of car care

products conceived

and formulated to

the highest standards of
quality, POLYSHIELD'"
products work together .
for enhanced effectiveness. -
POLYSHIELD “ Car Polish's
advanced, no-wax farmula
leaves a tough shieldcoat that
honds to any. non-porous
surface, and produces a shine
with a unique deep gloss.
POLYSHIELD™ Car Polish
provides the best protection
against dirt, pollution, and the
universal problem of acid rain. 5
An excellent companion product, Leather -
Life™ s a protective dressing that
restores and beautifies leather, vinyl, and
rubber, thus preventing aging and
cracking. Each of our cleaners is specially formulated
to do a specific job. For strfaces with oxidized paint,
POLYSHIELD' Pre-Clearier Is your best bet. POLYSHIELD'
Leather & Vinyl Cleaner should be used to clean
surfaces befare applying Leather Life.”" To cigan your
car, plane; or boat, POLYSHIELD™ Car Wash-does a most
effective job. POLYSHIELD™ Car Care Products: a quintet
of quality. The more quality we put into our products,
the more guality you get out of our products,

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

Dumont, NJ 07628 MNJ: 201-501-0080

POLYSHIELD Products inc 19‘3:
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___ TOYOTA PARTS AND SERVICE

THE
PERFECT FIT:
YOUR TOYOTA
AND TOYOTA
QUALITY
DEALER
SERVICE.

It's no puzzle at all keeping
your Toyota running like new.
Just treat it to Genuine Toyota

Parts and Dealer Service.
When vou buy a Tovota, you
buy quality. And your Toyota

dealer is always ready to help
you keep it that way.

For more information about
Toyota products or service,
contact your Toyota dealer or
call I-800-331-4331. Get More
From Life. .. Buckle Up!

TOYOTA QUALITY
WHO COULD ASK, FOR ANYTHING MORE!

MOTORCYCLES | Continued from page 58)

of a 583-ec liquid-ecooled V-Twin engine
with the back country necessities of long
travel suspension and generous ground
clearance. The Transalp gets a frame-
mounted fairing and plush ride quality,
to make highway travel painless.

At $4498 it offers talents which could
lure buyers of $wd sport/utility trucks.

Honda's tribute to yestertech is the
GB&00, a British-style nostalgia trip,
right down to clubman handlebars, and
air-cooled 500-cc Single. If you insist,
you can even kickstart this thumper.

Offsetting that appeal to traditional-
ists is the CB-1, a thoroughly high-tech
sport bike, All the performance creden-
tials are here, but the costly aero body-
work was left off for a parposeful
bantamweight in the Hawk GT mold.

FZR&00 gives Yamaha a serfous contender In
the middieweight sport bike class.

The Yamaha
Perspective

Take a look at the latest offerings from
Yamaha if you'd like a pinpoint defini-
tion of the word new. The FZR1000, a
fresh design in 1987, has been revised
from the ground up, including entirely
new engine castings and a completely
reworked chassis. Only the red, white
and blue paint is similar to previous
FZR1000s. The price tag has swelled to
$7599, but if the bottom line makes you
pause after you've seen the FZR1000
firsthand, you shouldn't be considering
this machine anyway.

At long last Yamaha will enter a seri-
ous contender in the 600-cc sport bike
class, the FZR600, The engine is de-
rived from the Genesis family, but uses
four valves, rather than five as seen on
the larger displacement models,
Framework is once again the efficient
Deltabox design, rendered in steel in-
stead of aluminum.

Revivals are popular at Yamaha in
"89, and they're worthwhile ones at that,
The FJ1200 is back, still a sensible per-
formance mount that owners ¢an expect
to maintain themselves. The XTG00
dual-purpose bike returns, also,

The Harley Priority

New isn't such an important priority
around Harley-Davidson, an outlook
that seems to serve this motor company
well, Sales of the rather upscale ma-

chines are doing fine and this year's
model juggling shows evidence of that
success, The just-introduced Tour Glide
Ultra Classic and Electra Glide Ultra
Classic will ighten your wallet by about
13 grand apiece. Qutfitted to directly
challenge the Japanese luxury touring
rigs, they offer such amenities as elec-
tronic cruise control, an 80-watt sound
system, and self-canceling turn sipgnals.

Superbikes Step Up

Suzuki continues to direct much of its
new-model energy into the sport bike
segment with the GEX-R and Katana
models. For '89 the GSX-R1100 has
been made over with the 1127-ec ail-
cooled Four from the Katana, and up-
grading to the eluteh and connecting
rods. The carburetors come from the
GBX-RT750, as does much of the geome-
try of the aluminum framework. Every-
one should sit up and take notice of the
Suzuki GS500E. It might just signal the
return of the universal appeal motorey-
e¢le. A smooth running, counterbalanced
2-pylinder engine gives it sufficient
power for most riders’ needs and clean,
generic styling won't force buyers to
commit themselves to cruiser or road-
racer stereotypes. A pat on the back to
Suzuki for this ideal beginner's mount—
particularly at 2999,

Son Of Ninja

Kawasaki won't stray far in 89 from its
proven model choices. The Ninja family
tree, though, will extend its T50-cc

New Ninja ZX-7 brings ZX-style race-readi-
ness to Kawazakl's 750 range.

branch with the all-new ZX-7. This one
is virtually racetrack-ready, and may
exist just to qualify for competition in
the production classes,

The aluminum E-box frame design of
the £X-10 has been adapted to the 750
version, adding a double-braced alloy
swingarm and hefty 43-mm fork tubes.
Swingarm angle, rear ride height and
even wheelbase can be varied thanks to
an adjustable swingarm pivot.

The Ninja engine architecture has
been massaged, too, with bucket tap-
pets, lighter components and a stainless
steel 4-into-1 exhaust system.

Kawasaki reportedly plans to add
electronic antilock braking to the Con-
cours sport-tourer later this year. PM
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TOYOTA TRUCKS

PICKUP
AWINNER.

MOTOR TREND MAGAZINE.

TRUCK OF THE YEAR

Everybody loves a winner. Especially a winner like the newly redesigned
1989 Toyota 4x 2. Just named “Truck of the Year” by the editors of Motor
Trend magazine.

In test after test, the Toyota pickup out-cornered, out-accelerated, and
out-and-out blew away the field of tough competitors.

And this coming on the heels of yet another outstanding Toyota
Truck landslide victory. In Januur}t. 4Wheel & Off-Road magazine

So if you don’t want to settle for anything but the best, ].'IIC|!'. upa
winner. Toyota.

cormocormominee  TOYOTA QUALITY i st

information and nearest dealer location, WHO COULD ASK FOR ANYTHING MORE! € P Tt W Sades. U5 A Ine



UST 25 years ago,
John Huston filmed
“Night of the [guana”

near Puerto Vallarta, Mexi-
co. The film featured Richard
Burton, Ava Gardner ang
Deborah Kerr, threeof &8
the brightest stars of
the day. The filming it-
self made headlines
owing to the pres-
ence of Burton's
off-camera love in-
terest, Elizabeth
Taylor, who stayed
with him during the
production. The lo-
cal movie house in
Puerto Vallarta, in fact, still
bears the actress's name, as |
discovered during my pil-
grimage to the site.

“Night of the Iguana" is
available on video cassette,
but I thought it would be fun
to mark the film’s silver anni-
versary with some private
outtakes of my own, made
with a video camcorder. The
quality of the video would be
important, as I'd want a long-
lasting vacation souvenir.
But I wanted to use a cam-
corder that would be small
and light enough to travel
easily. Afterall, I didn't have
the luxury of a film crew to
haul my equipment for me.

VHS-C and 8mm cam-
corders are generally less
weighty than full-size VHS
models. In the interests of
experimentation and the
promize of excellent picture
quality, I chose to use a Su-
per VHE-C camcorder. The
compact-size VHE-C format
has been around for years,
but Super VHS-C cam-
corders are only now becom-
ing widely available.

LY

HOME VIDEO

amcorders On

Location

BY FRANK VIZARD, Contributing Editor

Sharp's VL-CTTUA

camcorder, shown
about one-third its
actual size, delivers
Super-WHS quality.

Super VHS promises bet-
ter picture resolution than
conventional VHS. Com-
pared to about 250 lines of
horizontal resolution for
VHS, Super VHS provides
about 400 lines. Higher reso-
lution means your videos will
have finer detail. Super VHS
cireuitry alse has a second
benefit in that it helps to re-
duece sereen noise.

While some technical im-
provements are not always
apparent to the eye, the
benefits of Super VHS were
noticeable even gazing
through the viewfinder of the
Sharp VL-CTTUA Super
VHE-C cumeorder [ used.

The VL-CTTUA (31999 al-
lows you to record both in the
Super VHS and conventional
VHS formats. It measures
about 5 x 6 x 9 in., and
weighs 3.2 pounds loaded
with a rechargeable battery
and a video cassette—light

and small enough to earry
easily along the Bahia De
Banderas beachfront.

Operating the VL-CTTUA
proved easy as well, Hesting
Jjust above the 8X zoom lens
are the unit's focus, white
balance and backlight eom-
pensation buttons. Each of
these controls can be set to
operate automatically, or can
be set for specific conditions,
The white balance, for exam-
ple, can be set on automatic,
or for either natural or artifi-
cial illumination, The VL-
CTTUA has a low-light rating
of 8 lux, The quality of the
footage of Puerto Vallarta
traffic erossing the Cuale
River bridge at night ap-
peared to justify the VL-
CTTUA’s claim to low-light
sensitivity.

Aside from the zoom lens
and record buttons posi-
tioned near your shooting
hand, all the other important

controls for the
camcorder are posi-
tioned on its back
panel. Theze con-
trols include all of
those found on any
VCR, as well as
some that make the
VL-CTTUA a little
special,

Most noteworthy
is the variable high-
speed shutter, ad-
{'uatable for Y3000,
J'"m and Ifm second.
Normal shutter
speed is Yy, second,
which is fast enough
to record most mo-
tion. The high-
speed shutter settings come
in handy when you want to
record a swift paddle-swing
in a game of Vitesse on the
beach at Punta Mita. Using
the normal shutter speed
gives you a slightly blurred
swing, while the high-speed
shutter settings capture fast-
motion for a blur-free pic-
ture.

The high-speed shutter
feature works best in out-
door daylight. Sharp's man-
ual actually warns against
using the high-speed shutter
mode in fluoreseent lighting,
which induces flickering in
the picture.

I used Maxell's Super
VHS-C videotape during
shooting, and 1 was pleased
with the performance of the
tape and the camecorder. Col-
ors, such as the bright or-
ange dresses worn by a pair
of Mexican women on their
way to work, were recorded
accurately. Detail and color

improved as [ narrowed the
| {Please tur to page 64)
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HOME VIDEDQ | Contiped from page 2]

gap between me and my subjects. Un-
fortunately, T couldn't find some of the
subjects | wanted to videotape. Iguanas
seem to be in short supply these days,
although there are plenty of smaller liz-
ards around—you often have the appor-
tunity to shoot them using indoor light,
in fact.

Dubbing help

With any camcorder, picture problems
are more likely to oceur later, when you
try to dub your video movie onto anoth-
er tape. Dubbing is not strictly neces-
sary, as Super VHS-C tapes can be
played by connecting the camcorder di-
rectly toa TV. Adapters are also avail-
able so that the small Super VHS-C
cassette can be playved in a Super VHS
home VCR.

Chanees are, though, that vou'll want
to dub your video movie onto a full-size
VHS or Buper VHS cassette for the
sake of convenience, or to make copies
for friends and relatives.

If you do dub, the VL-CTTUA has
some features that will help minimize
the unavoidable degradation of picture
quality. The VL-CTTUA has an S-video
output, in addition to a standard audico/
video output. If your VCR has an S-vid-
eo input, this connection will yield a
better tape copy than the standard

&4

audio/video coaxial connection.

Another feature for use in dubbing is
the VL-CTTUA's EINT switch. Normal-
ly, a video signal goes through several
stages of noise-reduction processing be-
fore reaching an output jack. While this
processing improves picture quality on
your TV, it alzo weakens the signal. The
EDT switeh acts as a signal booster so
that signal strength is maintained dur-
ing dubbing to another tape. This fea-
ture is particularly useful if you're
recording in the EF mode. Dubs from
slow-mode EP recordings are more like-
ly to yield noisy pictures,

The only major problem I experi-
enced in Puerto Vallarta was how to get
myselfl in the video. Fortunately, the
viewfinder on Sharp's VL-CTTUA ean
be tilted upward as much as %07, Being
able to angle the viewfinder allowed me
to record my elongated shadow at sun-
set on the beach at Punta Mita.

By slowly zooming into the center of
my shadow, the movie fades to black.
When it comes time to edit the tape, ['ll
be at the end.

Upward Mobility

Video eassette recorders have become
almost as commonplace in American
homes as color televisions. The video in-
dustry believes household penetration
is as high as 61 percent. This suggests

Dubbing features of Panasonic’s
PV-4900 consider camcorder users.

that many people will soon be ready to
buy their second VOH.

You might want to invest a few dol-
lirs more the second time around for a
better machine. Better VCRs are not
characterized solely by higher price
tags. Most of the VCRs bought the first
time around were simple 2-head ma-
chines. The next level upward is inhab-
ited by 4-head VCRs. The extra two
video heads are used for special effects
such as slow motion and noiseless
freeze-frames, Four-head machines are
more reasonably priced than they were
a few years ago, and now include fea-
tures that were seen previously on only
the most expensive VCRs,

Among the most innovative of the
new 4-head machines on the market is
Panasonic's PV-4900 (price not avail-
able at press time). The PV-4500 pro-
vides the jitter-free stills and slow-
motion effectz characteristic of 4-head
machines. In addition, the PV-4900 fea-
tures on-screen programming.

Another noteworthy feature of the
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PV-4800 is its Auto Tracking function.
Some tapes, as any veteran VCR user
knows, can suffer from incorrect track-
ing, a state that usually requires you to
manually adjust the tracking knob until
the picture is satisfactory. The PV-4500
takes care of this chore automatically.
The PV-4900 has lots of other fea-
tures, but one of the best is the Synechro
Edit function. The cord necessary to use
this featureis optional, but worth the in-
vestment. The cord connects two VCRs
via special input jacks. Once the connec-
tion is made, the start and stop times of
a master and dubbed tape can be syn-
chronized through the PV-44800's con-
trols, thereby ensuring smooth edits.
Mapnavox, meanwhile, offers new 4-
head models marked by simplicity in
construction. The new VCEs all use a
single microprocessor chip that prom-
izes both improved control of the tape

Hitachi's VT-3044 uses on-screen program-
ming to guide you through all VCR functions.

You'll see slow-motion action at a variety of
speeds with Sharp’s VC-AS07.

transport and improved reliability ow-
ing to the reduction of moving parts in
the machine. The new machines—
models VRI340AT, VRIS46AT, and
VRI846AT—cost between $450 and
490,

Another new 4-head VCR iz Hitachi's
VT-3044 ($430). In addition to & multi-
tude of features, the VT-3044 takes on-
screen programming to new heights.
The VCR's “Intelascan” feature pre-
sents 16 pages or screens of directions
covering every aspect of the VT-3044's
operation, including troubleshooting,

Nearly every major company offers a
4-head VCR. Some features may vary
from unit to unit. For example, Sharp's
VO-AGOT (2580) offers variable speeds
of slow motion, as well as a 57-function
remote control so that you'll never have
toleave vour seat.

Video Bookmark

There's a small stack of video cassettes
next to my VCR with a lot of programs
on each of them. They are shows [ re-

corded because I wasn't able to watch
them when they aired. The only prob-
lem is that the tapes have been lying
there for months and I haven't a clue as
to what's on them,

What I lacked when 1 recorded those
programs was a Showfinder, a handy
log for keeping track of the programs on
each tape. The Showfinder tape log re-
gembles the prime-time television
charts seen in most newspaper listings.
All vou have to do is write in the name of
the show and block out the amount of
time it occupies. Not only do you know
what's on the tape but you also know
how much blank space remains for re-
cording more shows,

Like most systems of any value, the
Showfinder charts require a little effort
to set up. The trick to the system is
matching the counter numbers on your
VCR to Ye-hour increments,

Showfinder Jr. ($13) comes in a video
cassette-sized box for easy storage with
your tapes. There’s room in the binder
for listing 300 programs, Refills cost $4
per package. There's also a larger 11 =
11.5-in. binder that keeps track of 500
shows ($25, and $4 for refills). A third
variation packages 25 labels (34) that
vouapply directly to your video cassette
hoxes. Now if I only had the time to
watch all the shows I've recorded! PM
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ORROR IN
HE SKIES

An explosive decompression over the Pacific focuses
attention on America’s aging fleet of airliners. Here’'s what
= science, industry and government are doing about it.

BY WILLIAM HOFFER

N FEBRUARY 24, United
OAirIEnes Flight 811 departed
Honolulu International Air-

port at 1:58 am, enroute to Auckland,
New Zealand. One hundred miles

south of Honolulu, as the Boeing 747
gained altitude and the cabin contin-
ued to pressurize, an explosion ripped
a 10 x 40-ft. hole inits right side, adja-
cent to the forward bagpage area. The
resulting decompression turned the
passenger cabin into a giant wind tun-

A crippled United Flight 811 rests safely on the
Honolulu tarmac following the presumed Inflight

fallure of Its forward cargo door [right ).
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nel. Nine persons were sucked to
their deaths and 27 more persons
were injured,

Capt. David Cronin took the strick-
en plane rapidly down to 4400 ft.,
dumping fuel along the way, and, de-
spite the failure of both starboard en-
gines, manhandled the aircraft back
to Honolulu, The aireraft blew out




HORROR IN THE SKIES

Prelude: The Aloha Boeling 737 on the ground In Maul after Its midflight breakup.

several tires, but landed safely at 2:33
in the morning.

As of this writing, mechanical or
structural failure is the prime sus-
pect, and there is major concern that
the age of the aircraft was a contribut-
ing factor.

About 2300 of the 8000 commercial
jets operated by U.S. airlines have al-
ready celebrated their 20th birth-
days. They are known as high-time or

riatric aircraft and many experts,
including the manufacturers, point to
that 20-year milestone as the time
when an aireraft really begins to show
its age. Ifit is to be kept yingsa.‘l'eli(.
the aireraft requires a significantly
upgraded maintenance, inspection
and replacement schedule.

The United Airlines tragedy, and
other recent incidents, have created
an intense debate as to whether or not
the proper procedures are being fol-
lowed. According to Rep. Tom Lewis
(R-Fla.), ranking minority member of
the House Science, Space and Tech-
nology Committee, our inspection
procedures for older planes “have
gone to pot.”

Tom MeSweeny, acting deputy di-
rector of Aireraft Certification Ser-
vices for the Federal Aviation
Administration, disagrees, He ac-
knowledges that there is reason for
heightened attention to the issue of

&8

Flight-cycie testing at Boeing hopes to spot pressurization anomalles.

aireraft longevity, but he declares,
“At this point, there's not a problem.
All the efforts we are doing are to
make sure that, in the future, flying
remains safe.”

Airline officials face a dilemma sim-
ilar to a basic family question. The
older your family car, the more miles
chalked up on the odometer, the more
likely it will need maintenance and re-
pair. As the years pass, the cost of
those repairs may increase even as
the value of the car decreases,

A jetliner is larger and more costly,
but no different in this respect. For
example, the Boeing 737 was de-
signed for a service life of about 20
years, but U.S. airlines now have
more than 200 737s in the air past that
date. And with aircraft, it's not just a
matter of years but also of duty cy-
cles. A duty cycle is a takeoff, pres-
surization, depressurization and
landing. The number of duty cycles an
aircraft has been subjected to is often
more significant than the absolute age
of the plane. A 737 costs around $25
million these days. So it is in the eco-
nomic interest of an airline to prolong
the life of its current fleet if it can do so
at reasonable cost and without com-
promising safety.

But can it? There is a limited but
growing number of incidents that
seream “MNo!”, at least under current

\-L -

A 727's
$600,000
OVERHAUL

Preventive maintenance
on aging Boeing 727s
may stop cracks before
they happen.

Window Frames
Cockpit window posts
doubled up far

extra strength.

Door Stops

To withstand force of high air
pressure in airborne plane, door
stops repiaced with stronger ones.

operating conditions and mainte-
nance procedures.

Signs of turbulence

In December 1985, a British Airways
747, a high-time aircraft with more
than 55,000 hours in the sky, was on
approach to Boston's Logan Interna-
tional Airport, when pilots attempted
to lower the flaps. They heard a loud
noise and felt the plane roll to the left.
The crew managed to bring in the air-
craft safely, and an inspection re-
vealed fractured bolts at the point
where the flaps attach to the wings.
What particularly concerned investi-
gamrs of the National Transportation
Safety Board was that these frac-
tured bolts were so-called “infinite
life” bolts and were, therefore, not re-
quired to be inspected.

In November 1886, a tower opera-
tor at Newark International Airport
called a Delta Airlines L-1011—one of
the older models in the fleet—back to
the gate after he saw smoke coming
from the right wheel brake. The
smoke turned out to be kerosene va-
por from a fuel tank leak. Investiga-
tors found that the rear spar between
the wing root and the landing gear
had eracked completely through,
Here was a T-in.-long fatigue crack
undetected by routine inspection,
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Vertical Stabllizer
The forged, internal spar
of fin reinforced with r

steel strip. \\ ’
i

\
Horizontal Stabilizer

Skin Rivets Fitting that connects tail
Where adhesive bonding wing to vertical fin replaced
and rivets hold overlapping with stronger one.

metal skin, original rivets
replaced with larger ones.

Flap Track Bolts
Bolts attaching flap track
to wing beam replaced

with larger ones.

PR ILLLSTRATION BY DiOMN MANMNES

Wing Ribs
Rib flanges inside wing
reinforced and stress
relieved on skin.

AIRPLANE FLAW DETECTION TECHNOLOGY

VISUAL INSPECTION MAGNETIC FIELD g

EDDY :I.IHHENT

|KERM

iid

CRACK DETECTED BY MAGHETIC PARTICLES M CRACK :J-ETEI:rEu BY CRACK DSRUPTS EDDY CLRRENTS =
3 EREW& ‘mlﬂlﬂ‘ CONTRAST 3 ARE HELD BY FIELD) ‘EDLGH' CONTRAST AAAGAETIC FIELD, ALTERING INSTRUMENT
APPLY CONTRASTING DR FLUORESCENCE CERUPTION OF FLUQRESCENCE BALANCE TC} INDICATE A DEFECT
DEVELOPER 10} BLALCK LIGHT TO 'BLALCK:

P

ULTRASOUND canooeiar i hmrrmunr:f:mm-
handful of sophisticated monitoring tools.
Top [left to right): Visual inspection
techniques are facilitated by a dye
penetrant that exposes cracks to the

eye.
also exposes cracks. Similarly, analyzing
the localized disruption of an electrical
eddy current can spot flaws. Bottom |left
to right: Conventional X-ray and,
increasingly, ultrasound devices can abso
heilp extend the life of aging airplanes.

X-RAY .r__ i
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4 HGHIIOII IN TI'IE SKIES

A micrographic view of a fallure in progress shows an Indentation at the crack initiation
site. Spotting these fatigue-induced voids is critical to keep America’s air fleet flying.

In November 1987, a British Air-
ways T47 flight crew heard a loud
bang during the takeoff roll from
Heathrow Airport. They were past
the fail-safe point, so they completed
takeoff, dumped fuel and returned
safely to London, where inspectors
discovered a failed support bracket on
the left wing landing gear of the 16-
yvear-old aircraft, due to extensive
corrosion in an area of the plane never
subjected to disassembly ingpection.

hese incidents were prelude to
two tragedies that brought the issue
to the fore. On April 28, 1988, an Alo-
ha Airlines 737 experienced a sudden
structural collapse while cruising at
24,000 ft. (see “Catastrophe!”, page
58, Aug. 88). A huge section of the up-
per fuselage ripped open and peeled
back. One flight attendant died and 61
passengers were injured. The aireraft
in question was a veteran, having
logged 90,000 takeoff and landing cy-
cles—the second highest number re-
corded by any jetliner operating in
the free world.

Inspectors held out hope that the
Aloha incident was an anomaly,
caused by the excessive use of the
plane and exacerbated by a saltwater
environment. This may not be the
case. Subsequent inspections of the
aging 737 fleet discovered previously
undetected cracks in nearly half of the
existing aireraft.

Until that accident, airlines had
tended to operate upon the philoso-
phy that a jetliner could be flown safe-
ly into the unlimited future for as long
as it was properly maintained and in-
spected. But former FAA adminis-
trator Allan MeArtor remarked, “The
Aloha accident didn’t surprise the in-
dustry, it stunned the industry.” He
explained that the T37 broke agarl ina
manner that had never been obzerved
during fatigue tests in Boeing labora-
tories, and it was caused by cracks so
tiny that they are difficult to detect
during the routine visual inspections
upon which many airlines rely.

The Aloha plane was one of the first
291 Boeing 737s made using a cold
bonding process to join the skin sec-

70

tions—where they meet along the
fuselage. The bonding adhesive pro-
vides the strength to the joint, which
is also riveted. In the cold bonding
process, the adhesive that joins the
skin together is cured at room tem-
perature. The technique might have
resulted in considerable debonding
over a period of time, which went un-
detected. When an area of a skin joint
becomes debonded, greater loads
than intended must then be carried
through the rivets. Furthermore,
moisture can creep in, and corrosion
starts. Corrosion not only reduces the
thickness of the skin, but it causes the
joints to loosen and erack in fatigue.

United 811
After the Aloha Airlines incident, in-
dustry groups, such as the Air Trans-
port Assn. and the Aerospace
Industries Assn., formed the Air-
worthiness Assurance Task Force,
charged with the job of arriving at a
consensus maintenance and replace-
ment schedule to forestall future
]Jruhlem with aging aireraft. “There
was,"” says the FAA's MeSweeny, “a
compelling need to get the experts to-
gether and begin a dialogue.”

That dialogue was in progress on
February 24 when United Airlines
Flight 811 partially disintegrated
over the Pacific Ocean, and a serutiny
of the aireraft's history underscored
the need for action.

The aireraft was the 89th of 205 747-
100s built by Boeing and was deliv-
ered to United Airlines on November
3, 1970. The 18-year veteran had com-
pleted 15,000 cycles and logged nearly
58,000 hours in the air, and it had a
history of problems that accelerated
over time,

Back in 1980, maintenance workers
found a erack in one of the stringers of
its inner structure. In 1982, a main
tire assembly fell off, the failure
blamed upon a fatigue erack. In 1984,
multiple eracks were found in the
inner skin near the cockpit area. In
1986, cracks were found in the fuse-
lage frame forward of the cockpit. Six
months later, during a comprehen-
sive 4-day inspection, a right wing
flap was found to be in contact with
the No. 3 engine pylon—removing the
pylon, workers found a 4-in. erack and
another 1-in, crack in the inner strue-
ture. Only one month after that com-
prehensive inspection, passengers
and a flight attendant reported that
they saw portions of the leftside spoil-
er fall off during a landing in San
Francisco.

There were more recent and con-
tinuing maintenanee hassles with the
right forward cargo bay door that, ap-
Harentl;f, failed during the fateful

ight. On December 5, 1988, inter-
mittent problems were experienced
with the electrical door-closing mech-
anism. It was repaired, but failed
again on December 13 and 22, It was
fixed in Chicago on December 23, af-
ter which no further trouble was re-
ported until February 24, when the
plane was at 20,000 ft. over the Pacifie
Ocean. The forward ecargo door of all
T47s had been the subject of an air-
worthiness directive on July 1, 1988,
ordering the door’s latch lock sectors
to be ins within 30 days and for
gpecial doubler plate reinforcements
Lo be installed within two years, Six of
United's 31-plane 747 fleet had under-
gone the corrective treatment. Flight
#11 was among those that had not. All
told, some 16 service difficulty re-
ports were filed concerning the air-
craft during the past five years. Draw
your own conclusions that a United
Airlines spokesperson characterized
that number as “about average.”

This latest incident ea the Air
Line Pilots Assn. to rethink its stated
position that an airliner can be main-
tained and flown safely for an indefi-
nite period. Experts and laymen alike
are wondering whether current in-
spection schedules, and the needed
repairs they identify, are adequate
for an aging fleet of JS jetliners.

{ Ploase i to page 115)

This reengined DC-3 belies the notlon that all airplanes are destined for the scrap heap.
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TECHNOWRITERS

Home and portable word processors give you the convenience
of computers with the simplicity of typewriters.

BY ROM SCIBILIA; PM Photos by Spencer Jones
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STORAGE: 3-in. disk; 100KB
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Aimed at corporate typing pools,
the Wang WPS systems didn't pre-
tend to court the average word-
wright: Prices started at a Fortune
500-level $12,000. But a year later the
Apple 11 personal computer arrived,
marking the next step toward typing
without tears. With 16,000 bytes of
memory and no display (you could use
your home TV), it sold for $1195—not
EhE.':lp but no longer prohibitive.

ugh the personal computer in-
I:mdu affordable word processing
to the masses, it also scared off many
potential buyers with its fearsome no-
tion of “computing.” To many, that
word meant “mathematies.” What
millions wanted was a better type-
writer—an easy-to-use, easy-to-buy
E;ﬂrﬁuﬂ that melded the typewriter's
-copy output with the brains and
correctable display of a computer, all
at a price hundreds of dollars below
the cost of an IBM PC clone with word
processing software and printer.

Enter the personal word processor,
whichmadeitsdebutin ___
1985 with the Magna- %"

BROTHERWP-55[351049)
DISPLAY: B-in. CRT; 15 linew9 | characters
STORAGE: 3 5-in, disk, | 20KE

PRINTER: Dalsywhesd
FEATURES: Dictionary,
detachable keyboard
optional sprendshest

matting software
(stored in a perma-
nent memory for
greater speed and
ease of use), a
computer-like
- b x‘il:t'u dis-
o on play screen
== showing a
e - sizable chunk
of text at one time,
unlimited data storage
using mapgnetic media, a built-
in printer. Tagged at $799, the Vid-
eowriter provided a new alternative
to consumers torn between typewrit-
ers and personal computers.

Since the Videowriter, several oth-
er companies have launched their own
versions of mass-priced, dedicated
(electronics jargon for specialized)
word processors. Some are designed
as turbo typewriters, built around
what is essentially a typewriter chas-
sis. Others opt for the breadbox look
of a transportable computer, with vid-
eo display up front.

Different needs
Today's personal word processors,
whether 1-piece or 2-piece systems,
are optimized for ease of use and bent
on a single purpose—writing. Com-
pared to computers, they barter pow-
er and versatility for simplicity and
straightforwardness. In short, they
aren't for everyone, and prospective
purchasers must carefuli)y consider
their own needs, present and future.
Among the most popular 1-piece
word processors on tﬁe market today
are the Magna-

T .

vox Videowriter.

This was the first 1-

box writing machine
—the word computer
was carefully avoid-
ed—to combine all the
elements of a true word
processor: on-board
text-editing and for-

PANASONIC KX-W1500
(5899)

DISPLAY: B 5-n. CRT. 25 linew80 char.
STORAGE: 3 5-in. disk; 353KB
PRINTER: Daisywieel

FEATURES: Dictionany; detachable

keyboand; mallmerge
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vox Videowriter Models 160, 360 and
460, the Smith-Corona PWP 40 and
B0, the Brother WP-55 (also known as
the WP-500), and the Panasonic KX-
WI1500. Two-piece systems, with vid-
eo displays separate from the main
typing unit, include the Smith-Coro-
na PWP 100, and AT&T's WPTT00.

Ranging in suggested retail price
from $549 for the Magnavox Video-
writer 160 to $1099 for Brother's WP-
556/WP-500, any of these personal
word processors will satisfy the casu-
al writer who needs to produce an oc-
casional letter or a short report and
wants a nicely formatted, typo-free
document. But more {1em.1ndp ing us-
ers, especially those who contemplate
using a personal word processor for
business, will want to compare fea-
tures more closely, Sharing much in
common, these units differ in subtle
—and not so subtle—ways.

How much memory?

Take data storage, for example. All
but the Magnavox Videowriter 160
{(which relies on battery-backed inter-
nal memory chip to hold up to 15 pages
of text) include a floppy disk drive to
store words,

But disk capacities vary broadly
—from 100,000 characters (about 50
double-spaced typewritten pages) for
Smith-Corona’s PWP 40 and 80 all the
way up to 353,000 characters on Pana-
gonic's KX-W1500 and an even great-
er 640,000 characters (about 320
pages) on ATET"s WPTT00.

While Brother, Panasonic, AT&T
and Magnavox use the now-familiar
hard-shell 3.5-in. microfloppy disk-
ette, Smith-Corona has opted for even
tinier 3-in. hard-shell diskettes on its
PWPF 40, 50 and 100. Though smaller
and lighter, the 3-in. diskettes have
two disadvantages. They require a
jacket for protection because the disk-
ette exposes the magnetic surface.
Also they need to be physically turned
over to access the other side of the
diskette, for either formatting or
reading/writing of text. This effee-
tively limits document length toa
maximum of about 256 pages per disk,

Printing style
Printer output is another area of sig-
nificant difference among word pro-
eessors. Panasonic, Smith-Corona
and Brother use typewriter-like
daisywheel printing mechanisms for
hard copy. This satisfies the common-
ly accepted standard of Ielt.er-{:lualit}r
y output: “Does it look typed?
Magnavox’s Videowriters, on
the other hand, employ ther-
mal transfey technology, in
which a print head uses heat to
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melt ink in a matrix of dots onto stand-
ard bond paper. Magnavox contends
the thermal transfer approach makes
for a far quieter machine—which it
does—along with providing greater
flexibility in using different character
sizes and fonts. But eritics question
whether such -:rutr]ul; is truly letter-
quality, even with an impressively
large 24 x 36 matrix of dots forming
each character. They also cite limited
ribbon life as another liability. In
place of thermal transfer, AT&T em-
ploys the more traditional impact dot-
matrix printer in its WPT700, using
an 18 x 24 matrix to improve stand-
ard dot-matrix print quality. AT&T's
rationale: far greater printi:g Eﬁed
(up to 90 characters per second, about
five to six times that of the daisywheel
units) plus the ability to use a range of
typefaces in varying sizes.

Software smarts
Software differences among the word
processors are equally eritical. You
can count on any of these units to de-
liver solid word processing eapabili-
ties with the usual array of basie
funetions, such as search-and-re-
place, block copy, move, delete and so
on. All have competent spelling-
checkers, with dietionaries ranging
from 50,000 to 77,000 words.

But only two companies, Magna-
vox on its Model 460 and Smith-Co-
rona on its PWP 80 and 100,
include an integrated thesau-
rus—a useful writing tool for
students and writers. These
Smith-Corona models also
include an Enhanced Gram-
mar Right system to flag
punctuation errors and over-
used words, and monitor
commonly confused words
and grammatical phrases. A
Graﬁhic Page View shows
ﬂﬂ“ ow the document looks

fore you print it.

More important—for those
planning to use a personal word
processor for serious business
correspondence—is mail-
merge, the ability to gener-

SMITH-CORONA PWP-100
[5899)

DISPLAY: | 2-in. CRT; 25 linew/B0 characters
STORAGE: 3-in. disk; 100KE

PRINTER: Daisywhes|

FEATURES: Dictionary; thessuris; pumcti-
ation chedk; Page Preview, mailmerge

2-3, the PO-9 can certainly
handle light-duty caleula-
tions. Its files also can be
converted to word pro-
cessing format for
printing with text
documents.

Flexibility
For shoppers

trying to decide be-
tween a personal word processor
and a personal computer, there are
other facts to note.

These are essentially closed sys-
tems, aimed at the writer whose need
is for simple printed output. While all
of these models are able to handle rel-
atively long document files, chanﬁi.ng
paﬁr on extended print jobs is likely
to be a tedious task. Only the Magna-
vox Videowriter 460 accommodates

an optional 100-page sheet feeder unit
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munications

capability. None of these units comes
with a serial interface, precluding the
use of a modem or an external fax
board for telephone transmissions
—or even hard-wire data transfer of
text to another machine. With more
data now being transmitted electroni-
cally rather than via the printed page,
writers with “due vesterday” dead-
lines might want to think twice.

Conclusion
So who should buy a personal word
processor? Probably anyone
whose writing needs are likely to
require—and be satisfied by—a
better-grade of typewriter.
That purchaser will gain the
flexibility to correct and re-
vise, at a relatively small cost

premium.
Shoppers on very tight bud-
gets will also appreciate these
units: A low-end PC system

MAGNAVOX VIDEOWRITER
160 | $549)

DESPLAY: | 0-in. CRT; 24 lines/80 chavaciers
STORAGE: Imternal memaony; 30 KB
PRINTER: Thermal-transfer dot matrix
FEATURES: Dwtionany

ate form letters froma
master list of addressees.
This possibly critical capability is
found in the Panasonic KW-W 1500,
M vox Model 460, Smith-Corona
100 and AT&T WPTT00.
Brother, meanwhile, has tried to
address the issue of business software
by marketing an add-on spreadsheet,
the PO-9 Personal Organizer ($149),
that provides up to a 20-column by 65-
row grid with basic arithmetic opera-
tions and 13 built-in formulas. Though
hardly in the same league as Lotus 1-
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($£199), and none offers pin- or tractor-
feed paper handling,

Lack of file-format compatibility
with other machines, whether PCs or
other word processors, might also
trouble some would-be buyers.
There's currently no way to exchange
data diskettes with a personal com-
guter, or a word processor of another

rand.

Yet another potentially serious de-
sign limitation is the absence of com-

—computer, display, software, print-
er—will cost twice as much. People
with limited work space, too, will cer-
tainly like the faet that these ma-
chines, 1-piece units especially, can be
stored away easily and retrieved
without hassle.

Lastly, buyers who can't imagine
any computer being friendly will sure-
ly appreciate the rapid up-and-run-
ning time of this new generation of
writing machines. ™
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AUTOMOBILES

EPORTS

The Probe, XJ6, Continental and Allanté
log 4 million miles.

BY MICHAEL LAMM, Contributing Editor

OME CARS provoke more in-
Sterest than others. And that's

certainly the case with the four
cars that are wrapped up in this
month’s owners report.

Ford Probe

Built in Flat Rock, Michigan, the
Probe is a joint venture between Maz-
da and Ford. The mechanical parts
are shared with the Mazda MX-6
coupe built on the same line. Avail-
able with the 12-valve sohe Mazda
Four, the Probe ean be had in normal-
ly aspirated, turbo, manual or auto
trans, and three trim levels—GL, LX
or GT. The MX-6’s optional 4-wheel
steering is not available on the Probe,

;;.. -

LINCOLN
CONTINENTAL

Most of the owners we surveyed
couldn’t say enough about the Probe's
styling. Appearance easily topped
our respondents’ list of specific likes.

On the downside, a few owners re-
vealed that the Probe's aerodynamic
shape forced air and water into the
passenger compartment. Rain and
windshield washer fluid will blow in if
the window is open even a little bit.
Devoid of rain guards, the sleek styl-
ing has an upside—average of high-
way fuel economy is 32 mpg. Several
respondents also reported an unusual
absence of bugs smeared over the
windshield, which says that air is
flowing over the Probe, rather than
hitting the glass.

74 T P PHIITO BY J0HN LAMSM

Behind styling, handling ranked as
the second-best-liked feature. Power
and performance were the fourth and
fifth best-liked features, right after
the excellent economy. Even the non-
turbo cars seemed to have more than
adequate go,

Asked about quality, 97.8 percent
rated Probe workmanship good to ex-
cellent, a satisfaction rate well above
most domestics.

Front-seat comfort, jfi.‘!l eral spa-
cipusness and silence pleased most
drivers. They also agreed that the
Probe iz essentially a 2+2, with the
rear reserved for children or cargo.

Complaints, and there weren't that
many, ﬁarl to do primarily with sales
and service. Probes were in very
short supply for a while, and many
dealers tacked on as many options and
extras, such as undercoating and
paint sealer, as they could. Few buy-
ers were able to beat the sticker, and
many paid substantially more.

There were the usual complaints
about poor servicing, but even in
those instances the owners seemed to
feel that the problem stemmed from
the dealer's inadequacies rather than
the Probe's. A large proportion, just
over half, of the principal drivers
were women, and many of them were
critical of the handling they received
from both the sales and service de-
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L
partments. In fact, the number of re-
gponses to our survey that listed
mechanical problems was a record
low, so low that the ranking of prob-
lems wasn't statistically significant,

It seems the Probe has made a lot of
friends for Ford.

Jaguar XJ6

In our previous Jaguar owners report
(page T6, Aug. 'T9), we summed up
our survey hy stating: “Jaguar own-
ers enjoy their cars—sometimes
through gritted teeth.”

That seems to be almost as true to-
day as it was a decade ago. The sticker
price is now twice as high as it wasin
1979, but most owners' emotions
haven't changed much. Jaguar styling
still stirs the soul, the car's ride/
handling/comfort prompt as much
praise as ever, minor mechanical
problems still crop up too often, deal-
ers still manage to irritate customers
—and most owners still love their
cars through gritted teeth.

Rigorous campaigns to boost Jag-
uar reliability and dealer image have
borne fruit to some extent. When we
asked 1988 owners about workman-
ship and dealer service, the results
were 15 to 20 percentage points above
Jaguar's 1979 figures. According to
our survey, excellence of workman-
ship has risen 15.4 percentage points

r"
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and owner upininn of service excel-
lence is up 18.3 percentage points.

Even so, XJ6 drivers let us know
that their cars haven't shed all of their
former vices, And as before, electrieal
glitches topped the list.

Ride, silence, comfort, handling
and overall performance received
high marks, but one complaint with
early 1988 models centered on slug-
gish aceeleration. According to 23.5
percent of our respondents, early ver-
sions of the new XJ6 series needed
more power off the line,

In response to owner grumbles, the
factory soon raised compression and
added 14 horses to the 3.6-liter, 24-
valve aluminum inline Six. They also

FORD PROBE

modified the ZF torque converter for
better off-the-line response. And
1989 models received a lower axle ra-
tio (3.58:1 instead of 2.88).

Owners generally praised riding
and driving comfort, but quigmted a
few detail unpru\-ements The power
window and mirror buttons are too
cloze together and sometimes cause
confusion. The ignition switch stands
too near the wiper stalk, so the wipers
are easily turned on by mistake. The
vacuum-fluorescent digital portion of
the instrument panel washes out in
strong sunlight (speedo and tach are
analog). The driver's power seat
won't adjust without the engine run-
ning, and lacks a memory feature.
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OWNERS REPORTS

The electric door locks have to be un-
locked by hand. And some owners
didn't like the horn on the end of the
turn signal stalk.

But even with all they indulge, they
do it gladly, and the majority of Jag-
uar buyers say they wouldn't be hap-
py with anything else.

