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Causes Lung Cancer, Heart Disease,
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WHY AMERICA’S
HAVING A CHANGE

Buy a Ford 4x4 pickup
and you get standard
?et-wl-in-ﬂle- mud-and-

Buy a Chevy 4x4 pickup ock-your-hubs system.

and you get standard
shift-on-the-fly
Insta-Trac System.

Chevy® gives you shift-on-the-fly convenience as standard equipment. Ford charges you extra for it on both their
full-size and Ranger 4x4 pickups. Which means, with Chevy, you can take that extra money and tap into our
Preferred Equipment Groups that can save you up to $1.800* on advanced full-size Chevy 4x4s, $1,900* on Chevy
S-10® And end up with even more 4x4 truck for your money. Plus save a bundle in cleaning bills in the bargain.

*Based on Manulacturess Sugpested Retail Prices of option packages versus options purchased separately.
Coempariscays based on data available at time of publishing. @ 1988 Ceneral Motors Corporation, All Rughts Reserved Let's et it together.. buckle up

éﬁft OF AMERICA =7 TODAY’S CHEVY TRUCK"
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—PM lllustration by
Tom Freeman

Just Add Water 1989 A new era in package
boats, sterndrives, gear and water toys.

Big Dreams In Small Package Eaﬂng.'s new
wave: boat-mator-trailer units from the factory.
Year Of The Sterndrive Inboard rheads.
Great Gear Accessories you can't do without
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AUTOMOBILES
24 _Inside Detroit
Ford shifts inta 1991 with the new LTD Crown Vic.
Car Clinic
Got a car question? We've got the answer.
Motorsports
Good ol” boys and the Corvette Challenge.
Compact Commandos
Check out our comparison test on middleweight
pickups that haul a lot more than cargo.
62 1Bullt A Buick

PM goes on-line at Reattaville,
113 Saturday Mechanic

Knocking out engine knocks.
HOME/SHOP
32 0Oild House Restoration
Wood graining for that expensive-hardwood look.
Shop Tools
Little big saws.
Router Bits
A workshop guide to choosing and using router bits.
Home And Shop Journal
From laying out rafters with a framing square to
preserving valuable artwork, plus much, much more.
The Better Home
® Build a fireplace mantle ® Weave a cane seat
® Homeowners' Clinic ® Appliance Clinic
SCIENCE/TECHNOLOGY

13 Tech Update

The latest in military, space, medicine and energy.
Science

The bright spots in science education.

Aviation

Rotary engine gets airbormne.

icebreakers|

Delivering cargo—or saving the whales—icebreakers
are pulling their weight in the frozen Arctic.
LECTRONICS

26 Electronics
Here comes digital radio.
46 Home Video
Digital circuitry for improved picture quality.
&0 A Perfect10
The most innovative electronics products for 1989,

28
38
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Successful trailering with 4-wheel drive.
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Fiber frames for all-terrain bikes.
DEPARTMENTS :
4 Editor’s Notes 120 Worth Writing For
7 Letters 130 Hotlines
9 Time Machine 146 Next Month

POPULAR MECHANICS ® FEBRLIARY 1989



EDITOR'S NOTES

m STHE STORY to save the now-famous whales unfolded, a nagging ques-

tion kept gnawing at me: Why did we have to call in a Russian icebreaker

tocut the final ewath through the ice to free the whales? Why eouldn’t we
just use one of our own? 1 asked Science/Technology Editor Tim Cole to look into
it. He came back with the rather disturbing answer: We only had two. They were
small and old in design. And they were hundreds of miles from the rescue scene.
He alzo told me that he'd found that the Soviet Union has several leading-edge
icebreaker ships including & new one that is nuclear-powered and, coincidental-
ly, is the largest ship of its kind in the world. All of this, plus the fact that several
people [ asked didn't even know how an icebreaker worked (does it cut through
the ice or erush down through it or what?) seemed to indicate that an article was
called for. It begins on page 56 and is probably the most comprehensive story
ever published on these rather mysterious ships. But I still don’t know why the
U.5. doesn't own more. . . . Speaking of ice, vou'll see alot more than ice if you
go along with us on the Poru.
LAR MECHANICS Great Ameri-
can Frontier Adventure To
Alaska. Here is a once-in-a-life-
time chance to see America’s
last great frontier in a unique
way—with POPULAR MECHAN-
18 editors up close and person-
al. Write to me and we’ll send
you all the info. . . . Boating/
Outdoors Editor Joe Skorupa
was called on to perform days
and days of research, not to
mention hours and hours at pho-
Lo sessions, to put together this
maonth's special Boating 1989
section, which begins on page
&3, As vou can see from the pho-
to here, it was tough duty. But
gomehow, Skorupa pulled
through. . . . We have some-
thing new for you this month.
We call it the “Home & Shop
Journal” (page 69), and it's a pot-
pourri of projects, shop skills, tool tests, product news, kit reviews and lots of
other good stuff, 1t"ll run just about every month and every edition will be just a
little different as Home & Shop Editor Steve Willson and his staff assemble a
new conglomeration of goodies each month. . . . We take the concept of active
Jjournalism to the max this month. Aszsistant Auto Editor Mike Allen actually
worked at one of Buick's auto assembly plants to bring you a firsthand report on
how life on the assembly line has changed since Henry Ford conceived the con-
cept of an assembly line at the beginning of the 20th century. . . . The assembly
lines in Japan are working overtime these days at the electronics manufactur-
ers, producing newer and more amazing home audio and video equipment. Elec-
tronics Editor Steve Booth has picked the 10 best new products out of the latest
bumper erop of goodies and we present them to you on 60. . . . Americans
are buying more and more pickup trucks every year. Ezpecially compaet pick-
ups. Last month we brought you a special report on all the new trucks for 1989,
This month, we lined up nine compact haulers and tested them head to head to

' Skorupa handies tough assignment.
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If you don’t have
GE Halogen Headlamps,
you may be missing
something important.

Miwnadated

See farther,
drive safer with
GE Halogen
Headlamps.

You ean actually
see up to 25% farther
edorem the road with
CE Halogens.
And their erisper,
whiter light is fwice
as bright as ordinary headlamps,
so you also see mare clearly
Buy now and youll see up o a
$4.00 refund check from GE.

Al roocgairmiens e Al de,

@

We bring good things to life.

[ For your $2 refund on any

| GE Halogen PowerPlus Headlamp
(§4 refund on fwo), remove the UPC

] symbol(s) from the package(s) as

| proofof purchase and mail with this

I Jorm 06 pALOGEN REFUND

Po} Boc 5478
Tecate, CA 920945478

Print clearly or wse maling label.
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Name of refaileriitore where purchased:
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LETTERS

Flight Plan

5 A REFORMED
gyrocopter pilot, 1
would like to make

several eriticisms of your No-
vember gyrocopter article
{(“Good Gyrations,” page 72,
Nov. "88). First off, you show
the pilot of Kurt Shaw's
Wind Ryder flying without a
crash helmet. So what if he is
entirely enclosed, Inthe
event of a crash the blades al-
most always hit the ground
with tremendous force which
often leads to the violent
breakage of the main mast
right behind the pilot's head,
[ doubt if the enclosed design
would protect him.

The main reasons [ gave
up gyrocopters was that
their high drag and quick
rate of descent make emer-
gency landings over ob-
structed landscape a bit too
much of a thrill, especially at
the relatively low altitudes
where you like to fly a gyro-
copter, On the other hand, |
have made forced landings
into trees with an ultralight
aircraft and walked away
without a serateh, and very
little damage to the aireraft.

S0 if you fly over open and
unobstructed ground, give
yourselfa thrill and fly a
gyrocopter (with helmet).
You'll love it! Anything elze,
stay with a more convention-
al and crashworthy design,

ROLAND RIEMERS
MAJURO, MARSHALLIS.

PM Posters

Your pullout posters are per-
feet for the walls in our new
Tech 2004 lab. The Tth grad-
ers are fascinated with the
Shuttle, the 8th graders en-
joy the Corvette, and par-
ents at our open house took
notice, too, We've laminated
the posters for long life.
JOHN FISCHER
TECHNICAL TEACHER
CHESTNUT HILL
MIDDLE SCHOOL
LIVERFOOL, NY

Wocdworker's poster and gyTo-
copters ran in Nov. "88 lssue.