Lincoln Continental

Baek in 1982, when we last polled
Continental owners, Lincoln quietly
set the standard for the American
Customer Satisfaction Index, despite
the humble Ford Fairmont underpin-
nings. How does the new 1988 Conti-
nental compare on CS17?

On every category, CSI either in-
creased or remained the same. Well,
except for one—new Continental
owners weren't as pleased with the
dealer's service, reflecting perhaps
higher expectations on the owner's

part as much as anything else. The all-
new Continental sports several
firsts—a V6, fwd and the absence of
the trademark spare-tire hump in the
trunklid. Sure, there hasn't been an
artual spare in the hump for a genera-
tion, but there was some concern
about losing a distinctive signature.

Styling, however, remains one of
Continental's strong attractions, both
in the eye of the owner and -
by. Owners also appreciate ti')ze silky,
high-mileage, 3.8-liter engine, which
is a complete and apparently success-
ful redesign of the earlier Ford V6. In
spite of some concern about lack of VB
motivation, complaints about slug-
gish acceleration came from fewer
than one respondent in six.

Fwd and the variable-assist/varia-
ble-ratio steering came under praise
for their combination of road feel and
controllability under every road con-

dition. The ABS was greatly appreci-
ated, as well. But the highly
sophisticated computer-controlled air
suspension undoubtedly helped make
the ride and handling second and third
of the most liked features, especially
after a running change cured a ten-
dency to bottom out on bumps.

Some owners did complain the air
suspension tended to settle noigily af-
ter parking the car, hissing loudly
enough to attract attention from pass-
ers-by, and also hanging up on the oc-
cns;iuna[ curb. 2 rally

nterior ergonomics got gene
good marks, particularly the cavern-
ous rear seating room. The only sore
points were the hard-to-read digital
dash, and lack of small object storage.

As we mentioned, dealer service
was a high spot in our last Continental
survey, with 95 percent of owners rat-
Ing service operations as good to ex-

i - . | . - -
Total miles driven 1,507,713 ort 219 Rear seata: Twocars 3LT
A miles g Specific dislikes: Execellent £.5% Thres cars 1.4

W &upaudpﬂ Noecomplaints 26.4% Good 41.2 Four or more cars 18.3
In town 25.9 eomfort 9.6 Averuge 2.8  Makesof other cars owned:

O the highway 24 Tight seatbelts B Poor f.5 Ford 40, 5%

With Lack of rear headroom 6.7 Had any mechanical troubleT Chevralet 17.3
In 2.8 Water blows in open windows 5.7 Mo BT Mercury 8.8
On Lhe hlghway N2 What woitld you like? Yes 127 Ponitias BT

Frobe ] HNa 3.9% What of trouble? Nissan 6.9

Probe GL 47.2% Revise harness B.6 E aystem 17.6%: Dhod 6.9

Probe LX 0.9 Power seals 5.6 r isaion 176 Would you buy a Probe again?

Probe GT 21.9 Add rain deflectors 43 Air conditioning 4.7 Yes T3.

Transmisston cholees: More powerful engine &8 Shift mechanism 11.8 Maybe 204

Sspeed manual 54.6%  How much did you pay? E.8 Nao &0

d-apeed automatic 46.4 Average $13.673 I¥id you repair it yourselfT Would you buy a different
did you choose the Probe? Range $10,148-18,000 Mo 91.2% Ford next time?

ling 91.4% Workmanship e Yea 8.3 Mayhe 51.6%
24 6 Exeellent 71.4%  Dealer repairs satisfnciory? Yes 28.0

Handling 2.1 Good 2.7 Mo b5.6% No 24

Performance 14.4 Average L9 Yes 4.4 FPrincipal driver:

mﬂ- 78 Poor 0.4 Diealer service opinion Femake &2

Bpecific : Comfor apinion 2.3% Male 45.7

Exterior styling BE.5% Front seats: Good 421 %ﬂ 16

Hanadling 47.0 Excellent 67.4% Average 13.8 .ﬂ;ﬁ of owners

Economy 271 Good 27.8 Pour 0.7 nder 29 years 33.6%

Power 5.9 Average 33 Number of vehicles owned: B0-49 years 44.2

Performance 21.9 Poor LG ear only 36.4% 50-plus me

Total miles driven 1,145,512 Not !nmﬂ:‘h:;ilmn 6.1 Average 5.1 Four or more cars 23
Arermgu&lu gallon: Shoulder 6.1 Poor 0.0 Makes of other cars owned:

Wi d—npaad’l:tm‘h.ﬂ-r: What changes would vou like? Had iy mechanbeal trouble? Oldgmobile 16.9%
In town 17.3 More powerful engine 20, No 50.6% Mercedes 16.56
ﬂmhm 2.0 No 16.6 Yes 484 Cadillac 14.2

Why did you the X167 Add feature 6.9  What type of trouble? Chevrolet 14.2
Btyling et Laeas nfe controls 6.2 Eleetrizal system 22.5% Ford 1.6
17.3 Revised Automatie tranamission 17.5 o 10.8

ury/etatus 16.7 Change horn location/sound 5.5 Brakes 156.0 Wi you buy aJaguar XJ6

Ride 120 How much did you pay? Air conditioner 16.0 again next

Owned Jaguars before I'llg Average 43, D.Eﬁpmwl!ﬁ 1256 Yea g.gl

Performance 1 Range 250-52, D00 you repair i yoursel 7 Maybe 5

Bpecific likes: Wﬂnuuhipnﬁlﬂ Hao o.5% No 122

Exterior styling TT.B% Excellent G 6% Yea 6.1 Would you buy a different

HRide 4.4 Good 352 Diealer repairs satisfactory? i | next 14

Comfort 438 Average 5.6 ¥ 55.8% o 50, 3%

Handling 27 Poor 0.6 M. 4.2 Mayhe 412

15,0 Comfort opinion: Drealer service opinion Yes B.5

Interior 124 Front seats: Excellont 38.56% Principal driver:

Specific dislikes Excellent 67.3% Goodd BT Male b.0%

Sluggrish low Good 26.7 Average 17.3 Female 2.2

i 23.5% Average 4.8 Poar 4.5 B!ﬁl“l a7

‘Weak a'e performance 114 Foor L2 Number of vehicles owned: Aﬂ of owners:

Pour dealer service 9.1 Rear seats: This car onky 10 3% nder 2§ years L.2%

MNuoizy brakes B3 Excellent M.0% Twa cars I7.0 30-48 years 3.5

Mo eomplainta 7.8 Good 40.4 Thres cars 30,3 GO-pelus 65,2

*Percentages might not equal 100% due to rounding or an insufficient amount of data
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cellent, but that number has slipped
to 84 percent. Previously, 81 percent
said the dealer had repaired their car
satisfactorily, and that number has
dropped to 63 percent. That may be
gome indieation of the sophistication
of the systems on the newer vehicle,
and the difficulty the industry is hav-
ing training mechanics. However, the
number of actual mechanical difficul-
ties encountered are so low as to make
these numbers statistically suspect.

Cadillac Allante

Expensive, and worth it. That's what
most Allanté owners say about this
newest of Cadillacs. Not that every-
thing’s perfect in Allanté land, but it's
close enough, even at the $55,000-plus
sticker price. With cars like this, price
becomes one of the luxuries, Call it
sticker pride. If the car didn't say,
“Hey! Look what I bought!" the own-

er 'grubabiy wouldn’t have bought it.
Allanté picked up most of its
points on styling and fun, in spite of
the fact that 73 percent of the owners
were 50 or older, with the converti-
ble/removable hardtop being a big
plus. Some Allanté gualities that
made owners feel young made others
feel old, with specific complaints
about the stiff steering and tight ride
quality. Raising the unpowered con-
vertible top was a sore point, also.

One Allanté perk virtually all own-
ers relish is dealer service. More than
half our respondents rated service as
nothing but excellent.

In spite of its Italian-built body, the
Allanté is mechanically pretty much
an Eldorado clone, so serviee techni-
eians should find few surprizses.

Although there were a number of
complaints relating to window seals,
which should all have been replaced

under warranty by now, more than 80
percent of our owners rated work-
manship as excellent or good. People
who are paying $50,000 and more fora
car have high expectations, so build
quality must indeed be high.

Of general pros and cons, short
drivers complained about poor rear-
ward vision, especially in early cars
with taller headrests. Others com-
plained that the outside mirrors were
too far back on the fenders to spot oth-
er cars to the rear, The driver infor-
mation center came under fire for
being difficult to read in bright light,
while the Deleo/Bose sound system
received almost universal praise.

Another high point involved the at-
tention-getting qualities of the car,
with owners repurtmg coming oul of
stores to find curious admirers full of

uestions. “What’s that?” they ask.
*Money talks?

Td‘.li miles driven 1,203,903 Fisiar [i:3 [EE= ] 3.3 Average Il.2
miles nllm Why did you choose the Average a2 Poor Bl
4-speodp“ Linealn nental? Poar 0.4 Numberof vehicles owned:
ln Lown 18.1 60.0%  Comfort This ear only £1.1%
the highway 24.3 Lineolns before 204 Front seats: Two eurs 47.1
Cnntln:nhlleﬁu Comfort g2 Excellent TL.T% Three cirs 16.%
Elmlmamu BO.6% Front-wheel drive 8.2 Crood 5.2 Four or more ears 4.9
Standard Continental 14.56 guﬂit}':‘wwknwum;: BE Average 27 Makes of other cars owned:
Mﬂurutlum chosen: B8 Poor 0.4 Ford 23.8%
f6.95%  Specific likes: Rear sents: Chevrolet 15.5
Overhead consale 52.3 Emmntrllm 68.5% Excellent 6lL.2%  Mercury 15.5
InstaClwar windshield a2zl Ride 4.8 3T Lincoin 121
Electrie seats with memory, Hundling M Average 1.6 Cadillae 121
H:v-:v.rer]ul'r.m-u- 40.8 {'.omfm't 35.3 0.4 Pontise = a7
JBL s m 1 Eﬂummr 1.3 Had any mechanical trouble? Would you buy a Lincoln
Hm" 0.5 Elltﬁ lllkﬂ' Mo T1.2% Continental again?
mrf.:unl.inml.ll"l fude in Yes 288 Yes To.2%
m«:ﬂmﬁd tright 21.1%  What type of trouhle? Mayhe 0.1
-.ugenlhu system? 16.2 Electrical system 21.6% Na 4.6
xeellent aT.0% pamrr 14.1 Supeuﬁnnfutwdu 122 Would :ronhm' Ford-Lincoln-
mml E.6 N lmirl.tthﬂ 1.6 Trip compaiter B.1 Mercury
3 21.2 7.0 Keyloss entry system 8.1 Muyhe 46.3%
!ilt:.aill Factory 104 wmmmw would you like? M f R sitht H.1 ¥u M;
Fair 44 [ i you repair ! o 18,
Poor 28 Drigital instrument contrast 19,3 0] M.6% driver:
How do you rate vour Continental's More powerful engine 1.3 Yeu HY Mule 3%
antilock braking system? Automatie anlenna 6.0 Dealer repairs satisfnclory? Female 28.3
Exeellent 35.%%  How much did you pay? Yes 83.2% Bﬁﬂlj 74
Very good 8.7 Avernge 28, 3810 No 36,8 Age distribution of owners:
Batiafactory H E Workmanship opi ﬁ s E ool e 35.2% Hrﬂym 23‘_?
nion: xoellent % VEars
Fair 0.4 Excellent 5T.1% 485 50-plus 770
IM.:I miles drh:nl.l 561,171 Lisck of power - 1III!"6J Yeu - " 474 Flrwl:lrl ﬁg
verage miles per “'hlldﬂllum ¥ou What trouhle? U OFF MONe Cars
n Lawn 16.8 No 21 E e windows A2.7%  Makes of other curs owned
O the highway LR mechanksm 17.2 Convertible top 24.5 Cadillac T6.6%
Why did you choose the Allanié? Maore powerful engine 0.4 Bat 20.4 Chevrolet .8
Styling 0. 9% Better rour vision 8.6 E m 1.3 Lincoln 1.7
Americnn origin 24.2 N"Mﬁu .9 Weak or notsy /e Mercedes 18.7
Performance Ig.g you pay? $380  Did blower o - 0.2 Whﬁ —— 129
Handling ¥ you repair it yoursel ol a Cadillae
i 6.5 H.mp.- FAG, HO0-60, 000 Mo 43 7% again next time?
Sty P T0.3% wﬁmulhn S 5H.6% DQL“ repairs satisfuctory? o ;El.;h gﬁ‘
n . L : er ? !
Hlndhgng 45.8 L = H Yes T1.0% No 16.2
Comfort 210 Average 0.2 i 22  Would you buy n different
180 Poor 1.6 Dealer service opinion Cadillnc next time?
Power 162 Comfort opinion, overall: Execellent 50, 4% H.la.'bu 43.6%
Specific dislikes: Excellent 6L.5%  Good 322 27
Eiffort erecting saft top 26 4% Good H- 8 Avernge 124 27.8
No 16.2 Average 23 Poor 5.0 Aﬁdhtﬁhulm of owners:
Foor rear vision 16.2 Poor 23 Number of vehicles owned: ndermream 0.8%
Convertible top lealks 9.1 Hal any mechanical trouble? Thia car only 6.1% B0-4% years =8
price 6.1 Ho 62, Two cars B il plus a6
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AUTOMOBILES

Firsthand Drive Report

CHEVROLET
CORVETTE ZR1

VER THE centuries, the
medieval fortress city of
Carcassonne, in south-
western France, has seen
plenty of strange comings and goings,
including desperate battles involving
alot of smelly guys in tin suits. Butit's
safe to say there have been few events
to rival the show that Chevrolet cre-
ated earlier this year as a dozen shark
ghapes rumbled through the ancient
gate and across the drawbridge.

This unlikely tableau marked the
official launch of one of the most ea-
gerly awaited performance cars in
American history—the Corvette ZR-
1 (or, more properly, the ZR-1 option
on the Chevrolet Corvette),

Chevrolet elected to hold its ZR-1
press introduetion in France for two
reasons. The car got its first public
showing at the Geneva Auto Show in
early March, about a week before the
press preview, and the region offered
a variety of challenging roads with a
more casual level of traffic enforce-
ment than anyplace in the U. 8.

Given this car’s vast capabilities,
that last part was important. Getting
to the ZR-1's limits is an activity that
requires (A) plenty of space and (B)

icial lenieney. And so it was that 12
new ZR-1s growled across the moat
and into a misty March morning.

What followed was a day of high-
speed pursuit over hundreds of miles
of gorgeous French countryside, fol-
lowed by a second day of track activi-
ties at the Goodyear Mireval test
facility at Montpellier. And what
emerged was an unshakeable convie-
tion that Chevrolet has hit the mark
squarely. The ZR-1is a giant step
ahead of any production sports car
ever built in this country. It combines
everyday good manners with per-
formance potentials that equal or sur-
pass the world's most exalted thor-
oughbreds. And if $50,000 seems a bit
steep, consider what you'd have to
pay for a Ferrari Testarossa.

It speaks well for the basic excel-
lence of the Corvette design that most
of the ZR-1 story is under its hood.
Aside from the massive rear tires, the
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Heart of new ZR-1 Is 4-cam, 32-valve, 5.7-liter LTS VB, capable of roughly 375 hp.
Slick-shifting ZF &-speed sends power to rear wheels.

ZR-1is essentially a high-tech engine
swap, substituting the all-new 32-
valve aluminum LTS5 V8 for the old
cast-iron pushrod small block L98 VS,

Chevrolet initially sought to econo-
mize here, hoping to avoid the fearful
tooling costs that go with any new en-
rine, let alone one intended for a low-
volume sports car. Thus the first
mandate to GM's Lotus subsidiary
was to design 4-valve heads for the
amall block.

But it soon became clear that this
tactic could not produce a powerplant
that would simultaneously meet out-
put, emissions and fuel economy re-
quirements, an all-but-incompatible
trio that had already eliminated sev-
eral other candidates, including turbo
Vs and a twin-turbo V8. Lotus was
given an almost-clean sheet of paper.
Only the L98 bore centers were pre-
served, partly as a packaging consid-
eration. Although displacement is
essentially the same at 5.7 liters, the

LT5 has a slightly smaller bore and
glightly langer strake.

Drawing on the extensive racin
experience Lotus has accumulatec
with twin-cam multivalve engines,
the aluminum alloy block is contempo-
rary, but hardly revolutionary. The
open-deck design is sand cast (at Mer-
cury Marine), and uses Nikasil-plated
cylinder liners in place of the more
common cast iron. The aluminum lin-
er choice was dictated by the need for
close tolerances and optimum ring
sealing, and Nikasil—a nickel-gilicon
alloy—provides superior wear char-
acteristics,

Evidence of the LT5's power poten-
tial can be seen in the massive lower
end of the engine. The block casting
includes external ribbing, for extra
strength, and the lower erankcase as-
sembly, also east aluminum, incorpo-
rates cast-iron bearing cap bolts,

Main bearings are substantial at

(Please turn to page 104)
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SPORT VEHICLES

?Wemnquerland.sea and airinatest

2 al hovercraft that gives
mani‘ngta the term all-terrain.

Fleet of high-tech hovercraft
puts on an alr show in Miami's
Biscayne Bay, Flying in formation
|above] fram left to right are

- Scat ll, Neoteric Racer and Scat HP.
- DynaSurf fleft), a prototype

by Nimac, powers ashore among

.ﬂ-m
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HE FLEET RUNS in loose

I formation toward the saltwa-

ter flats of Miami's Virginia
Key. The water is less than a foot deep
and getting thinner. Sandbars ap-
pear. We run over them and surprise
a flock of snowy egrets perched in the
mangroves. The water becomes little
more than a glaze over white sand.
We run on.

Finally, we make shore and head
single file down a twisting, partially
submerged trail. We bank left, then
right, then down a long straightaway
to a cul-de-sac where we spin a tight
180° turn and head back the way we
came. We reach deep water moments
later, then roar out Lo Bea.

This was my first hovercraft adven-
ture and it was an eye-open-

er. I've boated in Biscayne Bay
dozens of times, but this made it seem
like a new world, I went where no
boat could go. I explored shallows,
gandbars and even dry land, all inae-
cessible to any other kind of craft.

Over the past few years, persanal
hovercraft have come of age, Manu-
facturers are now producing afford-
able, reliable, turn-key sport
vehicles. There's even a growing race
circuit. So the time seems right for a
PM test of four single-engine, 2-up
sport machines from three of the top
builders.

Over a period of three days we ran
the fleet through a wide range of
wind, water and land conditions to
learn about their strengths and weak-

nesses. Here are the results.

Scatll

The Scat 11 is the lightest,

least intimidating and most

forgiving eraft in the fleet. It

also sports the lowest price
(£4995), making it a superb en-
try-level machine.

The first thing flyers notice
about hovercraft (not just the
Scat 1) is that they're loud.
The second thing you notice
is that hovercraft don't

actually turn, they arc. The Seat I1is
actually very responsive, as hover-
craft go, but this refers to wide
sweeps rather than G-force turns.
Flyers quickly learn to lean hard into
turns using their body weight to
tighten the pivot point,

One of the most interesting design
elements of the Scat 11 is its bow-high
bubble (air cushion) profile—about 1
in. higher in the bow than the stern.
This is done to reduce the possibility
of plowing in, which oecurs when the
bow strikes the water.

Other features of note on this easy-
to-use machine are 428-¢¢, 36-hp
Cuyuna engine, lanvard stop switeh,
direct drive (no belts), four eleats and
removable gas tank.

Scat HP

The Scat HP is the Scat I1's more
owerful brother. Both feature simi-
ar hulls, outer shells and standard
features, such as Scat’s distinctive
bow-high bubble and direct drive.
The main difference is the torquey
496-cc, 52-hp Rotax engine that pow-
ers it to fleet-leading top-end speed
and hole-shot times (200-ft, runs be-
gun on water froma dead stop),
If the Scat 11 is the fleet’s superb
entry-level machine, thE'




AIR POWER

Fa

RUIDOERS BLADES

UFTDUCTS ™

HP is the next logical step up. In-
creased power makes it an ideal 2-up
rider and a jack rabbit in getting over
the hump, a term that refers to a wa-
ter-displacement effect that slows
forward progress until the craft
climbs overit.

The increased power of the HP
adds only 60 pounds, so the respon-
give machine whips around like a
roadster in corners and nails a 180°
turn with conviction, a technique for
achieving a high-speed stop.

The HP comes with an electric
start, digital engine-hour counter,
tach, temperature gauge, handrails
for the passenger, and a $7495 price.

Neoteric Racer

The Racer's similarities to the Seat
HP include weight, top-end speed and
engine displacement and horsepower,
but the differences are striking. It
comes equipped with a twin bucket
system, unique among the fleet, that
neutralizes thrust air by diverting it
forward. Close the right bucket, by
pressing a foot pedal, and the eraft
turns right. Close the leftside and,

AIR CLISHION

RIDING ON AIR
What's under a flying hovercraft?
Lirerally, a cushion of air. The skirts

never leave the ground, but the hull
does—about & to 8 In.

TWAST
THROTTLE

WIND/SPLASH
SCREEM

w  SKIRT SEGMENTS

By combining bucket action with
body English, the Racer becomes a
highly maneuverable craft. Close
both buckets and it achieves some-
thing no other eraft can do—reverse,

The Racer is also distinguished by
stator blades aft of the fan, electric
start, engine-hour counter, temp
gauge, tach and fuel gauge.

Strangely, the Racer is the only
craftin Lﬁe ﬁ'eet tosport a flat air bub-
ble. This means that its bow is closer
to the water and more prone to plow-
ing in. It also means it's harder to get
over the hump, a fact borne out in its
sluggish hole-shot times.

Hovercraft Plans

It you want to build your own hovercraft,
you nead look no further than the pages
of PopuLan MecHanics. See “'Hot-Rod
Hovercrafl” (page 92, May 'B6) for a de-
scription ol Tri-Flyer, 75-mph multipas-
sanger maching; and "'Build Cur Alr-
Cushion Pegasus” (page 62, Jan. '84) for
adesoription of a “fhying saucer, " Plans for
both are featured in PM's Plans And Ideas
catalog (52 from PoruLar MECHANICS,
Box 1014, Radio City Station, Now York,
NY 10101).

Aside from exposed battery and
bucket cables in the eockpit, the Rac-
er is a well-built eraft that offers
enough challenge and complexity to
satisfy intermediate flyers.

DynaSurf

DynaSurf is a prototype—literally
the No. 2 vehicle out of R&D—built in
Japan by Nimac. Retail craft, which
mﬂ incorporate many modifications,
won't be ready until the fall. But let's
Iook at what's already been achieved.

DynaSurf sports the fleet's largest
body and biggest engine, a 600-cc, 81-
hp Kawasaki 4-stroke. Enormous
power gives it tremendous stability
and 2-up riding capacity.

But the added power doesn't fully
ecompensate for the increased weight
(fleet-leading 585 total pounds).
Greater mass generates greater mo-
mentum. Censequently, DynaSurfs
turning radius and stopping time (in a
180° spin) are the longest in the fleet.

Other problems to be addressed in
future models are frequent engine
breakdowns (probably due to insuffi-
cient marinization), overly long bow
skirt segment (tearing means com-
plete loss of bubble), clumsy side-to-
side handlebar steering (instead of a
joystick), and flimsy skirt material.

Onthe ugside. this is the fleet's qui-
etest machine, due to stators and
acoustic holes in the fan cowling. Oth-
er noteworthy features are handrails
for the passenger, electric start and
ability to use unmixed, regular gas.

The test team looks forward to com-
ing advances in the DynaSurf and the
rest of the fleet. To our newly educat-
ed eye, Scat seems to have put the
most R&D effort into perfecting a re-
liable, user-friendly craft. Neoteric
seems to be aiming for a sophisticat-
ed, high-tech approach. DynaSurf
seems to be seeking stable 2-up riding

well, you get the picture. and high-performance power. ™
—— B
[ #
SPECS AND DIMENSIONS TEST RESULTS
MANUFACTURER LENGTHWIDTH  ENGINE PRICE | AIR CUSHION TOP END HOLE SHOT HAMDLING'
MODEL/FHONE ADORESS WEIGHT/FUEL cehp AS TESTED | HEIGMT (in.] SPEED/COMMENTS 200-h/COMMENTS COMMENTS
Scatl HP 10621 N. Kondall Dr WHEZ  Folx giec-  ST4R5 | 0.8 awg. 39.5 ingh B.495ec, hghbow  True iracking in
{305) 2T4-5CAT Mimmi, FL 33176 300166 irez start 406 128" rﬂar 1 f iofquey ehgine  STRIghtmways, like
o ce 52 hp in bow i o  vog 2 Toudeter &) e
Heoteric Racer 848 Tippocanos B2 11EE S Fuji, aleginic G5 625" a9 mph, glalorin- 1155 80c, lowbow  Buckols add ma
[B12) 234-1120 Teme Haube IN4TAOT 390 G6gal  star 438 cc fiat bubible creass frust makms it harder io  newseratilty, racks
50 ho bow 1o &h afficency climb humg wl] in wind
Scalll 10621 M. Kencall Dr BEET Cuyuna, pull 54995 T3 avg., 355 mph, sprghtly B2 sec.. bow-high Predictable, re-
(305} 274-5CAT Mimm, FL 331 T8 300 1h. 6 gl start 428 co 1 in. higihar n or mmall snging profite haips ovar spommres, leasl
o tha hump Inhrmedating
Himac DynaSurf 180 Adpms Ave 12'T& Kawaso, FE95 625" avg., 38 mph, luluie pro- 9,84 sac., BN Gaond lor 2-up nd-
[516) 434-1 Hauppauge. WY 11788 585 1b./Ggal lectnc star Tm, haghes  fodypos will probably hmiwy, bonivhig g, bin handles
600 ce'BY hp n bow b fAmtET profie helps g & limo
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OUTDOOR
STRUCTURES |

Four Great \Ways To Improve Your Property

B MULTILEVEL DECK

B LATTICE FENCE

B SERPENTINE WALKWAY
PLUS: OUTDOOR BUFFET
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' OUTDOOR STRUCTURES

FULL

DECK

A new deck design with all the trimmings. Adapt it
to your home and build it yourself.

BY EUGENE AND ELIZABETH THOMPSON

NE OF THE great advan-

tages of owning a home is

owning the space around

it. Let's face it, whether
your house is on a postage-stamp lot
or a multiple-acre estate, if it weren’t
for this space, your house wouldn't be
much more than a condo.

Think of the space around your
house as an outdoor room. A room
where fences mimic walls, the floor
transforms from stable deck to undu-
lating lawn, halls are interpreted as
tasteful walkways, and the ceiling, of
course, is only limited by the sky
above—a defined area that accents
the natural environment while acting
as an extension of the household living
space,

This is the outlook that inspired the
deck design, featured here, and the
fence, walkway and outdoor buffet
ideas that follow. All of the projects
are built with pressure-treated lum-
ber. Where screws are specified, we
used Fastap Plus serews. These have
a special Dacrotized coating and an in-
novative auger tip for fast installation
with a powerdriver and Phillips-head
bit. For more information on these
screws, contact Fastpae, Ine. at 17903

Entrance to the deck area I:hywlynfaxpa-
clous lower platform. A similar unit on the
main deck affords easy access to the house.

Ha

Arenth Ave., City of Industry, CA
91748. As an alternative, you could
use galvanized drywall-type serews.

While the deck that we built was
created to complement our specific
home, the basie design could be adapt-
ed to any situation. Rather than make
drastic changes to our backyard, we
designed our deck to incorporate ex-
isting trees and shrubs and wrap
around our masonry barbecue.

When planning your deck, first
make a scale drawing on graph paper.
Incorporate the features that suit
vour needs and dimension the deck
appropriately for your space. Don't
forget tolay out your lighting and out-
let requirements and plan to use dedi-
cated circuits with GFCI (ground
fault circuit interrupter) breakers.
Check with your local building inspec-
tor to see if your ideas conform to the
building code and then create a list of
materials. Also, before you begin,
note that all of the deck and planter
trim pieces are rounded on the upper
outside corner. You should form these
edpes with a router and Ye-in,-rad. bit
before cutting the stock to exact
length.

Setting the posts

First, Er?xre 5t.a|£?at the deck corners
and use mason’s line to indicate the
perimeter. Determine that the layout
18 square by checking the corners as
follows: Measure 3 ft. out from the
corner along one edge and 4 ft. along

the adjacent edge. The distance—on
the diagonal—betwecn these two
points should be 5 ft.

Then, build batter boards outside
and parallel to the deck perimeter, for
aligning the posts. Batter boards are
long boards nailed to stakes driven
squarely into the ground. On the
boards, lay out the position of each
2x8 that will be carried by a post. De-
termine the post positions by running

P PHOTOS BY HUMPHREY WLITTON

mason's line from the batter boards to
corresponding beam positions
marked on the house.

Dig roughly 8-in.-dia. post holes to
below the frostline. The in-ground
planter is constructed around doubled
dx4 posts so these holes will have to be
larger. Secure the doubled posts to-
gether with Yi-in.-dia. x 6-in. lag-
SCTEWS,

Lay about 4 in. of gravel in all the
holes, insert the posts and brace them

POPULAR MECHANICS ® JUINE | 589



stakes driven in the ground. Dou-

i “re plumb, square

and aligned with the mason’s line.

Then, pour the concrete, sloping the
top surface to shed water

The in-ground planter

Onece the conerete has set around the
doubled posts, remove the braces and
trim the posts Lo % in. less than the to-
tal planter height. Use 3-in. screws to
fasten a 7-in.-long 2x4 cleat to the in-
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If you're installing a I
planter, secure the junction box to the

separates the box and fis
from the main planter bed area. Run
enough wire from the box to connect
to the rest of the planned lighting eir-
cuit, Sheath the planter sides with

horizontal 1x6 boards secured with 2-
ilL. = =

Miter the top 2x4 trim exactly to
length and secure with 1%e-in. lag-
serews driven from the inside of the
1x6 boards. Then, add 4-in. Falva-
mizedl corner braces to Heep the cor-
ners tight. Install the vertical 1x4
IH‘H!"':- & .'-|I||'|‘|'|| {1 1 |'||I |||'i'|1|'||'i1-l_|.£.
Leave a Ya-in. gap between each
board and the next, and between the
board ends and the trim.
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Framing the main deck

Use a chalkline to mark a level line on
the house wall that indicates the top of
the deck, Measure 1% in. down to find
the ledger position. If your house has
wood siding, install metal fashing un-
der the siding and bend to lie on top of
the ledger edge. Cut the 2x8 ledgers
to length and secure them to the
house with lagserews and washers.

If you're fastening to & masonry
wall, first install ex on shields of
an appropriate size for the lagscrews.
Bore the anchor holes with a earbide-
tipped bit and tap the anchors in place

with a hammer, Once the ledgers are

secured, transfer the framing posi-
tions to them. The short-wall ledger
in our installation is lagserewed to the
in-ground planter as shown.

Clamp the main support beams o
the posts, check for level and secure
them to the ledger with galvanized
joist hangers. Lay a straight 2x8
across the beams to ensure that they
lie on the same level plane. Then,
clamp in place the shorter beams that
extend from the midsection of the
deck. Secure beams to posts with %&-
in.-dia, ® 8-in.-long carriape bolts,
washers and nuts.

Use joist hangers to install the 2x6
and 2x8 joists that fit in between the
beams. We uszed 2x6 stock to create a
square frame around the tree. Mark
and cut the bench posts 157 in. above
the framing and the planter posts 36
in. above the framing. The posts at
the midsection are eut flush. Com-
plete the main deck framing by in-
stalling the angled 2x8 joist that fits
between the planter end posts as
shown. Lay out and install any addi-
tional wiring and junction boxes ae-
cording to your layout.

Next, frame the lower platform 4
in, below the main deck using 2x4
stock. Use a line level to transfer the
platform frame height from the main
deck to the platform posts. After the
framing is done, cut the posts flush
with the 2x4s.

Laying the deck

Begin by laying diagonal 2x4s on the
lower platform starting with the piece
adjacent to the angled 2x8 joist. Miter
one end to fit against the main deck
framing and overhang the other end
to be cut off when the decking is done.
Secure with 3-in, serews. Install the
remaining boards leaving a Vi-in.
space between each board.

Trim the deck boards flush with the
framing. Cut the trim that fits around
the platform and continues around the
in—é;rﬂund planter. Miter all corners
and install with 3-in. screws.

Before laying the main deck
boards, install the 2x4 trim that runs

Bh

along the front edge of the deck so
that it protrudes 1% in. above the
framing. This serves as a stop for the
angled deck boards that can't be
trimmed later due to the posts,

When laving the deck boards, plan
any necessary joints to fall on the
framing and stagger joints in adjacent
rows ¢ we decked around the
existing tree, the hole was cut in an
octagonal shape. When the decking is
complete, eut the board ends flush

The 4-in.-high entry door platform
is framed with 2%-in.-wide stock
ripped from 2x4s, Secure it to the
deck as shown, lay the deck boards
und install the trim.

Building the bench/planter

Cut the 2x4 bench supports as shown
in the drawing. Clamp the first pair in
place 80 the top edges are Y in. above
the bench post top and the pieces are
level. Secure with two Vi-in.-dia. = T-

with the perimeter framing and in-  in.-long carriage bolts per post. In-
SEAITthe PTG XA stall the remaining supports in the
2X8s - ]
; '. r "'Ig-!:':“
r . - ; .
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same way, checking that they're all on
the same level plane. Bevel the seat
support adjacent to the angled sec-
tion. Next, install the 2x4 spacer that
rests on the seat supports on the side

of the planter opposite to the bench,
The end that joins the angled planter
section is trimmed at 45° and the other
endis flush with the last post. Installa
E 4 spacer directly on the 2x4

POPULAR MECHANICS ® JLINE 1959

in. above the first gpacer. Cut 2x4
stock for the long planter beds. Bore
Yi-in. drainage holes and secure the
beds between the spacers with 3-in.
SCrews.

We then mounted the junction box-
es for the lighting. The wiring runs up
the inside face of the posts and is cov-
ered by 2x4 stock with a channel cut
along the centerline. The wire is rout-
ed to the box via holes bored in the

posts as shown,

Cut and install the six vertical spac-
ers, two per post, on the long
planter section. Miter the top
_ends and bevel the edges of the
-« pair adjacent to the an-
T gled P]amer section.
Frame the an-

pled section with 2x6 stock, carefully
fitting the bed around the posts and
securing with screws, Then, sheath
the planter with 1x6 boards,

Before installing the bench boards,
secure the outside section of 2x4 trim
to the 1x4 spacer. Then, begin laying
the 2x4 bench boards spacing them
with Yi-in,-thick x 8-in.-long strips of
lattice, Stack two strips edge to edge
between the boards over each sup-
port. Fasten each board to the last
with 314-in. screws.

After the last board, saw the bench
end straight and square and install
the remaining 2x4 trim. Then, cut and
install the planter top trim and the
outer layer of vertical 1x4 boards.

Finish the deck by installing 1x2
trim around all bench posts and along
the deck where it meets a houge wall,
If your deck incorporates a tree, con-
struet the tree curb from 2x4 stock as

shown in the drawing. ™
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OMAIN

Make the back forty your own with our easy-to-build

sectional fencing system.

BY EUGENE AND ELIZABETH THOMPSON

bors, then we have the solution for

making your neighbors the friend-

liest people around. Our 6-ft.-high
fence adds just the right level of pri-
vacy to an outdoor living space.

The fence is composed of 4x4 posts
that support light and airy lattice pan-
els. The lattice is available at building
suipl.ierﬁ in a standard 4x8 panel size.
Like the rest of the lumber that we
used, it comes pressure treated for
long life. Beneath the lattice is a skirt
of vertical 1x6 boards that makes an
ideal backdrop for a decorative border
of flowers.

To make the gardening chores easi-
er, we installed 2x4s around the
flowerbed area. This keeps the lawn
at bay and, because the 2x4s are pres-
sure treated, you'll never have to
waorry about deterioration.

The main fence and border compo-
nents are secured together with steel
framing connectors. We used Teco
Ty-Plates for the flat connections and
Teeo framing angles where the bor-
ders join the posts. Use galvanized
drywall screws or the Fastap screws
mentioned in our deck story to join all
members.

I F GOOD fences make good neigh-

Planning your fence

First, use graph paper to make a scale
drawing of the area to be fenced in.
Divide each straight run of fence into
equal segments of 9612 in. orles: . This
dimension is derived from the stand-
ard 8-ft. lattice panel length—the ex-
tra % in. is for clearance and makes
the installation easier.

To start construction, drive a stake
at the ends of each run of fence.
Stretch a string between them along
the fence line and measure off the post
positions. We used B-ft. posts set into
2-ft.-deep holes. A posthole digger,
available at most equipment rental
dealers, makes the job easier. Dig the
holes 4 to 6 in. deeper than required

88

and add gravel to bring the hole toa 2-
ft. depth. Then, cut a notch in the top
of each post to accept the 2x4 top rail
as shownin the drawing.

Insert a post into the first hole. Ad-
just the height by trimming the post
ttom, or removing or adding grav-

Secure two diagonal braces—one

e

al,
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at right angles to the fence and one in
line with the fence—to stakes driven
into the ground. Adjust the braces so
the post is plumb. Place the braces on
the outside of the fence so they won't
be in the way when the skirt and the
top rails are installed, Instal] the re-
maining posts in the same way uainia
line level to adjust each post to the
height of the first.

Cut the 2x4 top rails to length so the
joints are centered on the posts. Tem-
porarily elamp the rails in place and
double check that the fence is
straight. Then, backfill the holes,
firmly tamping the soil with a heavy
steel bar. Secure the top rails with 3-
in. screws and reinforce end-to-end
joints with framing plates as shown.

Next, attach the cap rail to the top
rail with 3-in. serews on 16-in. cen-
ters. Use 20d galvanized nails where
the cap rail joins the post tops. Bore
nail pilot holes to prevent splitting.

Building the skirt
First, secure the 43%-in.-lon 2x2
e in-

nailers to the posts flush with

177"'?'."'? . ._.__
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side post faces. Butt the top ends  Installing the lattice hnsannpeninﬁnrgate. run a string di-
against the top rail—the bottom ends  Cut each lattice panel to % in, less agonally to the gate post. Then, re-
indicate the height of the skirt, 3 the posts. move the sod to make a 3'%-in.-wide

M.‘m (18]
Carefully measure the exact dis- sition
tance between the posts and cut sk
of 2x4 rails to fit each section. If your la
ground is level and straight, simply
secure 20-in.-long 1x6s to the
with 1%-in. screws as shown in
drawing. If your ground varies

trough along the border line. Dig
awa soil so that a 2x4 will lie
ﬂ;ﬂﬂg'with surrounding grass.

Dig roughly lﬁain.{lgeif- holes
~spaced at 3- to4-ft. intervals along the
flowerbed line. Install pressure-
treated 2x4 stakes in the holes and

tween the , orif it ~ check that the stakes are on a straight
ly, cut each board to - line. Use a scrap piece of 2x4 laid in
ground leaving a 2-in. ‘the trough to mark the exact stake
the board the gro

w.mmm to length and in-

tach the skirts with the fram

as shown in the drawing, 1e border 2x4s to fit and se-
2 SCREWS e e bottom layer to the stakes
STAGGERED in. serews. When installing the

the joints as shown in
Connect the border to

L
. 2
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P OUTDOOR STRUCTURES

PV PHOTCES BY HUBAPHREY SUTTON

GARDEN
PATH

An easy-to-build walkway that leaves the straight

and narrow behind.

BY EUGENE AND ELIZABETH THOMPSON

ERE'S a reason why back
country roads are never
straight. They evolved from
paths and trails that conformed

with edge banding to conceal the deck

board ends and highlight the curve. Gravel
next to walkway makes lawn malntenance
easler, The overall shape of the walkway is

determined by yard and landscaping
features such as a rock garden |behow).

to the natural topography and land-
scape, If your backyard is like ours, it,
too, has its own geography, And, the
route from your back door to the
driveway or street may be anything
but straight.

Our serpentine walkway is de-
gigned to follow the natural path
through our yard. Although your
backyard may have a different shape
and its own unique features, the prin-
cipleis the same. Even if your space is
plain and unEandﬁcupE{f. designing
and building a curved walkway like
this may set the theme for future out-
door projects that are sure to make
your yard a garden of delights,

This walkway is actually more than
a simple path. In our design, it wraps
around a rock garden and small pond
as it joins the main deck, At this point
it widens and becomes a small, low-
level deck in its own right.

Planning the wallrwalv

First, lay out your house and yard on
graph paper. Then, add the walkway,
adjusting the shape as necessary until
it suits vour requirements. If your de-
sign includes trees or shrubs, plan the
framing that surrounds these fixed
features as shown in the drawing on
page 92,

Working from your scaled layout,
determine the distance of the curved
walkway at various points from a
fixed yard feature such as a house wall
or fence. Then, from the correspond-
ing points on the actual wall or fence,
measure out the appropriate dis-
tances taken from your layout and
drive stakes at these points. Run ma-
gon's line between the stakes and
rough out the actual curve by spread-
ing a line of garden lime on the
ground. Walk the area to get a feel for
the space. When vou're satisfied, it's
time to start building.

Building the framework

The majority of the walkway is
framed on 4x4 sleepers that rest on
1x4 posts cut nearly flush to the
ground. The postholes are dug at least
2 1t. deep with gravel at the bottoms




for drainage. The actual height of the
posts will depend on any irregular-
ities in the ground level,

If your walkway will be attached to
a main deck, a8 ours tm- -u]lpnlr this
end using a 2x
the iln k beam. The im|1_ft'1'

. below the level of 1h~ main
e H'JJ our |={'nllJ1. this ledg
Le r]ll'-|il‘qlltlllf!lr' walkow: a!ln.liu.-l:h 5
the framing around our masoenry bar-
becue, The outboard end HI the il*l i],{r r
is serewed to a p
the top of the er and in line with
the barbecue as shown.

After Jaying out the position of this
P measure b ft. out from the main
deck and install the next set of posts.
We then completed the framing back

» the main deck and barbecue using

stock and a 454 sleeper for sup-
porting the beginning of the curved

h.l. -n‘_;._l :-.-‘_fdl

K

-

1

walkway edge. Use expansion shields
and lagholts where the framing joins
masonry. We also installed the fram-
ing around two trees in preparation
for decking and to support the tree

curb as :-!Lr.m .
Continue to install posts at 6-ft. in-

following vour layout and
gnas a guide, Use mason's
ch post posi-
tion to determine the height of the
posts. Double check that the post tops
lie on a uniform plane with no bumps
or irregularities, Lay dx4 gleepers on
the posts, perpendicular to the direc-
1at the planking mil 1n I
A

the p
Space the 2x4 Il‘tlnluj_r lh.t
.'!.Il].[l{‘.'— to the deck

Use 3-in. serews to gecure the 2x4
framing.