Despite its graphic stylish-
ness and accurate informa-
tion for woodworkers, |
won't be hanging your hard-
woods poster inmy shop. Ex-
otic hardwoods from tropical
forests are indeed, as you
say, “rare jewels" and we
can't continue to encourage
the decimation of the rainfor-
ests where these Lrees are
cut. Environmental con-
science should dictate that
PM woodworkers use only
the North American hard-
woods shown in the poster
—hardwoods from trees that
are sown and harvested as a
renewable resource,
ANGELA B OLSOMN
TOUTLE, WA

Grouting Tip

I read with interest your ar-
ticle “How To Regrout Ce-
ramic Tile" (page 115, Oct.
"88). Your discussion of the
job was very accurate and
complete, I might recom-
mend, however, that vour
readers consider a good latex
additive in place of water
when mixing the grout. This
will improve the bond
strength of the grout, help
minimize water penetration,
and greatly reduce the possi-
bility of eracking or powder-
ing grout joints. And the

POPULAR MECHANICS ® FEBRUARY 1989

latex additive will eliminate
the need for the wet curing

technigue you mentioned.
RICHARD C, WOOD
LATICRETE INTERNATIONAL
BETHANY,CT

Readers can thank you and
Latierete—a manufacturer of
installation materials for ce-
ramic tile, marble and natu-
raf stone—for the tip, [t's a
technigue that works, that we
use and should have included

inourstory.
Dutch Treat

| was interested to read
about Subaru's Justy using a
continuously variable trans-
axle (CVT) that was devel-
oped in Holland and used in
the DAF (“lmports 88 Tech
Review," page 100, Dec, "85},
(I capitalize the letters of
DAF because they're taken
from the company name. )
The company actually recoms-
mended changing belts every
60,000 miles, but in my expe-
rience, a belt could be used
for 100,000 miles, The origi-
nal DAF belts had several
advantages over the new
flexible steel belt, including
low cost, easy replacement
and a get-home ability since
the DAF setup used two
belts. Two belts provided a
power division to the rear
wheels which was superior
to the so-called limited-slip
differential. The DAF was
unappreciated in a behe-
moth-oriented car culture
and was an ideal runabout
and commuter car that could
get 40 mpg. It remains to be
seen whether the Subaru
achieves such a distinction.
M. HALISTA
MORRISVILLE, PA

We'll alzo be watching the in-
service record of the CVT
Justy. So far, it's the only car
with CVT sold here. You're
right about the initials of the
Dutch car: They stand for

Van Doorne’s Automobielfa-
brik. But we choose o go with
Daf, just as Saabh, for exam-
ple, uses only an initial capi-
tal, which stands for Svenska
Aeroplan Akticbolaget, or the
Swedish Airplane Co.

Hot Vette

Your “Motown Musele” arti-

cle (page 53, Jan. '89) didn't

contain any real performance

figures for the ZR1 Cor-
vette. How fast is this car?

ROY TANNER

PISCATAWAY, NI

The reason we didn't include
any hard numbers in our ar-
Ficle is that Chevrolet hasn't
yet let any magazine perform
an instrumented test on the
car. However, Editor-In-
Chief Joe Oldham did some
informal testing on a profo-
type last June in Arizona. He
reports a quarter-mile time of
12 86 seconds at 116 mph,
and hit 131 mph in Fourth
gear, He says there was stifl
plenty of engine and two
gears left, so perhaps Chevro-
let’s elaim of 185-mph tap
speed isn't far-fetched.

PM Plans

I've read PM for more than
50 satisfied vears, but your
December '88 issue left me
feeling cheated. The cover
promises an article on classic
toys (“Tiny-Town USA"”
page 86). But lo and behold,
inside, there’s nothing but a
ecome-on to sell plans. And at

6. 95! JESSE SKLARIN
MARLBORO, NI
We've been offering plans for

many years. Check May ‘86
and Aug. '88.In that same pe-
riod, we ran plans and step-
by-step instructions for 69
different build-it-yourself
projects. Three plan sales ar-
ticles in three years isn't out of
line. We hope you agree and
stick with us for another 50
YELrs. ™




even longer on
looks and space.

A new Aerostar model-with 28 cubic feet more cargo
space In back!

A new extended-length Aerostar now joins Ford's reg-
ularlength mink-van-the one that sets high standards
for aerodynamic design, luxury and varsatility With
the same wheelbase, both Aerostars are easy to handle,
garags and park.




F

First class comfort. Carry up to 7 people-or 167 cu. fi.
of carge-17 more than Chrysler's long mini-vans. Choose
aporty XL or XLT or stylish Eddie Bauer (shown below).

V-6 power, standard! Aeroslar's electronic [uel-inject-
ed 3.0L V-8 delivers a spirited 145 horsepower-vs. only
100 from Caravan's standard 2.5L 4-cvlinder. Properly
equipped, Aerostar tows 4800 |bs.1*®

Touches of class include optional headphone jacks,
heating/cooling fan controls for rearseat passengers, and
overhead console trip computer. New extended-length
or regular, Aerostar goes to any length to be the best!

Translerable 6-Year, 60,000-Mile Powertraln Warranty
Covers yvou and future owners, with no transfer cost, on
major powertrain components for 6 years/60,000 miles.
Reslrictions and deductible apply Ask o see this lim-
ited warranty at your Ford Dealer

Ford. Best-Buili American Cors and Trocks-Eight Years
Running. Based on an average of ownerreporied prob-
lems in a series of surveys of '81-'88 models designed
and budlt in North America: At Ford, “Quality is Job 17
*Rogular-longth modol. Extendsd-longth modal tows 4700 lbs. when

propechy eqguipped. Towing rmling is nodused by passenger anid
cargo wiight in lowing vehich:

Have you driven a Ford ... lately?

Buckle up-together we can save lives.




TIME MACHINE

75 YEARS AGO: FEBRUARY 1914
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Biker Brigade

In the early 20th century,
automotive technology was
shaping firefighting into a
rapid-deployment operation,
Rural road conditions, how-
ever, hadn't caught up, In
our February 1914 cover sto-
ry we looked at the motor-
cyeles on which firefighters

negotiated unpaved horse- |
paths or plowed fields, in ad- |

vance of the main brigade.
Partnered with a sideecar, the
bikes accommodated up to
two firemen and an arsenal of

axes, lanterns, hoses and |-

chemical fire extinguishers.

50 YEARS AGO: FEBRUARY 1939

Ice Burner

Along with the gasoline en-
gine, the gerial propeller was
a favorite component among
early go-fast engineers,
Drawing on the papularity of

ice yachting, a

Chicago inventor created
this speedster, which skated
on three blades. The vehicle
glided ahead of a 4-ft. air-
plane propeller, driven by a
12-hp motor. Seating three,
the boat achieved 80 mph.

DAV Y- HONES TRERSURE-CHEST

POPULAR N

The Power
Of Palomar

For our cover story 50 years
ago we brought readers in-
gide a masterpiece of Art
Deco engineering: the Palo-
mar Observatory. The tele-
scope's 200-in. reflector, a
showcase for brand-new
temperature-tolerant Pyrex
glass, would gather four
times the light of any previ-
oug mirror. Other marvels
included the rubber-wheeled
rail trucks that rotated the
2-million-pound dome, and
the observation cage sus-
pended inside,

25 YEARS AGO: FEBRUARY 1964

Tube Testing
Television was coming, and
we detailed its progress to a
public anxious for instant

reporting of fast-b
". - - ;_E £

news, Demonstrated in New

York in 1939, the leonoscope
camera could transmit live

CHEVELLE OWMERS RATE THEIR CARS

POPULAR
| MECHANICS

HOW: LAY CERAMIC TILE LIKE A FRO

Cheap Thrills

In 1964, a $2500 sport plane
would have thrown the avia-
tion industry into a loop. We
flew a prototype developed
by Jim Bede. The BD-1 fea-
tured honeyveomb aluminum
construction with fiberglass
landing gear, both break-
throughs for private planes,
Flaps, fins, wing panels and
tips were interchangeable,
and the 65-hp engine gener-
ated a 112 mph cruise, The
plane lowballed its nearest
competitor by $3000 but
didn't trigger a downward
spiralin plane prices.

POPULAR MECHANICS ® FEBRUARY 1989

Wonder World

Anextravaganza celebrating
a period of blossoming tech-
nologv—it was the World's
Fair of 1864. We took an ad-
vance tour through simulat-
ed space-ferry dockings, nu-
clear fusion demos, animated
cave-mannequins, a 12-ft.-
high human brain, and other
digplays. In some exhibits,
amusement-ride and cine-
matographie technology
merged to provide a journey
into the future, while in oth-
ers—such as the 700-ft.-per-
minute glass elevators—the
future was now, ™




TOYOTA PARTS

A\ND SERVICI

THE PERFECT FIT:
YOUR TOYOTA

AND TOYOTA QUALITY
DEALER SERVICE.

It's no puzzle at all to keep your Toyota running fit. Just use
Toyota Genuine Parts and Tovota Quality Dealer Service.

Nobody knows Toyotas like trained and certified Toyota
service technicians. They do the work promptly and correctly, using
competitively priced Toyota Genuine Parts. That's the smart way to

protect your investment. Not to mention the friendly, positive
service experience you always receive at your Toyota dealers.

So to keep your Toyota fit with the perfect fit. remember
theres nothing like the real thing Toyota Quality Parts and Service.

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

TOYOTA QUALITY

WHO COULD ASK FOR ANYTHING MORE!

L1 1989 Tovota Motor Sales S A nc
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JOIN THE NAVY
SEE THE FUTURE

Join today’s Navy and you'll
see a lot more than the world,
You'll discover a world of train-
ing, challenges, and responsibility
that can prepare you for the
future like nothing else can.

The Navy offers you hundreds
of high-tech jobs in important
fieldslike nuclear propulsion, com-
puter technology, electronics and

aviation. But the Navy offers you

something even more important:

teamwork, discipline, leadership,
and confidence. The qualities
vou'll need to make your future
brighter.

Add to that the respect you'll
eam as part of a top-notch team,
and the Navy looks like a great
place to launch your future.

See your Navy recruiter today
or call B00-327-NAVY. '

Set your course for tomorrow
in today’s Navy.

NAVY

You are Tomorrow.
You are the Navy.
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EXHALIST-COOLING
TRUCTLRE

Stingray-shaped F-117A appears to carmy no
external weapons mounts. suggesting an
intermal munitions bay.

NELLIS AFB, NV—After
almost a decade of concealing
its existence, the Air Force
has acknowledged that it has
52 F-117As ready for stealth
attack missions (see “Our
Most Seeret Fighter,” page
66, Jan, '89). The Lockheed-
built plane, first flown in
1981, has been combat-ready
sinee 1983,

Without revealing the
plane’s operational capabili-
ties, the Air Force released a
photograph showing an exte-
rior composed of sharply an-
gled fat surfaces, unlike the
smooth contours of the B-2
Stealth Bomber, which was
made public on November

22, The angular silhouette
scatters radar in different
directions, and the reflected
radar cross-section changes
as the plane banks and yaws
during subsonie flight over
rough terrain.

Each wing, swept back at
about 45°, forms a straight
line with the sides of the
plane's nose. Wingspan is
gaid to be 40 fi. The plane's
tail height of 16 ft. is zaid to
be equivalent to the A-TD,
which is used as an F-117A
trainer.

Because of the aireraft's
unusual shape, experts think
it probably relies on an elee-
tronic stabilization system,

The F-117A is considered
primarily a ground-attack
aireraft intended to eliminate
high-value bunkers, infrared
and radar sensing stations,
and surface-to-air missile
sites. The Air Foree refused
to offer any information
about the aircraft's mission
or munitions, but industry
speculation focuses on either
the Maverick air-to-ground
mizsile currently in inven-
tory or lazer-guided bombs.
Maintaining a stealth profile
mast likely requires that mu-
nitions be carried internally.

Designed during the Car-

ter Administration, the

Stealth Fighter first entered

It's Official: Stealth Fighter Is Operational

tion on the Stealth program.

aireraft.

public awareness in the form
of popular fiction and toy
models. But two F-11TA
crashes—on July 11, 1986,
and Oet. 14, 1987— resulting
in the loss of two Air Force
pilots, focused more atten-

The single-seat plane be-
came public, the Air Force
saitl, because of the need for
daylight training flights. It's
also hoped that the F-117A
can be integrated into com-
bat seenarios involving other

Ecltoe Tirm Cioe

Aasistant Edior. Gregory T Pope

Contritunom. Mike Fillon Mack Michois
Jan Young. Abe Dane
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MALA PHOITO

MOFFETT FIELD, CA
—Controls for maneuvering
spacecriaft in the vieinity of

1]1L-H}l.‘s|'t'H[;J.I!ilunl."l“ include
this display coneept devel-
oped at NASA's Ames Re
search Center.

The monitor depicts vehi-

Space Traffic Control

Computer graphics show distances,

FEBRUARY 1989

eles’ positions ina modified 3-
dimensionu] perspective
hased on information from
radar and lidar
sensors on board
the spacecraft.
The view is dis-
torted to COMmpen-
gate forthe beain's
reconstruction of
=dimensional in-
formation derived
from a flat sur-
face. ”h_iq'l_'[:- ot
of visible range
are magnified.

It &lso has a
zonm eapability for
close-<in maneuvering,

The system will allow con
trollers to direct orhital
maAneuvers an @ spur-of-the
moment basis,

Shuttle-2, desigreed to fly in the 2 15t century.

Shuttle For The Future

HAMPTON, VA—NASA is
il1-.'|'1"rl.-"l|:|.'_|l'.' concerned that
the Space Shuttle will he
nearly 20 years old by the
time Lthe Space Station be-
comes operational in the late
15Hs,

Studies under way al
I.Hl:u;.:h'_'-, Research Center

point to a second-generation
Shuttle that will feature a
misdular, removable payload
podd, wing-tip fins and loang-
Iife main engines, A winged
flvhack booster would re-
place the external tank-solid
rocket booster combo that
Ioft= toduy's Shuttle,

CITRUS HEIGHTS, CA
—With the Shuttles back in
sarvice, private businesses
have renewed interest in the
external fuel tanks |ettisoned
by Space Shutile orbiters af-
ter takeoff. NASA will be put-
ting about 40 tanks up tor
grabs through 1994

Commercial space firms
have proposed the tanks be
converled into everything
from gamma ray lelescopes
to orbiting industrial plat-
forms. Typical of how com-
mercial space entrepreneurs
are reacting is a proposal by
Wickman Spacecralt & Pro-
pulsion. The rocket-fuel man-
ulacturer wants to yoke two
tanks to create a microgravity
research facility in geosyn-
chronous arbit.

An expendable rocket will
launch a robotic vehicle,
Astrobot, equipped with ma-
nipulators and the experi-
mental equipment. Astrobot
will link the tanks, pad the
tanks® interiors with insula-
tion and install the apparatus.
The vehicle will be able

to respond to Earth-base
commands and will remain in
orbit to manitor expenments,

Meanwhile, Wickman has
also expressed intergst in
landing three tanks on the
Moon. Converted and ser-

External Tanks Turn Into Space Labs

Roving astrobot (above| will
bury lunar tank conversions for
insulation from solar radiation.
astrobot |right]
will co-arbit with microgravity-
lab tanks, shuttling specimens
between experiment modubes,

viced by a wheeled Astrobot,
the tanks would serve as re-
search facilities for process-
ing lunar soil for oxygen,
concrete and other necessi-
ties. One of the tanks would
be outfitted for human habita-
tion prior to establishment of
a pgrmanent manned lunar
base

14

POPULAR MECHANICS ® FEERUARY | 9585




Identifyi
Tanks In War

STERLING HEIGHTS,
MI—As tank evolution con-
tinues its eourse of copyeal
one-upmanship, target iden-
tification systems are prow-
ing in importance.

Increasingly, visible-
wavelength lasers are the
method of course, Lasers
used for rangefinding usually
operate in the invisible infra-
red range for ohvious rea-
sons. General Dynamics is
experimenting with dye la-
sers that fire in conjunction
with optical ¢rystals which
flsn operale the .-I".'ﬁti'mrri ap-
ticul computers. In this way,
the system uses light, in-
stead of electricity, to pro-
cess sigEnals

General Dynamies re
search strides in battlefield

FEBRUARY 1989

TECH UPDATE

lasers is only one example of
the intriguing possibilities
that have bean presented to
military users.

Optic Electronic Corp. has
||l"\l"]ﬂ|l'.'11 il l'_".,'l.'-."-:l!":' ]:l!'il'r
targeting and ranging sys-
tem for broop training.

On the defensive side,
Ili'['k]['l }"jl“”'l'l.“'\-'\'ﬁ'*ﬁ!'killﬂ|li|i.l 3
laser warning receiver to |2
protect against laser-puided |2
WEAPNTY

General Dynamics' electro-optical tank identification technique could be fitted
into a fire-control system for an advanced M1A1 version if experiments prove frultful,

Stirling generators, such as working prototype at right, could farm lunar powerplant [above | NASA's
SP-100 relies on nuclear energy to satisfy space power requirements.

Space Power
Needs

CLEVELAND, OH—Options
for space power generation
continue to multiply. One
MNASA contractor, Mechani-
cal Technology, Inc., isdevel-
oping a 25-kilowaltt generalor
based on the Stirling engine.
A technology demonstrator
model is already functioning
Inside a Stirling engine,
gas expands and conftracis
as heat is added and re-
moved. Pistons inside sealed
cylinders ara moved by the
changes in gas pressure.
Stirling's advantages include
a lack of wearing parts and
axcellent efficiency.
Meanwhile, NASA contin-
uas to explore the possibility
ol using small nuclear reac-
tors as orbiting power
sources. The SP-100 con-
sists of a small reactor core
surrounded by heal-dissipat-
ing fins. The reactor and at-
tendant thermal control units
are separated from the distri-
bution and control system,
All space-based power
concepts have a single de-
sign imperative. They must
be light enough for easy loft-
ing, yet capable of generating
significant wattage for man's
future space explorations.
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TR ANSPLANTED SCIATIC
NERVE SEGMENT

Vi

4

Schematic of electrode apparatus, with exaggerated scale,

Spinal Cord Bypass

ATLANTA, GA—Re-
searchers at Georgin Tech
e i st eloser to restaring
movement in pErsons purs
Iyred by spinal cord injury.,
The Key isa glass cone
electrode implant that col-
levts sipmals from nerve cells
in the hrain, Neural fibers
transplanted from the sciatic

nerve in the lew are fitted
imeidlie thie cone,

Comnected toa radio trans-
mitter installed under the
-=I.'LL||I, the electrode broad-
casts sipnals from the motor
section of the brain. The
apparatus coulil be used to
control muscle electrostimu-
lators in paralyzed humians,

Looking Into
The Earth

LOS ALAMOS, NM—Anin- [B

strument developed at Los
Alumuos Nutional Laboratory
will allow peologizts to gain
high-resolution pictures of
zones miles beneath the
Earth's surface,

Called a borehole aeoustic
televiewer, or BAT, the do-
viee can be lowered into geo-
thermal wells that radiate
temperitures as high as GO0
F. Inside, & surface-powered
motor rolittes a lithium nio-
bate erystal at ap to 360 rpm.
The ervstal acts as hoth so-
mir transducer and receiver,
A computer housed above
the BAT's motoy records the
ilata, which ¢an be recon-
strueted as a d-dimensional
graphic showing frctures
anil rock stresses,

Bosides speeding develop-
ment of Feothermal energy,
the deviee will aszist in
oeeunographic research, oil
exploration and earthguake
predivtion.