Laying the deck

After the framing is complete, begin
cutting 2x4 stock to length for the
deck. Plan the joints to fall on the 4x4
sleepers and stagger the Juinh be-
tween adjacent row l -in.
screws o install the boards and main-
tain a Y¥-in. space between the 2x4s.
Allow the decking to overhang the in-
tended curved edges of the walkway
about 12 in.

To lay out the ac ed cutting
line, we used ¥%-in.- e PVC
pipe bent to the desired curve. Pipe
connectors allow you to lay out a
curve as long as necessary. The pipeis
held in place at the walkway ends with
shims wedped between the deck
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insert wedges where necessary to
bring the curve to the desired shape.
‘When you're satizfied, trace the curve
with a soft-lead pencil and remove the
PVC pipe.
Use a heavy-duty sabre saw or re-
saw to cut the decking to
the carv Hne.t:‘:mn, mﬂ any ir-
a belt sander.

Ba the

To give the curved edges a neat ap-
pearance, we applied a banding of
pressure-treated wood as shown in
the drawing. It's applied in two layers
to make the bending easier. Rip 1x6
stock to make 1%-in.-wide strips.
Then, use a table saw to resaw the

TREE CURB

e ]

strips in half giving % ¢-in.-thick x
1%-in.-wide banding stock.

Apply the first band layer with 1%-
in. galvanized finishing nails keepi
any joints centered on a 2x4 ST.
Then, install the outer layer with 2-in.
finishing nails. the rough-sawn
gurface inand join pieces at least 16in.
from a first layer joint.

Try to avoid placing the joints
where the curve changes abrupt-
ly—the ends of the banding will be

E-:Hm mﬁm ﬂ:tbum&
curve. Sand the banding and gent-
ly round the corners.

Bul the tree curb
This feature highlights the area
walkwngrheth n;.:ii;ldaek mtt;
to the - n
eter of the framing with 2-in. screws.
Where one side of the tree curbabutts
the main deck, attach the 1x4 soit pro-
trudes 1%z in. above the deck. On the
level, align the bottom e

of the 1x4 flush with the underside of

deck.

1-1/2" GALV. FINISHING NAL
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the 2x2 trim stock and rout the Y-in.-
dia. round on the outside corner, as
shown in the drawing. Miter the trim
to fit and install with finishing nails.
To thoroughly seal the plywood be-
fore installing the tile, app]ﬁ' a marine

epoxy to the top. After it has cured,

trowel on the tile adhesive following
the manufacturer's instructions and
lay the 6 x f-in. tiles in place. Prepare
the tile grout with an acrylic extender
suitable for wet conditions and avail-

: : able at your tile dealer. Float the

Our super buffet brings kitchen counter Shoutin Ml Totite. AN it drles. wite
convenience to the great outdoors. away the excess with burlap or other
coarse cloth. After the grout has dried

BY EUGEMNE AND ELIZABETH THOMPSON for two or three days, apply a silicone
sealer to all joints. ™

E LOCATED this buffet

beneath our wide kiteh-

en window so food and

utensils eould be passed
easily from the kitchen to the deck
area. It serves as a central space for
food preparation and contains the
switch for our outdoor lighting and
two outlet receptacles.

To build the buffet, first cut and as-
semble the 2x6 base as shown. Attach
the 2x2 trim to the base front and
sides. Then, cut and install the 1x6
floor boards leaving a Yi-in.-wide
space between each board. Bore any
neceszary holes for wiring.

Next, cut the top and bottom 2x4
gide frame members to the exact
width of the frame. Cut the side frame
members 1 in, shorter than the height
of the frame. Use a table saw to create
a Ye-in.-deep ¥ 1-in.-wide rabbet on
bmﬁh ELI%ES of EHL;I pia-ée- (l;u ﬁ i l!ﬁ..hin,I COUNTERTOP—19-3/4 X 56-118" O.A. 31417 11/16"DEEP RABBET ]
wide rabbet on the ends of the top and = — —
bottom pieces and assemble the f;;égf‘"‘ f'g?% éﬁ%ﬁ;'ﬁ% r - ===
frames as shown. Cut the Y&-in. ply- : 1- -—|:«.J
wood panels to size, make any neces-
sary cutouts for electrical boxes, and
bore holes for the wire that passes
thrn:éugh the:ﬁ::&a Then, ﬂl;;f:;!]ﬁ the ! |
inside panels and secure T E W
semblies to the base with lagserews. ==
Run the wiring, secure the boxesand |~
install the outer panels. -

Cut the pieces for the 2x4 te
frame. Noteh the ends of the fro
piece, as shown, and assemble. Toe-
nail the top frame to the mdemam-
blies and install 1x6 boards. the
buffet back as shown. Leave a Ys-in.
gap between the boards. Then, install
the 1x4 boards over the sides in the
same way. Rip 1x6 stock to 4% in.
wide for the vertical front facing
boards, cut to length and secure with
2-in. galvanized finishing nails. [
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HEWGHT

5 - . ] RABBET
_ﬂ > o
. __,,- yoP SECTION
e 2 CORNER BRACE (6 REQD)

S X 4 TOP FRAME—17-1/2 X 52-112"

2 X4 SDEVALL=—16-3/4 X 24-314"

Use 2-in, corner braces to attach
the 1x6 boards to the top frame.
These boards act as a base for the buf-
fet top. Then, cut and serew in place

the Y-in.-thick plywood top. Rabbet uu DETAIL  49-112° RIP TO) 4-1/2° \WIDE 112" EXTERIOR PLYWOOD

Pl TECHMICAL SBT By ELESENE THOAPSON
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FORTHE SAME REASONS
NO ONE WOULD PAINT THIS CAR WITH A BRUS
YOU SHOULDN'T PAINT YOUR HOUSE WITH ONE.

Look what happens when this car is painted
with a brush. You get drips, brushmarks and un-
even coverage. That's why, when you paint your
house, you should use one of the revolutionary
new Wagner Power Painting systems.

We've always been faster. Now we're even better.

Not only are we up to 80% faster than old
fashioned brushes and rollers, but our powerful
new forced-air cooled motor creates a finely
atomized spray for a smoother, more professional
finish. Make quick work of siding, shutters,
fences, decks — even wicker furniture.

No one can match our improved features.

Our new backpack paint container is
perfect for big jobs. And our exclusive
new push-button selection of spray
pattern widths gives you precise,
electronic control.
We even have three different spe-
cialized spray tips, including a new

Wide Angle tip for large paint jobs, a new adjusta-
ble stain tip for improved performance with oil-
based stains, and a durable all- ? w
purpose ceramic tip with a life-
time guarantee, ?

The best way to paint. Period.

The new Wagner Power FPainting Systems
give you faster, more professional results on almost
any painting job. Sokick thebrush _
habit. There is no better way
to paint.

For more information,
check the paint or hardware
department of your local
home impravement retailer.

!.'!n'l'lll.." |
s fronic

WAEIIEH'

Not just a whole lot faster.
A whole lot better.™
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HAND TOOLS

BY JOSEPH TRUINI, Shop
PM Photos by Brian Kosoff

RENCHES are simple,
w basic hand tools that enjoy a

blue-collar reputation
—tough, dependable and hardwork-
ing. Generally speaking, the main
function of a wrench is to hold, tighten
or loosen nuts, bolts, serews and
pipes. The adjustable wrenech and
open-end wrench are the most com-
mon types. However, the 15 wrench-
es shown here represent a small
sampling of the wide variety of styles

WRENCHES

No mechanic’s toolbox is complete without
a few of these nut crackers.

And Tools Editor

| £
i E

and sizes available. Note that while
some wrenches are good, general-
purpose tools, others are designed to
perform very specific tasks.
Wrenches are available in both
American standard inch and metrie
sizes. It's also worth noting that
wrenches are often more affordable
when purchased in sets. For example,
at Sears you can get a good starter set
of nine open-end wrenches (that's 18

sizes ranging from Y in, to 1% in. ) for

———

o
-
I

less than $30. If bought separately,
however, these same nine wrenches
would cost about £68,

Basic wrench rules

To many do-it-yourselfers, wrenches
may be more aptly called knuckle
busters. If you've ever had a wrench
slip while you were pulling on it, you
know what we mean. And while it's
true that even Mr. Goodwrench has

probably seratehed a knoekle or two,

POPULAR MECHANICS ® JUMNE 1989
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_'-:Wit‘ﬁ_ﬁmr Scotchgard™ Wipe On stray bristles). All you get is that beautiful, hand-
Poly Finish from 3M., you ean get the rubbed appearance. And there’s no need to re-

mbeauty of tung Gct:-_il dpglj m‘epa_ﬁl the surface bﬂl“ﬁﬁﬂmtﬂﬂl&_

e protection of a poly- g secret is-our palen

urelggme finish in an ulfra-thin formula. This finish
easy-lo-use, wipe-on formulation. penetrates three times deeper
And you get a world of other than other brands 1o bond with
benetits too. the wood’s natural fibers.

Because you don't use & The result is a finished

brush, you don’t get brush marks, surface that combines the natural
bubbles, stray bristles (or the finger beauty of hand-rubbed wood

-~ __prints that come from chasing with protection that’s superior to -

CHIED IM




So try new Scotchgard

ordinary polyurethanes.

It's a new approach toa ~ Wipe On Poly Finish, Safest
tough old problem. And, as Stripper” Paint and Varnish
gmrdasnﬁ lt%Justpartof Remover, and all of the other

M Wood Refinishing easy-to-use IM woad refinish-
System From stripping and ing tools and on your
surface preparation, to ﬁnis.h- next project. For the name of
ing and right on th the dealer nearest you, just call

us toll-free at 1-800-548-6527

cleanup, 3M is there wﬂh the
right tools and products to =%l
make the job go better—and to §k
make the pmject look better. &

Because this is one finish
that’s going to rub you the

right way.




because of the limited space, a
straight pipe wrench won't work. The
14-in. wrench shown ($27.60) has a 2-
in. pipe capacity, features heavy-
duty, cast-iron construction and
weighs 2% pounds. Contact Ridge
Tool, 400 Clark St., Elyria, OH 44035.
8. Nut splitter/wrench—Here's a spe-
cialty tool that's really two tools in
one. First, it's a heavy-duty adjust-
able wrench that has superior nut-
busting strength. It comes with a flat-
tipped carbon-steel grabber bit that's
used to loosen stubborn, rusted nuts
that no other wrench will even budge.
And if that fails, switch to the sharp-
ened splitter bit (shown in wrench)
and erack off the nat without ruining
the threads. To tighten the splitter/
wrench for either turning or splitting
anut, usea¥s-in, open-end wrench fit-
ted onto the hexnut in the middle of
the tool. The splitter/wrench accepts
nuts up to 1 in, dia. and costs $16.99
postpaid from Leichtung, 4944 Com-
merce Pkwy., Cleveland, OH 44128,
9. Ratcheting pipe wrench—The
Jaws power-grip hplp-e wrench has two
unigue features that you won't find on
a standard pipe wrench. First, its
head rotates a full 360° allowing it to
work in tight spots. Secondly, a
ratcheting mechanism built into the
head speeds tightening and allows the
handle to be positioned at any angle to
the jaws for the best leverage. The 10-
in. wrench has a jaw capacity of 1% in,
and costs £30. A 14-in. model (335)
with a 2%-in. capacity is also avail-
able. For more information, contact
Metwest Co., 1843 Rochelle Dr., San
Jose, CA 95124,

10. Open-end/socket-end wrench
—Here's a winning combination: an
open-end wrench and a 12-point sock-
et in one tool. This popular wrench is
gold through the current Sears cata-
log in seven sizes ranging from % in.
{shown) te % in. On each tool, the
open-end and socket are the same
size. Also, the socket swivels about
115° allowing you to work on awk-
ward, tough-to-reach nuts and bolts,
Prices for individual wrenches range
from $9.49 to $11.79. A 6-piece set
costs about $50. For details, contact
Sears, Sears Tower, Dept, 703-PM,
Chicago, L 60684,

11. Squeeze wrench—This unique
ratchet wrench works without swing-
ing the handle. By simply squeezing
together the plastic-coated handles,
the socket rotates. The compact, thin-
head design and squeeze-ratchet
mechanism makes it an ideal tool for
working in very tight, close quarters.

HOME AND SHOP
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POWEH WREsCH

To reverse the socket's rotation, just
flip over the tool. For final tightening
or to loosen a stubborn nut, grip the
fixed, straight handle and use it as
you would a regular box-end wrench.
The Squeeze wrench is sold in a 22-
piece kit that includes five standard
inch sockets (% in. to Y2 in.), five met-
ric seckets (9 mm to 13 mm), and two
slotted serewdrivers, two Phillips
and six hexkey bits with an adapter.
It comes in a plastic case and costs
$32.95 postpaid from Elton Indus-
tries, Box 2347, Fullerton, CA 92633,
12. Basin wrench—Designed to make
a plumber’s life a little easier, this
specialty wrench is used on hidden,
hard-to-reach nuts found under sinks,
faucets and toilets. The wrench fea-
tures a 10-in.-long, chrome-plated
shaft; sliding bar handle; and a spring-
loaded, quick-grabbing jaw that ad-
justs from 3 in. to 1% in. The forged,
alloy-steel head swivels 180° for tight-
ening or loosening and to gain the best
hold onto the nut. The spring-loaded
jaw releases on the back rotation to
rmit a quick, ratcheting action. The
asin wrench shown costs about
$15.75. For more information and de-
tails, contact Ridge Tool, 400 Clark
St., Elyria, OH 44035.
13. Chain wrench—This medieval-
looking item is akin to the pipe
wrench. Designed for holding and
turning pipes, the chain wrench can
also grip irregular-shaped work-
ieces. The 14-in. wrench shown ($31)
an 18%e-in.-long chain thatndjusts
fura ipe up to 5 in. dia. Simply wrap
n around the pipe then in-
sert the chain pins mt-:: the locking
hooks on the wrench. Push down to

turn the pipe and then pull up to repo-
sition the handle. For more informa-
tion and details, contact Ridge Tool,
400 Clark St., Elyria, OH 44035.

14. Ratcheting nutdriver—This ver-
satile, pistol-grip ratcheting tool
belongs in the toolbox of every home-
owner and apartment dweller. The
Sidekick is a ¥&in.-drive ratchet that
comes complete with five sockets (%
in. to % in.), a 3-in.-long extension,
and four screwdriver bits—two slot-
ted and two Phillips. The pistol-grip
shape provides excellent leverage for
turning stubborn nuts, screws and
bolts. Other features include an up-
front spinner for quick nut running, a
molded vinyl socket holder and a
FORWARD/REVERSE switch located
on the back of the tool. The Sidekick,
as shown, costs about $16.60. Contact
Fiskars, 7811 W. Stewart Ave., Box
B027, Wausau, W1 54402,

15. Power ratchet wrench—Here's
the latest in wrenches—3kil's new
cordless, battery-powered ratchet
wrench, The ¥-in. drive wrench is
powered by a rechargeable, 3.6-volt,
nickel-cadmium battery. Depress the
power button to drive the socket at
120 rpm for quick nut running. When
locked off, it can be used like a manual
ratchet wrench to loosen stubborn
nuts and bolts, and for final tighten-
ing. The 11%:-in.-long, all-aluminum
housing can withstand 150-ft.-lbs. of
mrﬂue, according to Skil. A plug-in,
wall-hung charging stand recharges
the battery in about 3 hours. The
Power wrench accepts standard %-
in.-drive sockets and costs about $50.
Contact Skil, 4300 W. Peterson Ave.,
Chicago, IL 60646, M
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TOOL TEST

LIFE EXTENSION FOR
BAND SAW BLADES

OU PROBABLY haven't given

much thought lately to the steel
guide blocks in your band saw. How-
ever, they serve an important fune-
tion. The four steel blocks keep the
blade in line and free from twisting.
This provides greater control during
cutting and prevents the blade from
wandering from the cutline. The
problem, though, is that the blade
regularly comes in contact with the

| sions of the original steel blocks.
blocks. This metal-to-metal contact |

run cooler and won't dull or damage
the blade. In fact, you can set Cool

Blocks so that they lightly touch the |

blade for optimum control.

Cool Blocks come in nine sizes and
are sold in 4-block sets for $12,25 post-
paid. To order, contact Garrett Wade,
161 Avenue of the Americas, New
York, NY 10013, Or, call toll-free:
(800) 221-2942. Be sure to give dimen-

—Rosario Capotosto

produces friction,
heat and metal fati-
gue—all bad news
for the blade.

To prevent heat
buildup and prolong
blade life, you can
replace steel guide
blocks with Cool
Blocks. Made of
graphite-impreg-

nated phenolic lami- Replace original steel guide biocks [left) with nonmetallic Cool |

Use a dollar bill as a spacer when Installing
guilde blocks. Slip bill on each side of blade.
Push in block until it lightly touches the bill.

POPULAR MECHANICS & ILINE 198%

nate, Luul BluLk-s Biocis [right ). Phenolic laminate blocks contain gr:phlrennimn

Heftsmmwedlmtﬂhﬂmmmm
thiere are four guide blocks—two above the
saw table and two positioned beneath It

. ...AND SAND, AND POLISH,
AND GRIND, AND SHARPEN,
AND DRILL.

Whether you have corners
{0 cut or axes 1o grind, the
Moto-Tool is right for the job,
It converts from a cutter 1o a
grinder to a polisher — with
just the change of a bit

Which lets vou shave time and
- money off the job because you
can accomplish a wide variety of
tasks without a handful of tools.
~ From the front door to the back
*yard and everywhere in between.
« For starters, you can fit a
ockset in no time flat with the
sanding drum. The Moto-Tool
I8 s0 compact it makes
sawdlust fly in places where other
tools barely scratch the surface.

If the surface is metal, the
Moto-Tool is perfect for the job.
Like sharpening vour Lwn mower
hlades in one dean sweep. Simply
drop in the grinding stone and
* et the 30,000 RPM Moto-Tool
do all the work.

That's the kind of powerful
o speed you need in the garage
10 FEMOVE rusly sCrews from
a license plate. Just slip in the
cut-off wheel 1o reslot the screws
or use the same hit to cut them
off in seconds.

The Moto-Tool makes quick
- work of do-it-yourself projects
| ingvery corner of your house —
_q':'l'i'ltli)u cutting corners on
- précision and accuracy.
50, whether you're fixing up

or ﬁnishing off, get the Dremel
- Mota-Tool. Tt will put vou on the




Who needs a Camphell Hansfeld Air Compressor?

__ Letshavea

|3

4

{

You need one. Because theres almost no

end to the jobs you can do easier and
faster with a Campbell Hausfeld
Air Compressor.
You can inflate tires, sport
balls and rafts.You can
spray paint, fertilizers and
pesticides.You can clear
water lines and gutters.
You can use it with nailers,
staplers, sandblasters,

show of hands,

1.

sanders, drills and impact wrenches. And the list
goes on. Campbell Hausfeld, America’s favorite
air compressors. See the complete line of
air compressors, tools and accessories.
For more information and the
¢ name of your local retailer, call
4 1-800-634-4793.
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EEPING your

furniture look-
ing like new is an on-
going battle—espe-
cially if you have
children. Even nor-
mal daily activities
in the most careful
home will produce
their share of wear
and tear on furnish-
ings. However, re-

FIRST AID
FOR FURNITURE

pairing any damage

the key to prevent-
ing the rundown, worn-out look.

The Wood Medie repair and touch-
up kit is a first-aid kit for furniture.
It's designed for concealing minor
scratches, nicks, cigaret burns and
gouges in wood, vinyl, leather and
plastic laminate. The Craftsman’s kit
shown contains six concentrated pig-
ment powders: pine, oak, walnut, ma-
hogany, maple and graining powder.
Also included: a liquid mixer, crayon-
like fill stick, artist brush, reusable
plastic mixing tray, 4/0-steel wool,

The first step Is to add liquid mixer to awell in
‘ the plastic mixing tray. For most minor

scratches, you'll need only a few drops.

Wet the brush with liquid mixer and then dip
Itinto the pigment to pick up some powder.
Mix the pigment and the mixer, as shown.

POPULAR MECHANICS ® JLIME 1989

. = Furniture repair kit has all you need to touch up scratches, nicka and
as soon as possible is gouges. Six different powder pigments match most surface colors.

600-grit abrasive paper and brush
cleaner.

Most minor repairs require simply
mixing the matching-color pigment
with the liquid mixer and lightly
brushing it onto the serateh. Obtain-
ing the exact color mateh takes some
trial and error, but the pigment
doesn't change color as it dries, so the
color you mix is very representative
of the final shade.

We did find, however, that the
brush included in the kit wasn't stiff
enough for precise repairs. We got ex-
cellent results with a No. 3 sable
brush purchased at a local artist sup-
ply store. Use the fill stick to fill in
deep scratches and gouges. Then,
brush on matching-color pigment to
conceal repair and seal the surface.

The Craftaman's repair kit shown
costs about $15 from mail-order wood-
working supply firms. A larger Mas-
ter Craftesman's kit ($23) is also avail-
able, For details on all Wood Medic
products, contact Wood Life Ltd.,
9331 Park La., Franklin Park, IL
60131. Or, call toll-free: (800) 942-
6500, —Rosario Capotosto

Once you've achieved the commect color, ap-
ply the mixture to the scratch with a small
artist’s paint brush. Use light, short strokes.

Choose an Im Wrench,
Spray Gun or Sandblaster
($50 Vialue) when you pur-
chase a Campbell Hausfeld
U.S, Air" or Power Pro” 2-5 HP
Tank Mounted Air Compressor.

Choose a Blow Gun with

Hose or a Drain Cleaner

($25 Value) when ’venu [I;_urdlaﬁe
a Campbell Hausteld Tank
Mounted Power Pal’ or Super
Pal’ Air Compressor.

Get your Free Air Tool mail-in
coupon at your Campbell
Hausfeld retailer. The coupon
has all the details. Free Tool
Offer expires June 30, 1989.

SN e

Since 1A38

£ Campbell Hawsteld 1989
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CORVETTE ZR-1 (Continued fira 1 prage

i)

2,76 in. (70 mm), and the forged steel
connecting rods are each 2.1 pounds
heavier than their LY8 counterparts.

The really interesting stuff,
though, is located atop the new block
—four chain-driven overhead cam-
shafts, two per eylinder bank, 32
valves with self-adjusting direct-act-
ing hydraulic lifters, and a 2-stage in-
duction system, all of which is pretty
exotic hardware to be residing under
the hood of a Corvette,

While multiphase induction sys-
tems are seeing widespread use in 4-
valve engine designs, the ZR-1 setup

does have an interesting tweak., At
low speeds, the small central port of a
3-port throttle body feeds the 16 run-
ners of the port-injected system. The
larger secondary gurta open fully
when engine speed hits 3500 rpm,
when the driver opens the throttle 80
percent or more, or both,

The cam lobes governing the sec-
ondary ports are profiled for more du-
ration than the primaries, effectively
providing variagie cam timing—and,
of course, lots of power at the upper
end of the rpm range.

The thoughtful touch that Chevy

HAND TOOLS
WITHA
FUTURE.

SMART BUY:

Tools that stay on the job. That will be as dependable years

from now as they are today

Tools precision made by

specialists backed by over a century of forging only the

best. CHANNELLOCK.

FOR YOU WHO WANT THE 8

© 1988 CHANNELLOCK. INC. » Meadville, PA 16335 = Send for free catalog

has added to all this engineering is a
cockpit lockout feature for the second-
ary throttles. By flipping—and re-
moving—a key on the console, the
owner can make sure that kids and/or
parking attendants aren't tempted to
explore the full range of the ZR-1's
heady capabilities. With the second-
aries shut down, LTS5 output is re-
duced by about 55 percent.

We're saying about, because at
press time Chevrolet still hadn't re-
leased official output numbers, pend-
ing final EPA certification. The
unofficial forecast is for 375 hp and 370
Ib.-ft. of torque, a little less than
Chevy's original 400-hp target but
more than enough to propel this car
into some pretty exclusive company.

To be suceinet, this car is a rocket.
The ZR-1 ean hit 60 mph in just over4
seconds, and 100 mph in less than 10.
We ran a standing-start quarter-mile
in 12.78 seconds with a trap speed of
112.7 mph. At the dragstrip, that puts
the ZR-1 squarely into super stock
race car territory. A Ferrari Testa-
rossa or Porsche 928 S 4 would be left
in the Corvette's tire smoke.

0-100-0

Another impressive performance in-
dex involves more than go-power.
The ZR-1 can go from 0 to 100 mph to O
in about 14 seconds—roughly the time
it takes an L98 coupe to get to
100—and is a tribute to the ZR's com-
bination of muscle, brakes and tires.

Tires, of course, represent the only
other functional distinetion between
the LO8 and ZR-1 versions of the Cor-
vette. The 2T6/40ZR-17 fronts are
shared with the current car, but the
massive 315/86ZR-17 rears were de-
veloped by Goodyear strictly for the
ZR-1's extra power. They do their job
well. It takes intent to get wheelspin,
and the huge contact patches aug-
ment the already formidable adhesion
of the regular Corvette,

Chevy engineers like to say that all
these factors add up to 1.0—=1.0 G,
that is, With its enormous vented disc
brakes (13.0 in. front, 12.0 in. rear),
bolstered by a new Bosch antilock
system, the ZR-1 will pull over 1.0 G
deceleration rates. And the combina-
tion of fat tires and sophisticated sus-
pension provides a skidpad capability
of 1.0 G-plus.

Although it's also available with the
L98 Z51 coupe, that sophisticated
suspension merits some mention
here, Bilstein's F X-3 Selective Ride
Control, an advanced cockpit adjust-
able shock absorber system, costs
roughly $1500 as an L98 option, but is
standard equipment on the ZR-1. The
electromechanical system offers
three cockpit presets—Touring,
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Sport and Performance—and six
automatic damping adjustments
within each range.

The system varies the rates accord-
ing to vehicle speed, and there is over-
lap from one mode to the next. But
there is definitely a discernible differ-
ence between each, and in the Per-
formance mode damping becomes too
stiff for the bumps and lumps of most
everyday streets, but perfect fora
nice, smooth road-racing circuit.

Whatever the mode, the ZR-1 is
pure joy on the kind of lightly traveled
roads we encountered in the remote
regions of France's Central Massif,
The LT5's broad powerband
—between 1000 rpm and 5000 rpm,
there's always at least 300 Ib.-ft. of
torque on tap, according to Chevro-
let—means you can chug around in
any old gear, if you like, But the su-
perb new ZF G-speed gearbox makes
you want to keep snicking the shift le-
ver up and down.

Besides, for all its flexibility, the
LT5 doesn't really strut its stuff until
the tach hits 4000 rpm or so—about
the point where the L98 simply runs
out of wind. From there right up to
the T000-rpm rev limiter, the LTS
gathers momentum like some gigan-
tie electric motor. There's none of the
cammy rush one experiences with
some narrow-band race motors, or
turbocars—just a progressive build-
up of speed that seems to defy the
laws of physics.

Upper limits

In fact, the ZR-1's upper limit is in the
175- to 180-mph range, not as fast as
some, but faster than most. We in-
tend to find out just how fast in a fu-
ture issue, but the important
consideration at very high speeds
isn't the absolute number but how the
car behaves, And on this score, the
ZR-1 is as good as anything on the
planet. Its handling is not only precize
and agile, but remarkatl:-;i forgiving
as well. The driver can take liberties
and the ZR-1 simply aceommodates
itself to the change. No oversteer, no
snap spins, no nasty surprises.

Because of the car's speed poten-
tial, it seems certain that someone
will manage to wad up his new toy,
but iffwhen that happens we feel cer-
tain he'll have only himself to thank.
In our opinion, this car's high-speed
stability and all-around driveability
are beyond reproach.

We do have a eouple of minor criti-
cisms. First, there's more high-speed
noise than some might find agreeable,
some from the engine, icularly at
full throttle, more of it from the tires.
The LTS is commendably free of me-
chanical racket, but does generate a
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certain amount of induction noise.
And at First-gear speeds, morethana
couple of the ZR-1s produced exces-
sive gearbox whine.

As far as the looks of the car are
concerned, we do feel that Chevrolet
has exercised perhaps a little too
much restraint. Besides that tasty lit-
tle ZR-1 badge on the stern, the only
hint that this is something other than
a standard Corvette is the wider (by 3
in.) rear-end eap with its slightly rect-
angular taillamps.

It may be that buyers who step up
to a ZR-1 might want a little more in

the way of distinction. We have two
suggestions. First, every special-edi-
tion Corvette since the heyday of
Zora Arkus-Duntov has had a special
hood treatment that set it apart from
the standard line. That would certain-
ly be appropriate here.

Second, why not help the distine-
tion along with a special set of wheels?
Nothing gets the job done guicker.

But it doesn't take a keen eye to see
that we think Chevrolet has created
something pretty terrific here. A civi-
lized supercar. And better than that,
an American supercar.—Tony Swan

o Flapgdegfnl |

Il's hard to belleve, 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 who to blame,

How radar works

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

The beast guess

Remember, these reflections are in-
visible, And truck reflections can be ten
times strongar than car reflactions. How
can the operator know for sure which vehicle
is responsible for the numbar?

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

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

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

Why radar makés mistake ]
How to protect yourself.

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

Car and Drver, Popular Mechanics
and Roundel magazines hawe each tested
radar detectors. And each gave us their
highest ratings. Call toll-free and we'll send
repnnts of the r_‘ameleta estis,

Wa're as close as your phone

To order, call toll-free. Orders in by
6:00 pm eastern 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 shipping costs.

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

Toll Free 1-800-543-1608
(Coll Bam-midnight, T days o wealk)

RADAR WARNNG RECEIVER
) el e A et T
ESCORT $ 245 |0t res. add 51470 tas)

PASSPORT

RADAR-RECEIVER
R |

PASSPORT $295 (0H res. acd $1770 )

Cincinnat! Microwave
FDepartment TOE869

One Microwave Plaza

Cincinnati, Ohio 45249

£ 106D i
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7x4.
Rk 4 d-size pickup ever, this 4x4
¥ < eomes complete with the muscle of a standard
fuel-injected V-6, an available eight-foot bed and
our exclusive 7 year or 70,000 mile Protection
Plan* And handles it all with the attitude of a

compact. This year, we've even added sfandard
anti-lock rear brakes. ‘{he 1989 Dakota 4x4.
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THE BETTER HOME

How To Install
VINYL SHEET FLOORING

BY PAUL BARRETT; PM lllustrations by George Retseck

up must come down. And, if it
ecomes down inside vour home,
it comes down on the floor. This
makes your floor one of the most
abused components of the house, Not
only is it expected to suffer dirty
boots, high-heeled shoes and every-
day spills and grime, it’s expected to
bounce back toits original appearance
with a minimum of dru ‘
One solution to the problem is a vi-
nyl floor covering. Vinyl flooring is
durable, easy to main and comes

THEY SAY THAT what goes

iy

in a wide variety of styles and colors.
And, it's not that difficult to install. In
fact, some manufacturers offer an in-
stallation kit that costs about $10 and
is designed to take you through the
process step by step. It includes pa-
per for making full-size templates,
markers and tape. If you buy the kit
and flooring from the same manufac-
turer and you make a mistake, the
manufacturer will replace the flooring
and kit free of charge. There are some
restrictions, however, so be sure to
read the fine print.

About vinyl floori

The decorative pattern on the flooring
may be either printed on, or the result
of colored pieces of vinyl inlaid in the
backing layer. While both varieties
have a durable wear layer on top (gen-
erally urethane), the inlaid variety is
a better bet for heavy use.

Today, most vinyl flooring prod-
ucts are called “No Wax" floors. The
tough top wear layers don't require
the protection of wax to maintain
their gloss. After a period of time,
however, they may need an applica-

POPULAR MECHANICS ® JUNE 1989

1a7



1 Remove shoe molding from baseboard.
i there lsn't any, you can lay flooring to |
trim and conceal edge with new molding.

tion of an acrylic floor dressing to re-
store their original appearance. An
exception is Mannington's Never
Wax floor. According to the manufac-
turer, a power buffing is all that’s nec-
essary to revive a dull top layer.

The floor backing layeris a compos-
ite material that's made of mineral fi- |
bers and vinyl, and may vary from
product to produet. Most manufactur- |
ers offer a line of soft vinyl floorin
that's apﬁmpriat.e for loose-lay instal-
lations. However, for heavy traffic, a

anent installation with a firm-
k vinyl flooring is recommended.

Vinyl flooring is available in 6- and
12-ft. widths. The 6-ft. width is a little
easier to handle but the 12-ft, width |
may enable you to cover your floor
with few or no seams. It's alwaysa
good idea to discuss your project with
your dealer to get the flooring product
that best suits your installation.

2 Where required, trim casing and door-
stop with a sharp handsaw 30 new under- |
layment and flooring can fit In neatly. |

make sure it's clean and free of paint, |
oil and dust. Use a latex patching
compound available at your flooring
dealer to level any uneven spots.

To install vinyl flooring over a
wooden subfloor, first make sure that |
the floor is firmly fastened to the |
joists. Rock back and forth over ques-
tionable areas to locate trouble spots
and renail with 8d ringﬁ;l flooring
nails where necessary. Then, cover
the floor with ¥%-in. exterior-grade
underlayment plywood staggering

the joints at the panel ends. Fasten
the plywood with 4d ringed flooring |
nails. the nails 3in. a at the

panel edges and 4 in. apart elsewhere.
Fill the joints with latex patching
compound, sand when dry with 120-
grit sandpaper and thoroughly vacu-
um all dust. ‘
If you intend to install new flooring
over old, first check with your dealer

| tofind the types suitable for this pur-

Surface ration |
Vinyl flooring can be installed over |
concrete, wood or an existing resilient

floor. If your floor is concrete, first |

E_?."
= e

7 Draw aline on the floor to Indicate seam
position. Measure from seam line to walls
to double check dimensions on drawing.

. Use flooring nails to secure any
m areas and thoroughly remove all
wax and dirt with steel wool and an
appropriate cleaning agent available

™ T T

i r‘{"!‘-'f E "-.f";

8 Use a water-soluble felt-tipped pen to |
mark cutting lines on flooring. Mark rough
cutlines 1z In. outside finish cutlines.

B Secure plywood underiayment with &d
ringed flooring nalls. Space nails 3 in. apart
at edges and 4 In. apart elsewhere.

from your dealer. Never sand a resil-
ient floor as it may contain asbestos fi-
bers that can be released into the air.
Finally, the flooring material and
the room should be kept at 65° to 70°
for two days prior to the installation.

Getting started

For our project, we installed a vingl
floor in a kitchen with a wood sub-
floor. To begin, remove all free-stand-
ing appliances from the room. If you
have a gas range, call the gas compa-
ny to have them disconnect it. If the
gas range is built in, then have the gas
company shut off the gas to avoid the
danger of a pilot ligﬁﬁgnitingthe
fumes from the adhesive.

Next, remove any shoe molding
from the baseboard with a flat prybar
or chisel (Fig. 1). Pull the nails
through from the backside of the
molding with locking pliers, This pro-
tects the exposed surface of the mold-

ing from damage so it can be reused
later. If you don't have a shoe mold-
ing, then plan to lay the new floor to
the edge of the baseboard. After it is

with a linoleum knife or utliity knife fitted
with a sharp, linoleum-cutting blade.

08
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& Use a wide putty knife when applying
latex patching compound to the seams in
the plywood underlayment.

in place, you can add the shoe molding
to cover the edge of the vinyl. For
floors with vinyl trim, pry away
the trim with a putty knife.

Use graph paper to make a scaled
drawinﬁ of the floor showing door-
ways, closets, cabinets and walls.
Double check all measurements and
note them on the drawing,.

Because we used 6-fi.-wide floor-
ing, our floor required one seam. If
you must have a seam, plan tolocate it
in a place that minimizes waste,

k the finished height of the new
floor on the casings and door stops.

the underlayment plywood plus the
thickness of the vinyl flooring. Then,
saw to the waste side of these lines
with a handsaw to make room for the
new floor (Fig. 2).

Install the plywood underlayment
with 4d ringed flooring nails as de-
seribed above (Fig. 3). Be sure to use

exterior grade plywood to resist dam-
age from water that may seep
through the flooring. Then, fill the
seams with latex patehing compound,

TR s R

This should include the thickness of |

5 After the latex patching compound Is
dry, sand with 120-grit sandpaper. Using a
pole sander malkces It quick and easy.

sand and vacoum (Figs. 4 & b).

As you install the plywood, you'll |

find out just how square the walls are,
Make note of these variances on your
drawing so the vinyl will be eut accu-
rately. You can measure the deviation
from 90° by placing the short leg of a
large steel square against one wall
and in a corner,

Then, depending on whether the
angle is lesser or greater than 90°,
measure the width of the gap at one
end of the long, 24 -in. leg of the
square (Fig. 6). This represents the
deviation from 90° over 24 in. Trans-
fer this information to your drawing.

If you're planning a seam, mark the
floor to indicate the end of the first
sheet {FE, 7). Measure from the seam
to the wall at several points and com-
pare with your drawing to check the
placement of the cutting lines.

Next, transfer the measurements
from your drawing to the flooring ma-
terial. Use a water-soluble felt-tipped
pen and a straightedge to accurately
mark the exact cutting lines (Fig. 8).
Flan for the finished seam to occur on

1o roliing out flooring and position-
ing correctly in relation to seam line, make
dlagonal rellef cuts at all comners.

Have a helper stand on the flooring to
| make sure that It doesn't shift.

& Use aframing square and ruler to deter-
mine how far out of square the corners are.
Record the Information on your drawing.

a straight, continuous line in the pat-
tern but allow a little excess on the
waste side of the seam for trimming.
When marking the lines on the see-
ond piece, make sure that the pattern
will Eﬁ%p along the seam. w for
about 2 in. of overlap so the pattern
can be ali across the seam. Then,
draw additional lines 1% in. outside
your finished cutlines. These are
rough cutlines—the final trimming
takes place with the material in posi-
tion. Cut to the rongh cutline with a li-
noleum knife or a utility knife fitted
with a linoleum-cutting blade {Fig. 9).
Roll out the flooring and position
the seam edge on the seam line. Allow
the excess flooring to run up the
walls. At the corners, make a diagonal
cut from the exact cutline to the cor-
ner of the flooring so the material can
relax against the wall (Fig. 10). Dou-
ble check that the seam is properly po-
sitioned and have a helper stand on
the flooring to keep it from nhi.ftfnf.
Then, press the flooring in place
around the perimeter and trim to the
finished cutline (Figs. 11 & 12). Leave

12 Cut the flooring to the finish cutlines.
Where It will be covered with shoe mold-

ing, leave a Ve-in. space for expansion.
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13 To fit around a pipe, cut an appropri-
ate-size hole at the correct paosition. Then,

1& To firmly bed the flooring in the adhe-
sive, use a 100-pound roller which can be
rented. Roll across floor in bath directions.

a Y-in. gap between the flooring and
the baseboard or wall to allow for ex-
pansion. Carefully fit the material un-
der the door moldings.

Unroll the second sheet allowing it
to overlap at the seam and position it
for an exact pattern match. Trim to
the finish cutlines in the same way as

with the first sheet.

b L T

ol
Y

14 Spread adhesive with a finely notched
trowel and stop 12 In. from seam. Avold
lumps which will show through flooring.

Gluing It down

Your dealer will be able to tell you
which adhesive is best for your floor.
Some flooring can be stapled around
the perimeter with Y&-in. staples that
will be concealed by the baseboard
molding. Other types require a band
of adhesive around the perimeter.
Our flooring was set in adhesive over
the entire floor surface.

To begin, reroll the flooring, pat-
tern side in and set it aside. Then, ap-
ply the adhesive to the underlayment
with a finely notched trowel as per
manufacturer's instructions. 8
the adhesive as evenly as Ele to
avoid bumps that will show through.
Stop the application about 12 in. away
from the seam line (Fig. 14).

Carefully unroll the first piece of
flooring onto the adhesive, Avoid slid-
ing the material as this can cause
lum . Press the flooring down as you

, unroll the second piece, po-
slt:lun the seam exactly, and press the
flooring in place.

To cut the seam, place a straight-
edge along a continuous line in the

15 Afver installing both pleces with over-
lapping seam, use stralghtedge to cut seam
along line in flooring pattemn.

pattern that's in the overlapped area
of flooring. Cut through the two lay-
ers at once with a utility knife. Avoid
leaning the knife to one side or the
other when making the seam cut (Fig.
15). Then, remove the waste and peel
back the seam edges of the flooring.

Some manufacturers require a s
cial zeam adhesive, Apply the adhe-
sive as evenly as possible with the
notched trowel. Press both piecesinto
place and wipe away excess adhesive
with a damp rag.

Next, roll the floor in two directions
witha floor roller (Fig. 16). We rented
a 100-pound roller from the flooring
dealer. Apply seam sealer to the seam
leaving a Y- to Ye-in.-wide bead on the
surface (Fig. 17).

Finally, reapply the shoe molding
or baseboard and set the nails (Fig.
18). Where the new floor adjoins an-
other floor, use metal trim strips to
finish the seam (Fig. 19). Allow the
adhesive to set for 24 hours, Then, use
pieces of plywood to protect the floor
:h‘;{n you move any heavy apphanm

ackin.

17 Apply seam sealer to seam. Use appll-
cator provided and leave a Y- to Y-In.-
wide bead on the flooring surface.

18 the shoe molding by securing
with 4d finishing nalls. Then, set all nalls

| below the surface with a nall set.

19 Where the new Jolns another
floor at doorways, nall a metal finish strip
In place over the flooring edge.

1o
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THE BETTER HOME

How To Install A

TOWEL BAR

BY ROSARIO CAPOTOSTO; PM lllustrations by George Retseck

' T OFTEN seems that where you
lwant. a towel bar is exactly where
it's the most difficult to install.
Rarely can you find wall studs—or
other appropriate solid members—in
the right position. And if you do at-
| tach it directly to your plaster or
drywall, one quick tug can bring the
whole thing crashing to the floor,
leaving behind some holes that you'll
have to repair.

Of course, this is a long-standing
| problem, one that various manufac-
turers have solved by creating quite
an array of fasteners for handling the
job. Three of the best are shown at the
right: a clever plastic anchoring de-
vice called a Toggler, a standard met-
al expansion bolt often referred toasa
Molly bolt, and the tried-and-true
toggle bolt with its winged nut and
standard machine screw.

Your choice of fixture is usually de-

termined by your taste. Any fixture |

can be installed anywhere. But com-
mon sense does dictate some prefer-
ences. For example, if you want a
towel bar installed on ceramic tile, it's
better to go with the adhesive-backed
unit like the one shown in drawings 1
through 4. Drilling through ceramic
tile to install a dedicated fastener can
be tricky—you risk breaking the tile.
By far the more common problem is
attaching towel bars to drywall or

.ﬁ!F"i

Hardware options Include
| [left to right plastic Toggler
| anchors, expansion bolts

plaster walls. These hollow-wall ap-
plications, as they are called, require
you to supply a piece of hardware that
can be attached firmly to the wall.

Then you Eimf)ly hang your towel bar

from this ware, The principle em-

ployed by all such fasteners is basical-
ly the same: They are designed to be
inserted through the wall surface and
| then to expand on the other side for a

strong grip.
! The metal expansion bolts shown in

1 To instafl adhesive-backed holders on ce-
ramic tile, first clean off all the residue from
the surface using denatured alcohol.
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| 2 Pasition the amsembled towel bar on tile,
level in place, then lightty mark an outline of
| the end brackets using a soft pencll.

B3 using your fingertip, apply water to the
adheslve pads. Keep applying water and

| rubbing until the adhesive starts to thicken.
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& Press the end brackets Inside the traced
guidelines. Hold steady for 1 minute, then
tape In place for 24 hours.

5 To attach bar to wall with hardware an-
chors, locate anchor holes using an awl and
template supplied with towel bar,

T BT

& Next, bore holes in drywall or plaster us-
Ing electric drill and drill bit sized to match
the specific anchor you are using. !

7 Slide expansion bolts into holes and press
sharp ears on surface flange into drywall or
plaster. Ears prevent screw from turning.

8 Tumn screwheads clockwise untll black In-
dicator washer falls off. This signals that an-
chor Is fully expanded and seated properly.

9 Once anchors are seated, turm out Screws
to accommodate bracket flange. Slide brack-

e
i
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10 To hang bar on hollow core door, a8 we
did here, hold bar against door, level In place
then mark screw locations with awl.

drawings 7, B and 9 are sized accord-
ing to the approximate thickness of

weight ;fml;;lan to support. Once they
are inserted into their holes, tighten-
ing the screw causes the side walls of
the anchor to expand outward and
thus seat against the inside surface of
the wall covering. Once the anchor is

your wall covering and the amount of |

11 Bore proper-sized clearance holes In
door and insert plastic anchor In holes. S5epa-
rate push pin (arrow| seats anchor property.

seated the screw can be removed.
The toggle bolt, on the other hand,
is simply pushed into the wall, wings

| first. By tightening the screw, the

wings are drawn against the inside
surface of the wall. The one big draw-
back to this anchor is that the screw
cannot be removed. I it is, the wings
simply fall down inside the wall.

112

12 Insert screws holes in brackets,
then thread screw tips Into holes in anchors.
Tighten screws untill bracket ks held securely.

The Toggler is also sized according
tothe I‘.hjtﬁless of the wall. To seat it,
simply push it into a hole in the wall as
shown in drawing 11. Then push the
set pin until the wings expand inside.
Remaove the pin and screw your towel
bar into the plastic inserts, using self-
t,appin% screws of the proper diame-
ter and length. ™

POPULAR MECHANICS ® JUNE 1989



| N WD)
THE BETTER HOME

y = -
Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

Septic Systems
Do you know of any good books on
septic and well water systems so that
a homeowner can be better informed
before calling for the repairman?
JERRY HUBBELL
BATTLE CREEK, Ml

You can usually get information on
seplic systems f:nm the Department
of Health or the Cooperative Exten-
sion Service in your state. Two books
that I refer to regularly are: Stand-
ards For Waste Treatment Works
—Individual Household Systems,
published by the New York State
Health Department, and On-Lot
Subsurface Sewage Disposal Sys-
tems, published by The Connecticut
Cooperative Extension.

The most important maintenance
item for a septic system is a periodic
pumping. Most health departments
recommend that septic tanks be
pumped every two to three years or
when the total depth of sludge and
scum exceeds one-third of the liguid
depth of the tank.

fthe tank isn’t cleaned periodical-
ly, the sludge will build up to the
point where the solids will be carried
into the leaching field and clog the
perfurnnans and o ﬂ{len Joints of the
disposal pipes. If this occurs, you'll
have to replace tﬁe field which costs
several thousand dollars. Pumping
the tank generally costs $100 to $150.

For information on water system
pumps, Gould Pumps, Inc., publish-
es a free booklet titled Pump Funda-
mentals. In addition to covering the
different types of pumps, it explains
what size and type is best suited fora
particular well and how much pres-
sure is necessary. Write to Gould
Pumps, Ine., Advertising Dept., Sen-
eca Falls, NY 13148,

Lost Outlets

I was the general contractor for the
new home I recently moved into. I
had an electrician do the wiring and
then hired professionals to install the
drywall. In the process, a few electri-
cal outlets were covered over. Is
there a device for locating them?
AVROHM 5. ZUCKER
BROOKLYN, NY

To prevent damage to the -—
leaching field, septic tanks should /4=
and scum exceed one-thind -
the liquid depth.

Progressive Electronics in Mesa, Ar-
izona, manufactures a detector that
will do the job. The detector, model
508, is used by many electricians and
telephone and alarm system install-
ers. The unit is somewhat expensive
for 1-time usage—it costs about £170.
You should check with your local in-
stallers to see if they have a unit that
they would rent to you.

The detector consists of a battery-
operated transmifter and receiver.

he transmitter is attached to the ex-
posed end of the wire which is at an
outlet or the main panel. The wire
must be disconnected from any power
source. As you trace the wire behind
the wall, you'll hear a hum. When it
stops, you're at the outlet box. For
more information, call Progressive
Electronics at (800) 528-8224.

Aluminum Paint

My white aluminum siding turned
black when | washed it with a soft
brush and detergent. I'd like to paint

thane-modified acrylic paint that
produces a harder, more durable
film than ordinary house paint. It's
called Metal Siding Refinish and it
can be applied with a brush, paint
pad or spray gun. There are hun-
dreds of colors to choose from and the
paint dries to a low-luster eggshell
sheen—much like the finish on new
siding. It's available at home supply
centers and paint distributors.

Cellar Doors

My home has an outside cellar en-
trance. Do you know who makes slop-
ing metal doors for covering the steps

to the cellar? FEANKWAMACK
HOKEA FATH, 8C
These doors are generally available

in larger hardware or butlding sup-

| ply centers and cost between $244

the siding and need to know what type |

of paint to use, NATALEXANDRO

SOMERSET, NJ

Pittsburgh Paints manufactures a
latex paint that's formulated for alu-

minum and steel siding. It's a ure-
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and $279 depending on size. One
manufacturer is the Bilco Co., Box
1203, New Haven, CT 06505. The

| phone number is(203) 934-6363. ™

Do you have o home-mointenance or ir prob-
lemF Send it to Homeowners' Clinic, Popular Me-
chanics, 324 West 57th St Hm Y-u-l"i .I'WM‘
Mrttr-:nnmhmu!ud'm i

lemas of wide interest will .lud in l'hl mJ'-
‘or more home- r!pmr and maintenance
t PM's Home Care Guide, 82 45

wr orderfs) to Popular HH-‘utm:ca Bor
nd'mf.'l.ty Shm weie York, NY 10101

umn.
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Appliance Clinic

BY STEVE TOTH, Contributing Editor

Trigger Happy

I have a Sears Kenmore dishwasher

' model No. 587.701801, serial No.

05348761180. The soap cup doesn't
open for the second wash cycle. In-
spection shows no binding and moving
the trigger mechanism by hand
causes the cup toopen properly. How-
ever, | noticed that during a wash cy-
cle the bimetal doesn’t bend up to
release the cup. | tested the electrical
leads to the trigger with a neon test
light and found no trouble. [ then re-
placed the trigger mechanism but the
problem remains. Any ideas?
PHILLIP HERBST
ROCKWALL.TX

The bimetal trigger is a low-voltage
device that is in series with the dish-
washer heating element. It takes

| about 6 amperes of current for it to
bend up and release the cam which

opens the dispenser.

To check the bimetal, turn off the
electrical power to the dishwasher
and disengage the cam from the bi-
metal so the bimetal is free to move.

« Turn on the power, lock the door and

advance the timer to the point where
the dispenser normally opens. Watch
the bimetal. If it slowly bends up, it's
working properly.

Now, turn off the power again and
inspect the part of the cam that latch-
es the bimetal. Check for any rough-
ness that might cause binding. The
cam should also be lubricated at this
point to keep the bimetal from stick-
ing. If there’s no lubrication, apply a
dab of all-purpose white grease or a
product such as Lubriplate.

Needs Timer

I've had to replace the clock timer on
my 30-year-old G.E. electric wall
ovenabout every five years. Now, my
local G.E. parts store has told me that
this part is no longer available. Do you
know of any business that repairs
these clock timers or makes replace-
ment units? VIRGIL A. BUTLER

WINTER PARK, FL

~ To have your clock timer either re-

butlt or exchanged, you can send it to

| General Electric Co., Appliance Con-
| trol Products Dept., 1803 Radiant
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If dishwasher bimetal is functioning but detergent cup won't open, the bimetal may be stick- |
ing on the cam. Check the cam for roughness and lubricate if necessary.

Rd., Carroll, 1A 51401, Attn.: Re-
pairand Exchange Dept. In the pack-
age, include your name, address,
phone number and the model num-
ber of the timer assembly which can
be found on a white tag giued to
the timer. Include any other letters
or numbers that you see on the tag.

If the company has a replacement,
they'll send 1t to you with a bill. If not,
they may have the parts to repair your
unit. In this case, you'll receive your
rebuilt elock timer and bill.

Parts for very old clock timers are
sometimes unavailable. However,
the company may be able to substi-
tute a different unit that fits your
appliance. The cost of a factory-
reconditioned timer can range from
about $27 to $60.

Mixer Parts

We have an old Hamilton Beach hand

mixer model No. 60C with a broken

plastic handle. The local appliance

parts dealer says that parts are un-
available, Can you help?

EARL L. KNORR

MADISON, WI

The Hamilton Beach Co. only stocks
parts for its hand mixers for a period
of seven years after the model is dis-
continued.

Call Hamilton Beach at (800) 334-
2785, explain what you're looking
for, and give them all the numbers
and letters on the mixer that you can
find. The company may be able to tell
you whether parts are still available
and where to get them,

Out Of Sequence

[ have a Singer Electric furnace mod- I

el No. EU26028-12B11, serial No.
0550607B140039. I need Klixon se-
uencers Nos, 51172-25 and 51172-26,

0 you know where I can find them?
DEOALMAZAR

WITTENBURG, WI

In 1982, Singer Climate Control
Division was bought by Snyder Gen-
eral Corp. which began selling under
the Arcoarie and Comfortmaker

brand names. While the original |

replacement sequencers for your
model electric furnace have become
obsolete, there is hope.

Call the Snyder General Corp. at
(618) 282-6262 and ask the Applica-
tions Dept. for the name and address
of the local Comfortmaker distribu-
tor. Then, call the distributor and
ask for the name of a dealer who ser-
vices Comfortmaker equipment.

Hauve a service technician from the |

dealer check your furnace. If the se-
guencers are indeed bad, he should
contact the distributor who will con-
tact the manufacturer to see if there
are new types of controls that can be
fitted.

If paris are available, the techni-
cian will be informed of the installa-

tion procedure and should be able to |

tell vou what the job will cost and
how long it will take, ™

If vou have a problem with any iance, yend
) .mﬁrwml'-ﬁ ﬁrﬂuﬂnmm

3 quepsnun G
m iance Clinic, ular Mechanics, 224 West
57th St., New York, 10019, Sorry, but letters
cannod be answered individually. Problems of

el st et e st

i
|
]
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HORROR IN THE SKIES | Continued from page 7o)

As if to reinforce the growing eon-
cern, a United Airlines 747 outbound
from Manila lost a piece of its wing
March 25. Severe vibrations and the
appearance of a 10 = 3-ft. hole in the
starboard wing sent the aireraft seur-
rying back to the airport. The FAA
said the piece that fell off was “strictly
there for streamlining and not strue-
turally significant.”

Search for cures

On February 28 of this year, only four
days after the United Airlines trage-
iy, the Airworthiness Assurance
Task Force recommended to the FAA
an $800-million program to upgrade
older aircraft. The key provision
would mandate replacement of vari-
ous parts and assemblies at specified
time intervals, even if inspection de-
tected no flaws.

In ather words, the industry would
move to a plan of preventive replace-
ment, rather than preventive mainte-
nance, The plan would require repairs
in about one of every five jetliners
currently in service.

That ehange in emphasis was also
reflected in a recently issued FAA di-
rective ordering airlines to replace,
rather than inspect, tens of thousands
of rivetz on older 727z,

More than 1300 early models of
Boeing 727, 737 and 747 aircraft are
affected by the first stage of the Task
Foree proposals, Aireraft areas in
question include lap joints and bonded
Jjoints that have experienced delami-
nation or corrosion. In addition,
widescale modification and/or re-
placement of aireraft structural mate-
rials, fittings and skin will be advised
on the basizs of service experience.
The eost is expected to be about
$600,000 per aircraft.

As of this writing, recommenda-
tions have been made only for Boeing
aireraft, but others will be issued for
aireraft manufactured by MeDonnell
Douglas, Lockheed, Airbus, British
Aerospace Corp. and Fokker,

Life extension
For the past 30 years, the U.S. Air
Force's Aireraft Structural Integrity
Program (ASIP) has been monitoring
the effects of aireraft stress with a
wing sophistication. Techniques
or detection and prediction of prob-
lems have improved steadily, and the
program has added significant flight
time to the life of an aging military
fleet. For example, the newest B-52
inthe fleet is 28 years old. What's
more, as the decades passed, the mis-
sion of the B-52 changed drastically,
from that of high-altitude strategic
bomber to a low-level tactical weap-
on. A variety of modifications saved
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the aireraft from the scrap heap.

The heart of the system is the Indi-
vidual Aireraft Tracking Program,
which monitors the status of an air-
plane like a patient in a hospital. All
Air Force eraft are subject to some
maonitoring techniques, but about 10
percent of the older planes are fitted
with specialized sensors and record-
ers to track such stresses as deflec-
tionsin the metal between two points,
G forces, airspeed and other factors
that may contribute to metal fatigue.
A counting accelerometer records ev-
ery instance in which an aireraft ex-
ceeds certain gravitational forces, A
mechanical strain recorder, bolted to
the structure, etches onto a foil tape
the evidence of structural deflections
between two points. More sophisti-
cated mmmsrocessnr measuring de-
vices are under development.

The Air Foree also uses a variety of
sophisticated techniques to detect
cracks and other structural failures.
These include:

B Eddy current, which ereates an
electrical field and observes its flow
across the aireraft. If there is a defect
at or near the skin surface, it will show
up as an obstruction in the flow.

B X-ray detection, useful for spotting
major corrosion problems in metallie
fabrications, welds, castings and non-
metallic products.

B Ultrasound scanners, which oper-
ate upon the same prineiples as mod-
ern medical equipment using sound
waves instead of X-rays to paint a pic-
ture of the innards of a structure,

B Magnetic rubber, used to study
structural steel parts within an air-
craft. The steel part is magnetized,
and then doused with a liquid rubber
solution laced with metal filings. The
rubber is allowed to harden, then re-
moved and examined microscopically.
If a flaw exists, metal filings will have
migrated to its location. The tech-
nigue can detect eracks as small as
00002 of an inch.

B Temperature and vacuum stress
tests, useful for certain funetions. For
example, after every 3000 hours of
flight time, the Air Foree I-111 is fro-
zen to a temperature of -40° F and
then subjected to flight-level stress-
es. Flawed steel will fail under such
conditions, but safely, in the laborato-
ry, rather thanin the sky.

B Fluoreseent penetrants, which
geep into tiny flaws and reveal them
under black light.

B Lasers, which can be integrated
with fluorescent penetrant and used
to detect flaws in engine blades,

The results of these tests are ex-
trapolated to the entire fleet and used
to predict structural failures,

f Plense turn fo page 117)
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Send for your free copy of the Heil
Home Comfort Guide and get started on
the road to energy savings. This easy-to-
read hooklet tells you everything you
need to know about buying an energy
efficient home heating or cooling system.

For example, did you know that the
Heil 712 is one of the most efficient
central air conditioners on
the market today? — =

Send for your copy |
of the Heil Home
Comfort Guide and
learn how vou can
lower those mtmt]:i:r
energy costs.

ugl

n-c.mmammmmrs W

Crala HEL-CLAARER CORPORM ION

Fbra FREE copy of the Heeill Homée Comfort
Guide, call toll-free
18004474700
or fill in this coupon and mail to:
Heil
Inquiry Dept.
460 Tenth Circle North
Rashwville, TN 37203
] Yes, I'd like to learn how bo save on energy
costs. Send me your FREE copy of the
Heil Home Comfort Guide.
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Everywhere, Fishermen Are Raving About These Amazing
New Small Outboards!

he hot new line of tough-as-nails Cruise
T n Carry outhoards are without question

the fightest motors available today. ..
weighing in at 52% less than anything else in
their elass. Yer these gutsy little powerhouses
easily match the competition for sheer horse-
power performance. They're unbelievably easy
iy use, CArTy and store,

What's more, the Cruise 'n Carey's are priced
up tohundveds of doflars less— giving you a
surprisingly affordable outboard no matter
what vour small-to-medium boating needs
are! Plus, each model is packed with high-
performance features usually found only on
much larger and heavier motors:

& Solid-state ignitions for reliable and easy

starts. .. & “Positive-action” gear shift that

lets you effortlessly change from neutral

to drive with fingertip control. .. & Special

high-grade crankshaft ball bearings end

connecting rod needle bearings Lo ensure
extra-long engine life. . and more!

3 Models to Choose From: L. The super.
handy Model G600 (just 12 1bs.) matches the
performance of L5 horsepower motors twice
its weight. 2. The versatile 2.7 HP Model G700

{only 1T 1bs.} s the lightest and hardest-working
outhoard in the 2.5 to 3 HP range. 3, The rugged
b HP Model 6800 (just 35 1bs.) is easily the
lightest water-cooled outhoard available for
miwing fast through the water,

Free Information. Fill out the coupon below
and mail to Cruise "'n Carry, 5595 E. Tth St.
Suite 406 — Dept. 380, Long Beach, CA 80804
and we'll rush you a ton of FREE material about
the new Crulse 'n Carry outhoards —including
where to see them frsthand. Or simply call
1-213-603-9888, and ask for vour free material.

[ ’

cruise n :
T TR UG LN BITWERGET AT AR TR F 8 T R

r Clip and mail today to the above address, 380 |
I O YES, please rush me FREE information shout |
Lhe amrzing new ling of Cruise n' Carry light-

I welght outhoards. |

|
Nume
| |
| Address |
I ciy State Zip |
| . |
Telephone Number | )
L s =

Popular Mechanics plans

Deck You Can Place Anywhere A beautiful, free-standing redwood
deck that either stands alone or that yvou can modify to fit vour needs. [t's
durable, won't decay, and provides more than 250 El[II-IIT" feet of extra
space for entertaining or just relaxing. Plans include detailed drawings
and bonus instructions for building a matching bench and planter,

[PL-1820—86.95)

———0r more great plans,

send for our catalog.

From tool boxes to outdoor sheds, a doll cradle
to bookcase wall, even a two-car garage or PVC
furniture. Our catalog has these and hundreds
more from Popular Mechanics. Only $1.95.

-5':"-'

Traditional Gazebo. This octagonal gazebo will give vour
vard an elegant look, reminiscent of the Victorian period.
It provides the perfect spol for outdoor entertaining, and
the lattice mof allows sunlight to fller into the geesbo,
Comfortable seats line the inside. Measures more than eighi
fert across to provide plenty of mom for vou and your
guests, [PL-1860-59,95)

Adirondack Lawn Furniture This traditional
Adirondack furniture is as durable as it is attractive.
Craflted of hardwood, each piece is carelully sanded,
then assembled with water-resistant glue, sealed
with wood preservative and painted—all to make
them withstand the rigors of outdoor use.
(PL-1751—3%5.95)

Send for your order today! Make check or money payable to
Popular Mechanics, Box 1014, Dept. 988, Radio City Station, New York, NY 10101.

-]
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HORROR IN THE SKIES
{Continued from page 115)

Thanks to the modification pro-
gram, the Air Force has extended the
original design parameters of much of
its fleet. For example, the KC-135
tanker, the military version of the
Boeing T07, was first placed in gervice
in 1955, with a scheduled useful life of
a relatively short 10,000 hours. A 13-
year project to reskin the wings has
extended the service life to 36,000,

The best available evidence that an
airplane can fly, theoretically, forev-
er is the venerable DC-3. More than
1500 of them, built in the "30s and '40s,
are still flying today.

According to Warren Basler, who
operates Basler Flight Service, based
in Oshkosh, Wisconsin, the DC-3 is
virtually indestructible. The compa-
ny owns and flies 13 of the veteran air-
craft, and also repairs and refurhishes
DC-3& owned by others, some of
which have logged as many as 100, (04}
hours.

One key difference between the
DC-3 and its upstart eousin, the mod-
ern jetliner, may be the basic integri-
ty of the construction. Basler tells of
one DC-3 he aequired from the
French Air Foree that, when stripped
of paint, revealed an aluminum =kin
that appeared factory-fresh.

With these old birds, he says, prob-
lems are more likely to be found in the
powerplant. “Those old radials have
been rebuilt so many times, they've
just about had it, and nobody’s build-
ing new ones,” he says. Basler’s solu-
tion is to add two Pratt & Whitney
PT6 turboprops. The modern power-
plant reduces the vibration load on
the structure, and cuts the cost of
both fuel and maintenance.

Bagler completed the first renova-
tion in 1988 and he says, “it hasn't
stopped flying since we wheeled it out
the door.” In fact, Bazler believes
that these modified DC-3s could still
be in service on their 100th birthday.

Preventive replacement makes
better economic sense than the alter-
native action of scrapping the fleet.
The Task Force plan is a positive indi-
cation that the industry is attempting
to act on its own, before it becomes
necessary for outside regulators to
force changes in the system. What re-
mains to be seen is how quickly and
thoroughly airlines will respond to
tragedies that have pointed out flaws
in our aging aircraft, and how astute
they will be at making the tough calls
that balance safety and economy.

As the FAA's Farrar points out,
“We would have no safety problem if
we put all the planes on the ground to-
morrow. But that would bring the
world to a halt.” ™
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GOLD AND PRECIOUS METALS MERCHANTS®
Will buy your scrap..
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BMORE EFFECTIVE By M LESS TIME Because

MordicTrack is so efficient,
you burn more calories and
get a better aerobic workout
in less time.

BNO DIETING No
; other exercise
machine burns
more calories

duplicating the motion of
cross country skiing, the
world's best exercise, \
Mordiclrack provides the
ideal aerobic workout,
BMORE COMPLETE
Unlike bikes and
other sitdown

EeXErcisers, than NordicTrack
MordicTrack ..50 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
NordicTrack workout

is completely jarless.

BNO SKIING EXPERI-
ENCE REQUIRED Even if
you've never skied, in a few
minutes you'll be "tracking”

tests at a major uni-
versity, NordicTrack
burned more calories
than an exercise bike and
a rowing machine.*
BMORE CONVENIENT
With MordicTrack, you can
exercise in the comfort of your
home. NordicTrack easily

folds, requiring storage space . yourway to better health.
of only 17" x 23", - e

'S-cl.-rnlll?: tesd results included in » / FREE BRO'CHURE AND mED
MordicTrack brochure Call Toll Free Or Write:

1-800-328-5888

In Minnesots | S00-022 515 [ Comada §-500-311-950)

+ B 141 Jonathan Blvd, M., Chaska, MN 75318
Nﬂrdlc rack } 7 Also troe video tape L) VHS [1 BETA
THE BEST WAY TO FITNESS SE,',EN | e . :
A CML COMPANY © 1988 MoedicTrack I ﬁ::m { Tw B ]
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WIN THE BATTLE
AGAINST SEPTIC SYSTEM
BACK-UP.

When your septic system backs up, it's a big mess, a big expense
and big trouble. But it's bound 1o happen sooner or later, right? Mot
necessanly. Mot when you use an ounce of prevention, or to be spe-
cific, & pound of RID-X* . It's simple. Just flush RID-X down your
foilet once a month and stop worrying. RID-X works to prevent
seplic system back-up.
RID-X adds hundreds of milions of bacteria to digest up to 25
times its weight in solid waste, to help keep your seplic sys-
tem running trouble-free. In fact, lab tests show that no
R other leading septic system additive is better than
T,_::___.__ﬂ_,}/ FIIDJ;. And RID-X ?s superior o yeast because yeast
1 contains no bacteria.
RID-X is safe for plumbing, contains no harsh or
caustic chemicals and won't harm your pipes or sep-
tic systam,

‘Gamd far This

irvtoerrstive bocklel, which RID-X is availlable wherever housahold
— cancncenel ok products are sokd.
| taiture. Send to

|
|I#J| @

THE SAFE WY TO A WORR'Y-FREE SEPTIC SYSTEM
AM-X* is & product of the §-CON Company, Inc. IS5 Ssmmit Avesse, Moniale, NJ OTE45

WORLD'S SMALLEST ———
WEATHER STATION

WITH EI UR *550

CAST IRON GRATE
= WIPES FEET CLEAN
» DURABLE « DECORATIVE « ODOR FREE
= STAYS WHERE YOU PUT IT

Finished surface

] $ Ao AT
',,-'""' 2 1 99 5 under ?5! %l.nﬂd::urﬂ
INTRODUCToRY ~ 21%" 2 43%" x 5/16
OFFER and reinforced
throughoul
WE'LL REPLACE IT IF IT EVER WEARS OUTH

Do it EALLL™ (717) 296-7784
i o O MAIL COUPON o o o

THE AMAZING WEATHER COMPUTER THAT
N CAN HOLD IN THE PALM OF MR HAND

HGITARS mew TWHR-} Micrs Westher Station includes I w Please enter my order for #650 0
» oompuier, precison wind vame and spred sensor with . doorgrates at $219.98 each =
mounting hardware, and &8 feei of cable. For oaly N :
i!EE Wik the oip emptying RG-3 H ame H
(M%) you cam even moniior reinfell! |-‘-Iﬂd!ﬂ5$ i
* WIND EMEECTRON . ':n- mumr : City State Zip =
:m GUST EECORD S TRICHRANGARD b e — ) — =
* TEMPERATURE * NICAD READY = Day Phone Might Phone :
* HULOW TEMF RECORD ONE YEAR WARRANTY § Chack one .
A BRY for whipping. phes Bies tan for Callipnia delvarise. 8 OCheck OVisa [ Mastercard '
DIGITAR E Signalure ;
THAY [ahic Avmecs
MADE N ILEA, Pimywwrd, CA pa3ad M & VISA [ | E!p Date 4 / 1
c.ﬁm l::;l..!: lmﬁ Arolther quailily product from
e S R Architectural Iron Company
2 B Fij-wian
oo e Box 126 Schocopee Rd. » Milford, PA 18337
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Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!

Projects on to: Orawing, Graph & Tracing Paper, Wood,
P Other Surtaces.

Picturs In be ssiargad 1o J:( E yl
placad i imags eperng

w1 botiem of prajector. | Sl
Adjustable lens enlarges by fractions up 1o 27%: limas lor
the size you wishl Copy unlimited ideas for cralt designs
Enlarge patterns, designs, portraits, still liles, |andscapes,
photos, slides, designs on colna and jewsiry. u in
axact colors, Does not damage ofiginal. Simple Ins
thons, Uises household current and 60 watl bulb. Slﬂl'l
$16.95 plus $2.95 shippang. 30 day money back guarantes

Mortcn, Dapl. GT-268, Baa 201 2, bew Rochlle, K.Y, 10802

I':I'DFI.N TO TRAVEL

REW

MODELS Wiheoias yous -hemc o Rk
FOR {589 Il et v IO i
FianTaacic) o0 Cnieg on ol
R PRI W et A
o e o ko 21
tsm 5350 Fraitocsl o el P il
I“G way b el D
frm 3 4025 T o
Fusgry A Im:::bm:l

oty &
Foinoh, s ol e been on
A OITWe DO e ]
- b i
FOLBOT "= =
N N =]

FREE COLOR CATALOE N\
con 1-800-533-5099

or il
ru;.u_ inz FACTORY DIRECT
PO Ros 70877, Dept P PRICES — BATEFACTION
| Crariesion, SC 20415 LR AMTEED

What Is He Doing? .

He's making a
concrete flower pot...
and so can YOU!

Maks and sall your own
arnamental concrate items.
Order your book about 425
sluminum molds, prices and
production (rade secrets from tha  BOOK
world's Largast mold manulaciures Dl‘llf s-l u

COMCRETE MACHINERY CO., INC.
F.O. Box A99, Hickory, NC 28603

OEALER/DISTRIBUTOR! DESIGN PATENT PENDING!

INFRARED SENSOR CONTROL

INDOOR/QUTDOOR. Connects 110 voits.
Light. T.V.. Alarm. Appliances, elc.
Size: 4% x I w, Mounts anywhere
1&3" Detection. For homes & commercial
Mobile homeas 12V Mooel available.
VAMPORT INC.. 795 Peace Portal,
Blaine. WA. S8230 (Add 54 far shapping) $2 ?Hl‘-h

EARN $75/hr
Mew patanted machine
patiems directly on walls.
Profecied lemilones.
UN-WALLPAPER Co.
Box 757 Dept. PM-69
Silver Spring, MD 20901
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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
you 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
Water Well System™*

Remember the Drought?
Need water for your lawn and garden when the city
says NO WATERING? Tired of paying twice for
your city water -- once for the water itself, and then
again for the sewer charge?

Be Water Independent with
your own water well system
you install yourself!

&
| e o
= 21
I M
Yours FREE: I
% "How To..." booklet | '|
% 33 rpm record '

%k Complete info & prices
FOR FREE INFORMATION PACKAGE

Call Toll-Free

1-800-333-7762

for Operator 7155)
D‘rl:llllﬂl:bwn- and !llil 'l'nﬂ“-j

[ . —
F.lu.f.'.‘r"l'ﬂﬂ"'l" DIRECT

-1

) ¥ES! | may want to drill an my property. Rush the
FREE INFORMATION PACKAGE including the
booklet, record and prices.

Ul Also, send information and prces on your wall pumps
and tanks. No obligation!
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AUTOMORBILES

PONTIAC 6000 STE AWD

6000 STE AWD

All-wheel drive comes of age.

FORD
FESTIVA LX

Think of it as urbocharged.

DODGE
CARAVAN SE

Inconspicuously indefatigable.

HIS month we're saying good-

I bye to a couple more vehicles,

with our faithful Dodge Cara-

van and Ford Festiva going back to

Detroit. New in the fleet is a new Pon-

tiac that's been a real comfort through

the nasty weather, and there are a

few other newcomers just over the
horizon.

Pontiac 6000 STE AWD

Pontiac's 6000 STE has always been
one of our favorite midsize domestics,
s0 when the excitement folks an-
nounced a 4-wheel-drive version, we
jumped at the chance to evaluate the
new technology in a familiar setting.
The engineering task force started
with an upside-down 510 Blazer front
differential, and used it as the basis
for a rear suspension that incorpo-
rates springs, control arms, half axles
and shoeks into one subassembly,
Look for this basic unit to find its way
into other GM passenger cars.
Delivering power through all four
wheels transforms the STE into an in-
eredibly eapable foul-weather ma-

120

chine, able to barge through snow and
glush under perfect control, which is
augmented by an excellent antilock
braking system.

[t's an excellent vehicle for skiers
—ar for those who are terrified of be-
ing stuck in the grocery store parking
lot after putting 150 pounds of grocer-
ies in the trunk.

There's even an electrical switch on
the consgole to lock the planetary cen-
ter differential, but you'll only need it
in extremis. On pavement, there's no
real tipoff of the 4wd, except for a
groaning noise, audible during sharp
COrnering.

One down side to the design is the
rear differential's intrusion into the
trunk—pack ecarefully, and use soft
luggage. The problem is compounded
by enormous decklid hinges that don't
allow a box or hard suitease to be put
into the front corners of the trunk.
Two large adults complained about
cramped legroom in the rear seat, al-
though that's not the fault of the 4wd,
just a problem inherent in most down-
sized domestics.

The STE's freeway ride has just a

lingering reminder of big-car float,
but otherwise no real bad habits. And
ginee this car began life as a Euro-
challenger, the addition of 4wd makes
it even more fun on a winding road.

We've been plagued by several mi-
nor problems. The door locks have
frozen up several times, once effec-
tively locking us out of the car until
the sun came up and warmed up the
door. The left rear door needs to be
slammed to get full closure, and the
windshield washer fluid wamiﬁlight
seems to be permanently on. There's
also a leak in the power steering sys-
tem that doesn't leave any hydraulic
fluid on the drive, but does empty the
reservoir in a thousand miles or so.

We'll get all these irritations at-
tended to at the first service.

Fuel mileage has been disappoint-
ing—~21 at best on long trips, drop-
ping to 16 in the city. The weight and
rolling resistance of the 4wd pieces
apparently take their toll, but we plan
to conduct a complete check of the en-
tire engine and fuel-injection system
to be sure. —Mike Allen

{ Please twrn lo poge 123)

FORD FESTIVA
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SOUND ADVICE
"An Audio Guide

To Your Car's

Have you ever tried to explain a "THUD"
or "PING" to your mechanic? Difficult,
isn't it?

Now. YOU can help your mechanic identify
what the problem is after yvou have lisiened
to SOUND ADVICE— an audio cassefte tape
containing 20 of the most common noises
that vour car can make. It will enable yvou
to pinpoint that mysterious thud or ping
and, in turn, assist you or yvour mechanic
in remedying il. (Perhaps, you can even

have your mechanic listen to it, especially if

vour car ISNT making strange noises when
you gel it to the garage. Thal 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
vou to hear the nolse with the car running
under operating conditions. Play it in your

& 2 Tﬂ
”ﬁ,n ﬁUdlD Gu"de T
your Car's Performance

preakdouwns!

. Help r_.rf.p;.m miajer e ricirtg o

« Help keep your cor t
o O TN

L Ju.::ru ]'r.&IJ-." dollors {nuested on

SO Yol fundreds!

Performance"

car's cassette deck and compare the sounds
on the Lape with the sounds your car is
making.

LISTEN TO WHAT YOUR CAR
IS SAYING!

—— e e e ey

r
Order your tape today

SOUND ADVICE CASSETTE, #V-1010 — &89
only §7.95. Send check or monev order fo;
POPULAR MECHANICS. Box 1014,

Radin City Station, New York, NY 10101

Marrie

Address

City

Statgp ——_____ Fip

#88-5

R ———————_a

Prapialeyr Mevhaimics is o puldication of Hears! Mogazines, a Dolsion of Thee Hearsn Corgoson FOSE The Hesorst Corposiition. AL rghits reseresd




1. What 1sa Family Insurance
Checkup?

2. What policies does it cover?

3. What’ so special about a
Family Insurance Checkup
from State Farm?

STATE FARM INSLIRANCE COMPANIES
s L-:'El'h H.Inu'lrm]ph'lr]. [Erns

State Farm Agent

Family Insurance Checkup.

1. “When you live in a small town
like I do, you get to know your
neighbors, And that’s what a Family
Insurance Checkup is really all abou.
[t gives your agent an opportunity to
know you better, learn what changes
have taken place smce you last saw
each other, and advise you on how
your coverage can be updated to

suit your present needs.”

2. "Auto, home, life, health — what
you'll come away with 1s an overview
of all your insurance policies at no
cost to you.”

3. “Its our ‘good neighbor’

§ phi]nmph}r. Whether you live in 2

small town like mine ora big city,
you'll abways be assured of receiving
the highest standard of service. Profes-
sional, dependable, knowledgable,
friendly — thats a State Farm agent.

25t And the State Farm difference.”

Have your State Farm agent answer
your questions about the Sate Farm
Family Insurance Checkup.

Like a good neighbor,
State Farm 1s there.



LONG-TERM TEST
{Comtinued from page 120)

Ford Festiva LX

We consigned our 1988 Festiva LX to
memory—and fond memory at that
—in late February, almost exactly
one year since the day we picked it up
in a Dearborn, Michigan, snowstorm
and slogged back to New York City.

The mileage is relatively low for a 1-
year test at 6974, but the Festiva's
trauma-per-mile index is as high as
any other vehicle that has Manhattan
as part of its daily regimen.

And aside from the trek back from
Michigan, that was our Festiva’s lotin
life—the contact sport that passes for

Big enough for 4x8 plywood or seven full-
sized adults, Caravan was uttery reliable.

driving in New York City. We're
pleased to say this Korean-built econ-
obox performed its somewhat hazard-
ous duty without incident, surviving
the onslaughts of potholes, taxis and
parking lot attendants with equal
aplomb. Nothing broke and nothing
came adrift, a tribute to the car's build
gquality.

Our one ongoing complaint about
the Festiva—unusually balky re-
gponse at throttle—continued to
be a problem throughout the test.
Ford instituted a fix for this mala-
dy—a little more static timing and a
little less EGR—but it made no differ-
ence in the ear’'s behavior, and we sim-
ply learned to live with it.

This condition has since been cured
by the substitution of throttle-body
injection for the old 2-bbl. carburetor
on 1987-'88 Festivas, making this lit-
tle Mazda-designed, Korean-built
mini a real pleasure to drive.

Also, cheap to drive. Our Festiva
averaged 35.4 mpg over the course of
the test, and didn't use a drop of oil be-
tween the two changes we made.

The bottom line: This is a delightful
little car that thrives on urban abuose
and parking leftovers, It's quiet, pep-
py enough to keep pace, comfortable,
roomy and inexpensive to operate.
Our loaded test car was pricey at
#5300, but Ford is now offering more
packaging alternatives that provide a
better price without resorting to a
total strippo. —Tony Swan

{Please hurn to page 125)

This is the only way
a Hunter ceiling fan could
ever be loud.

WHILE TS HIGHLY UMNLIKELY WE'D SC THEY'LL RUM SILENTLY FOR YEARS.

EVER BLILD A FAMN AS LOLID AS THE ONE IN FACT, IN A RECENT INDEPENDENT

ABCVE, IT'S EVEN MORE UNLIKELY WED LABORATORY TEST, OUR FANS RAN

EVER BUILD A NOISY ONE. 909 QUIETER AT LOW SPEED THAN OUR
THAT'S BECAUSE UNLIKE CHEAP FVE LARGEST COMPETITORS.

FANS WHICH CAN WOBBLE AND HUM, FOR A FREE BROCHURE, WRITE DEPT.

EVERY HUMTER 5 BUILT WITH A POWER- PM, 1500 FRISCO AVE., MEMPHIS, TENNES-

FUL, SMOOTH-RUNNING MOTOR AND SEE 3814, OR CALL (301} 745-9221.

PRECISION- BALANCED WOOD BLADES.

[ ]
m © 19678 SALINTER FAN COMPANT
L]

THE QUIET FAN.

From new car or truck to one that's older, from classic to
exotic . , . whatever your answer, you're right. With Rislone®
Engine Treatment in the oil of any car or truck engine, you ]

- can count on performance like this: ~
In new vehicles, Rislone prevents engine deposits: prolongs |
smooth, powerful engine operation. [n older vehicles. it
removes power-robhing varnish, gum and sludge; quiets m
noisy valves and lifiers; and assures a quleter, smoother SR
R o =
S0, whether new or old. 4- 6- or B-cylinder, reach for a
quart of Rislone, From first oll change to last.

FREE Lube Tips booklet. Write today.

Tha Shatet Company » Dept PSS PO Boxd 471 = Waupun, Wi 53963 » & 1986 The Staler. Comparry
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OurTest Dnve
Could Be Worth

These days, shopping around for a boat, 185 and 195 packages too

power and trailer package can be And whether you test drive them
confusing with all the options on the on water, or look them over on land,
market. What isn't confusing 15 that this you'll see how our Sunbird™ Corsica™
very same market is the daily business packages give you more for your dollar

of the Sunbird™ Boat Company. Every than other brands
day, we re package shopping. We shop End the confusion. For the name
and compare, then design and build of your nearest Sunbird™ dealer, write:
what we feel is the very best in quality- = Sunbird™ An OMC Boat Group
constructed, value-priced packages Company, Dept. A, 2348 Shop Road,
Like the Corsica™ 175 shown. You Columbia, SC 29201, or CALL TOLL
get all-weather marine carpeting, AM/ FREE 1-800-562-0330
FM cassette stereo, a convertible top, Boat, Trailer And 128-HP
ice chest, built-in ski tow, teak swim OMC Cobra® Stern Driug
platform, boarding ladder, power trim
gauge, a rugged galvanized trailer, 8
128-HP OMC Cobra® stern drive and
more, for just $8,999" We've Corsica™
3 : =t ""_., hu;. e
S e : L 4 M Enr-?a:-:‘rmfrﬁl'!m!-

= -W \..‘.‘.'.n..rrq e e AL puu




LONG-TERM TEST
{Continued from page 123)

Dodge Caravan SE

Okay, the interior is as innocuous as
elevator music, and the exterior, es-
pecially the white one we had, really
does do a decent impression of a May-
tag. We've heard the word appliance
in connection with this vehicle more
than onee. But if you're buying a mini-
van, it's probably not to impress pret-
ty girls—you want to haul around
people and stuff. And the Caravan
does that kind of work with a will.

After 20,207 miles of hauling
around =aid people and stuff, we're
pleased to report that this particular
Dodge Caravan was as trouble-free as
we could possibly have asked. Our
biggest complaint was that the pack-
age bin in the console was oecasionally
difficult to open.

We used our Caravan to shuttle the
PM Racing Mustang crew and tools
back and EH‘T.}I to the races, moved
several teenagers in and out of college
dorms, and even jammed it full of two
rooms of furniture, three people, one
Doberman and a Persian cat for a 1-
day, 1000-mile hero drive.

“ven with the suspension squashed
almost flat, the Caravan never fal-
tered,

As we frequently observe, New

York City is not the kindest environ-
ment for cars, so it's not too surpris-
ing that the Caravan's exterior
acquired several minor scrapes and
dings.
Also, the interior did begin to get a
little abraded back by the rear door,
where we jammed vast amounts of
“just one more thing” in.

We averaged just over 20 mpg
overall, incluging much short-trip, 4-
feet-at-a-time N.Y.C. commuting
and plenty of heavy hauling.

—Mike Allen

Although they're too late to be intro-
dueed in this issue, our depleted long-
term fleet is getting a number of new
replacements, which should add up to
the most varied group we've ever as-
sessed.

There will be five in all—a Ford
Thunderbird Super Coupe, Nissan
2408X (a hatchback SE), adwd Mazda
MPV minivan, a (here comes some va-
riety) Ford Club Wagon with the new
460-cu.-in. V8, and last, but quite lit-
erally not least, a 27-ft. Winnebago
Chieftan motorhome.

The T-Bird has been in service ex-
actly one day at this writing, with the
others at various points in their re-
spective delivery pipelines,

It promises to be an interesting
SumImer. ™
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WOODWORKING
AND GIFTS

=

Master Craftsman Toolbox: This TOOL-
BOX will organize, protect your tools and
add a touch of class to any workshop. (Di-
mensions 20% 7 x 9% x 12%") Built with
cherry or walnut wood, stvled with brass
cormers caps and lock,

This solid wood toolbox will last for genera-
tions and become a family heirloom.