BAT can operate at 12,000 fu.
The device is about 10 ft. long.

Japan, Europe In Hyf

L

Full's space plane uses rocket power to achieve orbit [top). Aero AGY
[bottom) will speed passengers at Mach 5.

rsonic Race

NEW YORK, NY—Space-
plane designs from Kawasa-
ki, Fuji and Mitsubishi may
one day achieve single-stage
1o orbit. The Aerospatiale
Avion Gran oe Vitesse (AGV)
will speed high-ticket passen-
gers hallway around the
world in a single bound. Both
entries in the competition to
build taster, ugher fiying air-
craft will travel at hypersonic
Mach 5 speeds.

The Japanese aircraft, like
the American X-30, are in-
tended to fiy hypersonically in
the atmosphere using air-

FLEEL-MNLIEC ThORY
STRLITS

\ COMBLATOR

MNOZTLE

IMLET

Cowl
Alr injected at

hypersonic speeds
combines with fuel in

SCRAM jet for hyperspeed.

breathing turbo ramjets and
supersonic ramjets (SCRAM
jets). Conventional liquid hy-
drogen, liquid oxygen propel-
lant—which will consume the
bulk of the aircraft's interior
volume—will fuel on-board
rockets on the final kick to or-
bit, In the Fuji version (illus-
trated), an expendable tail
cone shields the rocket noz-
Zle duning atmaospheric flight
Agrospatiale’s AGV will re-
main in the atmosphere, but
technical hurdles similar to
those laced by orbit-capable
aerospace planes must be
overcome. Current research
is focusing on materials that
can lolerate skin heat reach-
ing 600" C at higher Mach
numbers, turbo-ramjet pro-
pulsion concepls and the
choice between kerosene or
liguefied methane fuet
Aerospatiale is also study-
ing advanced flight decks that
se wide-screen visuals and
microprocessor-based in-

strumentation 1o speed 215t
century travelers.

1 [:
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PORT WASHINGTON,
WI—Microchips that com-
municate with a computer by
radio-frequency broadcasts
are finding widespread use.
The devices’ small size and
minimal power requirements
means they can be eneapsu-

MICROCIRCLUITRY

FEBRUARY 1989

lated in inert substances and
used in unusual environ-
ments. Applications range
from signaling tool identifica-
tion to an industrial robot, to
tracking cattle, to protecting
paintings and other valu-
ables, to allowing hands-off

COMMURICATICN
/

XY

Blocompatible RF tag tranamits nutritional info to feeding stanchion.

One exam- ¥
ple: An Implant- T8
able Transponder
from Boulder, Colo- ™
rado-based Destron/
IDI contains an electro-
magnetic coil and microchip
sealed in glass. The chip is
pre-programmed with a
unigue, unalterable identifi-
cation code. The transponder
transmits its ID code when it
eomes within range of a low-
frequency radio signal. The
device is entering experi-
mentation in a veterinary
setting, implanted by either

Brain of RF tag Is tiny and
self-contained.

syringe or scalpel. While RF
tags may find increasing use
keeping track of farm ani-
mals, innovators say the tiny
devices may one day perform
chores like opening your ga-
rage door,

Photonics Shed Light On Diverse Uses

laser delivers its energy via
glass optical fibers. An as-
sambly of lenses downsizes
the output of the laser to the

NEW YORK, NY—Engineers
are inventing countless ways
to replace conventional wir-
ing with light-transmitting
glass or plastic, in applica-
tions beyond the fibers’ well-
known uses in telephone
trunk lines.

In one recent technology
demonstration, West Gar-
man plastics maker Hoechst
AG and fiberoptic network
supplier Codenoll Technol-
oqy Corp. teamed up to outfit
a custom-bullt car with over
100 ft. of plastic optical fibers.
The fibers replace the wires
that normally connect electri-
cal components such as
swilches, relays, headlights,
sensors and dashboard dis-
plays.

The key devices are fiber-
optic controller modules, fea-
turing optoelectronic chips
that translate light impulses
into electrical signals (photo,
right) and vice versa,

These modules serve as
junctions between the electri-
cal components and the fiber
natwork.

Plastic optical fibers may
find increased use in short-
distance applications, such
as moving vehicles, because
they withstand vibrational
strasses better than glass.

Glass fibers are also find-
ing their way into unusual ap-
plications. General Electric
has devised a welding sys-
tem in which a 100-watt YAG

Optoelectronics, long an area of
advanced research in aviation,
are finding uses In automotive
and Industrial settings.

GENERA| ELECTIRC PHOTO

diameter of the fiber without
melting the glass.

The technology is being
used to heal opposile sides of

a joint simultaneously, result-
ing in the symmetrical weld
necessary for precision com-
position and fabrication.
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OUTDOORS

BY JOESKORUPA

Adventures In Pulling Your Weight

bumper hitch and drove
away. Vehicles, especially
cars, had sturdier frames and
beefier engines, Today, after
the gas crunch of the 1970s,
many vehicles have lighter
construction and considera-
bly less horsepower. And
this is only the beginning.
S-DII'IE CAar I'.!'Iﬂ.l'.l.ufH.ElLIl'E'l'E
will void your warranty if
yvou tow anything, even a
small child's wagon. Bumper
hitches are practically obso-
lete, And many owner's man-
uals warn that towing heavy
lpads may damage the sus-
pension, steering column,

~ | engine, transmission and

| Ford Bronco [l eases up slippery launch ramp in &-wheel drive towing Cobalt Condurre 223.

.HRI LLSEEKERS
T go to the farthest cor-
ners of the Earth and
push their bodies to the limit
to prove . . . . Well, in many
cases, it's hard to say what
they prove, other than per-
sonal grit.

Is the world a better place
because men elimb Himala-
yan mountains without bot-
tled oxygen, popping brain
cells as they go? Or windsurf
the Arctic Ocean? Or, one of
my favorites, carry skis up
Mt. Everest and schuss
down the highest glacier in
the world?

MNevertheless, wouldn't
vou love to change places
with one of these daredevil
adventurers? 1 know |
would, but after recently ex-
periencing an action-packed
gummer of my own, ['ve
come to the conclusion that
vou don't have to go to Tierra
del Fuego or the Siberian Sea
to feel the exhilarating thrill
of adventure, You can get all
the adrenalin rushes and en-
dorphin highs you want right
at home, All you have todois
hitch a good-size boat to the
family car and pull into rush-
hour traffie. I guarantee
vour blood pressure will

g

zoom and vour knuckles turn
white in no time,

Thunder road

I had the pleasure of baby sit-
ting a sporty 22-ft. Cobalt
Condurre 223 last sammer
and trailering it for several
hundred miles. | went from
Lake George, New York, to
the Great South Bay of Long
Island to central New Jer-
goy, and various locations in
between,

The tow vehicles were all
by Ford—Broneo 11, full-size
Broneo, Aerostar and Econo-
line Club Wagon,

And although my experi-
ences were often hair-rais-
ing, such as the time | drove
through enemy territory
—New York City—I never
had a serious mishap. And al-
though 1 delayed the start of
my vacation by nearly burn-
ing out a clutch on a steep
boat ramp, | accomplished
everything I set out to do.

But, and this is a big but, 1
always had the feeling that
something unexpected was
about to happen. This was es-
pecially true after [ banged
through a crater-like pothole
or heard the slightest hint of
unfamiliar grinding in my

limited-slip differential.

I came to the conclusion
that I didn't really know the
full story of towing and until 1
did my mind wouldn’t be at
ease. | spoke about thisto the
people at Ford and here's
what I found out.

Know your vehicle
When the vehicle, hiteh and
trailer are properly matched
and everything's going well,
towing seems like a snap.
You hardly know anything's
behind you. When things
aren't going well, you could
be in for a bouncing, wander-
ing, nail-biting ride,

Your first consideration
for successful towing is the
tow vehicle, In the old days,
when life and cars were less
complieated, you putona

brakes.

The best way to start on
the road to suecessful trailer-
ing is to determine your vehi-
cle's towing capacity (stated
in the owner's manual) and
your boat-motor-trailer com-
bination's gross weight. In
the case of the Cobalt Con-
durre 223 equipped with a
T.4-liter MerCruizser Bravo,
the weight was 3700 pounds.
The tandem axle trailer,
made by Oklahoma Trailer,
was 1100 pounds. Added to-
gether the towed load was
48300 pounds. All four Ford
vehicles had S000-pound rat-
ings, 8o 1 was well withina
safe range, right?

Not 0 fast. It's important
to remember to add the
wedght of safety gear, sports
equipment, personal acces-
sories, fuel (approximately 6
pounds per gallon) and any-

{ Plecse e bo pxige 20)

Ford Aerostar minivan makes a chillzed tow vehicle.
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Your Range.

If youre contemplating the purchase of a 4x4 utility vehicle, consider your options. You could pay
over $35,000 for a Range Rover and impress all your friends. Or you could spend substantially less
[bllZl.] I' for an Isuzu Trooper and impress someone far more important. Yourself.

Like the Range Rover, the Trooper offers high glass areas for excellent visi-

$13 149 bility and enough interior space to comfortably carry five adults”
Yet unlike the Range Rover, the Trooper offers you a choice of engines. You

can get an economical, fuel-injected four-cylinder or opt for a beefier V6.
And while the Range Rover comes with only one type of transmission, the Trooper offers a
choice between two: a rugged five-speed manual or an optional four-speed automatic transmission.

Of course, the Range Rover does offer an impressive 70 cubic feet of cargo space | fe fre Isuzu brochure: |

with its rear seat folded down. But, once again, the Trooper offers you even more, [ @0 @00 245454 |

The way we see it, there’s only one thing keeping the
Trooper from being the vehicle in vogue. It’s affordable. I |
And thats jLI"-‘.t nnt chic. “ il
*MLSHEP, POE . ewchoding ta Eoense and tramsportaton fiocs a8 of 117106A, Opional equspment shown, T Resr sesl optonm Th{;r FI}SE C{.”' BI#I:’fft’l"S f{f}ﬁpﬂ”.
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skey maker

thing else carried in the boat,

Fortunately, | always travel with a
minimum of gear and fuel, but the truth
is I was probably pulling about 4800
pounds, Without serious attention paid
to carryons, [ could easily have become
overloaded and damaged the vehicle, To
safeguard against this, I plan to goto a
public seale next summer and have the
load weighed, even if it costs some mon-
gy. The price will be small compared to
the hill I may get for unexpected vehicle
repairs if I'm riding heavy.

Complete towing package
Individual vehicle components are the
next important eonsideration. Towing a
boat places severe stresses and strains
on many systems—eooling, braking,
suspension and others. This iz even true
of rugged sport/utility vehicles, pickups
and vans.

The best way to insure that your vehi-
cle can handle these extra demands is to
have it equipped with a manufacturer-
installed towing package. The package
for the full-size Bronco, which costs
about £330 and is zimilar to that in-
stalled on other Ford vehicles, includes
a heavy-duty radiator, auxiliary auto-
matie transmission cooler, handling
package (rear stabilizer and beefier
front and rear shocks), heavy-duty bat-

20

tery, factory-installed wiring harness,
and heavy-duty flashers.

Components that might be included
in other factory packages, or individual-
ly installed, include auxiliary power-
steering fluid cooler, transaxle oil cool-
er, higher gear ratio, larger U-joint,
dual exhaust system to boost engine
horsepower, heavy-duty front brakes,
heavy-duty wide tires, engine-oil cooler
and high-amp alternator,

Trailer, trailer hitch and ball sizes
vary according to the load. In the case of
my 23-ft. Condurre, | used a class 111
trailer and hitch and a 2-in. ball. This set
up is rated to handle up to 5000 pounds.
Class I can handle up to 2000 pounds,
class 11 up to 3500 and class 1V tows
maore than 5000 pounds.

Towing tips

In addition to these fundamentals some
important tips | picked up from my ex-
perience last summer and the guys at
Ford include:

B Automatic transmissions get the nod
over manuals. Why? Clutches on man-
wals get excessive wear while towing.
Replacement can be frequent. A manyal
transmission came installed on my full-
size Broneo and [ vividly remember one
instance where | sat on a boat ramp
smelling the cluteh lining burn. 1 even-

tually made it up the unusually steepin-
cline, but not before some very anxious
moments.,

B Rear-wheel drive is better than
front-wheel drive, All of the Fords 1
drove had rear-wheel drive, which puts
roughly 10 percent more weight on the
back wheels than do front drives. I nev-
er experienced the sensation of having
the trailer weight rob the front wheels
of driving and steering traction, which
can happen with front drives, and [ hope
I never do.

B Four-wheel drive versus 2-wheel
drive! Three vehicles [ tested had 4-
wheel drive, which is a proven asset on
slippery surfaces. Relatively few launch
ramps | go to aren't extremely slick af-
ter a long day of use and 4-wheel drive
comes in handy.

B A vehicle with a separate frame is
better than one with unit-body con-
struction, which is a method where the
body and chassis are designed as one
compatible unit. Unit-body vehicles are
made of lighter, more flexible material
than full-frame vehicles. They spread
stress throughout the body evenly.
Three of the four vehicles I tested, the
Broneo 11, full-size Bronco and Econo-
line Club Wagon, have full frames. The
Aerostar minivan, on the other hand,
has a unit-body.
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Car or truck

The guys at Ford tell me they can't build
enough sport/utility vehicles, trucks
and minivans. In fact, as one source put
it, they "don't know where the top of the
market is.” I'm sure there are many rea-
sons for this phenomenon, but I wonder
how important the ability to tow figures
in this trend?

Automobiles have practically aban-
doned towing. The list of car manufac-
turers who recommend against towing
throughout their entire line is prowing
and currently includes: BMW, Mazda,
Subaru, Hyundai, and all Chryslers and
Pontiacs with turbochargers. Only six
cars are rated to handle more than 4000
pounids—Buick Electra Wagon, Cadil-
lae Brongham, Chevy Caprice, Ford
Crown Victoria, Lineoln Town Car, and
Mercury Grand Marquis,

Three of the vehicles | tested were
equipped with the upscale Eddie Baver
special trim and features package,
which adds from $3000 to ST000 onto the
retall price. In the case of the full-size
Broneo and Broneo 11, this amounted to
air conditioning, power windows, clath
upholstery and several other extras.
The Eddie Bauer treatment on the Aer
ostar was positively plugsh—captain's
chairs with lumbar support, trip com-
puter, digital-readout instrumentation,

To the
drinkers of

Jack Daniels. |

Our very own, very special
recipe for sippin’ Jack Daniels
in the wintertime.

JACK DANIELS
TENNESSEE MUD
¥4 oz. Jack Daniel’s

% oz, Amaretto
Miu

TR

rear seats that fold down into a bed, ra-
dio/cazsette with equalizer, rear audio
and afe controls, and more,

Four Fords
The Aerostar ($12,407 base price) mini-
van was the most civilized of the four ve-
hicles, with its stylish Eddie Bauer ex-
tras (about $6590). It came with a 8.0-
liter V6 engine and an extended length
van that adds 28 cu. ft. of cargo volume,
New for 1989 Aerostar models is a big
21-gallon gas tank (replacing a 17-gallon
tank) for greater cruising range and an
underbody spare tire carrier on extend-
e length vans, Although | encountered
no towing difficulties with the limo-like
Aerostar, | believe its unit-body con-
struction should be taken into consider-
ation if intended for extensive towing,

The full-size Broneo (215,500 basze),
equipped with a 5.0-liter V8, seemed
the most gporty of the four, with its
touch-drive 4-wheel shifting, dual cap-
tain's chairs and color-keyed instru-
ment panel. For 1989, Broneos have
added tip-and-slide driver and passen-
Fer seats, muki]m access to the back
seat easier. The next time [ test & Bron-
eo 'l be sure to order an automatic if 1
plan on doing much towing.

The Econoline Club "l."l-';qj_';un ($15, 2090
hase], equipped with a 5.0-liter V8, was

the most utilitarian of the fleet. It han-
dled four passengers, 2-weeks worth of
vacation gear and the Cobalt Condurre,
during one towing adventure, without
any discernible strain,

If I were forced to choose a favorite,
I'd probably pick the Bronco 11 ($14,030
base), which combines a sleek, aerody-
namic appearance with the grittiness of
sport/utility performance. 1 put more
miles on the 2.9-liter V& powered Bron-
co 11 than any of the others and found it
to be a smooth-riding, easy-handling
tow machine. New features and design
elements on '8% model Broneo 115 in-
clude wraparound headlamps with inte-
gral turn signals and parking lamps,
side-window demisters and steering-
column mounted automatic transmis-
gion shifter. New creature comforts in-
clude tip-and-slide, high-backed bucket
seats and door trim panels with built-in
armrest pads and speakers.

[ doubt that unexpected thrills will
ever be completely eliminated from
towing, but the better informed you are
about its affect on vour vehicle the bet-
Ler Il;'u'u,'” be able to handle situations
when they arise. Besides, life wouldn't
be worth living without the oecasional
adrenalin rush, even if it does come from
looking back nervously in your rearview
mirror, ™
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SCIENCE

BY TIM COLE

Science Education: The Bright Spots

HERE'S an under-
T standable concern

over the state of edu-

ence education in particular.
+ The seales in global eco-
nomic competition are tip-
ping toward nations that are
technologically innovative
—like Japan and other Pacif-
ie Rim nations. And technical
skills in the laboratory, as
well as the shop floor, are fos-
tered in the school room.
Moreover, it's becoming
clear that America hasn't
been cutting it in this vital
arena—where, in a very real
sense, the future of our coun-
try depends. A recent survey
conducted by the Publie
Opinion Laboratory of
Northern [llinois University
under a National Science
Foundation grant showed
that 20 percent of American
adults think that electrons
are larger than atoms, 29
percent think that lasers

waves and, ineredibly, 21
percent think that the Sun
travels around the Earth,

The consequences of this
seientifie illiteracy are just
being realized in lost produc-
tivity. And that's not to men-
tion the loss to what I call our
nation's GNI—or Gross Na-
tional Intellect. A strong
GN]1 has a pervasive influ-
ence on America's economie
health and military
strength—on our national
viability in a changed and
changmg world.

cation in America— over sci-

work by focusing sound §B

[ "p&‘q

Scientist helps student in DOE high school sclence honors program.

Time to give up?