Plans include step-by-step instructions and
materials list, ("L-1826 $4.95)

Colonial Garage Barn: Holds two full size
cars ach in separate bays, The structure
measures 24 x 26 ft. with an additional 350
square fi. on the second floor. A 3 ft. over-
hang on the side provides excellent storage
for wood and garden equipment. Plans in-
clude an B-page instruction manual and 4
blueprint-size  lavout  sheets: ® Overall
perspective @ Basic wall building  ste
& Construction details for ['mrnlnf; inﬁs
Aoor, roof and end gables. ® Exterior fin-
ishing details and suggestions for alternate
versions of the barn, Materials List Included
PL-1277 $30.00  Each additional Plan $20.00
when purchased with the first Flan.

Send your name and address with
check or money order pavable to
POPULAR MECHANICS. Mail to:
Popular Mechanics, Box 1014, Radin
City Station, New York, N.Y, 1011

Craftsman Work Center: Build the MASTER
CRAFTSMAN WORK CENTER. A portable
o] center, bwo cabinets and deluxe assem-
bly bench allow you to keep all your tools
close at hand. A grid top makes damping
easier; covers with a sheet of ph for
other tasks. Swivel casters with brakes;
drawers that open on either side and your
choice of finish gives you a personalized
waork center. Plans
and materials
list. (PL-1750
$5.95)

Classic Work-
bench Here's the
classic European
workbench
overy wood-
worker dreams
of owning. Using these plans, you can build
this workbench %ur less than hall the cost of
a factory-made version. Dovetail joints give
the drawer super resistance to racking. Elbn.'—
tailed plans, instructions and materials list

(PL-1748 $5.95)

Hobby Lathe: Every woodworking shop
needs a LATHE. A working capacity of 10
inches; will swing a six inch diameter disc,
This scaled -down lathe is perfect for making
toys, crafts and homemade gifts. Plans in-
clude an B-page manual, layout and mate-
rial list. (PL-1723 §5.95)

Lincoln Mantel Clock: Build a reproduction

of the LINCOLN MANTEL CLOCK. This

beautiful clock is an attractive addition to

your home; great for a gift. Built from ma-

.'r'u,lj.-lanlyr HuPLnrb]}f designed, B day Pel‘ldl.l-
LR

lum clock movement. Plans materials and
source list included. (PL-1824 $5.95)




Introducing
The eed
New 1zard.

the ultimate solution to
rotary trimmer line problems
® No more trouble with trimmer
line — never buy line again!
® Easy to install on your
gas trimmer.
® Cuts through tough weeds,
briars and grass.
® Keeps your rotary trimmer
in business.
TO ORDER CALL TODAY

1-800-262-5122

c

OMNLY

$2195

(Call for dealership inquiry) WIZARD
[ JVISA [ (MC# Exp. Dale
{ ) Check enclosed for 521 05 plus $3.00 postags and handling
Your Trimmer Make Model #
Name Phone_! !
Street
City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 pusss

NOW! Get in on the PROFITS in
SMALL ENGINE REPAIR !

‘Work part time, full tims —
right Bt home — wa halg
you avery step of the way.
Mo doubt about it , . as a small enging—.
pro. you can cash in on the huge de-
mand hor qualiied men in one af Amar- #"ﬂ’
A’ lastes! growing industnes. You'll L. -3
e able o command top hourly rates ot trom = K
§25 mmm.mwnmr--ammmsm
for labor.

Plenty of business wailing lor qualified men.
B5,000,000 Small Engines Are In Lise Today!

That's the official count from the Engine Service Assn_, and
one-milkon new engings are being built each month With
Foley-Belsaw training, you can soon have the skill and
knowledge to make top money servicing these engines.

BEST BUY!

EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.

- 542 FOB. Breamall, PA

fine 378" divurn.
|his, & 108°17)

Comparoble savings on dioms. from & 10 7

Kits available o il any oor-lo-foor his.

(714) 598-5766

Sarasota, FL
(B13) 93‘3—14?!
Houston, TX
(713) T89-0648
Chicago, IL

{312) 952-5010

H'UIII-'IJMII 'idll-llll ui MI‘I.U!-I ha Engine
AN YDURS TD KE F|'I.I.I'h... lq

HD HFEHEHEE HEGEESIH'H
You don't need to be a ‘born mechanic’ or have any prior

€ The bon Shap 1977, 82

People who've looked everywhere tell us there
isn‘t another spiral sair around that touches
our combination of price and quality of mate-
rigls ond workmans ip. We believe it

Call OR WRITE FOR FREE BROCHURE:

To: The iran Stop, Cepl, PR3, s 120, 400 Plesd Flasd
| Bmomai Pa 16008 o Tl (215} S44-THi0 I

experience. Lessons are lully lllustrated . .. S0 clear you
can't go wrong, and with our famous ‘learn-by-coing’
method you get practical ‘hands-on’ experience

Fulﬂ Belsaw Imstitute, 6301 Equitsble Rd I-'IIII-I
| Depl S1679, W.C.. MO 64120

...‘.-
| Nome ! s it o o s S o st | T\ Bt |
Faagergiid Bpe m Ko Obbgabon g th SbTat W ! el
| Sarent e | | oo i
| o TR } I WAME :
| We occepl MosterCaord, VISA and AMEH: | : ADCRESS |
THE IRON SHOP. jH& —
. I
MAMNUFACTURER L!‘IEE__________]L__J

126

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY

FEE?

All Jerrold, Oak, Hamiin, Zenith, Scientific
Atlanta, Magnavox and all specialized ca-
ble: equipment available for shipment within
24 hours. For fast service MC/VISA or
C.0.0. telephone orders accepted 800-
848-3030 60 Day Warranty (Quantity Dis-
counts) 8 AM. 1o 5 P.M. Monday through
Friday Central Time. Sell Addressed
Stamped Envelope (60¢ postage for FREE
Catalog).

Midwest Electronics Inc.
5143 W. Diversey » Chicago, IL 60639
No lllinois Orders Accepted

FACTORY-
BUILT

Buy your

MAGNATRAC.
FRCTORY- ASSEMBLED
orin KIT farmil

Use it to landscape your hame of
Budd & roed: Excavate a basemeni
poal: Garden; Haul fogs, ciear tres
and Bnesh_.angd Da 1g Al Yoursall
otteers for Extrn CASH!

wark for

SCATALOG of wuer . S1.00

STECHNICAL MARDAL -
showa cempleie can
vireciios deisiki_.. 5708

STRUCK-KIT
Box JOT » Depn: Plds
CEDARBURG, Wi 53012

GOKARTS,
ENGINES-KITS-PARTS Y

12 PAGE CATALOG
S1.00 REFUMDABLE
Larges! Selacion

Ky

1480 Mantor ive. Puinesuilie 00 G4OTT

PVC PIPE FURNITURE

Profitable Home Business
Plans, Kits & Supplies
FREE BROCHURE %=
J & L Casuval Fumiture Co. ":l

P.0O. Box 208 - Dep. P
Tewksbury, MA 01876

Tel. (508) B51-4514

e vour 0w FHELIC OP TER

SIMPFLE, LOW - COST ASSEMBLY #®Carrws one pemon-plus
- 8 Tip-Jei Poewrnd 8o licens merded
PLANS —fully ifus. 314,955

rer Helicopier
Experimenter's
mascaccn  §10, 95
& SPOCIALY %
foth Books: Ondy $19. 85!

raaidin: ald 4.
Crélil cord arded bng: 1-30) -583-5388 v Fasdd asly.
et e e o e

ben, with phalos and Illﬂ'ﬂn: E-r-
Irlﬂhiln you need to kmow . . .
" whare bo gel wholesale materials;
& how to earn while ﬂu- learn, eic
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PLUGGING POWER
STEERING LEAKS

BY PAUL STENQUIST

MOKE billows out from under = The cause of this mess? Quite possi- | Power steering basics
the hood of your car. The airfills = bly a big leak on the high-pressure | Although some power steering sys-
with an obnoxious sulfur odor.  side of your power steerini:yatem. tems have grown more complex in
Suddenly, the steering goes heavy. But power steering leaks may not | efforts to improve “feel,” bagic opera-
You feel as though you're at the tiller = always be quite so obvious. A leaking | tionis simple. When the engine is run-
of a 10-ton truck. seal or low-pressure hose, for exam- | ning, hydraulic fluid is pressurized by
You stop your car, leap out and | ple, may only leave puddles of hy- | a belt-driven pump mounted on the
throw the hood up. Everythingis cov- = draulie fluid in your driveway. fn engine and delivered to the steering

ered with oil—the exhaust manifolds | either case, the fluid loss can cause a | box by a high-pressure hose. Within
are smoking. sudden loss of steering assist, the steering box, a piston is connected
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1 Typical system consists of steering boax,
pump and high- and low-pressure hoses.

to the steering linkage. When the
steering wheel is turned, a valve
routes high-pressure oil to the piston.
This helps the driver move the steer-
ing gear and turn the wheels. Low-
pressure oil is directed back to the
steering pump reservoir through a re-
turn hose (Fig. 1).

On most cars, the pump reservoir is
mounted directly on the pump. On
some cars, primarily imports, the res-
ervoir is remote-mounted and con-
nected to the pump by means of a
second return hose.

Locating a leak
Some power steering leaks will be ob-
vious and easy to spot. Others may be
quite elusive. To track down a leak,
fill the reservoir with fluid. (Make
sure you don't overfill it. If the reser-
voir is already overfilled, you may
have located the source of your leak!)
Clean any areas that are covered
with fluid. Then, with the engine
idling, havea helﬁer turn the steeri
wheel left to right and back seve
times,
Trace the system: pump to high-
pressure hose to steering box, steer-
ing box to low-pressure hose to pump.
On cars 80 equipped, carefully check
the remote reservoir and its hose con-
nections. In addition to all hoses and
connections, check the front shaft seal
area on the pump (behind the pulley),
mejumtim%]etween the pump and its
attached reservoir (where applica-

134
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Hoses and
remote reservolirs
Both low- and high-pressure hoses
are subject to failure, but it's easy to
distinguish between the two. A leak-
ing high- hose will aquirt flu-
id all over. A leaking low-pressure
hose will only drip fluid.
The most common cause of a power
steering fluid leak is a burst high-
ressure hose. The hoge separates
m the metal collar and fitting. It
may seem as though can reattach
the failed hose to its failed fitting, but
ba]i_ev% wq't. hlt’tl}:]blcﬁ\; out
again. he t 15 the only fix.
Before replacing the hose, discon-
nect the negative terminal of the bat-
tery and turn the front wheels to the

straightahead position. Use a tubing
wrench to unbolzl't‘:]i;.im hose-end fittings
from the power steering pump and
the steering box. Catch spilled fluid as
you disconnect the fittings.

Some power steering hoses are
sealed by means of an O-ring in the
pump or steering box fitting. If you

find an O-ring, replace it with a new
one. Use only the specified replace-
ment O-ring, which 1s usually provid-
ed with the new hose. If you need only
the O-ring, you should be able to
chase the right piece at the dealer's
parts counter,

Reinstall the new hose in exactly
the same position as the old one. Ifyou
use an aftermarket hose, it may be
slightly longer than the old one.
That's okay, but make sure the hose
won't be subjected to chafing or other
abuses. Don't twist the hose and be
sure it isn't in contact with other
components,

Tighten the hose-end fittings witha
tubing wrench. Don't overtighten the
fittings: You could damage the tube
nut wall or—where applicable—the
O-ring seal, either of which will cause
a leak. Use only firm wrist pressure.
If you have a torque wrench and
“erow-foot" open-end or tubing
wrench attachment, torque the lines
to the manufacturer's spee.

Like the high-pressure hoses, some
low-pressure hoses are made with
permanently attached fittings. But
most hoses are attached to tubing

with crimped or worm-drive
clamps. When you replace a
low-pressure hose that is
not equi with perma-
nent fittings, use worm-

SHAFT
SEAL
LE ﬁk_-"i.ﬂi:

drive clamps to secure it
in place. Don't attempt

2 Pump leaks can ocour at cap, hose connec-
thors, reservoir seal, and body or shaft seal.

%

—

to reuse the erimped
clamps from the original
equipment.
-~ A remote reservoir—one
that’s not attached to the pump
—is obviously a prime candidate if
your leak is a slow, steady drip. Re-
placement iz simply a matter of re-
moving the hoses and installing a new

| reservoir. Attach the hoses with

worm-drive clamps,
' After replacing hoses or a
I""“““ remote reservoir, bleed the
system as described at the
end of this article on page

LEakacE | power steering system

repair where fluid is re-

/ leased.
At the g

The most common leak points on
power steering pumps are the front
shaft seal and the fluid reservoir or res-
ervoir seal, But there are other possi-
hilities to consider (Fig. 2). One is the
cap gasket. Make sure it is in place be-
fore you start taking things apart, or

- eqnl 186, The bleeding proce-
. REE ?ﬁwan) dure should ftﬁlﬁ}w any
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3 To remove pulley. hold pllot bolt while
turning the shaft nut counterclodiowdse.

you could turn a simple 2-minute re-
pair into a messy 2-hour job. Other
ibilities include loose rear cover

Its, if applicable, and a damaged or

cracked pump body.
To remove the pump, disconnect
the hoses at the pump. Hold a can un-

der the fittings as you disconnect
them to eatch fluid. Onee the hoses
have been disconnected, keep the free
ends in a raised pogition to prevent oil
spills. Then cap or tape the ends of the
hoses to keep dirt out. Cap or tape the
pump fittings as well.

With hoses disconnected, remove
the pump belt. To do this you'll have
to either loosen the pump-mounting
bolts and rotate the pump toward the
engine, or, on cars so equipped, loos-
en the pump jack-screw EE}ustment.
Once the belt is off, remove the pump
retaining bolts and lift the pump out of
the engine compartment.

To remove a power steering pump
pulley, you'll need a special hub puller
designed specifically for power steer-
ing pumps (Fig. 3). A universal model
that works on almost all ears is avail-
able from your better auto parts
stores. The same tool is used to press
the pulley back onto the shaft once re-
pairs have been completed.

Before removing the pulley, drain
as much fluid as possible from the

ump through the reservoir neck.
en install the removal tool on the
Eu]ley hub. Make sure the tool's pilot
olt bottoms in the pump shaft by
turning the nut all the way to the top
of the pilot bolt. With most tools, you
remove the pulley by holding the pilot
bolt and turning the nut counterclock-
wise, The same tool is used to press
the pulley back onto the shaft once re-
pairs have been completed. To install
the pulley, hold the pilot bolt and turn
the nut clockwise.
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The reservoir is usually attached to
the pump by means of mounting studs
and a rubber O-ring. In most cases,
you'll have to remove the mounting
brackets from the pump to get at the
reservoir. Before attempting to re-
move the reservoir, clean the exterior
of the T%ump and reservoir with sol-
vent. Then clamp the Bump in a bench
vise with soft jaws. On most ﬁmm G
you'll have to remove the outlet fit-
ting. On Ford pumps you'll have to re-
move the flow control valve as well.

Use new O-ring seals in all locations
when reinstalling a new reservoir.
Use a pick to remove O-rings from
valves or fittings (Fig. 4).

To reinstall the reservoir, locate a
new O-ring seal on the housing. Apply
petroleum jelly to the ﬂ-rin%and the
inside edge of the reservoir. Place the
reservoir over the pump and align any
fitting holes with the respective holes
in the pump. Push it into place.

To replace a leaking shaft seal on
most pumps other than GM units,
you'll have to completely disassemble
and reassemble the pump. Unless
you're very skilled at this type of
work, we'd recommend buying the re-
built unit. An aftermarket pump will
probably cost quite a bit less than a
new pump from the dealer.

You can, however, usually replace
the pump shaft seal on a GM power
steering pump without disassembling
the pump itself.

First, you should protect the pllh‘IE
driveshaft with steel shim stoe
wrapped around the shaft and insert-
ed between the shaft and the seal.
Then use a chisel to cut the seal. Re-
move the shim stock. Then remove
the old seal with pliers.

Coat the new seal with power steer-
ing fluid, and carefully drive the new
seal into the pump housing using a
seal driver or a deep well socket that

& Remove old O-rings from a flow control
| wahve or fitting with a sharp pick.

will slip over the driveshaft but whose
outer circumference rests on the met-
al seal carrier (Fig. 5).

At the box

The most common leak point on a re-
circulating-ball power steering box is
the pitman shaft seal. If the seal is
bad, fluid will drip or squirt from the
shaft area. The underside of the car
may be completely covered with pow-
er steering fluid.

Before you can extract the pitman
shaft seal, you have to remove the pit-
man arm. Once again, a special tool is
required. It's a simple hub-puller that

pitman arm. You can rent or buy one
at most auto parts stores.
To remove the pitman arm, un-

=

et just slightly smaller than the seal.

screw its retaining nut. It may be
locked in place with a cotter pin or lock

puller over the shaft end of the arm
and use a socket wrench or box
wrench to tighten the hub-puller's
jack screw against the end of the pit-
man shaft (Fig. 6).

Once the pitman arm has been re-
moved, clean the ex end of the
pitman shaft and the steering box
housing with solvent.

Within the shaft housing you'll find
a snap ring holding the seal in place.
Remove this ring with your snap ring

pliers.
Place newspaper and a dr:la’lmﬂf{mn on
the floor under the pitman shaft area

Top off the power steering fluid if it's
low, then start the engine and turn
the wheels fully to the left. This
should force the seals and washer out.
(Most are fitted with two seals,)

Onee the seals have been removed,
ingpect the housing and shaft. If the
shaft is worn, rough or pitted, you'll
probably have to replace the steering

5 install new seals with a mallet and asock- |

fits snugly around the shaft end of the |

washer. Then slip the pitman arm |
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# Most suto parts stores will have a special
pitman arm puller avallable for rental.

box. Choose an appropriate rebuilt,
Find sametl:?ng you can use to
drive the new seals in place. A deep
well socket that contacts the outer
edge of the seal will work on many ap-
plications. If you can't find anything
that will do the job, Huu may have to
purchase a seal i er, In any case,
make sure you drive the seal in
straight and true. As with any seal of
tihj_,u type, you'll ruin it if you cock it
ingin.

Reinstall the pitman arm, lock
washer and nut. Torque the pitman
nut to spec.

At the rack
Some rack-and-pinion steering box
leaks are merely the result of a leak-

ing hydraulic cylinder line. These
lines, sealed with O-rings, join the
cylinder at one end of the rack to the
valve at the other end (Fig. 7). If the
leak is from one of these lines,
you should be able to spot it while

ur helper turns the steering wheel
g:nkan forth. That is, you should be
able to spot it if you ean see the rack.
On some cars, it's buried behind the

ﬁmi&ukly. try tightening the
line slightly. Don't muscle it down.
You could strip the threads and ruin
your steering box. Manufacturers
provide torque specs for these fit-
i Your best bet is to tighten the
fittings with thnnt‘egreviuusly men-
ti torque wrench and “erow-foot”
open-end or tubing wrench.

If tightening the fittings doesn't
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| stop the leak, replacement is neces-
sary. Replacing the seals and, if nec-
essary, the lines is a simple job,
Exl:cuted with ac;ut?ing w;;annh. Use
torque wrench if possible.
| Some rack-and-pinion leaks are due
to failure of other, internal seals.
Most rack-and-pinion steering box
leaks are, unfortunately, a symptom
of a failed rack. In most cases, steer-
ing effort hard before the le
begins. This hard steering effort is
most noticeable when the caris cold.
The fix? Replace the rack with an
aftermarket rebuilt unit. These after-

market rebuilds are a relatively good |

buy, as compared to a new facto
unit. Rebui the old rack yourse

is a possibility, but it's an extremely | tothe HOT level if necessary.

difficult job and not recommended.
You're liable to expend much effort
and agony, spend a lot on and
sEenial tools, and end up with a rack
that leaks or—worse yet—doesn't
steer very well.

On many cars, however, removing
and replacing the rack is relatively
easy. By checking the procedure in
your service manual, you should be
able to determine if it's a job that you
feel comfortable with. But you must
have a factory service manual and a
good set of jackstands or ramps. Ob-
serve all normal precautions for jack-
ing and supporting a car. Plan on
haﬁnjlzhe toe-in reset at an align-
ment shop when you're finished.

Bleeding the

Following any steering repair where
hoses have been disconnected or parts
removed, air will have to be bled from
the system.

First, turn the wheels all the way to
the left and add the manufacturer's
recommended power steering fluid
(see your owner's manual). Fill only to
the COLD level as indicated on your
steering reservoir dipstick.

Start the engine. With the engine
at a fast idle speed, recheck the ﬁluid
level. If it's not up to the COLD level,
add more fluid.

Turn the wheels from side to side
several times without going all the
way to full lock. Keep adding fluid
gradually if necessary to maintain the
level. Repeat this procedure until the
fluid in the reservoir is normal in

Eenrm:e. (Fluid with air in it will
ighter in color than normal fluid. )

Return the wheels to the center po-
gition, and run the engine for 2 or 3
minutes. Then road test the car.
Steering funetion should be normal
and free of noise.

Recheck the fluid level and top off
™

7 Common leakage points Incdude O-ring seals at either end of hydraulic cyfinder lines.
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You Saw It On TV’s “THIS O HOUSE”

LIFTS + PEELS - STRIPS
AWAY UP T0 30 GOATS
OF PAINT AT A TIME!

* NOW AVAILABLE IN COMMERCIAL PRE-MIX,
simply apply—Ilet set—and lift away paint in

one single action.

» Ends sanding—scraping—spraying—chip-

ping—steel wool virtually

e Amazing European discovery turns
rs of paint into a single sheet, so

la
it LIFTS AWAY INTACT!

* There are NO TOXIC FUMES and NO

FLAMMABLE SOLVENTS!

FOREVER!

“PEEL-AWAY” WORKS WONDERS ON

WINDOWS, WALLS, BRICKS AND FURNITURE

You've seen it on TVs “THIS OLD
HOUSE™ You've read about it in news-
papers and magazines. Now here it is,
the amazing wonder formula thal starts
to penetrate old paint (shellac and var-
nish, 1oo) IN JUST MINUTES! Trans-
forms it into a soft, plastic-like film. Than
simply let set . . . lift, roll, strip up to 30
coats of paint away in a single lift-away
action! Years of built-up paint, lift away
quick and easy.

"*PEEL-AWAY" will also remove
painted or unpainted wallpaper.

SIMPLY COAT IT ON—LET SET—
SEE IT TURN PAINT TO “PAPER"—
AND PEEL IT AWAY IN A SINGLE
LIFT-OFF ACTION!

And now it's even easier than ever to
apply, because easy to use, “PEEL-
AWAY" comes in a NEW READY-MIX
formula. Ready to use, just coat onto
practically any painted surface, (except
on factory baked finishes such as cars,
washing machines, etc.) press down
special "PEEL-AWAY" magic Liftex Strip
away cloth . . . let formula sel and ad-
hera to surface and fift away old paint, it

is as simple and easy as that!
& 1888 Dumond Chemicals. Inc.

S0 ECONOMICAL TOO! REMOVES
YEARS OF BUILT-UP PAINT ... UP
TO 30 LAYERS AT A TIME!
“PEEL-AWAY" is avery home-owners
dream come true. ldeal for indoors on
walls, windows, furniture, elc.—Pius 101
outdoor uses foo. And it's so economical
too. Homeowner's size alone gives
enough coverage to strip away as much
as 50 1o BO feat of average wall and door
trim, window frames, fumiture molding,
stair railing, patio fumiture, edging, roof
gutters . . . [1s uses are almost endless!
SAVES WORK! SAVES TIME!
SAVES MONEY! MAKES TAKING
OFF PAINT ALMOST AS EASY AS
PUTTING IT ON!
So for the new low-cost, super-fast way
fo lift away old paint . . . lift away old
varnish and shellac . . . order your
“PEEL-AWAY™ today on a full money-
back guarantee. REMEMBER: You
must be able to simply coat. . . peel. . .
lift @nd strip away up to 30 layers of old
paintin a single ift-away action . . . with-
out sanding, scraping, chipping or steel
wool . . . or purchase price refunded in
full. Order Today!

_____F____,__,Ej

gz

PROVEN WORLD WIDE:

WASHINGTON MONUMENT, Balti
MD LIFTED AWAY 28 caats of paint in 5
single application| WiEpacE

GREENWICH PALACE London, En
LIFTED AWAY 32 coats of pain} fran e
nate plaster l:uiﬂilinngdI TP o
CAPITOL BUILDING, Indizna

i inapolis, IN
;.;DJFI‘FED _AP.;M’ 23 coats of paint in a single
BRITISH MUSEUM, London Engl
LIFTED AWAY 100 years of paint ﬁ:gmn;:
g:]ﬁaum Siron railings, in a single applica-

Texas A&M U )

] niversity, The American
Htitl::l in Amsterdam, Holland, Royal Hos-
pital, Chelsea, England, and other land-
marks across the nation, and worldwide!
The Pros no longer chi sC
spray. orsand . . . wihy EMP. ;ﬁ;

gE

ied with the
single appl
handling, ol coursa)

CHECK OFFER DESIRED

=

sali

i

i
i35

1 Homeawne
- You

i

i

SAVE §T0.001

5§§i
:

‘55%5 Gallon Size only $74.50 plus $15 postags I
d S NY residents add sajes tax) No C.0.0s

N

= = = MAIL NO RISK COUPON TODAY — — —

OMD CHEMICALS, Dept P5A-12 1501 Broadway, NY, NY 10036

AUSH the quantity of “PEEL-AWAY™ (now mmallable in

wmrmm . W | am not com-
mn

w"upmmmmm
, | mary return for & full refund (less

(¥ Galton) only $12.95 plus $3 postage and |
St (1 Gallon) only $19.95 plus $5 postage and |
SAVE 100 T posue

—— ——— ——— — — — i — —



The Mantis Tiller.
Just 20 pounds

and it's |
s O all muscle. [
| WINUTES Tills 8" deep, 9" wide, even in
. tough, rocky soils. Weeds

and cultivates an average-size
garden in 20 minutes. With
optional attachments, - 8
aerates and de- !
thatches your lawn,
digs planting holes

...pour your own bl
concrete slab. 1[

risk-free in your own
garden for a full month!
Order early and the
Border Edger attachment is yours free!

To set posts

just pour Send coupon today or
into hole || Call toll-free1-800-366-6268
[ 3 & & ¢ &8 0 & &0 §} °§ B |
= Mantis Manufacturing Co.
e o I NTIS | 1458 County Line Ril, Dept. 8202 I
e ERAT E L] Huntingdon Valley. PA 19006
PER BEAG i l ﬁ":’un, please send me free details about the I
I amazing Mantis filler! |
For concrete -~ I Name |
steps or slab -“2
just mix with water. = == ADD l Street I
Just add waler, mix and pour multi-use WATER l City I
QUIKRETE® Fast-Selting Concrate. Sets l
hard In minuies. For steps, sidewalks, setling posis, State fp
elc. $2 rebate on 50-b. bag May 15 ~July 15, 1980. 5-bag | M T R T L

limit par family.

[~ = MAIL THIS COUPON FOR FREE FACTS! — =]
| ___TRAIN AT HOME |
| FOR A BETTER CAREER |
|22 ways ICS can help you improve your life]

I Fush Iree [acis o color brochere on how | can tran gl bome jor e
rameer | have chisen | enderstang | @m undes ng ohiigater ™ #nd o saley- I

| it el v e CHECK DME BOX OMLY. I
' “‘“ sm=is = | Sermmicrt, Pernwyhnia 18515 . |
— AESDCIETL I SPECLLETID "
Maks your own repalrs io cracked or broken concrete W ‘F‘mﬁ”m&”“
steps, floors, walks. Just add water and apply. 52 rabate _:mﬂ b TR
on 40-Ib. bag May 15 - July 15, 1983, S-bag limit per _ Wit opion i France Emcince Engraenng

family. See rabate coupon for details,

328 4N 2B Order this new
Ml 165-page

hardback that
tells you all you
need to know
to build and
repair with
concrete.

Compiels dozens
of projects fram

Bl making simple
sidewalk
repairs o

bulding a foundation or

wall. Detasied illustrations — photographs,
drawings and diagrams — lead you
step by step. All necessary fools
and materials are listed. Available,
al your home center, hardware or
building supply. Or send 57.95 to
OUIKRETE®™, RO 1, Box 276, New
Ringold, PA 17960,

The QUIKRETE' companies, Atianta, GA 30345

mar
Cwer 650 paes each month
fillsdwith fhousands of
ads tor dd cars, parts,
serylCas Supplies Fagre
Spcna Intredue ey (Fier.
NINE GIANT ISSUES
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Box 100, Dept. 9618, Bennington, Vermont 05201



Why Are We Giving Away Our Nationally Advertised

GFX-100
INDOOR
TV “DISH”
ANTENNAS

GUARANTEED T0
FIRST 10,000 WHO
RESPOND BEFORE
AUGUST 31, 1989

Throw away your old TV rod antenna! The

GFX-1001looks like an outdoor satellite “dish,”

but works indoors like ordinary “rabbit ears.”

No wiring or installation! Legal in all 50 states. You
pay NO cable fees because you're NOT getting
cable!!! You pay NO satellite fees because you're
NOT using satellite technology or service!l!
Works entirely via proven “RF" technology—
actually pulls signals right out of the air. Instantly
locks into every local VHF and UHF channel from 2
to 83 to bring you their movies, sports and special
events just like an ordinary pair of “rabbit ears.” No
cable box or special attachments needed! En-
hances color and clarity, helps pull in weak signals.
Compatible with all TVs from 3-inch portables to
giant 7-footers. Sits on any TV top in less than 4
linear inches of space! Guaranteed not to utilize,
replicate, transmit or interfere with any satellite sig-
nal. Complies with all applicable federal regulations.
Not technical razzle-dazzle but the sheer aesthetic
superiority of its elegant parabolic design make the
GFX-100 a marketing breakthrough! At this price,
put one on every TV in your home! One-year
money-back guarantee. (Sorry, limit 3 per address.
No dealers or wholesalers, please!) We reserve
the right to extend above time and quantity guarantees.

"15&! FEM Lig 1200 Shames Droves, Waslbury, MY 1158)

price of only $10.
I.f’- —= (R54220)
" GAVE! O2FOR ONLY $17 (SAVE $3
* [J3FOR ONLY $25 :SAFE $5

.
- |

o - 5 .H
1

[} MAIL BY AUGUST 31
I FOR THIS AMAZING OFFER

| O Yes, rush me a TV “Dish" Antenna for the low

Add $3 Shipping for Each Antenna. NY residents add sales
tax. Make check payable to REM Lid.

TOTAL § enclosed. Or charge to my

O VISA 0 MASTERCARD/Expire Date: Mo__Yr_
{Enter all 13 or 16 card numbers below)

Card# L L 1 | 1 0 0 ¢ b4

Mr/Mrs
Ms/Miss

Address

City State Zip

| PSR
§ RBM Lid., TV “DISH" ANTENNA, Dept. 114-127
| RERESH Box 1280, Westbury, NY 11585

L. _ ALLOW UP TO 6-8 WEEKS FOR SHIPMENT _ ]

I — —— — — — —— — ————— S S — — —



* Pre-Insulated Kit

(J Geodesic Domes, Inc,
Pasttos Send Mot

0O 128 pg. color beochuns with &0 home plane. Enclosad bs 55,
O For now just sand ma your FREE fyer.

-~ Mama
L
FErsrr b
Cliy Sl Ip

o  w w PRESENTING 4 & & & &

CABLE TV
EQUIPMENT

o STARRING 0 o i

ROLD, .
Adl OTHER FARMOLE MANUFACTURERT
o P LT LRITHANTY PG RAN S0 ABLT
& LICRDE T MR ORI MR S U
& OIRDERS TIPRED FRO 310 AT B sl
FOon FADl CAaTALDG omuy T-B00-345-8927
Foft Al iInFomsaTion  1-B18-T16-5714

=

TELEPHONE LISTENING DEVICE

B SIE e COTALET I pagr EREE
BoTe Coaneciy Seferen aey CSEns o Law
AR RS youl EMTSERR han SNrth duld
rrdlzaly swten ghorg o prrEeEd S
e o CORWHRAROR SO mowdE whid
W N in paass i Beng s

$19.95.... ...

Super Powerful

FM TRANSMITTER
vy brewry oy preserta] Fun gl remumifeey
Tipawsn v & mvm @ sy T et By i
Radevhin B - ap & W Salley i wl )
Fir i @ Tiasusllen, Vst Soirnbine. ool
e Ecaiy b pcoss §1 00 @ IS Com

F"AE C CABLE CO., INC ==

4 Rmiwis Bivil , Dapl. 1738
Pmmedan, CA #1105

iupping pee e tac LUSI Corp_ PO Baa
1. Meifgerra, FL 37900 CO0G DK,

L -

Cull 807 T25- 1000 or send 1958 « §1.08

'Wllh ‘White's New EAGLE Metal Detecior mmable
Driiven to locate only voluable ltems! Fun and
prufhlhllnl Modais from $09.657

&2

For rl Frea Catalog

Call Tod-Free: WHITE'S ELECTRONICS
1-600-54T-6511 Dopl. PA:T Sweal Homae, OF 37386
140

CUT TALL WEEDS
AND BRUSH IN

— used by Rental yards and
Highway depariments
+ Costs over 5100 less
— than homeowner
= modals
" Send for Literaiure

MADE N
and faciory pricing

LUSA = e

KKINICO e seos 1701 Fascal

5t. Paul, MMN 55104 1-B00-234-0515

Worlds
Largest
Manufacturer
Of Portable
Sawmills

Four Mndeis Ta Ghuﬂse From

1(800)553-0219
In Indiana call: (317) 271-1542
44-page calalog or use
your MasterCard or VISA &
10 order our S0-minute

demonsiration video—510.00
"|||:| Wl-Mipes Producis. in o & Depd D4T
B180W. 10mh 52 I-'w- arapots. IN 46214-2430

MINI-MARVEL ELECTRIC
MOTOR KIT

= Fun for sl = Educationst » Easy io sxsembie =
w Pty ilusirpiess ingiructors. Auns on 8% dry  ©
eall fresl includied]. Pinase sond achack ormon-

: Hll?ﬂﬂlﬂ{ﬂﬁ“lﬁ

PO, IQ'III-lT mmam

BASEMENTT
FLUSHES UP 7o sewer or

No Digging Up Floors

Install it Yoursell - Anywhere
Write McPhersan, Inc., Dept. 16
Box 15133  Tampa, Florida 336

MESSY
SHELVES?

Magazines all over the place! What you need
are Popular Mechanics FILE BOXES 1o help
vou keep those bookshelves neat and orderly.
Each box stands alone with all twelve issues
intact. With every order you receive FREE self-
adhesive labels covering the years 1975
through 1988, Peel off the year required and
place on appropriate box.

1 File Box, $2.95
2 File Boxes, $2.75 ea.
3 File Boxes or more, $2.50 ea.

Send order to Popular Mechanics, Dept. FL. Box 1014
Radio City Station, New York, BY 10101

For more on interesting projects send for Ph's
Plans and Ideas catalog. $2.060

i can hislp you . .

= add lnches to your
chest and arms
= Ficreass alrangth
= buifkd muscie misn
Iy juiat dayst

Band lor FREE mla!
DASH*F 01 Bow 2808 =

Tumc AL 35403 1-uuu-:m-un
i U - -

MAKE $25 TO $100 PER HOUR

Buacipe- & Moriil leE yriuTase Jifl B Bl
for hin or profil, Hulton parks cosl ooty
BN G0N W0 mEeE . SaR W much
more, Send dne & FREE catalag o to gel
wiarieg send 2855 pus 31.TH shipprg
1l s mad B1.GE 1) w Badge & Whmi
Dopl PRGED. Bos 800, LaSal, ILE130Y
Frane §-815-Z24-0090

MILITARY
ADS-ARTICLES -NEWS

VEHICLES

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Ower 5000 paid subscribers larger circulation than
any other magazine for miitary wehicle en-
thusiasts. . .and sill growing rapicly! Many morne

povertigemants than any other megazine. . Ex-

clusive comprohensive Nsting of
ralligs

upoaming
and much movel

SUBSCRIBE NOW!
Cinm Yaar (6 issues) §12

e Twa Years (12 lssues) 20
B Foraign - Canada 515, other 520
LS Dollars payable by US Bank
Sample lssus 33 USA, £5 oulside

PO, Box 1748-48, Undon, MJ DTO&3
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OFFER ENDS ON

THURSDAY OF NEXT WEEK!

That's right. Until midnight Thurs-
day of next week, you may order
this sturdy "Mavigator'-style watch
far only $2,

The "Navigator™-style-rugped
and masculine-looking—{s one of the
most popular of all watch styles for
the advenlurous, active man.
Extremely practical in design, this
waltch has a fully adjustable black
matte stra andyn liguid crystal
digital display (LCD) that tells time
with long-running accuracy. It also
features a handsome printed 12-
hour watch face as an extra touch of
alegance,

Shock and water-resistant, the
“"Mavigator'-style watch is built to
take hard knocks. It's the ideal
walch to wear when swimming,
jogging, p].‘l}'in squash, tennis,
polo, mountsin climbing=in any and
evary situation when you wouldn'l
trust the most expensive watch you
alroady own.

How can we make
such an incredible offer?

This offer is possible only
because we're making it as part of a
test marketing survey, We are trying
to learn which newspapers are the
best for us to advertise in. The
number of replies from each paper
will guide us in planning a

rﬂliﬂdﬁ'lf million-dollar advertising
dget,

A GREAT GIFT IDEA!

To thark you faf cedanng fram this &d, you may
hewa up to louwr (4) more walches ai l!a‘e SRITE
§2 gveaway price as gifis for
Iriande and relatives, (PS5

r closast
hey'll naver

puess how lite you pmd. )

Unconditional
Money-Back Guarantees

This watch will not be sold by
this firm in any store. There is a
limit of five [5) watches per address
at this $2 price. You must be 100%
satisfied, or return the watch(es)
anytime within one month from
receipt for a full refund-no
questions asked.

To pet vour watch(es), mail the
original printed coupon on this pags
(no xeroxes or hand-made copies
will be accepted) before the
deadline of midnight Thursday of
next week to 'Fhe Rothchild
Depository, 101 Wast Street, Hills-
dale, M] 07642, Enclose 52 for each
watch ordered-limit, 5 watches per
address-plus only $1 postage and
handling for each watch ordered.
Thank you.

FREE JEWELRY

This & NOT a “must®, bul it you enter
your birth date on tha coupon, we'll
mhhmHijr maxl birthday by sending
ou a FREE GIFT of JEWELRY from our
iith Avenue Vaull. There will, of
coursa, ba no obligation on your par.

S iVEAWAY

‘

Why are we giving
. away this rugged
B'"'Navigator' style
~ LCD watch...

THIS

IS NOT

A
MISPRINT.

e . |

"NAVIGATOR"-style WATCH" |

THE ROTHCHILD DEPOSITORY
101 West Street
Hillsdala, MJ 07642

Pleaserushme ___ "Mavigator®-styls
watch{es) at only $2 each plus only $1 postage
and handling for each watch ordered. (Limit 5
walches per address.) | must be 100%
satisfied, or | may return watch{es) within one
maonth of receipt for a full refund.

ENCLOSE FULL PAYMENT
N CASH, CHECK OR MONEY ORDER

Prire Mams
Address
Cily Siaie dp
B EE R REEEEE SRR EEE R EEE R R o

Oiahional; My bitth date is {Mo/DayYr | L
Sand ma o FREE GIFT 1o calabrats my naxl birthday.

------------ [ EEES R

i
YOUR ORDER MUST BE POSTMARKED NOT LATER THAN i
MIDNIGHT THURSDAY OF NEXT WEEK_ 1

1
[

TEEEEIEEEEE R

ROTE: Ba sue 16 usa Fm ongnal coupod. MO sefmaes of hand-mada
COO#O% CAN 08 ACCapias ©198% Pl



ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Hate: $7.95 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional {First word set in Bold Face at no
extra charge, Zip Code Free.) Centersd Headlines in All Bold-Face Letters—$50.00.

The next available issue to place an advertisemnent in America’s No. 1 Classified Section is AUGUST. The closing is JUNE Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Strest, New York, New York 10019,
Please indicate Heading under which ad s to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complets names and street addresses.
Advertisers using P.0. Box number must fumish complete name and street address for our records.

To aveid 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 offared.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

ER'S MART
UBLICATIONS

PUBLISH Your Bookl Join our successiul authors, All
subjecis invited. Publicity, adwertising, beautifsl Dooks.
Send for fact-filled booklet and fres manuscript repor.
Carfton Press, Dept. PMF, 11 West 32 Stroet, New Yok,
10001

“SHARPENERS REPORT™ Monihly Newsletter. Valuable
Tips—Sources—BuySed Used Eguipment. Free Brochure.
Shog Company, Depl. PME, P.O. 22558, Minneapolis. MN
55422

BUY discount books! Free details! Deceno, Lid. Box
20515, Reng, NV E8515

BOCKLET, “Working Your Way Through College.” de-
scribes money-making campus jobs. Excellent gift. §5.50,
Lee Dickinson, P.O Box 385, Hampban, Virginie 23689,

GOLD PANNING FOR FUN AND PROFIT. You too can find
gold! Learm how and where Free Detmls: Adveniune
Cutings, P.0. Bax 1204-PM3, Golden, CO 80402

PLAY POKER AND WIN! Expart tsachas tluffing, betting
and odds. Learn mistakes mas! players make. SATISFAC-
TION GUARANTEED! £3.00- Classik Marketing, T2571-P8 51.
Landry, Covinglon, LA 70433

CAREER bwilding, smail business, pob search bosoks.
FREE BAOCHURE. Archives, P.O. Box 4107, Torrance, CA
0505

MARKET YOUR CRAFT ITEMS! OUR METHODS HELP
¥OU MAKE EXCELLENT EARMINGS. HOT SOURCES LIST-
EDt PERFECT MANUAL FOR YOU OR GIFT. ONLY S8.00
PLUS 52.00 SHIPPING. IWERSON, BOX 2068, ALPINE, CA.
2001

FLY FREE on Unided. . How?. .
9a111-0088

£2. . Box 88, Seattle, WA

SUBSCRIBE to DERBY TECH, Newsletter for Soap Box
Derlry Enthusiasts. Six Blmondhly lssues for 315, Derby
Tech, 76 W. Foothill, Sulle 508, Claremont, CA 31711

VITAL INFORMATION lor anyone starting a business,
Time saving, sasy o understand. (5) Subjects 314,85, Alio
selling by mallordar $5.95 Send to: Duneo Graghics. PO
Bax 8180, Mechrmond, VA 23222-0160

SAVE 201+ ways home conslruction remodeling coste.
$8.95. Bulldeo, Suie 381, B00 Fifth Avenue. Saattle. WA
B 1043131

RESUMES ‘Write your own resume in professional man-
nar, Critical do's and don’ls. Concise, detailed procedurne,
phus filsen axcelent examples. $9.95. Resumes, Box 3048,
Kearney, NE 68845

EASY Step-By-Step Flans For Making Money Al Home.
Frea Informaton’ Palmer Publications, 300-F Bewerly Drive,
Hugiheaville, Maryland 20637

GET RICH AT HOME! Seven PROFITABLE businesses
FREE Information. DVZ. 558 South Madison, Winpun,
Wisconsin 53963

TOP Secrel: Gemstone Files Abduction of Amenica Licoin
1o JFK massive cowerup, 30 pages §19.85 « 8200 UP.5. JP.
Resganch, F.O. Box 3487, Borman, MT 58772

SUCCESS, happinesa, wealth can be yours. Free catalog.
Seft improvermant books. Harrs, P.O. Box 2281, Lakesida,
CA 52008

MEW car a LEMOM! How | got my money back WITHOUT
lewyers! 57.95 to: L Faso, POB 234, Park Ridge, M 07658

CATALOGS

STAINLESS S5Stesl Hardwara, Catalog 5200 Ciassic
Chasste, PO, Box 53PM. Glenview, IL 60025

BUY KNIVES, CUTLERY ITEMS at Wholesale Save up 1o
B, Huge Selection, Satisfaction Guaranteed. Fast Service.
FHEE Catadog. Smoky Mountain Knile Works, P.O. Box
ABTS0, Sevierville, TH 37864

BOOMERANGS , .., INCREDIBLE RAgturns. High-Tach
Designs. Worid's Besl. FREE Calalog. BOOMERANGMAN,
1B06-1 N 3rd, Monros, LA 712014222

HOW TO “Fead Tires” ... Prevent Major Costs Bafore
They Happen Book $4.50 Thoren Entarprises, Box 1501,
Aubaern, Mass. 01500-1432

VAPOR Carburator Triples MPG, Free miormation, HEA,
AZ PY. Bowling Green, MO

INCREINBLE BARGAINS! BUY Governmant SeizedSur
plus . . BMWs, Mercedes, Porache’s, Domestics, Truchs.
Boats, vVans, Mise, From $100. AMAZING Recarded message
REVEALS Detnils. [502) 721-2997 Ext. 2406

BN Gowvernment seized & surplus vehicles from $100.