Mot really, because there
are refreshing signs that
America’s scientific aware-
ness may be improving. Sei-
ence museums like Philadel-
phia's Franklin Institute and
the Museum of Science in
Boston continue to create
fabulous hands-on
opportunities to ex-
plore natural pro-
ceases, physical laws
and biological cycles.
Settings as diverse
as Space Camp in
Huntsville, Ala-
bama, and Disney
World provide much

needed scientific
. L ey stimulation.
| Odyssey of the Mind problem solving. On aslightly differ-
22

ent scale, there are programs
such as Space Science Stu-
dent Involvement Program
(8S5IP), co-sponsored by
NASA and the National Sci-
ence Teachers Assn. (1742
Connecticut Ave., N.W.,
Washington, DC 20009).
SS51P offers competitive op-
portunities for young people
to create experiments for the
Space Station, propose wind
tunnel studies, or design a
Mars settlement.

Odyssey of the Mind pro-
motes problem-solving skills
amaong preschool to high
school students. Contestants
from around the world de-
scended on the University of
Maryland for the 1988 World
Finals of Odvyssey of the

Mind, winnowed from
300,000 hopefuls. Their task:
To design a submersible ves-
sel with remotely manipulat-

f ed arms in less than 10 min-

utes, to use a mousetrap to
launch a specially designed
paper airplane in 9 minutes,

| to see who can design and

build a balsa wood structure

| in 8 minutes that will support

the most weight.

Odyesey of the Mind (P.O.
Box 27, Glassboro, N.J 08028)
was founded in 1978 by
Dr.Samuel Micklus, profes-
sor of technology at Glass-
boro State College,

“I'm always impressed

| with the inventiveness and

ingenuity of these students,”
Dr. Micklus says. “I thinkit's
terrific for Odyssey of the
Mind to provide an opporto-
nity for young people to real-
ize their potential.”

The 1989 World Finals will
be May 25-27 at the Universi-
ty of Colorado in Boulder.
Six hundred teams—includ-
ing a squad from the People's
Republic of China—will com-
pete in what could be a grow-
ing American institution,

Just as significant, six
facilities in this nation's
network of national labora-
tories—from Argonne to
Brookhaven to Lawrence
Livermore to the Fermi Na-
tional Accelerator—last year
hosted 300 high school hon-
ors students, who assisted
Department of Energy scien-
tists with key projects. Stu-
dents worked side by side
with senior staff members.

Students are selected by
their respective state educa-
tion departments, where
more information on DOE's
honors program can be ob-
tained. Sure, America has a
long way to go to catch up,
but the Department of Ener-
£y, Odyssey of the Mind, and
well-run science museums
across the country have giv-
onus all a place to begin, P
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Save Gas, Save Engine with '‘POLY’

GUARANTEED LOWEST PRICE (sce details below)

introduces one of the

The Secret is “Poly”
is short for palytetralluoroethy-
lene [TFE], the slipperiest substance
known to man. (1981 Guiness Book of
World Records). Petrolori 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
[rction, increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oil and engine
to last longer...plus it reduces metal wear,
Years of Testing and Use
Have Proved it True!
Slick 50 has been thoroughly tested In
independtnl; laboratories and out on the

111: March/April 1982, p. 35 lssue of
“Consumer Digest™ magazine stated,
"Slick 50 does reduce englne heat and
ordinary wear. and our Informal tests
Lndlcnu: 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 mil and horse-
power. Their tesis sho that these
gains were due to a reduction in friction.

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

The power technology laboratory at a
leading southwestern university
stated, "Slick 50 does Increase horse-
power and decrease fuel consumption in
tests done at the university.”

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

Perhaps most dramatic of all is a tor-
ture test overseen by the Antomeotive
Services Council for Pennsylvania and
shown on WIVE television. Three cars
with 75.000 to 128,00 miles on them were
treated with Slick 50. Six months later
the ol was drained from each vehicle, and
the cars driven without the oll plugs for
about a hall hour. The water temperature
never rose and the engines sustained no

apparent damage.

US. QUART/.946 U

it's Easy to Treat Your Engine

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

Only One Treatment Necessary
It's permanent, so you do it only once,
not each time you change oll. One quart
of Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Oils

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

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving. vehicle con-
dition. weather and 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 tures, thus
increasing the lubrcation and life of
the oll and

4. Minimize or elilminate costly overhauls

by reducing engine wear

Up to 90% of the engine wear on a car
mn be caused by lubrication starvation
when first started before
ﬂmnuheg}mlntimmmmmm
climinate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent
grade of petroleum oll which meets or
exceeds every manufacturer's engine
warranty requirements. In addition, this
oil carries an American Petroleum Insti-
tute service 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 easler to sell than many other
products. Free dealership information is
sent upon request.

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

G toc Bregs "mni’.f’.,“’c.?m“’ -
to:

ation, 255 South Bent Avenue, #B2,
Dept. PM288, San Marcos, California

Yes, | want to improve my car's perormance

and save my engine—rush ma risk free:

[0 Ona Slick 50 at $39.95 + $4.00 shipping and
handling. Casi. Residents scd %% Sshes Tax

O Give me frea shipping and handling for my
order of 2 or more at $39.95 each.

OCheck DOCOD 0O Visa/MasterCard

Card #

Exp. Dale

Marme

Address
{Give street address il possibie for UPS delivery)

Clty State Zip

e —— —
Progressive Energy Corporation
255 South Bant Avenue, #BZ, Depl. FM2ES
San Marcos, California 92069
CALL NOW, TOLL FREE 1-800-525-8624
1IN CALIFORNLA, TOLL FREE 1-800-233-8558.
© 19688 Progresaive Enengy Corp.




INSIDE

BY JIM DUNNE
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Ford LTD Crown Vic, 1991

ORD is preparing a
new version of its full-
size sedan flagship for

introduction in early 1990,
Early prototypes of the type
shown here illustrate the
first step in road testing the
new design. Note that the
front end, Jnc]utimg fenders,
hood, g‘n[le and bumper, are
of a 1991 car, while every-
thing to the rear of the front
door post is taken from a cur-
rent Crown Victoria,

Prototypes are often set
up this way in order to speed
development of a new line.
One of the most important
tests onany new caris engine
eooling.

Does the shape of the new
hood, fenders, bumper and
grille opening allow cooling
air to reach the engine radia-

tor? If not, then changes Fmﬂ:ﬂagdﬂpudmwﬂtmmhmyummmfmﬂllxmmmmﬂﬁl model year.

must be made early on so that

Chevy's Lumina sedan, set for 1990 debut, rides GM-10 platform.

there is no delay in the public
introduction date,

Faord tacked this front on
the current Crown Vie for
the express purpose of
checking cooling efficiency.
With this technique, engi-
neers need not wait until
complete prototypes are
built in order Lo finish their
work. Engine cooling for this
car is especially important
since Ford will have a new
V8, of 4.6-liter displacement,
under the hood of the 1991
mndel.

As the 1991 LTD program
moves forward, complete
bodies will be tested, While it

24

is difficult to predict just
what the new full-size Fords
will look like, you can assume
that the present hard lines
and sharp creases will give
wiy to more sloping lines and
softer curves.

The lower hoodline will
also give the new Ford a

much more modern appear- }

ance, Note that Chevrolet
will have its newly designed
19891 Caprice on the road at
about the same time that the
new Ford makes its appear-
ance. Both cars will feature
softer body lines, witha
much more pronounced aero
shape overall.

Chevrolet
Lumina, 1990

% This Chevy base coupe is the

cousin of the GM-10 cars
—Grand Prix, Regal and
Cutlass Supreme. Its conser-
vative styling was conceived
to prevent overselling the
car's potential,

"It's just a coupe, nothing
special,” explains one Chevy
official. “We're saving the
pizzazz for our S8 model.
That one will be different
looking, like the Monte Carlo
88"

This model is the Euro-
sport Lumina, a replacement

for the Celebrity Eurosport.
GM's 3.1-liter V6 engine will
be available for the front-
wheel-drive layout, with ei-
ther a 5-apeed manual or
4-speed automatic. Basie
body and chassis dimensions
are similar to those of the
other GM-10 cars. Wheel-
base will be the same at 107.5
in., while overall length will
be just about 198 in.

Escort, 1990

A little of the old, some of the
new. Ford is using this cob-
bled prototype to test drive-
train and chassis p:u'ts of the

19590 Ford Escort s expected to use Marda 323 mechanicals.
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1990 Escort. In this model, the rear
window and trunk are disguised to hide
Egcort's final design.

Reports from inside the company in-
dicate that Ford will use the Mazda 323
chassis as a basis for the new Escort.
However, the car will be built in the
U.8., and virtually all of its parts, in-
cluding the engine, will be U.5.-made.
While the rear view of the exterioris un-
remarkable in this prototype, the front
end is startling in itz newness,
Squeezed-down headlights, sloping
hoodline and a smoother, more aero fin-
ish to the body panels are planned.

Ford plans to build Escort clones
throughout the world, creating the clos-
est thing the company has to a world
ear. The car is important to Ford's over-
all plans, since it remains the best sell-
ing model in the lineup.

Exhaust Tuning

Engine noize is getting a hard listen
from Detroit's engineers nowadays. Af-
ter buyers are satisfied with the usual
things about an engine—it runs reli-
ably, it's economical—the question of
noise becomes most important. Some
folks, sedan buyers mostly, like a quiet
engine, one that you hear only during
hard acceleration. Others, the kind who
buy sporty cars, like to hear a bit of en-
gine rumble.

With these differing buyer proclivi-
tieg in mind, GM is getting scientifie
about engine noise. You sporty cardriv-
ers will still get your rewarding hollow
rumble in the exhaust note. And you se-
dan drivers who want quiet won't have
your favorite tape drowned out,

In some cars there will even be two
levels of exhaust music. Accelerate in
lower gears—I1st through Srd—and the
exhaust tone will be loud. But cruise in
4th or 5th gear and you will barely hear
the engine. Noise control will come
mostly through the muffler, just as in
the past. But the whole drivetrain in
newer cars will be tuned, made to cancel
out vibrations at certain engine speeds.

Chrysler V6

Admitting that it has been a 4-cylinder
engine company for too long, Chrysler
will turn that around with a run of new,
bigger engines in the coming months.
Most important of these is a 3.3-liter V6
that will be ready for the 1980 models
next fall. Chrysler plans to build a
healthy 300,000 of these engines per
yvear, which eould take the company
over the 50-percent mark in V6 installa-
tions in the coming decade. First use
will be in Chrysler prestige sedans and
mini vans, including the new-for-1990
Imperial and Fifth Avenue models. For
even more performance, Chrysler is
planning a 24-valve version of the V6, an
engine that could develop up to 200
horsepower,
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Aero Mufflers?

With visible portions of the exterior
nearing optimum serodynamic efficien-
ey, degigners are looking under the car
toimprove Cynumbers, And that means
more work for muffler designers.

How do you build the tubes and baf-
fles of a standard muffler to fit the
streamlined shapes needed under a
modern car? A company called AP
Parts, in Toledo, thinks it has the an-
swer—a muffler design made entirely of
stamped parts. The AP design is sim-
pler, using four parts in all, versus the
10 to 17 parts needed for a conventional
muffler. More importantly, the AP muf-

fler can be shaped to fit odd nooks and
crannies under the car since it uses no
tubes or baffles.

“It fits any shape of the underbody,”
reports an AP spokesman, "It uses
curved passages instead of baffles. Ex-
haust hits baffles like a wall, and
bounces back. That's where we have an-
other advantage.”

AP also claims that it can tune the
muffler “for luxury car sound, or sports
car rattle,” all of the jobs that are done
by a standard muffler,

We can expect the AP design on two
Ford sedans and one Eagle product for
next year.

TI'IEE-E days every maker says their radar
detector is best. Whao's telling the truth?
Freedom of the press

If you read movie ads, you know how
each one finds a short phrase from a
review that makes it sound like “the year's
best.’ Well, some detector makers play
the same game,

But we won't play games. Below are
the overall results of three recent inde-
pendent tests of radar detectors.

LATEST PERFORMAMCE RANKINGS
Carand Bw Popular
Driver Roundel Mechanics
1V Passport 1V Passport 1Y Escort
| Escart 2= Escort
F
not testad) BEL Quantum _ Passport
Cobea Whistler BEl.
!I

Uniden Maxon ¥ Snoopef

Radio Shack L (niden
Racha Shack

dnicien Whistier
BEL Fm

Cobra - Cobsa
Whistiar BEL Vector =) GUL
Sparkomatic  Snooper L Aadio Shack

Fuzzbuster
e Sparkamatic o Sparkomatic
GUL Sunkyong - Mason

Although each staff of experts used
different methods to evaluate the detec-
tors, their conclusions were unanimous;
Escort and Passport are winners.

Radar detectors:
Which are really best?

Hare's tha proof

Call ustall-free (1-800-543-1608)
and we'll send you the complete, unedited
tests. Read exactly whalt the experts say.

How to order

We sall direct to you, Orders in by
5:00 pm eastern time go out the same
day, and we pay for LIPS shipping. Ovemight
Federal Express delivery is only $10 extra,

Ifyau'renot completely satisfied within
30 days, return vour purchase. We'll refund
all your money, including return postage.

For top-rated radar protection, just
call us toli-free,

TOLL FREE 1-800-543-1608
[Call Mon-Fri Bam-11pm, Sat-Son & 30am-8 E5T)

AADAR WARNING RECEIVER
e —
ESCORT $ 245 (084 res. acd 51348 taw |

PASSPORT

RADAR-RECEIVER
e

PASSPORT $ 2958 00 res. ado 52627 i)

Cincinnatl Microwave
» Department BOBA29
One Microwave Plaza

Cincinnati, Ohio 45248  « s cw

For Information, call toll free 1-800-543-1608
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ELEC TRONICS

BY STEPHEN A. BOOTH

Music-By-Wire: Here Comes Digital Radio

HE DIGITAL audio

T compact disc has been

with us nearly six

years now. Not long after its

introduction, many FM radio

s began spinning CDs the

way they onee did familiar vi-
nyl platters.

Broadeasting digital re-
cords, though, does not con-
stitute digital radio. Only the
music storage source is digi-
tal: The FM signal is trans-
mitted to your receiver, then
reprodueced, in the conven-
tional analog manner. Ac-
cordingly, the quality of the
sound you receive might
vary from what's recorded on
the CD—usually for the
WOrse.

It certainly ean't be any
better than the FM stereo
signal which, with a theoreti-
cal bandwidth of about 15 ki-
loHertz, ought to be quite
good. But multipath and oth-
er forms of distortion might
degrade the signal, especial-
ly as your distance from the
transmitter increases.
Meanwhile, the broadeaster
itself might cheat on its own
high fidelity. Some overly
ratings-congeious stations al-
ter the frequency response
ani stereo separation of their

An add-on tuner is needed to recelve and decode digital music programs transmitted via cable,

signal in favor of loudness, in
order to make it stand out
and thereby attract casual
listeners roaming the dial.
You'll get no signal distor-
tion, and no commercials,
when a music delivery sys-
tem called CI/8 makes its de-
but. The service is proposed
by a New York company
called International Cable-
casting Technologies (1CT)
and it will use existing cable
TV lines to deliver a digitally
encoded music signal all the
way to your hi-fi system.
Currently, some 50 million
U.5. households have the ca-
ble hookup necessary to re-
ceive musie-by-wire. All
you'll need to add is a digital
tuner, similar in appearance
to an AM/FM tuner, to de-
code the encrypted melodies.
The tuner decodes the digital

signal and passes it along to
your amplifier in analog form
for conventional reprodue-
tion through loudspeakers.
According to [CT, the de-
coder ought to be available
for about $200 from many of
the same companies that now
sell hi-fi components. The
CIVE service also will cost
you money—just the way ca-
ble TV service does. Al-
though vour cable company
will et its own price for the
service, [CT is suggesting a
27,50 monthly fee.
Whatever the amount,
what you'll get is eight chan-
nels of nonstop, no-talk CD
programming 24 hours a day.
Channel selections include
rock, jazz, classical, oldies,
country, easy-listening,
new-age, and top-of-the-
chart hits, You select the

Think you can out-coach Tom
Landry? Call pitches better
than Gary Carter? Make your
fortune at Vanna's wheel or
beat the “Jeopardy” genius-
es at their own game? Come
this fafl, you'll have a chance
to put your money where your
maouth is.

Interactive programming,
which would give TV viewers
the option of participaling in
game shows and other
avents, is scheduled to begin
service on broadcast and ca-
ble systems later this year.
The 2-way communications
semvice is the brainchild of In-
teractive Game Network

(IGN), a venture jointly fund-
ed by a coalition of broadcast
and cable companies.

In order to register your an-
swer to a game-show gues-
tion or, where legal, bet the
ponies without going to the
track, you'll need to obtain an
add-on interactive console
developed by IGN. The con-
sole receives guestions and
instructions from the TV pro-
gram via FM radio subcarriar
(where broadcast) or during
the vertical blanking inlerval
of cable telecasts. A signal
from the central compuler
prevents you from respond-
ing to a guestion after il’'s

Late News: Interactive TV Coming This Fall

been answered on the show.

To submit your responses
to the computer “judge™
when the game is over, the
console plugs into your homa
lelephone jack. A half-hour
later, the computer transmits
your score to the console and
infarms you il you've won
prizes (if offered).

According to IGN, enter-
tainmenl sources (including
the major sports leagues) are
now developing interactive
contests to air simultaneous-
ly with their programs. Walch
this space for news updates
on console and program
availability.
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channel you want through
the tuner—but that's not all,

CIVE also offers a ninth
channel as a pay-per-play
service, an arrangement sim-
ilar to that offered by cable
TV for special programs.
Through thiz ninth channel,
CD/8 subscribers will be able
to order from & menu of live
musical events, or even or-
der new-album releases (pre-
sumably for taping—though
ICT doesn't specifically say
gn), You'll pay for these
items & la carte, and the
amount will be added to your
basic monthly tab. The age of
digital downloading finally
has arrived.

Although there are other
proposals for delivering digi-
tal audio by cable, at this
time 1CT's is the only one
that carries a full, 16-bit, CD-
guality signal all the way to
your hi-fi amp and speakers,

ICT s delivery system con-
forms to the Philips/Sony
specifications for CD. These
specs call for 16-bit signal
guantization at a 44.1 kilo-
Hertz sampling rate, with
flat frequency response from
2 Hz to 20 kHz, and 96 deci-
bels of dynamic range and
stereo channel separation.
Other digital-by-wire pro-
posals would deliver the
tunes at sub-C D bit quantiza-
tion and sampling rates,

ICT uses a proprietary
compression and scrambling
process to shoehorn this
wide-bandwidth signal
through a single G-mega-
hertz-wide cable TV channel.
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And that ain't all, folks: In addition to
the eight music channels and the pay-
per-play channel, ICT also can transmit
6id data channels for personal computer
users. The ICT tuner hooks up to your
PC via a conventional RS-232 interface
to deliver the various data-retrieval
services that will be offered. This means
you won't have to tie up the family
phone to access these services via your
computer's modem.