Fords, Chavys. 4x4's, ¢lc, For info call (BO2) B42-1051 axt
oar

GOVERNMENT SEIZED Veheclas starfing at $100. BMW's.
Mercedes, Musiangs, vans. trucks, etc. Compeehensive
buyer's guida, 1-800-620-2820. Ext. 503-v9.

WANTED: European Sports Cars Any Year, Any Condibion
- Call (404) 971-5014

SLICK 50 GUARANTEED LOWEST PRICE! WE WILL
BEAT ANY CURRENTLY ADVERTISED MAGAZINE PRICE
BY £200. DEALERS WANTED. iva  Enargy
Corporation, 255 South Bent B-2, San Marces, CA 92053, 1-
BOO-525-8624 (In CA 1-800-X32-0555),

RUST HOLES. Bepair therm yowrsel, Production Body-
rman shows how. Easy guide. Send $4.50 to: Control Rust,
P.0. Box 49, Pasadena. TX 77501-00439.

DRUG RAID SEFURES! Buy dift cheap. Cars. Trucks,
Vang, Boats, Aircrafts. Write Seizures: Box 4200-AT, West
Cowana, CA 81731,

SAVING MONEY on NEW CARS: audio cassette. 57.00; M
Mariz, 2512 Bh Ave. M. Grand Forks, ND B3N

MAKE GIFT GIVING EASY! Exclusive “Masl-Minder” Gar-
wics, Products guaranteed. Catisoeg and Details, $1.00, GIFT
EXPRESS, 3715 Tersbena, Suite 403, 3anta Clara, CA 95051

PORTER'S FREE PHOTOMWIDED CATALDG. Bast in the
Industry. 4,000 brand names, unigue and unusua ibems,
discowni prices and Fast service. Free copy write: Porter's
Camera Store, Box 620, Depl. PM, Cedar Falls, |4 50813 or
phone: 1-B00-553-2001,

POPULAR MECHANICS HOME HOW-TO This book i for
YOU if you are considaring tackling any of those do-it-
yoursell projects: hangang wallpaper, mounting new kght-
Ing, fixing ilocrboards or even major remodeling. Ouwer 3,000
lustrations and phobograghs. 512 pages and only $29.85.
Crrciar #B-1935. You won 1 be sormy. Popular Mechanics, Box
1074, Radio City Sta., Mew York, NY 10101

ALUTOMOBILES

5 WORKING MAN'S ways b6 wasiher ths soming reces-
slon. Send 5 dollars to: 2M Concepls, RL #1 Box 1441,
Heybum, ida. B335,

PAYOFF HOME MORTGAGE TEM YEARS SOONMER.
$70.000+ Inderest savings. Free information. Consultants,
450 E. Chapman, #105pmé, Orange, CA 92888,

SECRETS ol Gef-fuch-Quick mds REVEALED! Timely
exposd RIPS THE LID off of these hucksiers' meihods. You
must read THE EMBO FILE, Rush §7.95 to Dinnis Emba,
3905 Glenwwood, S1a. 352, Ralesgh, NG 27612,
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15 T true you can buy jeeps for under 200 through the
WS Gowernment? Gat the fects today! Call 1-312-742-1142
Ext. 133

GOVERNMENT SEZED Vehicles from $100. Fords. Mer-
cedas. Cormeties. Chevys. Surplus. Buyers Guide (1} 805
BAT-6000 Exi. S-20024

BLICH 50 FOR LESS, Call 1-800-537-7922 {in CA (408)-29-
SLICK). BAJ Specialties, Box 7753, San Jose, CA 95150.

GOVERMMENT SEIZED VEMICLES from $100. Corveties,
Marcades, Imports now avaidable, For Buyer's Guide call 1-
B00-333-4100 ext, V-Z30.

HOW 1o prevent and decarbonized your angine, details
$1.00. ZAECO, pa03 5. Sepudvada, Los Angeles, CA 80045

SELLING OR TRADING T7? Learn how b find your vehicles
“TRUE VALUE". Fast! Easy! Proven Method! $3.00. Lynde
Publications. P.0. Baox 1056, LaPorie. Texas T7572-1056.

BEAT TRAFFIC TICKETS fght hokels with confidence
proven methods, 53 booklet. Traffec Clnic, 173 M. First,
Fresno, Ca 83702

SEIFED ln Governmant Narcotics Raads!! Automobiles. | .
Vans. .. Boats. .. Furniture. . . Thousands othar itams. By
Dirt Cheap - Risall lor Big Profits] Free informadion; 216
453-3000, Exl. AR3IZ]

SAVE 0% OR MORE DN GAS & CAR EXPENSES FOR
OMLY $5.00. Practical, simple-to-undersiand book cowers
500 timely tips to save gas. reduce auto repaim and reveal
ungthical, dishones! service practices that all car owners
should know. Send 55.00 plus $1.00 pestage and Califomaa
Residence Sales Tax bo: Covina Valley Gifts, 17632 Covina,
Galiformia 81722

ALITO SUPPLIES £ EQLEPMENT

CORVAIR PARTS Giant 400 page CORAVAIR catalog
rughad $4.00 Clark's CORVANR Parts, inc. Box 32,
Sheiburne, MA 01270, (413-625-9TTE

PARTS: Army Jesp and fruck pars, Spare Parts &
Equipmeni Co., P.O. Bax 751, Lexinglon, Kentucky 40587-
o751

(Continued on next page)



AUTO SUPPLIES & EQUWPMENT

SUPERGRIP BATTERY CLAMPS, 1389 nvention sward!
Ousck redemss. Anti-thetl, FREE brochura. $11.88pair,
Foursquars Enterprises, Box 1213, Makati 1288, Phalippines.

SAVE $53588 Build your own air compressor for wndar
§50. Sand $4 for plans to-MMG, Box B000-372, Sumas, WA
BE295-8000.

TUNE-UP TECHNICIANS! DO-IT-YOURSELFERS

SPARK PLUG INSTALLATION TOOL assists difficult in-
#alldtions and helps prevent cross thraading. A must for
every fool box, Designed by a iormer Cenified Technician,
Oirder divect! 30 Day money back guaranbes. Mail £3.99 bo:
SPARKAL INDUSTRIES, P.O. BOX 8458, FORESTVILLE,
CONMECTICUT 060M0. Conneclicut residents mclude 7.5%
sales lax,

CURE IN SECOMDS Air-Vants That Droop Or Swing.
Guaraniead §3.00. Vent Keep, Box 174, Richiield, Wi 53076

OLD CHEVY PARTS. Good source catalog. 54.00
Chevrolats, RRY. 363-C, Wailuku, HI 55793

EXTRA MILES from your molor and trensmission. Re-
move Even microscopy metal from ol wilh powerful patent
pending magnets attached to ol pans, working 24 howrs
wveryday. in LISA send §4.00 per magnet to: Magnats, 7170
Phainwview Road, Hilsborg, OH 45133

ALTERMATOR Generator Febuildeng Book.  Pries:
Hedelund Enginesnng, Box 28044, Las Vegas, NV B335

BODY REPAIR VIDEDS 515 85. Free Brochure 1-800-562-
Bass.

BURLD A BIKECAR Ses Popular Science Magazine Clas-
sifieds for Datails!

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes. ATV's Kits, Parts, Engenas. Lowast
Prices. Largesi Selection. B0 Page Catalog 33.00.
Refundable. Kart Word, Dept C., 1488 Mentor Ave,
Painaaville, Chic 44077

AVIATION, HANG GLIDING

AIRCRAFT MECHANIC |N 1 YEAR! Unaque practical with
actual alreraft. Classes slarting January, Mareh, June. Sep-
terniber. DAKOTA AERQ TECH, 18071 23rd Ave. M. AM 111,
Fargo, MO 58102, T01-237-5305

HOBBY HELICOPTER. Liltrafight single seater. Simpldiad
consbruction Moloncycie  angine.  Brochure 3500
POLYNOVA, Dept. PM, Saini-Remi. Quebec, Canada JOL
200

CBS, RADIO & HAM EQULAPMENT

POLICE-FIRE SCANNERS. CB'a. HAM. MARINE ZWAY.
ANTENMAS. HPR, BOX 19224PM, DENVER, CO 80218

DIRECTORIES: Secret Scannes Frequencees! Fedesal
Agenches, alc. Big Catalag. CRB, Box 56-PM, Commack, NY
11725,

CB MODIFICATIONS! Frequencess, sliders, FM, amplifers,

books, kits, repairs, Mgh-parformancs acoesanries. Catalog
£ CBCI, Box 31500M, Phoanix, AZ B5S046

SECRET CB manuaks, modificalions, accassorkes. Cata-
log & Selman Enterpeises, POA 8189, Corpus Christi, TX
TH4BB-B1ED. (512)A55-2835.

BUGGED? WIRETAPPED?T Find out fast! Countermea-
sures equipment catalog §1. Capri Electronics. Box 589P°,
Baytiodd, GO 81122

HARD-TO-FIND ELECTROMICS for powvate Investigators
and sacunty professionals! 5and 4 stamps tor catalog Now!
Hunterex, Box 793, Clemmaons, NC 27012

TUBES Transistars. Sylvania destributor discounts. Arben
Supgly, 7409 Wast Chester Pikn, Upper Darby, Penna. 19082,
1-B00-458-1301

N

CABLE TV Convertess, Filters lor beeping any channed, 1-
313-973-8358.

CABLE TV DESCRAMBLERS, converiers, filters, and
maore. FREE 14 page catalog. TW Cable, 12062 BW. 117
Court, Suite 128, Miami, FL 33186 B00-442-5333

CLASSIC fibms on video. Brando, Sinatra, Wayne, Two
hour preview ape 8595 Eagle Lion Video, 5252 Balboa, San
Diago, Calif. 32117, (B19) 2771211

CABLE TV CONVERTERS. Jarrcéd, Oak, Scientific. Atlan-
ta. Zenith and Many Others, “New'' MTS Stereo Add-On .,
Mube and Voluma, ideal for 400 & 450 Canars! Visa, M +
Amex. 1-800-826-T623. DAB Inc., 4030 Beaw-D-Rue Drive,
Esgan, MN B5122

CAMPERS & TRALERS—KITS, PLANS

BUILD YOUR CMWM - Trawel Trailer - Fifh Wheseler -
Motorhome - Camper - Pickup Cowver - Plans - Pattarns - Kils -
Catalog 31, Glen-L. 8152 Rosecrans, Box 1804RY,
Badiiower, TA 30706,

172 TRAILER PLANS Molorcyche, WHility, Car, Construc-
tior-3lnong, Streambared, sasily built, Compornent Kits, Cata-
log $4.00 [Refundable). Tag-Along, Box 15107, Salem, OR
L]

BOATS, OUTBOARDS, TRAILERS, &
KITS

ELECTRONIC Kits! Violce Desguisers! FM Bugs! Transmit-
ters! Phong Sncops! Bug Detectors! More! Catalog 51.00:
XANDH Ebacironics, Box 25647, Dept. 28T, Tempe. AZ 85385~
5647

SECURITY SYSTEMS how 1o insiruclions and dagrams
Tor alarm systema, including home, venicle, winsless, closed
circuil telewision, much mone! Equipment lsts. ordar irom us
and save! Send $5.00 for catalog to: MOS 5. P.O. Box
11133, Tucson, Anzona B5T34-1133

PROTECT YOUR HOME AND BUSINESS From Elctronic
Eavesdropping And Wire-Tapping! Complate Countenmea-
sures  Cataleg, %300  (Relundable).

WHOLESALE PRODUCTS, Box 1275PM, Redondo Beach.

CA 22TH

FREE Programs!! All home Compulers! Send stamps
EZRAEZRA, Box 5222MAU. San Diego, 52105,

100,000 Amogt-Free Seftware Programs, Details, Tips,
Tricks, $6. Drder “Ingaders Raport On Sharewans”. Promo
Press, 21205 Windsang, Walnut, CA 91784,

BOAT KITS - PLANS - PATTERNS - Plywood -Wood Epoxy
- Fibgrgless - Stesl - Alyminum - WORLD'S LARGEST
COMPLETE LINE - 870" Sailboals - Powerboals - Croisers-
Sportooats - Houseboals - Hydroplanes - Tunnelhuls -
Runabout - Duckboals - Canoes - Kayaks - Dories - Dinghbes -
Multihulls - SEND FOR CATALOG £3.00 [Airmadl 5500}
includes Supplies Calalog (Epowies Fiberglass-Flotation
Foam)-BOOK  "Amateur  Boatbwilding™, 3800 -
CLARKCRAFT, 16-P Agualane, Tonawanda, NY 14150

BOAT PLANS - PATTERMS - KITS - For Home Builders
Hundrads of Proven designs - 7755 - Hydroplanes - Canoes -
Kayiks - Rowboats - Duchboals - Dories - Bassboats -
Sailboss - Mouseboats - Sportfishers - QuickSimple
Stitchengiee. Tremendous savings! 180-page DESIGN
BOOK 3400 airmail (300 low). Includis Froe “Bosbuild-
ing Supphes” catalog. Book: “Boatbuilding With Pywood”
$19.95 ppd. GLEN-L. 9152 Rosecrans. Box 1B04/PMIF,
BalMlowsr, CA S0T0E.

EVINRUDES - NEW 1887 Bargains - Top Brands ... all
sizes ... $2.00 handhing ... Scobt McCulloch paris ...
Elecira Marwe, 610 Merrick Road. Lynbeook, Mow York
11563

"EASYBUALD"  Boats-inboards-Oulboards-Duckboats-

SHAREWARE - catalog - SASE: Desart Diskware, P.0. Box
B389, Scotlsdale, AZ 85352

50 QUESTIONS To Ask When Buying A Computer, 52000
Fimal Info, PO, Box 503, Rehobaoth, MA 02766

I models-Catalog 2 00-Hankinson  Agsociates,
Box 2551 La Habra, CA BOE31

AVOID StateFederal citations? All pleasure boals reguline
propes Coast Guard approved equepment. Free information.
GarciCo, Box 14505, Detroil, M 48214

PROFITS. Computer cender 4'x35, costs $15, 2-hour
easdy built, retall $100. Flan 52.89. Guarantesed. Som-me,
7800 Cambridge T2E, Houston, TX TrO54

MOST EFFICIENT, SMOOTHEST RUNNING, TOUGHEST
PROPELLER AVAILABLE. Space age compasite, variabbe
piteh, 48° 1o 707 diameters, currently to 100hp. Warp Drive,
P.0. Box 701, Dept. PM. Clear Lake, 1A 50428

ARBOATS, Ultralighis. Propellers, Informataons §1.00.
Askey Propefier. 85154 Oid Denton Rd.. Kedler, Texas T6248.
{817} 4313180

HOVERCRAFT

VW HOVERCRAFT information 25, plons 525, Meotars,
1848 Tippercanos, Term-Haule, Indiana 47807

HOVERCRAFT Plans All Sizes Catalng $1.00 Unreersal
Howercratt, Bowx 281, Cordova. Blinois 61242

AERO-CAR Amazing Hovercradt buil aasily with ordnary
igols. Lawnmower engine power. Carrles one man plus.
Howvars, flies forward, backward. Sideways over land’snow
waler. Complete construction plans and brochure, §11.95,
Agro-Projects, Box 5118PM, Chnton, New Jersay DBS03.

FREE BM Scltwirés! Best Seleclion. Free Calalog,
Infosys Tech, Box 741340, Los Angeles. CA S0004

FREE CATALOG. |BM Shareware [Softwase). Sawe On
Software, Box 2837, Dapt. PM 69, Wilkes Barre, PA 18703
2837

USED outboard-inboard pans. 1(218)685-2212. Marine
Salvage Systems, HGI, Box 775, Pengllly, MM 55775,

SWINGSET ACCESSORIES PLANS and COMPLETE
KITS, Olymgée Fleeraation, 1-800-255-0153

ATHLETIC EQLIPMENT AND BODY
BLUELDING COURSES

SATELUTE - TV

SATELLITE TV Systems - parts and components - all
major brands. Absclutaly the lowest prices possible. Video-
cipher repair. Saf-Tronics. P.O. Box 18195, 121 E. Narwich,
Colurmbug, OH 4318, Visa-MC 1-800-232-2445 - arders 24
hirs 14614-353-3474 - nfoomation

VIDEQCYPHER SATELLITE DECODER SCHEMATICS.
(Complate Sai) Audio And Video Parts List - Much Morg!
5595 The Stage Door Video, P.O. Box 578, Burnsville. NC
28714

FREE CATALOG 36 pages. Major Brands. Nobody under-
salls WEST since 1577, immaediale shipping. Call for prices,
1741 Codirdali Foad, Mr. Vernan, WA S8272. (800) 222-9064

BIGGER, More Powerfud Muscles - asier!! Froe Bookied!
Universal, Box BE04A. Detrodl, Michigan 48240

KUMNG-FU Free Lessons Send 51.00 for Postage. MoLisa,
Box 1755, Depl. PMBBF, Honoluby, Hawali BEA0E

SAYE on Bodybawding Supplements! Fres Catalog!
Vilamins, Box 2073, Reading, PA 19608

FISHING, TACKLE, LURES
FANTASTIC! 12 Famous dry flies. 3"x4" case wchar

Send $9.95. Jules G. enr., Dept. P, C.P. 236, St-Michel Qua.
Can. GOR 350

ENGINES, MOTORS

BARTLETT Fiying Sawcer Litra-Light Hovercrall Feabured
In Decumentary Film, “Force Beyond.” Powered By Owdi-
nary Lawn Mowar Engine, Complete Plans 510.00 Send To:
Har Bartiett, P.O. Box 158M, Siverdalp, WA 96382

HOVERCRAFT plans. 3 to 160hp. Information. $4 [nefund-
able). Sevtec. Box B46. Monros, WA 98272

HOVERCRAFT PLANS & PUBLICATIONS Catalog. $1.00
Langing Aero-Marine, Box 27655, Lanseng, Michigan 48808

FLYING BAUCER (radio controlied) tha! Perlorms spec-
tacularty. Cuaranieed io be World's Fastesi Accelarating
Murcrall. Econcamical to build. Plans $10.00 Blanchetie
Asronautical. 1725 172nd P NE. Baftavue, WA S8008

FREE DETAILS, INSTALL IT YOURSELF! Easy to follow
insiructions. Complate systems and upgrades. Enjoy HEQ,
Cimamax, Showteme, The Movie Channel and mans! Orbitek
Satallite Communications, Box 264-M1, Bohemia, Méw York
11716-0264. Phona [S16) 589-1281.

TV, VIDEOS & VIDEQ EQLEFMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

CABLE TV CONVERTERS: JERROLD, JENITH, TOCOM,
OAK, MANY MORE. HAMLIN COMBOD WREMODTE 5155
CALL TODAY 415-504-3804.

ENGINE OVERHALL KITS: WHOLESALE CATALOG $2 00
Engine Service Group, Dapl, PM, Box 13053, Lansing, M|
48501,

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND HON-POWER OUT-
DOOR EQUAPMENT. Parts for Small Engines, Lawn and
Garden Equipment, Chamnsaws, Kars Mmibikes, Mose
ncludas Service Manuats. Speciahy Tools, Accessorss.
Send $400. Sav-On-Parts, PO Box 45231, Dept P,
Somaryille, MA 02145

(Continued on nexl page)
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ENGINES, MOTORS
[Continued tram preceding pege)

WANTED - DETRONT DIESEL 148 AND BL2L INJECTOR
CORES. Call Pops Hunler. {B00} 327-4234.

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, IRECT. Guar-
antesd Catalog $1.00 (Relundable). Gamelot, Depl. 44, Bon
65 Brisiol. Wisconsin 53104

NECOUNT TOOL CATALDG £1.00 refundabla with pur-
chases., Krown Indusiies, Box 258, Piscalaway, N.J. QBE5L

ETANLEY TOOL KITS a1 Tremencous Savings. Free Cata-
leg. Call Tool Systems, Inc. 1-800-432-1313

SAVE up to 80 on U.S. made tools! Free details. A Dawig.
Depl. GRO, 50 Mooring Road, San Malael, CA 4901

UPHOLSTERY Séwing Machines wilh Walking Feat. Caem-
plete ready to use-only $570.00. Thompsan Madal PW20-
AVAILABLE FROM YOUR LOCAL DEALER, or order derect
{Masiar Charge-Visa) Datho Mig Inc, PO Box 12110,
Lubbock, Texas TH452-Phone: (806) T44-67T4

MACHINERY, TOOLS & SUPPLIES

SMALL FOUNDRY Furnaces, Supphes Free lilerature.
Pyramid Producis, 3736 Soulh Tin Avenue, Fiicenis Arzona
ESDA

LATHES, Mills, Toals. New calalog §1.00. Blus Rsdge, Box
S3EV, Hurricana, WV 25526, 304-562-3538

STEEL, Aluminwem, Brass—Sheei, Bar, Shop Supplies.
Pians. Write: CEl, RR1, Box 163, Cameron, IL 61423,

& METAL Cutbing Lathe $109.80. Taig. 15048 Proctos.
Industry, CA 91746

HOME CRAFTSMAN

MAKE WOODEMN TOYS, whirsgigs. doll houses, clocks.
Mmusic boxes, weather inatruments, crafts, furnitune with our
plang. parts, kite, books, supplies - Catalog £1.00 - {514} &84-
4363 - Cherry Tree Toys. Belmont, Ohep 43716840368

WOODCRAFT FATTERNMS, WindmiRs, Wishing Welks, Bird
Houses, Feeders. Flying Duck, Pheasan, Outdoor Planbers,
Catalog $1.00 Crattars, 11840 US. 27 Korh, DeWiit
Michigan 48520

FAVORITE WOOD TOYS, Patierns, Pars, Whesals, Calalog
£1.00. Toys and Joys, Box E26M, Lyndan, Wash. 58264

PYC PIPE FURNITURE Plans. Kits And Supplies Fres
Beochure. Casual, Box 208, Tewksbury, MA 01876

FULL-SZE PROFESSIONAL PLANS Catalog $2.00. Ower
200 professionally designed plans for building fumiture,
Furmiture Designs, Inc., CP-E4 1827 Elmdale Ave.. Glenview,
iL BOOZS.

BUILD YOUR OWN SUPERINSULATED DOME HOME!
Nlustrated calalog, plans, prices - send £5.00 - ENERGY
STRUCTURES. 842 Wilson, 51Paul, MK 55106, (612) TT2-
659

FOR THE HOME

WINDOW CRANKS TOO LONGT Lower your bilinds with-
oul inlariemence. Aeplace cranks with cigse fitting T
Handles, Froe information, Lorac, Dept. 22 A.0. 2, Box 1380,
Waterbury, Vi 05878

GORGEDUS photowall and door murals. Many sekections.
Easy installapon. Free brochure. Brandon's, 2717 Edison,
Klamath Falls. Oregon BTE03.

15 YOUR MICROWAVE LEAKING DANGEROUS RADIA-
TIOMT Find cul now. Amazing Microwave Meter chack for
leaks. $12.95 HealthTech Co. 30216 NE Tind Awe.
Vancowwar, Wash 98662,

BREAKDOWN PLYWOOD PICHNIC TABLES. Sturdy de-
sign, economical, easily made. 5500 for complete instruc-
fiong. QLE C, 3841 Willow, Hobaat, [N 45342

BUILD YOUR O'WHN WATERBED AND SAVE. Mallresses,
Healers, Massage Systems, Hardware, Packages, More!!
Send 5200 for calalog with Free plan sel. Wooding'
Waberbed Connection, 45 Industrial Pk R, Albamy, NY 12206

FIREWOOD RACK PLANS. Wooden, One Chard, Phatn,
3300. P.O. Box 141, Lydea, LA TOS63

DUTCH WINDMILL! Over free fest tall including blades.
Accent any yardigarden! Patterns Plus woodcrall catalog
5700, Accents (DP-09), Box 7387, Gonic, NH 03867

BANDSAW BLADES, Any Size, Free literatune. King Saw,
B541 Tidewater Drive, Marfolk, Virginia 23509

TOOLS rusting? Unique mathod, irmaimentiprevanton
£5.00 Satistacton Guaranteed. Box 60874, Savannah, GA
415

HOBEYISTS improve your LATHE with tha ultimate tool-
post system| KRF, Box T8IC, 5t Joseph, M 45065 616-426-
TOED

PYROMETER KIT 2200°F. Componenis for smali fowndey
haat treating temperabure measurement. $55 Datails. DC
Products, Box 4108, Hopkins, MN 55343

FURNITURE PLANRS WITH INSTRUCTIONS. Tracklicnal,
contermporary, cowniry. Free Dedails. Aoseman, Route 8,
Bom 75, Salesville, NC 268677

FLOWER PLANTER (47 x2(07] Simple to busld, Detailed
plang $6, or SASE for mformabion. Hikdnger, Box D21 Cora
Lana, Chester, I 07950

NEW! BUILD AMAZING LIGUID PISTON EMGINE from
pipe filtings. Easy plana, Fres information. ABCO, Box 306-
ME, Semingry, M5 35479

LATHES-NDUSTRIAL'HOBEY FROM $325.00, METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPBELL TOOLS
MTH YEAR, 2100-D SELMA RD., SPRINGFIELD, Owi0
45505, 1-513-122-8582.

MEW TOOL! Removes rusty, corroded screws last. Tool
%1.00. Datails Free. Shockey's, 5841 Longiord, Daylon, Chio
AEA24- 3340

FREE EMERGY! Fuek-less Motars and Ganerators! Amaz.
ing Frincaples and Dedails. HAA, RZEP, Bowling Green. MO
G354

SAVE ON ELECTRIC BILLS Latest moneysaving tacis and
ideas! Unusual methods! Detalls SASE.  American
Information Network, Box 90584, Troy. k! 48099

SOLAR & ALTERNATE ENERGY

SOLAR ELECTRIC SYSTEMS! Fanets. Equipment. Books
Fresa Catakog! SUN POWER - TEXAS, POB 2TRS, Frespart,
Taxas TT541. (409) 233-8350

SOLAR, HYDRO-ELECTRIC, WIND POWER equspmisnt
CATALOG. £3.00. U.5. 5600 foreign, WESCO, Box 234,
Redway, CA 855580

STEAM Fower Systems, Catalog §$10.00 (credded). Libery
Enterprises. Jolay, lowa 50551

RAEFRIGEAATE WITHOUT ELECTRIC! Gas refrigeralors
work Amywhare, Detad#s FREE: Lehman's, 411F. Kidron,
Ohio, 448350047

PORTA-SUN. Portable sodar water haater. igaal for swim-
ming poods. Do it yourset! for under $125.00. For plans mail
$5.00 100 Poria-5am, PO Box 281, Menomones Fadls,
Wikcongin. 53051

WOOD, WOODWORNKING

CARYE REALISTIC BIRDS. Complate course lor gmaleur
to pro by prolessionsl carvermsbuctor. Fascanating hobly
or career. Instruction guides and detesled patterns (three
frea} $19.95. Birds In Wood. 308 Glanview Circle, Waco, TX
TEM2

HEW CONCEPTION|-MONEY MAKER Bird HousaFeader
Combinatipn Cover Bridge Pattern, Complate Instruction
Sand 55.00 To: Bird HoussFeader, RT. 1, Box 143, Trenton,
FL 32653

SANDBLADE SAMDING TOOL. MEW, DURABLE, EASY
TO USE. Sikcone carbite abrasive on both ssges of FLEXk
BLE pade. Coarse ar fina. §7.95 Sanablade Co., 506 Peach
Growe Lane, Sania Barbara, CA 93105, (BOS) B32-T919.

PLANS, BLUEPRINTS, PROJECTS

3135 CONTEMPORARY HOME PLANS Feaslures Solar
Cesenited Trend houses, Eardh Sheftered homas and Atrium
and Courlyard designs, as wall as imagmative plans for one
V'3, two-story and mult-level conlemporaries Send $8.98
PPD. to: HOME PLANMERS, INC.. Dept PMCD6. 23761
Resaarch Drive, Fasmington Hills, Mich, 38024

BEAUTIFUL, efficiant. well designed. workg busiging.
12020 lean-o, 14'x2) 2-siory bam, 14035 solpr green-
house it oné. Easy to fallow, detailed plans, £30 postpaid
guarantesd. Practical Designs, AR 2, Box 48, Cambridge., 1L
]

SPIRAL Stairs — Handcrahed. Goodards, Box 502
Logan, K5 67646, [813) 680-4341

HOMEOWNERS CONCRETE BOOKLET $12.00 - 282 East
Danvbury Gourt, Grand Junction. GO 81509

PLASTICS

CASTOLITE Liguid Plastics. Crystal clear, codors. For
casting, embedding, coating, fbarglassing, repasing and
reproducing with our Modd Making Supplies. Calalog $2.00.
CASTOLITE, Dept. 895G FPM Box 381, Woodstock, 11 60088,

AR CONDITIONING & HEATING

SHEETMETAL pattern development, 20 pages Square,
round. edpows, funnets, “Ts”, "¥'s", oifsels, For iradedmen,
crattamen. 524 .85, $3.00 postage Paberns, P.O. Box B452
CAB, Tucson, Arizona 85738

AR CONDIMIONING—DESIGN REPAIR, Manuad $5.00,
EGP, P.O. Box Z347P, Brenham, Texas, T7EI3.

HANDYMAN (WOMEN] - WE NEED YOU - NOW!
HANDY wilh screwdrivenpliers? We pay you $125-5350/
Week (or more) 3500 (edundable) rushes detads
HandyMan, Box 62, Westmaont, 1L 80553

BUILD YOUR DWW SHEDY Camphite plans, materials list,
inatructions - 12° = B Send $19.95 ppd. FASECO, P.O. Box
#0376, Anchorage, Alaska $9521-0376.

WVIDEQrS instructional bexts, computer soltware on ekeciri-
cal wiring, carpaniry. plumibing. welding, etc.. FREE CATA-
LOGS. AAVIM, 120-PM Engineeting Center, Athens, GA
0602, 1-800-2208-463,

WATERBEDS - Plans & accessones. Calalog $1. AWC.,
1044102 A NE 4ih Plain, Vancouver, WA 938662

ELECTROPLATIMG. Complete Textbook. Electroplale
MetalscaMonmetadics. $11.95 Details Free Tropie, Paim
Bay, FL 32906-0095

INGTALL YOUR OWHN IN GROUND SWIMMING POOL Tor
a5 low a8 §1,695.00. Cheswick Pools. R #26 Cheswick, PA
15024, 412-2T4-B400

4321 Catalpgs Listed. Sources for Anything! 5585
Direciory, Box 92452N, Allanta, Georgia 30314

IN-GROUND SWIMMING POODL KITS, 50 year warranty
from E1995.00 financing S0 -758-6946

NEW . . . redif your oown TV, eady . . wrile. Ressarch, Box
BIGPM, Codwille, WA 99114

BUILD ¥OUR OWN SWINGSET. Highest Quality Accesso-
rias @ Complels Kis dvailpblo. Free Brochure: Back Yarod
Creations, F 0. Box 426, Hubbardston, MA 01452,

ARROWHEAD Malung!!® Fun Hobloy of Money Maker.
Informabion §1.00. Commons Crafts. PO, Box 5012-M,
Ceniral Poind, Dregon 57502

WOOD STOVE HOT WATER JACKETED PLANS 52000,
Intormation 52,00 and LSASE. Tholh Inc., 26285P8 Matear
Ad., Godd Bamch, OF 57444

FREE HYDRODGEN FUEL GEMERATOR uses Water and
Solar Cells, Plans and Kil §15.00. Praine Power, Box 8261,
Edmonion, Alberta. TEH 2WE. Canada.
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POPULAR MECHAMICS "PLANS AND IDEAS" CATALOG
—Hundreds of ideas on warkshop projects, plans for shop
toods, slorage houses, bosls Purnitene, toys — jus! about
everything! Send $2.00 lo: POPULAR MECHANICS, P.O.
BOX 1014, RADIO CITY STA., HEW YORK, N.Y. 10101,

REFILL PC copier - laser printer canridges, For poursel! or
profitacie busingss. Insfrectional Vides and Supplies. Frie
Informateen. (312) S88-0580. Morack. B84T W BTth, Hickony
Hills. IL 50457

IRGROUND POOL CONSTRUCTION BOOK, A-Z, common
malerials, tools, ability. $29.50 delivered. Design Pools.
48508 Cliflon-Glendale Rid., Spananbiurg, 5.0 29302

(Cortirssd an next page)




DO IT YOLURSELF
{Continued trom page)

CARTOOMNG, COMMERCIAL ARTS,
SIGN PAINTING

50 DIFFERENT Ofd LS. batween 1BE1 and 1933 - $1.00. Ed
FAoush, 423 Shepard. Mansiield, Ohso 44907

GARAGE DOOR OPEMERS - Radio Controlled - Buy
Faciory Direct - Thousands In Uise - Free Brochure - Easy
Homewnes Installstion - Shipments 8y UPS Or PP
Helpmate Equipmen| Company, 1650 East Emping Avenue.
Benton Harbar, M 43022

FRAEE SHOWER DOORS from soap scurm. Amazing meth-
od. SASE £200 - FMB, POB 2174, Easley, 5 C. 29540,

CARTOOM for Fun and Moniy!!! Free Bookbet!!! Carloans,
Box 406144, Delrail, Michigan 48240

LEARN Sgqgn Paimting. Pin Sinping Free Catalog
Kauimann Company. Centertown. Messouri B5023

MODELS, MODELS SUPPLIES

OLD U5, stamps on approval. Sherman, Box 15385E,
Philadelphia, PA 19111

FREE! Surprise Gollectan wilh approvals. Gould, Box
750128, Petaluma, CA B4275

ONE! Two! Three! Cenl Stamp Approvals, Regandiess
Catalog. Klogter, 4184 S2nd St., San Diego, CA 52105

SAVING money on Homsa Alr Conditioning repairs. Details
$5.00. Harold Pike. 702 119 Ave. E, Tarmpa. Fl. 33612

CALL THE ROOTERMAN? Mayte nol: This easibifl elec-
Imc-powared drain rodder costs bess than a senace call.
Ptans §7.55. PAKTCO, Box 452, Wichita, K5 67201

POOL HEATER - wood. coal. solar, 1707, Baald for $80.
Dingrams $10. Harewood, POB 855, Clearlield, PA 26830

16,7 Catalogs Direclory Guice, Below ‘Wholesase
Sources For Anything! $5.85 IRC, Box 1410744, Jackson,
M5 302385,

REPAIR your KenmoraWhirlpool washerdeyer. Prob-
ema‘answers bookiel, Rlustrated - $4.85. AL McMahon, B
Mawmiltard Ave.. Dumond, MJ O7E2E

LASERS! The source for All types. kils. plans, parts. §1
infgrmation. APEX, Box 11181-PMLE. Costa Mesa, CA
92827,

"MSTALL YOUR OWN TELEPHOMES and exfensions,
wary easy, instruction manual $11.95 Dispatch, Dept. PM,
POy Box 536, Cypress, CA 80630

FLEAS, TICKS, FIRE ANTS, CHIGGERS. . Lawn or House 7
PEST CONTROL of Prolessionals NOW can be YOURS.
Complete programs descrted. 510,00, [Frodects pallabie),
END-PEST, #529-M, Zebulon, GA 30285

TELEPHOMNE EXTENSIONS - Learn how you can easily
irstall your own exiension phanes in your home. Descrptve
litevature @rd disgrams esplain  cabling, coanections,
Maounting, atc. Greal for person that Ides 1o do & gualidy job.
Send 57.00 to: NCS Depariment A-1, Call Box 11856
Fernandez Juncos Statkon, San Juan, Puerto Rico 00910

POOL Dwniers - Fill Vacuum hose, cower with hand, walk
be ke, ja inbo plase (Probably repaal ) Easy thanges
elbminats ths frusiraling hassls forever. S1ar your vaCUUm
In seconds-wiin dry hands. Hlustrated inslruchons $19.95
MGI Corporation, POB 281 (A), Rocky Hill. Ct. 0606T

MAKE YOUR BICYCLE INTD SOLAR ELECTRIC Sena
5,00 For Plans. 45456 Wesi Sami Joe., Lansing, Mich. 48917

BUILD & WATER INSTILLER Easy, Inexpeniie, ruch of
whal you néed you may slresdy own. Comphate plans $5.00.
Sawatrky, Box 152-PRl. Landmark, MB, Can. A0A DXD

RECOLOR countertops, appkances. Don't replace. Com:
plete instructions §14.95. H & H Relinishing, 3212 3%h 51,
Lubbock, TX 78413,

BURD your own in-ground swimmeng pool. Save thou-
sands! Write Wescoo Pools, Box 1024, Southaven, MS 38671

PICHIC TABLE: Slowaway Ficnic Table is a clevar one-
piaca design that lolds like a scissor lor conweniant storage
Easy o build [PC-1716-8555), Send order to: Popular
Maechanics, P.O, Box 1014, Radio City Station, New York. MY
1N

COMPRESSED EARTH BLOCK MACHINE

AT LAST! Economical machine prodisces tough com-
pressed earlh building block. IMPACT 1000, Southwest
Alvarnatives. Lig, Box 1363, Corrales, NM BT048. (505) A59-
BSOS

ARTS, CRAFTS, SUPPLIES

"FASCINATING LWE STEAM MWODELS!" Complele
“WILESCO & MAMOD™ kne. KITS OR ASSEMBLED. Over
100-Traing, Tractors, Marine, Cars, Trucks, Stabonary En-
gines and Accesaoned. Sheaing lange M-page coloned
calalng 5595 Aefundable. Swles, Pars, Service. LARGE
MSCOUNTS. Diamond Enterprises, Depl. PMA, Box 537,
Alexgndria Bay, NY 13606 PHONE: (613) 4751771

RADIQ controd Aimplanes, Boats, Helicopters, Supplies.
Descount Calalog §5.00. ROCKETS $2.00. Modalers Supply.
Box 310 P, Eclectic, AL 38024

FREE Odters, Woadan Ship Kits, Hobby Toals, Dremel, X-
Acto, §1.00 Calalog, Specira Hobby & Science, M16 20632
Lo, Livonia, Ml 48154

SOLAR powered models. Choose from halicopter, ais-
plana. windmill, watermill or cerovsed Specify order of
pereference. Send §15.25 to: PFP.P.0. Box 81024, Clevaland,
OH 44181

HANGAR-T RC. C/'L Catakag §2 Stangel Enferprises Box
335 (PM2p. Waukesha W1 53187-0338.

MAGIC TRICKS, JOKES,
VENTRILOOLISM

FREE! Workd's Leading Mowvelty Catalog. 1600 Jokes,
Tricks, Science. Sports, Hobbies Johnson-Smith, F<01,
Bradenton. FL 34206-5500

FREE CATALDG: Veniriloquism, Magic, Clowning, Pup-
petry, Ballooneng! Supplies, Instruction. Enterain Sucoess-
tully, Profdably! Maher, Box 420-PR, Littelon, Coloredo
A0160.

ASSORTED Catalogs 2000 Tricks. $4.00. Refundable.
Winklar's Warshouse, 24 Doyle Foad, Depl. PMEES
Oakdale. Connecticul D570

FREE Catslog, Magic You Can Do Ace Magic, 7917
Mordica, Niles, |1 BIG4S

HOEBBIES & COLLECTIONS

HAZ & Hislorical Military Collectibles, FREE catalog.
HMA, Box 1606F5, Latayetie, CA 94543,

BARGAIM 100 Workd-wide Stamps 25¢. Quality Approvals
R Pasker, Box 143, Wast Brookfieid, MA 01585

WORLD Wede Stamps mounied in books on approval 2¢
and up TAUST STAMP COMPANY, PO. Box 100-P.
Jamnaica, N.Y. 11435

“INVERTED ERROR™ + 100 Different United Stales, 50e
with approvals. Luray, P.O. Box 7088, Siker Spring, MD
20907

SUPER OFFER 100 DEFFERENT LLS.! EARLY ISSUES!
£2.00. FMCH. 513 Fasrview, Ridgedield, N.J. 07657

FREE L5 Minl pictorial ssl complete. Mind approvals
included Hildebeand, Box 4867, Santa Clara, Caliomia
BE054

4 FOREIGN Sels 25¢. Request Approvals. RUG. Sales, Box
1065-M, Jamaica, N.Y. 11431

12 O Canadian stemps. Only 51.00! Approvals
Quabephil, Box 68, St-Jerome, Canada JTI 5T7.

MENT Mexican Stamps, Free To Try Our Approwals, Bonus
Evary Purchase. Fronfier, Box 2332, Ei Paso. Texwns T9952

100 DIFFERENT U.5., 25¢ approvals. Bradiey, Bow 425P,
Midlathan, WA 23113

SPECTACULARI 300 Breattiaking Starmps from 25 Coun-
tries. Only §1.00 with |alest bargains and sansalional aggrov-
&ls. StamipsFlus -, D-MF3. Box B362F, Toronto, Canada M4Y
2N

1.000 MIXED U.5. 5300 Approval's. Albums, Accessores,
Supplies, Shirey Patterson, Dapt. 101, Box 29307, Dallas,
Taway 75229

COINS, TORENS, CURRENCY

WS, Siver Dollars Cver 50 Yaars 0dd. $14.95. Extate Coins,
Box 310102, New Brauniels, Texas 7RI

BINOCLEARS, TELESCOPES,
MICROSCOPES, MAGMNIFIERS

TELESCOPES! Catalog # MA3, £1.00. Scope: Source, P.O
Box 2001, Ardmore, DK 73402

MILITARY Medals Catalogue 51.00. Subscription Yeary
$3.00. Vernon, Box 1560PM. Wildomar, CA 22395-1560.

FLAGS

FLAGS! FLAGSE! FLAGE & FLAGPOLES! Free Catfalog!
LIBERTY FLAG, P.O. Box 424PM. Reedsbourg. W1 53953 1-
BOG-ET4-T001

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted, Free RecosdingPublishing
Broadwiy Must Produchions, Box T418PM, Sarasola, FL
33578

FREE SONGWRITING SUCCESS BOOK! Top Records,
Bon ZIS0GPM, Nashville, TH 373012

FREE FLAG CATALOGI L. 5., hisioncal, mvarnational, in'
outdoor, cusiom flags, banners Flagpoles. accessories.
Browss ‘'n' Buy, Box S504-PM2, Bobemia, NY. 117160804

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Frea CatalogQuotes. Aush Skeich. Stadri, §1P Jane, MY G,
10014, (212) 929-2293

MUSIC INSTRUCTIONS & INSTRUMENTS

INTERNATIONAL VIOLIN COMPANY, tonewsed, loals,
virmishes, RArts, SCORSSONMS. SIrings, cases, ingtruments,
bows. Violin, guitar kits. Gitalog §1.00. Dept. 15, 4026 W,
Babwrdore Ave.. Baltimars, MO 21215

VIOLM, GUITAR. eic. making malerials, accessornes,
books. Catalgg, §1.00. Imtemational Luthiers Supply, Box
S80357, Tulsa, O 74158

ANTIOUES, RELICS, INDLAN GOODS &
CLRIOS

STAIMED GLASS SUPPLIES: ENCITING SUPER
CATALOG-PM £3.00. CORAN-SHOLES INDUSTRIES, 508 E.
SECOND, BOSTOM, MA 0X127.

“GETTING Started in Simined Glass ' $1.00. Whitiesmaore,
Box 20E8T, Hanower, Mags. (12329

COMPLETE CLOCK KITS FROM 55,801 Music movements
$1.95! Components. plans, spoxy, prints - cwer 800 chock-
making itams! Wholesale catalog 53.00 {credied). Sleebar,
P.0. Box 463P, Andover, NJ OTB21-0463

FREE Lisl 10 Senous Colleciors. 30,000 indian Arifacts,
Pols. Spears. Ases. Slate, Beadwork. Caddo Trading, Box
&85, Murfreeabare, AR T1958

MILITARY INSIGNLA, ETC.

U5, MELITARY BNSIGNIA Large Catalog. 52 00, Saunders,
Box M23PM, Naples, FL 333553113

STAMP COLLECTING

MEOH ART home sludy course. 535 ppd Complete,
clearty written with diagrams and phobos, buy whobesale
malariats. Earn while you learn! FREE DETAILS. Neon, 522
Myrtle. Dept PME2, Arlingtan, TX 76018

EARN MONEY PRINTING YOUR ARTWORK! ' helped
ariists make thousands, Informabive booklet, gnly $11.90.
Sand for today! Cat's Paw, PO Box 217J, Swansaa, MA
02777 ar SASE for brochure.

50 YEARS Oid filwen different United States, over filty
yoars oM-25¢ with approvals. Jaxon, Box C11-P, MNew
RAocheie, New York 10804

FREE! Big Calalog - New edition Esting thousands of
argEing on Worldwide starmps, packeis, alburms, and aptes-
sories. Free wihen requesting Stamps on approval. Buy what
you like. Relurn balance Jamesiown Stamp Company, Dept
EEIFM, Jamesiown, NY 14701,

ACCORDION Top Brands, Cordowow. Buy Diract Tremen-
dous Dhscounts. Trades, accepied Froe brochases. Pid,
Accordion-0-Rama, 16 West 185h Stroat, New York, WY
10011, Phong 212-675-2089.

ACCORDIONS, CONCERTIMAS, Button boxes, new, used,
rpairg, iradés. credil Cards Castighone. Box 405, Warreh,
MI 48050, Catalogs, 313 TH5-6050—800-325-1832

FIANCS, FLAYERS, PUMP ORGANS. Frbuild and Repair,
Calalog of “How-To" Books, $200 (refundable). Vesial
Proda Vesial 11, Maw York 13850

PORCH PICKIN'I Vidoo courses: banjo, guitar, beginnars,
advancest. Most affecties instructon ever produced. Cowrsn
descriptions on reques!. COMMUNIVERSITY of MUSICAL
ARTE, Box 112156, Knanville, TH 37033

INSTRAUMENT Kits! Build Appalachian and hammerned
dubgimars, banpos, mandoling; even haps, harpsichards,
Free Catalog. PM Hughes. 4415 West Coltax, Denwer, GO
BOR04
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SELF-improvement Sooks! Free Catalog! FMOCN, 513
Fairview Terrace, Ridgalied, M., 07857

BE ASSERTIVE! Informative booklet shows how, Send
$4.50: Atek, Sulte 105-M, 2452 State Road 7, Margate, FL
33083

RADID Caresrs. Free detalls. Don Seed, Box 5848, Calgary.
Alberta, Canada. T3k 1AT.

BE ON T.V. Many nesded lar commerciala. Casting inlo.
(1) BO5-BA7-6000 Ext. Tv-20024

PUAMD TUNING PAYS - Piano tuning - Eleclronic organ
sanvicing. Learned easily al home. Froe booklel. Niles Bryant
School, P.O. Box 20153, Sacramenio, CA 358310

MONEY for College, free details. PSi-A, POB 4062 John-
son Chy, Tennesses 37602

EDUCATION £ INSTRUCTIONS

"JET/GAS TURBINE CAREERS! Homasiudy - theory,
maintenance, overhaul - Diploma awarded. Amencan Jet
Schoal, Department PSS, Darty, Montana 56829, (406)340-
2100

TERMPAPER assistance. 16,278 papers availabla! 306-
page catalog—rush 52 00 Research, 11322 idaho, # 206MK,
Los Angeles, S0025. (2134T77-8226.

TRAIM FOR A BRIGHTER FUTURE with condensed home
study courses! Leam new skills fast! Learn elecincal, elec-
tronics. building iradas. small angine repair. accounting.
marketing, muersing assistant and much more. Cwer 50
courses at low oogl Deploma wardgd. Free Details, CIEE-
21, Box 20045, Jackson, MS 39208

CLOCK REPAR, Cash producing skill. anjoyable, fres
calalog. School of Clock Repair, AM M, §313-Come About
Way, Awendaw, SC 29429

BANK TELLER- Study at Home - Bank Teller Carsers, P.O
Box STIT04, Houston, T TT2ET-1704

DETECTIWVE Home Study Course. Free laped pin, cartifi-
cale, great future. Professional ivvestigator School. Dept
CP, P.O. Box 41256, Los Angeles, CA 50041

HANOLE YOUR OWN LEGAL AFFAIRS. Be a Paralegal.
Accradited Attorney Instruction. Morme Study. FREE CATA-
LOG. Soudhern Career bnstitute, Drawer B9PM-2158, Boca
Raton, FL 33427, (407) 388-2522

PARALEGAL GRADED CURRICULUM. Approved in-
dapth  training by corespondence. BLACKSTONE
SCHOOL OF LAW: 100 years of legal training, Wiite for Eree
catalog. PO, Box 700206, Dept. PM, Dellas, Texas 75378

FREE 1988 CAREER GINDE. Earn more money with
Success Proven Cormespondence Diploma  Courses.
Granton Ingtitvte, 2634 Adelside Streal, Wesl Toronbo,
Canada MSH 173

FUMERAL SERAVICE - homesiudy - 4 month CERTIFIED
MORTUARY TECHMICIAM program FUMERAL SERVICE
INSTITUTE, Box 1164, Dearield Beach, FL 33443 800323
5532

UNIVERSITY DEGREES By Mail Accredited Bachelors,
Mastars, Phil's. Free Facls Revesled Careers-PME, Box
470886, Tulsa, 0K 74147

EXTEMSION And Post-Graduate Awards in Philesophy,
Ar, Scence, Botanse, Medicing, Homeaopathy, Radionics,
and ofhers. 30 subjects Curricular tree (armaidl $1.00 refund-
abbe). Registar, Sussex College of Technology. Highfiald,
Danehill, Sussex, England.

LOCKSMITHIMG, Universal Schood of  Master,
Correspondence and Shop Traindng, Box 214853PM,
Sacramanto, CA 55821

LEARN Homoeopathic Medicine or Naturopathy from
Internationally Accredited School, to Prolesssgnal Diploma
standard, Other courses Distetics. Radionics. Establishoed
1961, Prospecius Free [aimmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Hightiekd. Danehill. Sussex. England
RHITTEX. Telux 35246, FAX (825-TI009T. Tel 0825-TH0214,

BE A RECORDING ENGINEER; Train at home for Exciting
GCarears. FREE Information. ALDIC INSTITUTE, 2174 Unkon
5t Sulte Z2L. Sen Francisco, CA 84123

$53%'s wanting for thosa who have or will pay off a FHA
Loan. instruction kit $5.00. indo-Pius. P.O. Box 851732
Plang, Texas TS006

HEONW ART home sludy course. FREE DETAILS. Neon,
522 Myrtle, Dapt! PMC2, Adinglon, TX 76018

GLASS eiching. Mustrabed instructions, patterns. 53.00
LBAGZE, Infomart, RE 2 Box 278, Maryvilke, TR 37807,

RADIESTHESIA, Radionics and Dowsing. Books, Courses
ard Equipment. Electronic Hemosepatiy Equigment. lllus-
traied 76 Page catalogue Fres [ air masl 3 dollars) Establizhed
n-mr m years. Bruce Copen Laboratories, Highfield,

al, Sussax. England RH1T TEX, Tei-0825-190214. Fax
EEES-?‘H]H? Telex 5248

EARM Codlege degres after age 25. Triple your income!
Frea Details! Twilite Industries, Box 2677, Branchville, M
ara2e
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RONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
ter's, Dociorates. Accredited, inexpensive. lesl. Credit tor life
Experience. Free sicesn page bookiet. Dr, John Bear, Box
TO70-173, Berkaley, CA 94707

BECOME A PARALEGAL. Work Wilh Atlomeys. Home
Situdy. Fres Catalog. S00-223-4542 Dept. LG127

DETECTIVE training home-study program. Frea infiorma-
lion. Global, Box 197 PM, Henowver, Mass. 02309

SECURITY-LOCK UF A NEW CAREER! Two Yédr M-
On Training Program. Prepare For A Locksmith Job! Wrie:
Pine Technical institute, Dept. L. Pina City. Minn. 55063, Tel:
S12-629-6784

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (for-
mierly Risigch) Tarm soon. Free Catalog. COL. GORDON E.
TAYLDR, Box 345, Dupt. 18, Mason City, 18 5401, 515423
S242

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly
paymmants, Information free. Dur S0%h year. Call 1-800-278-
5600 or writle Amadican School, Depl. #345, B50 E. S8th 5L,
Chicago, |l 80837

LEARN CLOCK REPMRA - Earn big money, work at home,
e o wnt bods. For details send 52.00 (applied 10 fuition)
to: NATIONAL CLOCKMAKERS INSTITUTE, P.O. Box 443,
Lewisbown, PA 1 7044. Course approved by the Pennsytvania
Department of Education.

EMPLOYMENT INFORMATION
e
JOBE, Any State, Any Cocupation, including Governmant,
Slale, FPublic. Also Cruiseships, Tugs, Ships, Rnersoats,
Oirige. Women-Men. Work month-Homa manth. U.S_ A plus
(Owarseas. Information 3500, Mationwida Employment,
B30T, Cantral, Indiana 47110,

JOBS, Cruiseships. Tugs, Ships, Riverboats, Oilrigs:
Women—hen. Work month-Home month, USA + overseas,
Information $3.00. Marine Ernployment. B207, Cendral, IN
47110,

AUSTRALIAN OPPORTURMITIES! inlormation On Caunbry,
Emigrabon, Employrent. 35.00. Mascor-A, Box TIET, Slkwer
Spring, M 20907,

HEVADA GOLD MIMING High Pay, Excelien! Benafits
dedails £2.00. Labo, Bax 201, GoldReld, Ny 82013

EASY Work! Excallant Pay! Assernble Products Al Home.
Gall 504-641-8003 Exal. 5038,

WAORK IN AUSTRALLA! Latest infarmation on amployment
and emigration. 83.00. Falcon, Box 408-ME, Long Beach, CA
s0a0

SEAMANS PAPERS- Get yours wilh no axpenence. Com-
pete insiructions and appiécation. Send $7.95 1o; A.T.. P.O
Box 5404, Galveston. Taxas 77554,

POSTAL JOBS! £20.000 yeady! Mat che! Exam
revaaled! Secrets, Box 3321, Fr, Smith, AR T2813

FEDERAL EMPLOYMENT $15,080-578,0001 Now Hirng—
$5.00 for Currant Nalionwide Book Listing All Occupations
Fadaral Employmant, P.O. Box 6714, Washingion, D.C
20020

GOVERNMENT JOBS $16.040 - 359,230y Mow Hiring.
Cakl {1) BOS-687-8000 Ext. A- 20024 for current federal kst

OVERSEAS . . . 525,000 - 75,000+ . Free Raport! Emplay-
ment. Box 15?&”«5 Indianapaolis, IN 46219,

AUSTRALIA WANTS YOU! Big Pay! Transpartalion! Mew
Employmant Handbook—53.00. International, Box 19107-
AS, Washington, DC 20035,

ASSEMBLERS needed at homa. Jewelry, noveities. Eam
§256.00 weakly, no selling, axpenence. SASE. Cralts, Box
B80-, Pinallas Park, FL 345864

OVERSEAS EMPLOYMENT! Many High Incame Oppoartu-
nities And Couniries. Fres Ropon. Oversaas. Dapt. T4, Box
TIET, Silver Spring, MD 20907,

EXCELLENT Pay for Home Assambly Work] Mary Oppar-
tunities availabde. Call 24 hour recorded message. (216) 348-
3144, Dept. O

OVERBEAS. To 51,000 Daily. Frem List. ZINCPO, Box
13110, Las Vaegas, NV 88112

EARN Up To $338 84 Per Week Assembling Our Products
At Home. Amazing Recorded Message Reveats Detalls
GUARANTEED. Call Today. 516-336-6132, Dapartiment 410,

EARM MONMEY Raading books! 530,000 income poten-
tial. Details. (1) 805-687-6000 Ext. Y-20024

AUSTRALIA-Opportunities!! Latest Information FREE Ap-
phication Forma!® 36.00. Wise-Eye Publishing. T151755-M
Aobson, Wan, B.C. VEG-2B7

FOR INVENTORS

PATENT AND DEVELOF Your invention. Regesiered
Patend Agend and Licensed Professional Enginaer. Send
ior FREE PATENT INFORMATION Every Inwentor Should
Have, Richard L Maller, 12 Parkside Orwe, Suite M, Dix
Hills, NY 11746 {516) 459-4343

PATENT search and pateniability opinkon. Fres brochurs,
istered Petent Agent. Scott Ramoey, 5253 Even Star,
Columbia, MD 21044,

AND GRADUATE ENGINEER with 31 years of exparianca.
WS and international palent applications. PATENT and
DEVELOP your idéa wilh the exparisnde of an expart. Call or
wrils for free CONFIDENTIAL DISCLOSURE and RECORD
OF INVENTION. introduction to Industry, Marketsnsg Plans,
(werseas Production. Proiotypes and Research Readily
Available. Also specializing in Copyrights and Trademaris.
—LESS THAN ONE HOUR FROM US PATENT OFFICE—
CALL TOLL FREE 1-800-442-2T28 or write: Michael | Krol
Regisiared Patent Attarmey, US Patent registralion # 28,755
171 Stillwell Lane, Syossat, NY 11731

FREE hedp for invenlons! No charge lor prolection forms
or consultaton. Affilated Inwenlors Foundation, 2132-M
Bijou. Colorado Springs, CO 80504, or Toll Free 1-800-525-
2.1

PATENT IT ECOMOMICALLY| Free detasls. Licensed
since 1958, Raner Associates, 2008 Fondulac, Aichmond,
VA 23220

INVENTORS! Can you patant and prodit from your idea?
WlwwnuﬁrmrhﬂnW|mpachlm Ower 2
of  sovice.  AMERICAN  INVENTORS
cmrmmn. 82 Broad Streal. Depl PM, Westfiold,
Massachusatis 01086, 1-B00-138-3658. In Massachusails or
Canada call (413) 568-3753

IDEAS, irventions, lechnology wined! ndusiry pressals-
tion'national  exposition.  1-500-2884DEA. 1SC-PM, 03
Libeety, Pittsburgh, P& 15222,

MONPROFIT Imendor Organization offers FREE packet.
Contact Minnesota Inventors Congress and Resource Can-
ier, PO, Bax T1-C, Redwood Fally, MN 58283, S07-EI37-2344.
32nd Annual Congreas June 9-11, 1989,

REGISTERED PATENT ATTORMEY Donald A
Ketilesinngs, 414 Hungerford Drive, Rockville, Maryland
20850

PATENT searches for 5150 ACCUSEARCH 1-800-930-
S40E.

WRITE your own palent application, Save thousands. Call
INVENFC} for free information packet. 1-904-358-0791

MARKET irventions yoursell. Eliminate meddleman-guar-
antpad! Alternatve Markating Mewsletter, RS, 8795P Twin
Fadls, 1D B3301

DRAW "Seling’ Homemade Plans!). . Mine Earned
ThouSand$? . . . Wite: Freslancer, Box 22601, Minneapolis,
MM 55422

INVENTORS: Fres information on offering your invention
for sale, Kessler Sales Corporation, C-5-F, Fremont, Dhic
#3700,

PATENT, literalure, markel research on your idea
RAesearch, Box 12654, Pittsburgh, PA 15241

FREE consuRaticn call or write David Rosentlum, Patant
Alorney, P.0. Bou 277, Ganarville, N.Y. 10823-0277, 1-800-
44515532

PATENT SEARCHLEGAL OPINION $150000 Patont Atior-
nay. Frea informatian, 1-800-876-6670

{Continued on next page)




FOR INVENTORS
M
INVENTIONS researched, developed, marketed. Fres in-

formation, Mational inveniors Consyltants. Box 553, East
Morthpart, WY 11731

WORLDWIDE BARGAING . . . Imports « Dropship « Close-
out - Surpliss - Freebies - (Stamped Envelope). Marmees,
Bax 1T17PM, Highland, Ind. 46322

VACUUM CLEAMERS “Distourd Prices” New Rainbow
§493.95, Kirby, Filer Queen, Panasonic, Royal. Oreck,
Detfails: ABC Vacuum Warehousa, 6720 Burnet-PM,
Austin, TX TATST

INVENTORS! HAVE AN IDEAT Don't know whal to do?
Cail AM Lor free inkormalion kit. Todl Free n LS. and Canada
1

INVENTORS! tdea Search baing conducted by DC based
firm. Call: AFS| 1-800-888-6088 ext 38

INTERMATIONAL Specialties seeking new invantions 1o
market manufaciure-naver a charge io imwentor. A2 Box 43,
Herrin, ILL E2546

INVENTDRS: WHY PAY BIG 585 1o others when you can
promole your own imention T Free infermation kil Call IPS
1-800-T524DEA. 24 hourg dasly.

INVENTION MARKETING. FREE INFORMATION. REPRE-
BENTING MANUFACTURERS. Patmarl, 77 Fulton. 260,
Financial District, New York, NY 100068

INVENTORS: if you have an invention for sale or lsonse,
writé for free booklel explaining how we can help you
Kessler Sales Corporation. G-5-1W, Fremaont, Olhep 43420

CLOSEQUT Jewelry & Crafl Supphes. (Calalog 25¢)
Aoussals, 107-1631 Dow. Arlington, MA (2174-T159

CLOSEQUTS! Dmcounts! Balow Whalesala! FreebDies!
iMorrationatamp: DON, Box 20152, Fendale, Mizhigan
4EZ3)

400,000 BARGAIMS Below Wholesala: Many Free! Ligui-
dations . . . Closeouts .. Job Lots . .. Single Samples. Free
Dwlaiks. Bargaintunters Dpportunities, Box 1409-A, Holland,
Michagan 43422

EARM MOMEY seliing Gold and costume jewelry, nings,
waiches-Buy Direct. 130% Below Retsll. Catalog $1.00
Anka-PM, 80 Greanwich Awve., Wanwick. Rl DZB8E

WHOLESALE slearn cleaniers, prossung washers, pamfs
and sccassorias, 1-B00-67E-S268.

WATCH REPLICAS| Lowesi Prices! Goldplated! Exact
wesght! Call (404) S63-3L15A

REAL ESTATE & FARMS

GOVERNMENT HOMES fraan £1 (U repair). Delirguent tax
propearty. Rapossessions. Call BOS-587-6000 Exl. GH-20024
for current repo list.

REAL ESTATE FOR SALE . . . Hunling & fishing retreats.
lake & river camps, &ll types of wildamess properties .. Cafl
or write for our NEW FREE CATALOG showcasing thou-
sands of real eslate values nationwide! UNITED NATIONAL
REAL EBTATE, 4700-PM Balbowiew. Kansas City. MO 84112
Ph: Todl-From: 1-800-955. 1020,

ABANDOMED PROPERTY INFORMATION
Ridgehaven, POE B40-F, Glen Elien, CA 95442

REPOSSEGSED HOMES - available from gowarnmant.
Some as iow as §1. plus taxas and repairs. Call 1-800-628-
2629, Ext. 500-H9.

.00

MATIVE AFRICAN SPEARS, SHIELDS, MASKE MORE!
Booklet, prices $3.00 {Relundabie). MP Henzel, Box 253,
Harwick, P& 15048

NEW 1383 US.A. SOURCE GUIDE. 64 Pages §5985
Burvans, 8 King Rachard C1. Baltimeora, Md 21237

COTTOM RAGS: Wide Wanely Wrile: Free Brochure,
Berkshire Producis. Box 03545, Clevaland, OH 44103

ADVERTISING AGENCES, ADV, SER.
MAILING LISTS

NEW ACTIVE MAMES! MIXED STATES! IMMEIDIATE
SHIPMENT! Adhesive Labels. HOTLINE Opportunity Seek-
ars 2008 10; 500%15; 1000525, OTHERS! Aovon, Drawer B2,
Shelley, 1D 83274, Visa'MC/AMEx 1-800-952-3866,

HOME “SALE BY OWHNER" 45 page bookigt Leam how
Saves thousands. Proven. 5495 Home Aestorations MPG,
50 Maple, Hatbars, PA, 10040

CALIFORMIA. Lots Acreage $40 Down. 540 Monthly Box
J5201, Los Angedes, S0035

FREE CATALOGS-FLORIDA, GEOAGIA. Homes, Land,
Businesses. Plpase Specily State & Propery Prefered,
COUNTRY NETWORK, Box 368PM, Gainesville, MO 85655
B3 (417) 6TE-A532

GOVERNMENT LANDS

GOVERNMENT LAND OPEN TO CLAIM, 20 o 40 acre
locations avallabhe for 820 governmen! fee in Alaska, Aripg-
na, Arkansas, Calilornta, Colorsdo, Florida, kaho, Louisi-
ans, Mississippl. Montana, Mevada, New Maxico, Oragon,
Utah, Wyoming. For complebe instructiona, maps, filing
forms and ledephone halpline send 520 or for more inkormea-
tion senwd §3. Public Lands Title, Box 2082-X, Grass Vallay,
California 95945

MEW MAMES DAILY! First order “TRIPLED FREE! SAME-
DAY SHIPMENT! Adhesive labets. Eager opporbunity Seek-
ers, 200058, 5007514 1 000535, 2000530, 5,000%75, 10,000/
$139. LIST-MASTERS, Bow TS0-BR, Wantagh, NY 11783
VisaMCCOD orders call 800-356-8664

QUICK Copy Printing. Low Prices. Write: Nationwide, 614
Horth Main, Bloomangton, lllinols 61701

MARILYN MONROE 1090 calendar spectaculas, collec-
1or's edition. Husry! Oriler limated. $11.05. Calebrity Arta, Box
5427, Willowick, Ohio 44085

HOME BEER KIT. Graat Gift. Fun Hobby. $15.95 plus $3.50
Shipping. True Brew Home Brewer, D175, 5464 Port
Washinglon, Mitwawkes, 53217

AVOID THE AUTO GRSD LOCK Shop at homa Excellent
Gites, Send lor FREE catabog to: DELTA STAR GUFTS, Star At
1 Box 158, Abita Springs, Loulsiana 70420

MAGHNETIC Money Clip ASigalar Geain 512.85. Whear Mail
Owder Comparry, Dept. 023 BTS Northrup Streat, San Jose,
CA 95126

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Godd, Jewelry, Gold Teath. Rings,
Diamonds, Watches, Silver, Platinum. Mail Artscles Today.
Frée gift with Information. Chicago Godd & Precious Metals,
10 South Wabash, Depd. 1058, Chicago, S0803

TAKE HO CHANCES, Deal with ocldest, most reliable Krm
n old gold business, Established in 1934, We buy Gold,
Silvar, Platinwm, Diamaonds, Highesd Cash. Fres Informa-
tinn: Rose Indusiries, 29-A East Madsson, Chicago 60602

GENUINE SEIKO# walches al wholesale prices. Mo non-
sense, Catalog 52, Timepiecs, PO, Box 3204, Ridewood, NY
11388

ROLEX Replica pressdent exact weaghl and look Men,
woman £34.95 (818) 982-823

GOLD, Sever. Uranium from oceans, Mewsletber. $5.00.
Ardor Publishing, Box 45582, Los Angoles, CA B0045

TREASURE-—Locala guarter mile away with ulira
sensitiva locator—brochure frea. Research Products, Box
FT0RTO-AME,. Tampa, Florida 33688

FIND Odd Coins, Jewelry, Gold Muggets. New Patenied
Riewolulionary Device. Free Camlog. Gardiner Electronics,
JIIW N, 35th e, Suite K. Phoenix. AZ 85007

ACTIVE Buyers Malling Lizis. SASE. Ask. Box 234, imlay,
M 48444

MCORPORATE without lagal fees! Frea booklst tells how,
includes forms. Call Harvard Business Services. now BOD-
345-CORP,

INCORPORATE IN “TAX FREE NEVADA" Privacy, anc-
Pty B fion (beats Dal el). Even il you ane already
incorporated, great benefils for you. Also oifice and ser-
vices. For fres literatune, call or write: Lewghlin Assaciates,
Inc., 1000 E. William, Suite 100, Carson City, NV 88701, 1-
BO-G48-DOBE,

HOMESTEADING |= AVAILABLE AGAIN 40 acre Home-
ailes, Cahingiles and 160 acre AgricuMural Homesiaads o
avdlabbe in various states, 24k, information (9182T2-8300.
Geet your instrisctions, pictures, maps. slate by stale update,
sand $20 to: Homestead, Box 1732-X, Grasevalley, Califormia
5045

IMPORT/Export Free details on home based busimess.
LaCross, 19924 Suburban, Suile 122PME, St Paul, MM
55119

HAND MADE ASIAM “BATIK" WALL HAMGINGS. Send
For Free Brochure, AES.. 317 Oulram Road #02-13. Glass
Hotel Shopping Center, Singapore 0316

BUY IT WHOLESALE

FREE INFORMATIONIN Everything Balow Wholesale, gi-
ant unique gifl catalog. Import, 971§ Lawndale, Kansas City,
MO 64137

BELTS, Buckles, Hat Tacs, Jawelry, More. Complete line
fast sellors. Big Prolits. Complete dealer set up. Color
calalog $1.00. Anchor, Box 3558-PMA, North Providence, R
o291

PRINTING PRESSES, RUBBER STAMP
OUTFITS

YOUR address or message prnied on gumerad and sedl-
stick labals. Free circular. Barbasa's Mailiox-PM, Lot 6, 1200
Fobert Marderman FAd., Winfeswlle, GA& 30563

MAKE RUBBER STAMPS. Highly Profitable. Free Detalls.
Slamper, P.O. Box 22808{(GX), Tampa, FL 33622

TYPE Fonis, Hand Primting Presses, Hot Stampers,
Supplies. 120 Pages. £2.00 Deductide first order. Acrma
Typa, 1720 N. Marshlield, Chicapo, 60622

TYPE for printing. Cammlog 51.00/deductible 18t ordar,
Quaker City Type, RD. 3, Box 134, Honeybrook, PA 18344

BARCO Type Founders. Type and Aubber Slamps cata-
logua. Mail 5200 refundable on first crder. P.O. Box 1011,
Bansenvalle, 501068

MAKE rubber stamps—big profils. Complels Supply and
equipmant catalng. $1 deductide with order. Star Stamp
Supply, 1720 M. Marshiisld, Chicago Bg22

PRINTING Presses, new and used supplkes List 51.00:
Twmbaugh Printars Supply, Mechanicsburg, Penna. 17055

PROFITABLE OCCURATIONS

T L0 e e Y e ey |

PLASTERCRAFT ... Prolfable Home Business 3000
Molds  Avsilavle. Details, Lynnette, 8251C  Mentpark,
Mentos, Ohio 48060,

FREE Information Starier & Alernator Rebuilding. Bax
422, Seymour, TN 3TEES

FREE Brochuniss. Regsair Air Conditioning, Relrigaration,
(Gas Heafng, full instructons. Dooloo, e, 11252
Goodnight, Dallas, TX 75220,

515 ITEM Returns $720. Mo selling. mcredible demand.
Randco, Box 1382, Gredna. Louisiana 70054,

RECORDED ielephone messages Sam invenior $96K
annually! LEARN AMATING SECRET: (B02) Z29-4737. axt,
77. 24 Hrs.

REPAIR lawnrmowers thousands of parts and 1o0la whioke-
sate list B0e. Elwanger's, PM, P.O. Box V, Port Jervis. WY
2™

LEARN CREDIT REPAIR! 5200 + daily fram home. Mo
investment, Advance, Box 1392, Greina, Loulskana 70054
SALESMEN-DIST.

FREE Sampéa. Miracke Polishing Cioth. Cleans and Polish-
e ANY surface Dynamite demonstrator, 57 profit RAS,
D, PM. 1312 Washinglon, S1. Lowis, MO 3104, (314) 241-
EriGd.

MAKE EXTRA MONEY DURING YOUR SPARE TIMEI Eam
wiwkly commissions showing our exciling line of Calendars,
Pens and othier popular Advertisang Gitts. Prompl, personal
sevice from AAA-1 firm. Cuer 80th year, No axparance
nacessary. No irvesimant or Collections. Sel your own
hours. Full Time Potentiall Write to: Kevin Peska, MEWTON
MANUFACTURING COMPANY, Depl. HERMCE, Howlon, lowa
50208

{Continued on next page}
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SALESMEN-DIST.
[Cantinued from priscading pege)

MANUFACTURER of affordable callubar talaphones (£385)
neads salesmen. TAOL. Box 28307, Kenneth City, Florida
JaTo8.

BUSINESS OPPORTUNITIES

IMPORT-Export opportunity, profitable worid-wide, mail
orger busaness from horme, without capital. We ship plan for
no risk gramination, Experience unnecessary, Free Report.
Medlinger, Dept. C2T08, Woodland Halls, California 91367

$1800 FROM $10 WOOD! Details plus sample 55 - Satelac-
oy Guarintised, Alcralt, Box 540-P2, Alexandng Bay, NY,
13607

PIANG TUNBNG KIT. Tools, Guidebook Free Dwetads
Pianobam, ADY Box 24-P8, Whitasharo, NY 13493

“JUNKED TIRES™ $1.00 Pound? Send stamp. LeWallay's -
286, Cwford, FL 32684

SCREEM PRINT T-5HIRTS. Inexpensive kits. Froa Datats,
T-Printer, P.O. Box 23851(GC). Tampa, FI 23623

LEARN MIRROR RESILVERING frea
Sivarcratt, Box 127, Lansdowne, PA 15050

100,000+ YEAR! Easy, Naw. The ullimie opporiunity,
Powertul FREE defmls. IF5, 28131-PM, Misson Viejo, GA
B2602 or call (BOD) 242-6860.

$10,000 Manithly At Home. Produce And Sef Information
By Mai. Free. DeWWay, Dept. C1689, Box 3237, Oakdand, CA
B4608-023T.

RECYCLE METALS. MO, NOT BEER CANS! Easy 5458
weekly! Frep information. Recycler, Box 1214, Franklin,
TH 3T0BE-1214

524,000 |M BACKYARD! Growing new specialty planis.
Start wilth 360 Free information. Growers, Box S88-PM
Friday Harbor, WA 98250

$500 WEEK - PART TIME — Maleng Planters - Growing
Harbs - write: Planiers, Box M421, Brush Prairie. WA 88606

225 DALY “CHROME PLATIMNG" Auto Parts. Moloroy-
cles, inexpensive, sasy, (Free) information: Chroms Plading,
Box X285, Waldord, Maryland 20804

CLIP newspapes itarms—52 - 525 EACHIN FREE Report’
Clippinge/B, Bax 8100, Pempana, FL 33063

information,

MAKE YOUR DREAM COME TRUE. EARN $50.000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WRITE:; THE GLASS MECHANIX INC., 10170 NW 4Tth 5T,
SUNRISE, FL 33351

14947 HONG KONG-TAIWAN Products Cheap Small
Iots. Some samples fres. Harbor, Box 1T19PME, Yuba
City, A 55592

RECONDITION BATTERIES! Easily Eam Hundreds
Wmakly. Untold Secrots. Fron Informatipn. Batbery Oarboel,
Bax 33000, Hickosy, N.C. 28800,

CONCRETE Biock Machines: Cataleg 51,00 Rouls One,
Bax 3740, Rapid City, South Dakota 57702-37 40

ASSEMBLE PRODUCTS AT HOME. Mary
paying High Weakly Profits presenily available without
immstment. Write: Businesses-B, C.5. 9008, Baldwin, New
York 11510-2008

EMPERT designs mongy-making ads, direci
mail. Frea brochure: Jay Reess, 160-D Morlh Fairview
#243PM, Gobeta, California 93117

“§150,000 MY FIRSET YEAR.” Homa ropair business.
Spare-time. Free brochore. MasierCratt, Depd. ODEB, Box
30183, Savannah, Georgla 31410

$300 A DAY Taking Phona Orders. People Call You. 304
TIE-S6T1 Ewt. LSO

51,000 WEEKLY AIR TODL REPAIRING. nsiructions.
Parts and Tools Wholesala, Free Details. Box 534, Wichita
Faills, TX T&304

GET into the most unigue printing business in the world,
Start frgam your homa an a full o part time basis. Print in full
calor on paper, fabrics, metals, acrylics, mylars, ate, Call foll
frea: 1-B00-223-1506. Casa Equiprment Inc., FL. 4, Tomer
Flaza, Maine (4282, Ask John Sullivan about cur fres Maine
Trig.

51,0005 WEEKLY!! MAILING FROM HOME! Immediate
opporiunity! Mo Obdigation! MLC, Box 3559P%, Danbury. CT
DEaY3

$1.,000°5 POSSIBLE. FREE. Stamped envelope: Progress,
Box 93248, Los Angelas, CA B0063.

GUIDE TO MAILORDER PROSPERITY. Free Details. M5
Publishing. RDY Boo 24-PML Whilesboro, WY 13482

START YOUR OWM PDOL. SPA BUSINESS! Make big
profits! Promote healih, finess, thiough home improwe-
mant! Buy direct® Qrder the “Waterworks” Manulacturer's
Dimeciory of ower 200 pool, spa, manufaciuring sowrces!
Send $9.95 1o “The Walerworks™', 4900 Randall Dr. Suiw
"B, Wilmington, NC 28400

CURBMATE - The Money Maching produces beautiful
conbnwows concrele |andscape adging Tuern 535500 -
510,000 eguapment purchase inte $50,000 - $100,000 patlen-
tial annual Income. B01-73-3858.

START one of seven super-prafitable homsa based busi-

$302.00 From Square Fool Plywood. [Huge Da-mmd}

GUARANTEED. Send for frew information. Scandra
Baitorder Co., 55 Piflsion Ave., Yabeswille, PA 15840

Revealing Proof  §1.00.  (Refundable). W in,
Brhgewater. Mass 02324-2209

ASSEMBLE Electronic pars. We supply components and
mstructions. Mo experence. Winte: Southtech Elecironscs,
Box 2B217-P, Kenneth City. FL 33703,

ALLNINUM SCRAP - Recycla Yoursel- MAKE UP 525,000
POUND! FREE Imformation: industriah-Phiss, Box 127
Alexandria Bay, New York 13607

HOME BABY SHOE BRONZING BUSINESS, Potential
unlimied. FREE illustraled Ideralure. NBPM, Box 1304,
Sabring, FL 33870

HUMDREDS weeakly sasily Assemble PROVEN produects m
your Spare time. Mo exparience. Free Brochure. Counsil,
Box 2227, Silverdals, WA 28383,

$200 - 5500 weakly—AT HOME!N no gammicks - Datails
FREE! Homewnrkers-8, Box 636679, Margate. FL 33063

BATHTUB REGLATIING, product sakes, sarvice and lrain-
ing. Call nique Coatings Corp. (404} 945-0072.

§25,000 LOANS INTEREST FREE! Secret Federal law
WIPES OUT DEBTSH Details FREEH MonesywseB, Box
B3B6TS, Margate, FL 33063

GET RICH! Sacrel law smashes debis—brings Cash,
Credrl! FREE risport!! WaalhEil'E, Bax 40368, Pompana, FL
33063

PROFITABLE Godd Foil Printer. Personalize business
cards, pencits, matches, Free defalls. Gold, P.O. Box
24886/GC), Tampa, FL 33823

VINYL'S whaere 1he money is! Prolessionally repair, refin-
ish, moolor furniture. Cusick, easy. Two small 520 jobs & day
warn you $1,000 a montn. Homes, cars, offices, restaurants,
unlimited customers. Start earning after a faw days practice.
Dieaails free. VIF, 2007 Montrose, Chicago, 50618

BUMPERSTICKER Printer. Cheap, Simpte, Porable Frea
Dwtails. Bumper, POB 2279%{GC). Tampa, FL 33622

HYDARAULIC JACK REPAIR MANUAL, CATALOG §10.00.
HYDRAULM: PARTS SUPPLY, BOX 4157, BROWNSWILLE,
TEXAS TBS20-4157

PIAND Tuning quickly leamed with home sludy courses.
Diploma granted American Tuning School, 17050 Telter
Drive, Mongan Hilk. Calld, S5037,

$40,000 ON 14 ACRE! New Hydroponics - inex|

MAKE High Profit, Hot Seling License Plates, Sigra
Vacurmagic, PO, Box 249B6(00), Tampa, FL 33623,

HIGH Profits T-Shirts, Caps. Inexpansive iramafor ma-
chimes, supplies. Press, Bou Z2009(GC). Tampa, FL 33823

MAKE RUBBER Stamps. Highly Prafitable, Froe Detads.
Stemper, PO, Box 22009 (GC). Tampa, FL 33822

FREE DETARS MAKE MOMEY WITH NEW BOOK: “How
to Craate, Marked, Oparate Your M Slorage Complex”
Cbo's Mini Starage, Box 21-PM, Sturgeon Bay, Wi 54235

EARNINGS Linlimited? Mail our Bungiar alarm advartise-
ments from home! RBM Meschandising, Box 55314-P,
Chicago, Rlingis G0B53

S256.00 WEEKLY! HOME ASSEMBLY WORK! WRITE:
JOBE-B, BOX T0, EARLTON, NY 12058

VENDING MACHINES. No selling. Roulés aarm amaing
prodits. “Big Calalogua FREE.” Parvway Corporation, 1830
PMB Greenspring Drive, Timondem, Maryand 21053

FREE BUSINESS STARTER KIT. GAP. 1377 K 5t N,
‘Washington, DG 20005

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plata
Glass! Up to 380,000 yearly! in U S.A. or Canads call TOLL
FREE 1-800-321-2597 tor waluablky FREE repon. Glas-Weld
Systems, Box 575506, Bend, OR 57708,

BELL books by mail, 400% profit! MewlilePE, Box 2676,
Wan Muys, CA 91404

EARN |housands paritime al home with mall arder,
Complete guide shews how, 55.00. Mackenzie Publishing,
728 Westwood Ave., West End, N.J. 07740

BTEAM Cleaning-Fower Washing. Easy Work. $35 10 $100
par hr. normal Video shows several jobs plus everything you
nead, Low starl up cost. $55.95. Model City Cleanars, Rt. 3
Bow 03, Haflin, AL G264

MAKE HOMEMADE BOOMLETS. I've sarmed $187.000
with mine. Frae information. Falcon, PO, Box 5330,
Sevisrville, TN 37864

SA00 daaly recycling “Free Tines T Yes! (Frog) information;
Winins. 7T1PM, Baltie Ground, Washanglon BES04-07T1

FREE DEALERSHIP-SELL MAILING LISTS! Complete pro-
gram free! PCW, Box 1302-PMEQ, Valley Stream, NY 11582

587500 yearly “hidden” in your compuber? Yes! [Free)
report: Sempsen, 77 1PM, Baithe Grownd, Washinglon S8804-
o

MAKE 57,000 Monihly as Loan Broker. No Investment
Free Details: Financlal, Boa 35T8-A, Anahesm, CA 82803,

MAKE 1000% PROFIT BY MAI Frea Details, Veniure
Aeports, Box 336, Rwviera, AZ BE442

MAKE 515000 MONTHLY! Easy' Mo Invesimaent.
MeDowedl, Boxn 5529-A, Damond Bar, CA 31765,

QREAT INCOME! SPARETIME. Lowering property {axes-
homeswnersbusinesses. P Tax Relund Agent™
Free booklat! REPM, Box 2071, Southlield, M1 48037

MULTE - teved mailorder. Super apportunity. ONeil-M, 10
Dok Lama, Suesun, CA B2585

pleasant, praclicall Free infosmation. Robin's, Box 1214\.
Framkhin, TH 370651214

LEARN Sewing Machine Rapairing. Man, ‘Women
Lucraiive Profils. Gresslin Comespondence School, Box
5104, Spencer, fowa 51301

PREPARE Tax Returns. Earn high fees, dignifisd work
Train & home. Accredited Program. Mabonal Tax Trainng
Senool, Monsey, 2FW, New Yok 10852,

EXTRA INCOME. Assemble products al home. No experi-
ence. Details. 1-873-578-T500. Ext. 898

MAKE BALLOON ANIMALS. 5400 Weskends! FREE SAM-
PLESWNSTRUCTIONS: Funnyman's-FM98, Box 250,
Alexandria Bay, New York 13607

510,000 MONTHLY Taking Photographs at Homa! Call
recorded message: (303) BT4-B155

148 POPULAR MECHAMICS ® ILNE 19589

MAILOADER OPPORTUMITY: Start profitable homa busi-
nias without experience of capial, Information Tree. Mail
QOrder Associpies, Dept. 427, Monbwabe, NJ DTE45,

BIG BUCKS IN TEDDY BEARS! Manulacturer Seaks
Dustributers Wiha Wish 1o Earn $100.000 Per Year! Toll Free
1-800-428-0185. Kidco Products, 223 Horseblock Rd., Farm-
ingwilke, N 11738

TAKE PICTURES for profil, Camera Ventures, Box 771,
Larmar, CO 81052

MAKE MILLFOMS MANUFACTURING BATTERIES!! Free
Dwtails. Everlast, Box 385, Bogola, MJ 00603

§400 FROM OME SACK CEMENT! Huge demand. Big
profits. Picture Prool 51.00 (Refundabie), Beinco, Box 1082-
M, Hesperia. CA 92345

HUGE PROFITS Unigue Imporis Sell Direct—Wholesals,
Free Gifts. Bonuses Momentum, 117 W, Harrison Bldg.,
Sawte BA0-M414, Chicago, IL 60605

MNEW! GROW EXPEMSIVE PLANTS. SELL FOR 2000%
PROFT. Free information. Growbiz, Box 306-Mé, Saminary,
M3 309478

GET Paud for reading books! Write: PASE - FR4, 1581
Lincolnway, Narh Avrora, IL 60542

START YOUR OWN HIGH RETURM - [ow ifvestment,
owner-operaied business. in as Bble as B0 days. Send far
tree delails. Empine Agua Systems, P.O. Box 1526, Merrick
Reoad, Sealord, NY 11783

SI5.000HOUR. §50,000YEAR. MO INVESTMENT, SELL-
1KG, EXPERIEMCE OR GIMMICKS. HIGH DEMAND EVERY-
WHERE. COMPLETE INSTRUCTIONS TO START YOUR
BUSINESS IMMEMMATELY. SEND S8.00 TO: SUNSHIME,
SITE 158, 3461 STATE 57, SANTA BARBARA, CA 93108

HOME BASED DUSINESSES 8 Manuats 10 choose from.
Free brochure. Mt Wes! Emlgrprises, PO, Box 48364,
Statalng, NV B3449

(Continued on naxl pags)




BUSINESS OPPORTUNITIES
(Continued trom
WARMING. This opportunity will seriousty improve your
wealth, 4007 - 1000% profits. Detalls, TMC [PM1), 2133
Panaview, Saanichion, BG, VOS5 1M0, Canads.

GET Pakd for mailing hkerers! Wnte. PAASE - NCE, 161
Lincolnway, Marth Aurora, IL BD542

PROFITABLE, home based mailorder buseness, proven
methods, Write: TRECY, Dept PM5, 6185 South 118th
Sireat, Hades Corners, W1 53130

NEW! £2000= Weasakly! Amazing Chinese Weakh Socre!
Free Report. Chan, GPD Box 882, Hong Kong, PRADDE

JUST RELEASED! How To Star! Your Own Business
Manual $24 95. Send For Free Brochure On Cther vakuable
Business Manuals. LS. Enireprenaurs Waorkshop, 3526 FM
528, Suite 206 Dept. P, Frendswood, TX 77546

§715.00 daily pinsiripsng cars. Start QGUICKLY, INEXPEN-
BIVELY. Terry, Box 1763 Owosso. M| 48867

§200,000 IN 24 HOURS! Simple technigue revealed. Fres
Datails. Write: CCP, Dept. 1536, 1240 Grenow Wynnewaod.
P& 1 5096

¥OU can aperats Your Own Profitable MAILDRDER Busi-
nisss From Home. FREE DETAILS. Bryzek Publishing, 4717
Jeanne St. Dopt 102, Virginia Beach, VA Z3462

EARN $25,000-5100,000+ ANNUALLY! Five Dynamic
Busiressas. Carpat Cleaning, Upholstary Gleankng, Carpat
Dyeing. Mobile Power Washing. Window Claaning. Send
5885 Each, For "How To" Basiness Guidas. Equipment
Catalog 5300 (Aefundablel to: Ameri-Tach Claaning
Sysiams, POB 551388, Depl. 103, Daltas, TX TEIES-1388.

SIGNS FOR EVERYONE. A BUSINESS FOR YOU! Stores.
schools, resiaurants, offices. vans, eic., al noad gquadity
signs. Easy-lo-cperale syatern machine-culs durable adhe-
sive vinyl signs. Mo an aptifude needed Stant part-lime at
home, expand as you ssil. Mol & Fenchise Irvesiment
requared. Send for snlormation kit Gerber, Dept. 34, 151
Batson Drive, Manchaster, CT 05040

STARTING A BUSINESS MADE EASY on almost nothing.
wnite lor FREE details. Edco Enlerprises, 18747 Sharman
Way Suite M21, Reseda, Ca 91335

THOUSANDS Manihly! Usmg your Answaring Machine!
GC Industry. 101 Morth Fairfiedd Derve, Dovar, DE 19900,

PIANG Tuning Academy, 281 Garmania, Alexander, ARK
72002 Easy Home Instruchions, Tools included, Visa'
Mastarcard

BECOME A REAL ESTATE APPRAISER. Horme Siudy.
Free Literature, 1-B00-223-4542 Depl. AG127T.

UNLIBITED INCOME OPPORTUMITY! Star Your Shop At
Home DISCOUNT CARPET BUSINESS. Send 51285 For
“How To™ Business Guide To: AC Systems, POB 551388
Dept. 10, Dallas, TX 753551388,

MONEY Projects, Thousands Monthly, $16.00 Postpaid
TAB Publications, P.O. Box 1286, Tahoka, TH 79373

GET Rich Buying, Selling. Paning Used Cars. Drive New
Automobile, or Own Shop-Cas Lol Free For Lile! Exciling
Dedsila Free! Opponunity Center, 3511 M. 181h, Tacoma, WA
BR406

DONT GET "RIPPED-OFF” By Monaymaking Schames
Wrike: “Lowdown”, 3ITIBPM) Skywew, Santa Rosa,
Califgrnia 95403

PROFITABLE Home Busangss. Build A Saolid Financial
Future. Unlimited Eaming Potential. Free Detmils. John
Connalty. 338 Partridge Orive, Palating, IL G087

MAKE MONEY WITH MNEW/OLD MUSIC! Fasisian System
Call 1-800-222-5670. Mugicvaull. JBRTI06. Belle Mead, N
8502

£20.00 PROFIT ON EVERY $30.00 SALE, FREE DETAILS,
Write: Aain Fosest Exatic Tropical Seeds, 630 Putnam Pike,
Diayrsille, Corn. DE24E1

FREE Information Make 310000 Actusl experance in
growing busingss. MOR, P.O. Bax 2326, Clevedand, Ohio
44120,

BiG Pay Checks Malied Weekly Guaranteed Cash Flow.
Free Details. Frah, AL 1-A Box 4188, Winterport, Maine
04436

WEALTH, INDEPEMDEMCE, FREEDOM| Start a wholesale
business Free details. Infinity Wholesale, 643 Trebisky Fd..
Cleveland, OH 44143

HIGH-FROFIT, HOME-BASED BUSINESS] Tested. Prov-
an. Up to $1000.00 weekly and more. Free inormation. G.
McGonigal, Box 714, Tallevast. FL 34370

S3EETOPI Read First?! Extremely powerful, informative
book shows step-by-siap how bo maxmize profils. minimize
less, insure success in business. Free Detsils!! Refance
Pulplishing, 7733 E, Broadway, Sueita 142, Tucson, AT 85710

SUCCESS IN MALORDER
$9.85 wifl buy you secrels bo wealth, GET RICH! Heifieid, Box
237, Fairport, NY, 14450

START your own prafable buseness ab home. Free
dataids. Morthwes! Publications. Box 20412, Salem. Oregon
AT 2

HOUSESIT, £150+ Daily Possible Watching Unoccupéeed
Hames. EDG, Box 703, Hackettstown, KJ 07840

BIG Money Repainng Aulo Windsheids, Supplies and
Free Information. Grubbs Glass Paich, PO. Box 243,
Montecilla, AR 71655

BUSIMESS IDEAS THAT MAKE MONEY! List of repors.
Wiriba: Mew Horizons. P.O. Box 1204, Amanillo, TX 78105

PROFITABLE HOME BUSINESS SECRETS! FREE INFOR-
MATION. SLR ASSOCIATES. P.O. Box 1006-PME, Sterling,
VA 2O

EARH big bucks. copyng and selling reporis. Michasl
Holmes, 230 West 43nd Streel. Suite 160, Mow Yo, NY
10038

WATCH TV for pay® RGF, Box 10154, San Jose, CA B51ET

MILLIONS spend daily for pure water. Unsqua, highly
profitable distributorships. Free pachket. Top quality filers.
Box 304, Ouxlord. ME 48051

“GET-RICH-QUICK" plans exposed! Free "SECRETS™
regort ‘WealthgueSt, Grand Portaga, MM 55805

ANMOUMNGING, four booiks that can litesally turn your lde
arnpund. Fres information. Matagor Books, 43637 Bravo
Lane, Lancasier, CA 3535,

BUCCESS! Money! Power! You can have i all. Free
litgrature. St. Thomas, B4-P Spring. Mew Britadn, CT 06081

MEED Money? Success? Siar your own profitable busi-
ness. Free details! CF Associates. Box 10212, Charlotie. NC
28212

51000 WEEKLY FROM 575 WOOD. 5800 weakly Duliding
flytraps. Plans, outlets, $10. Harvwood, POB 895, Clearfisld,
PA 15830

EASY Business, Earn, $1,000's Weekly. Fres Detasts. Write
o send siamped set-addressed envelope. Todeo, 4219 West
Ollive Ave, Burbank, CA 81506

$1000 POSSIBLE. FREE. STAMPED ENVELOPE:
TAYLOR'S FIMANCIAL PUBLICATIONS, P.O. BOX 4126, FT.
SMITH, AR 72914,

MONEYMAKING Opporiunities, Free  Dedails
Publishing. AR3 Box T-62, M. Branch, M 55056

BLU

MONEY Far Nothing! 12% credit cands, 21% savinga!
Banks'addresses. Hod list! $5. Saves, Box 6133-PME,
Huntington Beach. CA 82615

$200,000 IN 24 HOURS!
DEBTS SMASHED WITHOUT BANKRUPTCY! FREE EURO-
PEAN CARS! COMPLETE SECRETS REVEALED FOR £3.00.
GUARANTEED! PBC, BOX 50093, FT. WAYNE, IN 45805

MAKE MOMNEY WITH MONEY. Special Repor rvanls
moneys amaging wealth budding power! $3.95 Mailshop
USA, P.0. Box 100, Tatanvy, P& 18085

REVOLUTIONARY New 3-0 camaral Datails, sample 3-0
pholograph 5200 Conngr Chaney, RS Box 2310,
Rogearsville, TH JTR5T

BE FIRST in your neighborhood 10 make 10 for vegeta-
bie, soup cans | do. No Gimmick. For informalion: send
SASE and §5.00 io: Cans, A# 1 Bax 34-A, Depauw, Ind. 47115

MECHANICALLY inclined individuals. Eam 25000 to
40,000 dollars in 20 weeks. Pickup truck and hand hoois
neaded. informalion: Send $4.95 to: J. Kardos, Box 221,
Wyoming, PA 18644

GOT SIX BUCKST We'll send your nams to HUNDREDS of
companias ofiening full and part-tume Money Making Oppar-
tunithas. Pius - You'll recaive our Businass Starer Assistance
Pragram. reports, cassetta and newsletter, all to help you get
started! Send $6.00 to- Innovalive Business Systems. 1614
Bayou Shore Drive, Galvesion, Texas 77551

QUICK CASH FROM CAMADA 1-604-T9-LASER. Dept
103, MPO Box 2068, Vancouver, BG, Canada VEB 333

PROFITABLE HOME BUSINESSES Free informabon. S&L
Fubfshing, 11807 Paddock Way, Housbon, TX 77063

AUSTRALIAS HOT - buy direct from down under. No
middbaman, greal stuff, fantastc bargains. Free details:
DATEK PAD. Box 3787, Pinedats, CA 3650

HUGE PROFITS! LEARN VCR CLEANING AND REPAIR.
Award-Winning Video And Training Manual Reveals SE-
CRETS! Prior Experience Unnecessary. Free Info: Viejo
Pubcations, 3540 Wilshire Bivd., Sie. 310, Dept. PM2, Los
Angeles, CA 30010

SUCCESS in your OWM busshess unlikely withoul a
business plan. Business Plans Fres delalls: Norsworthy
Imternational. 274 Cree Ad. Sharwoed Park, Alberts. Canada.
THA-4G2

HELP WANTELD" 37000'S POSSIBLE! LM.E., BOX 471484,
TULSA, OK. 74147,

5300 PER DAY, Breakthrough process Resiores Burned
and Damaged Counlertops WITHOUT REPLACEMEMNT. Mil-
lions of apariments and homes pay profits immediataly!
REMEW-2, Box 5900-PC, Vancouwer, WA SREE8

OUT OF WORKT MEED MONEY? $1.00 bookie! shows
you how 1o start your own busnass throwgh classified advar-
tising, Popular Mechanies Classified, Degt. 5G, 250 W, 55th
Street, Mew York, NY 10018

HOME Siudy Courses in, Sharpaning, Knilemaking, Mak-
Ing money with computers. 34 different books and courses
Send $200 for complete details, A & 5 Publishing, &4
Phyllis. Conroe, Texas 77303

SECRETS for Financial Succass. Home Business. Free
Irdormation. Fowler Publishing, 5320-53 Ave. E. Lot 217,
Bradenton, FL 34203

MONEYMAKING OPPORTUNTIES
e ——————————
GET RICHIl Secrel law smashes debis—brings Cash,
Credit! FREE report!! WeafthKit's, Box 4036, Pompano, FL
063

BUMPERSTICMER Frintar. Chaap, Simple, Portable. Free
Dedails. Bumper, POB 22781 {GG), Tampa, FL 33622

§100,000 in 12 Months GUARANTEED Or COMPANY
pays you §5,000 CASHI SASE Depriest, P.O. Bon 3N,
Gonway. AR, 72032

DISCOVER FLEA MARKETING. MAKE S800-51600 WEEK-
LY PART TIME| EXPERIENCED DEALERS SHOW HOW.,
ENJOY YEAR ROUND INCOME: JOB FREEDOMW. WRITE:
SOUTHWIND, BOX B24, GENEVA, FL 32712

HIGH Profits T-Shifts, Caps. Inexpensive lranshfer ma-
chines, supplies. Press, Box 22808(GG), Tampa, FL 33623

LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FREE
INFORMATION. PERRINE, BOX 1721, AUBURN, N.Y. 13021

ADVERTISE Free In 507 Magarines. §5.00. Directory, Box
11N, Attanta, Geargia 30301

FANTASTIC MONEY MAKING, how 10 books, repons, and
tapes. Free Calalog. bvernational Wealth Books, P.O. Box
BOBP, Shded, La. To459

MAKE MOMEY IN SPARE TIME. Eam ganerous commis-
5ionG a5 3 subscription representalive for leading magazines
Far frew details, send this ad with your nama and address o
POPULAR MECHAMNICS, Dept. AB.S, 250 W. 55th St , Now
Yook, NY 10019

MILLEDNAIRE Mailorder Expart Reweals Monay-Making
Secrets, Free, Exciling. Hour Cassetie: Mel Powers, No
Hollywood, California 91606

HAVE you a great kfea. a tlantastic plan or & very intaresting
project ? Why not put tham o work for you! Clasaified Adver-
tsing can be of iremendous value in promating all thesa things
and more. Lsarn HOW TO MAKE MONEY THROUGH CLAS-
SIFIED ADVERTISING by sending awmy for POPULAR
MECHANICS PROFIT BOOK. Price $1.00, Send 10, Popular
Mechanics Classifed, Depl. 56, 250W. 551h Sireet, New Yark,
NY 10013,

RABBITS-CHINCHILLAS-FLUIT BEARING
AMMALS

GUARANTEED INCOME. Raise Crinchillas. Send $10.00
[refundasie) to: Chinchilles, Dept. B, Rte. 1, Box G482,
Willcox, AZ 85643

MINOXKIDIL. Grows Hair 4 monihe. Box 1213-C, Makati
1299, Philippines

OF INTEREST TO ALL

FREE Promotional Alfbums, Concer Tichats, Slurecs, st
Information: Bary Publications, 477 82nd Stresl. Brookiyn,
NY 11209

(Cominued on next page)
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OF INTEREST TO ALL
[Continued from preceding page)
FREE PRANVACY CATALOG, Cash income opportunities.

Hiding assets. Secrel loans. Mew dentity, Eden, Box 8410-
PC, Fountain Valley, CA 52728

LOCATOR Service will help you find missing persons.
Indormation; 4800 E. Herndon Mo. 286, Clovis. Ca 93812

PAY YOURSELF Interest on your Manpgage - Build Home
Equity Faster Aufomatcally. Free Details. CMWC, 2269 5.
Univarsity, #1268, Daves, FL 33324

UNITED States Problems Sofved. §1.50. Bill Ring, 6934 Via
Quite, Pleasanton, California 94568

FIREWORKS TOMIGHT! Grom gusde 1o sale anjoyment of
professicnal fweworks displays. $2.00, SASE. Qusiity
Concapts, P.O. Box 17006, Rochester, M.Y. 14617,

WARMING SAFETY RECALL “TEMPORARY POWER
TAP, MODEL NO. WP-00IB, MADE N TAIWAN.” (6 SET
EXTEMNSHON OUTLET, ITEM NO. ECTD0M 1) HAZARD: ELEC-
TROCUTIONSHOCK. M you purchased abowve oubled from
Trak Auto, Roses, or Colonlal Poftery wn 1967988 please
returmn it to store where purchased for full refund or call toll
froe S00-045-7212 Ext. 207,

YOUR MORTGAGE PAID OFF EARLY. THREE PLANS
COMPARED. $5.00. CRUSADE, Box 12745, Dallas, Texas
THI2E

SURPLUS FROM 31 Uncls Sam has 1
Billion 3% in surplus goods 1o sell or give away. Purchasa
directly from gov't thru US. mail. Boats, cars, planes,
elacironics, ouldoor supplies, ete. For Buyer's Guide call 1-
B00-333-4100 mxt. 541,

HARCOTICS RAID SEFURES . . Aulos. . Vans. . . Boats
... Mirplanes . . Milions Surplus Bargains . . many 1%
orginal cost! “Netonwide Directory”—83.00. Disposal, Box
19107-AS, Washington, DE 20036,

MOMEY Problems? Free Book describes Loans, Cash.
Governmant Granis. other penefits, avallabla to indhwduals.
Write: Associates-AX, C5. 5008, Baldwin, New York 11510
5008

BORROW $50000 “Fast”. Any Purpose. Guaranieed.
Capital, Box 581359PM, Charicite, NG 20856

ViSAMastercard. No credit required. GUARANTEED ac-
ceplance. Market Finance, Box 1456M, Rosamond, CA
SGED

BORROW 5500-§200.000.00 on sgnature, 1,00 {redund-
able). Lavi Galbraith, P.O. Box 802, New York, NY 10018

LOANS FROM 51000 TO $700.000. Dotals. Premiar
Mailgrs - Dopt, H15, Box JS800-300, Albuquergue. MM
amas

§5,000 Credsll Mo Credit Check] Not Information. Actual
Credil (813 791-8550

BORRDW 5500 - 5100000 No ona retused! AL 1, 750
dohnson Hodlow, Jefterson, N.C. 20640

NEED' MONEY? Whan Banks stop. We start no credil

chack, collaferal or co-sigrdrt nesded. For Application
wrila: BOCT, 1107 Crawiord Road, Statesyille, M.C 2BETT

DIVORCE

HEWSLETTER, literature, attorneys. bnfo. §2.00. Men's
Rights Association, Route B, Foresd Lake, M 55025

CREDT PRAOBLEMS? VisaMastercard. (Almost) Nobody
retused. Detadls. (1) 805-687-6000 Exi. C-20024

ATTRACT WOMEMN! Pheromone Spray! Details:
Atiractant-10, #2350, TB1 West Oakland Park Bid. Fort
Laudardale, Fiorida 33311

NEED MNVESTORST Venture Capital Lenders List. 530
names! $96.50. B00-627-1730.

WANT CREDITT SUGGESTIONS FROM BANK OFFICER]
Establish yoursslf! Get low rales! Send $3, Bamett, 2139
Univarsity Drive, Suite 282, Coral Springs, Florida 33071

MEED CREDITT We'll give you a 55000 credit card
regardiess of credit higtory, bankrupicy or credit problams|
5% guaraniead accepdance. No bank deposit required, No
cradil check. Fres dotails. 304-T78-5671 Ext. FC21E

LOANS svailable for small buskness. Call
Intormation Canber (800) T27-0752 for defails.

Loarn

SAVE uvp to $70000 or more on your margage Fres
report CanadafSA niemational Entreprenssrs, 31 Bartha
Avenue, Scarborough, Ontario, MIL-3LA.

ERASE BAD CREDIT, 10 PAGE BDOKLET SHOWS HOW!|
OHLY $200;: GOLDEY, 6006 GREENBELT, SLNTE 128PM,
GREENBELT, MD. 20770

LOANS ... CREDIT and CARDS--Get Results. Ouickly
and Epsaly. Any amount, any reason, All gligible. Guaran-
tesd—¥We Deliver] MoneyExpress, 4521 Campus # Z285HM,
Irving, TA S2T15 24 hrg: (714) 840-1044

UNSECURED Personal Loans Up 5500008 usinass L oans
U $900,000,000. (301) 369-B378

LOW Interest Visa Card. Free Application. 5PW, Box
B8, Bowling Green, KY 42102

DONT GET REPPED OFF, CREDIT SECRETS REVEALED,
FREE REPOAT. Overman Publishing Depll, Box 10312,
Minnaapots, MM 55456

HEARING AIDS

HUGE SAVINGS Ellminate Dealer Markupa. Free Trisl
Eattaries Wholesale. Terms Arranged. Call Tall Free 1-800-
231292, O Wirine: Lioyds-PMC, Rockford, IL 81110

DRUG AAID SEIZURES! Buy dirt cheap. Cars, houses,
boats, compulors, furniture, Write: Seizures, Box 4308-A,
‘West Covina, CA B1791.

LOANS BY MALL

HOLLYWOOD RecaivingForsarding $1.00 Remais
Hollystar, PR-2521, Hollywood. CA SO0TE-2521.

BECURITY, Confidentially Dintails: Consumer
Warehouse, 8333 Paciic #508, Stockton, CA 95207

BORROW BY MAIL Get S500-575000 Cuwickly, Mearty
Everyona Qualifies! Sand lor Free Application, MJP Industry,
Box 531, Broax, NY 10461-0831.

EASY Morwy, Loans, Grants, Credit Cards. Gowernmeanl
Money. 1-800-626-8302. Califormia 1-B05-554-4180.

FREE Remailers List, Agents Nesded. PS, Box 29656, San
Antonen, Texas TA229

CONFIDENTIAL- Mail Recaving'Forvarding Mail Drop -
5200, General Delivery, Thunder Bay “N", Oni.. Canada,
TR 1

FREE HEARING AID CATALDG- Save 2 by mall! Write:

“MgneySavers”, 3530PM-5 Langdon, Sepulveda. Calitormia
91043

TOBALCO

CAN'T FIND YOUR FAVORITE fobacco or cigar? Foyal
Cigar Company has it! Wa ship worldwide 1-800-289- TRD2.

BORROW ANY AMOUNT! Gat VisaMasterCard! Instant
raply. Sunrise, Box 42X Bethpage, NY 11714-0042 / (S16)
340-1649.

FREE FIRST MONTH'S REMAILING - Details; Reedholma,
PO Box 20023 Bow Valley Postal Cullet, Calgary, AB
Canpdia THP 4H3

FREE MOMEY! 530,000,000 . Grants, Mever
Repay. Details $1.00. (Refundabia). Jakla, Box J0B6-PMED,
Seminche, Florida 34542

BORROW 5500 - $100,000 28% eligicte. Free application
Global, 2441 Herlghire Rd., Greensbora, NG 27406

BORROW 850,000 'overnight.” Amy purpose. Keep ndefi-
nitelyl Frea Repont! Success, Box 19738-A5, indianapolis, IN
45215

BORROW 5500 - 340,000 on Signature! 97 Eligitde!
Any Purposa! Free Applecation: Unied, Box T62TM, Long
Beach. CA 90807

VISA! MASTERCARD! Regardless of Credit Experience!
" Appky Toll-Fres, 24 Hours: 1-800-888-

"Majority Approved
8851, Extension 18

HEED EXTRA CASHT Well cash your post-dated check
until your next payday, 1-800-445-0680.

MEED INSTANT CREDIT, You quality, Bank Card, Limibad
Oiter, 1-800-265-3653

VISAMASTERCARD. NO SAVINGS REGLIRED. Limits 1o
$5.000.00. Business loars o $500,000.00. Fast service, 1-
BO04-842-T107T 24 hours,

BORROW 550,000 ANy purposa’ Keep indeli-
nitety! Freo details! Write: Marlin, Box 1593-M. Salety
Harbor, FL 34885

MNEED Cash? Gowernment Granis. No Imoestigations.
Loans Available bo Everyone. CreditBanc, Box 25, Rschrmnd
Hil, WY, 11418

POSTDATED CHECK LOANS GET $50.00 FAST E-Z AP-
PROVAL 1-500-282-1050

BORROW 500-540,000! "COvernight.” On Signature Keep
mcafiniiedy! Action, Box 5458-4, Diamond Bar, CA S7TES

REMAILMNG | FORWARDING Sonvice Froa Information
U H, Box 18734, Balllmone. MD 21208

FINE READING GLASSES. Low prices. Frea catalog and
instructions. Ganersd Optics. 14 Aogues Ridges. Weston, GT
[0k

GOLD, Sever. Patinum, Mercury. Tantalum, Samples Eval-
ualed Free. Ore Assaying Sanvice. Call Wholesala Tasminal
Toll Fres: 1-800-332-1010

GOLD, siver, lorklifl comacts, silver solder, gold Tiied,
roled godd plate, gokd and silver coins. A.L. Refiners, 652
Myrila 51, Elizatath, N.J, 07202, 2012535044,

BUYING Tungsen Carbide, Precious Metals B00-321-8514
O 216-531-5333 Caollect,

PERFECT KNOWLEDGE

“EXPERIMENTERS" LABORATORY CHEMICALS -
GLASSWARE, Catalogue $1.50 Esabliished 1953
HAGEMOW  LABORA 1302 Washington,
MANITOWOC, WISCONSIN 54220

LEARM How to install extension telephones for fun or
profit. Written for the “Do it Yoursether” or the indeviduad that
wants 1o otier this servioe. Text and drawings show you how
16 di & qualdy job Send $7.00 16:NCS, Department A-2. Call
Box 11856, Fermnandez Juncos Staton, San Jusn, Puero
Fico 0910,

INFORMATION On  anylhing. Ferguson  Flesearch
Specialists, 60-15 Woodsite, Wooadside, Mew York 11377

HERBS - Yohimbine, Pau D'Arco and Dibess. Calalog
$1.00 (refundable). Juda Herbs. Box S83PWM, Hunlingion
Station. New York 11746

ETEANAL'S Original Maasures coniain Total Knowladge.
Enhance Einglemnic dimensions. Gather unlimited, recyched.
FREE egnergy Irom CREATOR'S Time Bank for home,
iactory, pleasure. Eliminates deadly expanmenial research,
pollution, friction, Taxes! Parmanant powsr plants have NO
migving pars! Transpodation YEHICLES wse Monadic Grav-
ity. 1000 year built-in durabdlity. Small, crash-proof, Tamiby-
midel, Mini-5tar Limited To underiover waler withan buther
rone. Maxkmum speed S0.000 MP.H. RAslegates death-
dealing whesls To Stone Age. SURVIVE due Seal Six and
EMNJOY The riches of Haaven on Time Siation Earthl Mo mail,
Test for qualifications in person. ATA Base, 1500 Morth
Texas, Weslaco, Texas.

DEAL DIRECTLY: Quick Signature Loans, Credi Cands
issued Mationwida! Dominion, Box 35622-FM. Richmond,
WA 23238
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DEBTS? BILLS? BAD CREDITT Mo problem| Wa'll hedp
now. Applications accepted o 550,000, Not a loan company
Free application call {205) 878-1400 or write: TCAC, dept
PRA, 400 Century Park South #117, Birmingham, Alabama
BE22E

EMZYME growing solubon, poweriul concantrale crpanks
formula of enrymes, profeins, vilamins, producing big-
catalylic breakdown ol hesbicides, pesticides, previding
powar nutrients for plantlite. Direct from mig. $23.60 Gal. N-
Zim Rggmarch Co. Ing., 21542 Ancon Ln., Redding, Calif,
26003

PSORIASIS Sutterars Discouraged ? Wrile fot Fres imgar-
fan informaticon that ts haiping thousands. Plxacol, P.0. Box
116787-PM, Camroliton, TX 75011

MCHING, BURNING, ATHLETE'S FOOT! Torumed for
yaars, now cured! Fres, siory from: Bursaries Ltd, PO
Drawar "W, Bathurst, Mew Brunswick, Canada, E2A 327

OSHKOSH B'GOSH Clothing Children & Adult Sizes
Catsdog: $2.00 PAH. Depot, Depl. PM-2RA, Sullivan, IL 81951
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DEADUME FOR ADS: Copy and payment must be in by the 5th day of the 2nd preceding month for the isswe in
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which the ad i o appear. See Head of Classifiad

HOW TO COUNT WORDS: Name and address must be inchuded in

Hal of number used counts as 1 word: JJ. Smith, 224 Weast 5Tth Street, Mew York, New York 10019: § WORDS.

Zip codes are not counted. Phone #: 2 WORDS, Symbols used as keys are charged for.

aach: New Brungwick, New Jersay: 2 WORDS. Abbreviabons such as C.0D, FOB, APM, USA, PO, 5x7,

Immwm1m{Pﬂhmmmam1W5hhnwuwm

will be used as our authority for spelling, compound words, hyphenations, abbreviations, atc. Please make checks pay-
MECHAMNICS,

224 West 57th Street, New York, N.Y. 10019
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Only $79.50 for 10 word minimum

§7.95 each additional word

BOLD FACE CAPS add
$1 per word
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FIRM (NAME IN AD)
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{PLEASE FPRINT OR TYPE COPY » FOR ADINTIONAL WORDS ATTACH SEPARATE SHEET)
GREENHOUSES KAHLUA delicious makes one gallon SASE $2.00. Jems, WINEMAKING, BEERMAKING, ETC.

GREEMHOUSES - Redwood Fiberglass Kiks. HobbyCom-
merical Sizes Brochure 52 Gothic Arch Greenhouses, PO,
Box 1564-FPME, Mobile, AL 36633, (205M32-7529)

GARDENING & LAWN CARE

ELIMINATE FAIRY FAMNGI Free information. Capsisn
Publishing, #62, 1323-44 Ave. N.E., Calgary, Canada TIE 6LS

EYE CATCHING-COLORFUL Rain Gauge-Pead From 50°
Away, 3858, Nina Enerprises, 202388 Nina, Omaha, NE
aa124

"MEW AUGY" Sprinkler trimmer and Garden auges,
makes lawn work sasy. Just sand §16.85 1o0: Forewer Ling
Pridl, Box 380163, San Antonio, Texas TE280. (Visa or MC
mocapbad)

1512 Wall 51.. Box 1124, Auburmn, NY 13021

INDULGE YOURSELF! Rich & chewy Chocolate Chig
Cookies every tme! Recipe $2.00. Mre. Stewart, Box 2757p.
Vancouwer, WA 58658

INTERMATIOMAL party recipes. Twenty. $4.00. Janaet, PO
Box 341, Grosse He. M| 48138

FREE CATALOG Winemaking. Beermaking supplies.
Continental, Box 122748, Daylona Beach, Florida 32015

BEGINNERE WIWME RECIPE. Easy. Tasty, any season.
$2/00, Recipe, Box 88, Mandan, ND 585540088

BEERMAKERS OMLY! FREE Catalog™ewsistter
Willam's, Box 2195-M3, 3an Leandro, CA 94577

BBGS Dwliclous! Mouth Watering Recipes $3.00 SASE.
Baldwin, B17 West Hartford Place, Broken Arrow, Oklahoma
Ta0n2

TWENTY RECIPES V1A ITALY! $3.55, SASE Galle, Bax
360743, Strongsville, Ohio 44136,

WINEMAKERS - BEERMAMERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX., BOX 114TBR.
MINMEAPOLLS, MINNESOTA 55411

BEER, WINE make your own. Free catalog, quality sup-
plies, excellent ot sarvice. Beer & Wine Hobby, 228 Cranes
Court, Wobumn. Mass. 01801, 1-800-523-543

CAPOME'S ITALIAN RECIFE'S, Tomato Sauce, Lasagna
Manicotti. $3.00 SASE. Box 20231, 5an Diego, CA 92128

RECQPES, COOKING, ETC.

EWEET & SASSY recipe .. BED savce for chicken/ribs/
pame . . $3.00 SASE. P.O. Box 2234, Des Moinas, 8. 50310

BETTER THAN SEX Cake. Yummy, SASE 5200 FMB.
POB 2174, Eashey, SC 29640

LOWER Cholesterol Booklall 3 recipes. $8.00. 5183
Medway, Pass Chrstzan, MS 32571

PEA SALAD recipe. Delicious! S2.00. Frye, Box 1206,
Stephens City, VA 22655

SOURDOUGH SECRETS. START AUTHENTIC SOUR-
DOUGH FROM SCHATCH. PLUS THREE RECEIPES. $1.00.
ALICE GOSSE, P.O. BOX 2052, BLAINE WA, 98130,

CELESTE'S 4th generalion Mallan Recipes. Essy and
delicious, $4.00. Celeste. Box 528, Amherst, MY, 14226

FOUR gasy fo make gquick Breads from Mom's Kitchen,
Serd 31 (smse) Cumru Associxles, DM, Box 6751,
Wyomissing, PA 10610,

MONTAMA oatmeal raison, carob brownies, peanul buthar
canol bars: mail order fruitsweetaned, natural 4 bars $5.00, 8
are $10.00, 16 bars $20.00 + $3.00 UPS. F.O. Box 170, Clyde
Park, MT 58018

GOURMET Ground Turkey, 15 Recipes 53.00. Deddoch
Enterprigns, P.0O. Bax 417PM1, Brookbyn, MY, 11238

HOT SPICY BBQ SAUCE plus recipes for complete BBO
meal $4 SASE. GST-3C, Box 504, Manon, Chig 433020508

POP CORM, Exciting Fecipes 5300 Hall, Box 3074,
Burbank, Cald. 91504

YERY OLD CHILI RECIPE Mo Hean-Burn Guaraniesd
$4.00 to: Kim Valenlina, 530 A-Z Hasbour Dr.. Andalusia, PA
18020

CHARCOAL griled marinated pork. South Seas rocipe.
5300 Seettin Prints, Box 2013, Wausauw, Wi 544002013

UKRAMIAN Recipes. Popular & deliciouws, $4.00. Kalyna,
Bax 240, Station J. Talon, Montreal, Quebes H15 222

CAPONE'S TALIAN COOKIES, Lemon, Honay, 2,00
SASE. Box 28231, San Diego, CA 52129

DELICIOUS Tropical Desserts, From pifia colada to papa-
ya flan. Send $4.98 to; Cocina Ok Lo Lai, P.O. Box 380584,
B Anborsio, TX TE280

WINEMAKERS - BEERMAKERS - Froe (Mustratod Cataiog
- Fagt Sernce - Large Selection - VisaMastercied - [B18) 254-
0242 - Kraus, Box TEE0-L. Independence. Missours B4053,

WINE'BEER MANING CatalogBE) Enterprises, 1845
Sowth 18th, Springlield, lllinols 82703

FREE BEERMAKING BOOK - Catalog. Firesd Equipment,
Ingredients, Fasi Service! 9198204377, 8P|, Box T84-P,
Chagpel Hill, MC 27514

WINEMAKERS, BEERMAKERS! Discount Catalog. 560
quality items Croasfite, Box 5300, Somersvile, CT 08072

FREE CATALOG! GREAT PRICES! FAST SERVICE!
Sehaslian Brewess Supply. 1-800-TB-SUDS.

BURGLAR ALARMS & HOME
PROTECTION

INEXPENSIVE Burglar Alarmes and Personal Satety De-
wices, Send for free info. Kar-Lyn Enlerprises, 4317 E.
Michigan Streed, Orlando, Flonda 32812

SCARECROW PROTECTS Your Home. Low-Ciost Security
Producis. FREE viorrmation. Owerdew Lid., 567 Windsor
Aoad, Wood-Akdge, New Jensey 07075

PREVENT HOME BURGLARY! Four Burglar Alarm Decals
§1.00. Medved's, 5233 Six Mile, Racine, Wi 53402
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NOTICE TO PM READERS

e

POFIANICS |

AT
AL -

We need your help.

The Henry Ford Museum & Greenfield Village
and PopuLar MecHanics need your help. To com-
memorate the 90th anniversary of the magazine,
Henry Ford Museum and PoPuLAr MECHANICS are
planning to collaborate on an exhibit on the history
of the popular culture of American ingenuity and

mechanical knowledge, as reflected in PoruLar

how throughout the 20th century, the history of | %, Sy
our magazine exemplifies the deep and lasting Amer- |
ican tradition of ingenuity and problem-solving.
We need the help of all you readers to identify
and locate examples of the inventions, the projects,
the models, the cover art and the plans for the
countless features that have filled the pages of
PopuLAR MEcHANICS for the past 90 years. We are
interested in both those things that predicted a
future that never came to pass and those things
that were so successful in becoming a part of daily
life that we no longer even think about them.
Please help us locate this material so we can create
a timely and exciting historical exhibit. f 2
Please send any information you think would be £/ &

helpful to PorurLakr Mecuanics Exhibit, 224 West
= 57 Street, New York, NY 10019.

AVAILABLE FROM _READER_E;_EI; V_le_
s ESeeE S SRS e e e R e e T Rl Rl (S e S e

= ~. "SOUND ADVICE™
ol i, An Audio Guide To Your Car's Perormancel The
% POPULAR only cassette tape of its kind. It identifies 20 of the
“. " MECHANICS most common noises that a car can make and
“PLAHS AND aids you in fixing it yoursell or helps you explain
o the problem ta your mechanic. Order #V-1010.
IDEAS Only $7.95
CATALOG Popular Mechanics
Hundreds of ideas on work- HOME HOW-TO
shop projects, plans for shop A 512 page book with over 3,000 illustrations and
toals, storage houses, boats, photographs covering small fix-it jobs through
furniture, toys—just about major renovations. No homeowner should be
everything! Send $2.00 without one. Order #B-1935. Only $29.95
Mail your check or monsy order fo: Popular Mechanics, Box 1014, Radio City Station, New York, NY 10101.
FA0.7 o oy 8561t yout, ol e ?“&%’Eﬂ?ﬁ#ﬂﬁﬂiﬁmzﬁmﬂ Y, s ki g BingolBem: Avkberioedsecoe e g
- ereer 5L, Windsor, Ontario N9A TO2. Regietered s secorsd-maitler af the Post Offiee st Mexioo

villegpes by Canmdba Post, Windaoe, Onl. Send mefums o Canadinn mw%\ L. o M
m i}

im-Canaa
ILF., HI.'.IJ:I: Jhore 3, 1860, © 1968 by The: Hesrst Corporstion. Allrights reserved. | A A POSTMASTER: Serd selirvs chunges tn Pogrilar Mechanies, 1.0, Box F0G4, Des Mitees, LA SEIG),
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Mecuanics. Because of its important role in popular- / h;; C— |
izing innovation and spreading mechanical know- M E’CH ﬂ? =y |
Cs



SOM

Ever since the first one came off

s

£ RULESAREN T MADETO BE BROK.

| provides the ultimate in protection,

= the production ling, resisting wear, abrasion and most
= 2 Ry xperienced | chemical solvents longer thanany
protessionals ity .E 9 other tape blade.
il R
and serious do-it-yourselfers have Wil 2 g 1 also features adurable,
TS !
associated the Stanley POWERLOCK® ' ml'“’% l‘.'a-.l iy, 2 hree rivet,
ifyy, T H
tape rule with one thing, tru-zero end hook Ty, g
Quality. for precision measuring, Clear, three

That's because for over 25 years
the people who work with tools fora
living have taken it to the limit.

And it always comes back for more.

You see, noother tape rule is built
like a Stanley Tape.

Its Mylar® coated blade, for example,

color, easy-to-read blade graphics, And a
blade that stays rigid at least 7 ft.

And some models offer patented,
speed control cams which are specially
designed to prevent whiplash and retum

the tape at an even speed, reducing the

chance of damage even more.

f L‘hla 0

And Stanley tape rules are
laser tested for precision to make
sure they're the most accurate tapes
you can buy.

What's more, Stanley tapes are
available in a variety of styles and

lengths, from 3 ft.up to 10D ft.

i r'“'ruj Fi - UL MO matter
whichsize ity iy, ',_ - -
tape you buy, when you iy “alc”‘
buy a Stanley vou're buying the
#1 tape rule. The rule by

which all others are

measured.

| STANLEY
helps you do things right.

A

>

ﬂ BADEL OF THE FRBFEIEBNALE Tee fowign o Mie POWERLDCHY Tipe Wue case & & regatiened Sacenars of The Staniey Works



Take this simple IO test:

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

YouTe a gnius!

See how easy it is to raise your 1Q7 enough to be tully automatic, smart enough
The Pentax 1QZoom 60, with it's motorized 1o give you great pictures, and even smarter
zoom lens, gives vou multiple choices. From since it costs no more than -:'-_r.._i'm ary cameras
wide angle to telephoto and everything Raise the Pentax [QZoom 6
in between. Even macro for Close-up details and get the pictures you want.

And of course the IQZoom 60 is smart 10Zoor 1| ~