Despite CIV/A's no-talk format, sub-
seribers will be able to get programming
information. A toll-free number will
yield information about a particular mu-
gical selection. Optionally, subscribers
can purchase a display module similar to
the ones that seroll sports seores in bars
and other publie places. If you don't
want to shell out for the scrolling score-
board, you can connect the CD/8 tuner
to your TV for an on-sereen display sim-
ilar to that provided by VCRs with on-
gereen programming capability. If the
CIVB tuner is hooked up to a personal
computer, the computer’s monitor will
perform the same display function. As
you might expect, both the CIVS tuner
and the optional display module can be
controlled by an infrared remote,

For the record, ICT will transmit its
music and data signals to the cable com-
pany via satellite. Accordingly, the sig-
nals remain digital all the way from the
CD or data disk to vour CDVS tuner. Of
eourse, any music you might record—
even on a digital audio tape deck—will
be converted to analog by the CD/B tun-
er before recording.

According to [ICT, CD/E should be-
come available sometime this year, Stay
tuned for further details.

8mm Video Goes Super

The term Super-8 might summon mem-
ories of home-grown {amily movies ac-
companied by the whirr of a film projee-
tor. Perhaps this is why the video
industry has chosen to put the label
High-Band on the next generation of im-
proved, Bmm cameorders.

By the time you read this, Canon and
Sony will have unveiled a second-gener-
ation Bmm technology whose perfor-
mance will rival the Super VHS format.

According to our sources, High-Band
8mm will deliver nearly 450 lines of hori-
zontal resolution, compared to the 250
lines produced by today's Bmm system.

Contest Time

Onee again, Sony is sponsoring a De-
sign-A-Vision competition. This time,
industrial design students at U.S. col-
leges are asked to create an audio or vid-
e0 product for children in the 4 to 12 age
group. Deadline is March 31, 1989, For
maore information, write to Sony De-
sign-A-Vision Competition, ¢/o Geltzer
& Co., 1180 Avenue of the Americas,
New York, NY 10036. i
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STEAMBOATIN: THE ORIGINAL
AMERICAN VACATION.

Ower a century ago, more than 11,000 paddlewheelers plied the Mississippi and
(Ohio rivers. It was an era of discovery. An era of grandeur. The Steamboatin’ Era.

Today you can glide back in time-and rediscover America— Steamboatin’ style
aboard 1he legendary Delta Queen aﬁd the magnificent Mississippi Qu-een

FREE COLOR BROCHURE
1.800-543-1949

See your travel agent or call toll-free

D‘:UMN

Depl. P71 #30 Robin S5 Wharl « Sew ileans, 14 TN 48

L

-
WORLD’'S SMALLEST

WEATHER STATION

EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.
F.O.8. Broamall, PA

e 347 digen

(i, 78"l B 17

QIMLY

Comporable sovings on diama. from 4° o 7°.
Kits ovonloble io i:}qn‘r' v Apor-io-Aoor his

Sarasoln,

(813) 823-1479
Houston, TX
(713) T89-0648

Ch L
o e
& Tha lnon Shop 1677, B2

People who've looked sverywhere tell us there
isn't onother l|,|:ir;|| sioir oround thot touches
our combination of price and quality of mate-
rials and workmanship, 'We belisve it!

Call OR WRITE 'ﬂl FREE llﬂ{.HUlE

T Th von G m FRlT0. Nex 78 00 Rasd Anad I
roomal, Pa 18008 Cogr T [0 k71000 [

THE AMAZING WEATHER COMPUTER THAT
YO CAN HOLD IV THE PALM OF YOUR HAND,

THGITARS new TWR-1 Micrs Weather Sistion includes
& compoter, procisios wind vane asd speed senior with
monnling hardware, wod 40 leel of cable. For only
With the splimnal. aulamatic-emptying Ri-2

Rain Collector (349.95) you cam rven moslior ruinfull!

= WIND SPEED & WAENFALL (Ciptioaly

® WIND DHRECTION & TIME 0 DAY

» WIND CHILL ® AUTO STAN

= WIND GUST RECOED & METRI STANDARD

= TEMPERATURE & MICAD READY

w WVLOW TEMP RECORD ® (ONE YEAR WARRANTY
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CAR CLINIC

Where There's Smoke . . .

OT BEING able to
stop a pickup truck,

loose, fall into brake drums
and cause damage. There is,

miles, In each case, the deal-
er claimed the belt was ad-

used belt specification—not
the new belt speci

because the brakes | as vet, no recall, but the Na- | justed properly. Is there a | B Is the bet‘f being dumﬂged
suddenly fail, is frightening. | tional Highway Traffic Safe- | teehnical serviee bulletin | bya gouge in the metal on the
I know, because it happened | &y Administration (NHTSA) | that covers this? What canbe | inside of one of the pulleys or
to me in my 1988 GMC Sierra | has storted an investigation. | wrong? Is there a cure? by hitting against a protrud-
SLE V-ton. The cause of the | Both GMC and Chevy models EMERY V.PETERSON | ing object, such as a radiator
incident, which luckily didn't | may be involved. ORLANDPARK, IL | hose clamp serew turned the

result in an aceident, was a
1%-in. hexhead bolt lying
loose in ane of the rear brake

Fair warning: If I owned
one of these models, I would
remove the rear brake drums
now to make certain a bolt

There is no technical service
bulletin, so let’s start from

wrong way?
B [s the ale compressor seke-
ing? A compressor that locks

assemblies, The bolt had scratch. Here are questions [ | up puts excessive strain on a
scored the brake drum and | isn't loose, m:!iﬁrei nspect ev- | would ask concerning inces- | belt,
dama the shoes, Do yvou | ery 10,000 miles, Loose bolts | sant drive belt failure:
knuw?:?éthers whao have i:.ad should be replaced with new | M Is the correct belt being Victimized
asimilar experience withthis | hardware, and some sort of | used? Check the engine des- | COMpUter
truck? threadlocking compound | ignation against the part | The 2.5-liter engine in our
RALPHD.SACHS | would also contribute to | number in the parts catalog | 1984 Buick Century was re-
PASD ROBLES, CA | peaceofmind. for the reguired belt. placed at 12,000 miles. The
W [s the belt routed correctly? | car, which now has 22,000

I've heard of two others and
GM admits there is a prob-

Beilt Meltdown
My 1986 Chevrolet Caprice

Mouving clockwise from the
fanlwater pump, the bell

miles on the odometer, has
developed this problem: Dur-

fem. The circumstances sur- | Classic Brougham (305-cu.- | should be routed around the | ing expressway driving, the
| rounding these incidents | in. V8 engine) is driving me | air conditioner, power steer- | computer shuts off vacuum
| seem to involve brake back- | nuts. It has busted three air- | ing pump and crankshaft | to the engine and brakes.

ing-plate bolts that work

Grease Job

Harken back to your school days
| and answer this multiple choice |

| question:

You pull off an electrical con- |
nector from a thingamajig and find

conditioner belts in 17,000

P |
d CARE

p i
B Are the pulleys true and
altgned vertically? Using a
bent piece of wire as a pointer,
watch for wobble while you
rotate the engine with a
wrench. If there is misalign-
ment, the belt will appear to
be spinning at an angle. Rea-

The SERVICE ENGINE light
comes on, the engine loses
power, the air conditioner
dies and, most dangerous of
all, the brakes lose boost
making the car difficult to
stop. The dealer has replaced
the computer, but this trou-
ble continues. Do you have

it coated with grease. You pull off another you-know-whatand | sons for this are misalign- | any ideas?

find it dry of any greasa. After cleaning both with electrical con- | ment of one or more pulleys WILLIAM FRAZEE

tact cleaner, what do you do when it's time to reinstall them? and placement of the belt in a PLYMOUTH, M1
(A) Use electrical contact grease on both of them. pulley groove it isn't supposed
(B} Leava them both dry. to be in. Some pulleys—the | Why be so fast to blame the
(C) Grease the greasy one and leave the dry one dry. crankshaft and water pump | computer? It could be a vic-

The answer is (C). Only use dielectric grease where the

manufaciurer usedit.
Apply grease to the male
half before reinstalling them.

Leave dry connectors dry al-

ter cleaning them.

What's electrically dielec-
iric grease? It's a special
grease with high electrical re-
sistance, high resistance o
water, and high temperatura
stability. It's used o prevent
corrosion in places where
water is a problem. Electrical
contact cleaner is usually
freon based. Don't use carb
cleaner or brake cleaner, or
you might meit the connector.

pulleys, for example—have
two or three grooves.

W Is the belt ndjmtedpraper
Iy? The dealer says it is, but
let's make sure. With youren-
gine, a new belt should be ad-
justed with a belt tension
gouge to 140 pounds. If the
belt is used, the specification
calls for 90 pounds. This
business of new and used can

Ul be confusing. A new belt is

considered used after it has
made only one complete revo-

b | lution. This means that ifa

mechanic installs a new belt
and runs the engine even mo-
mentarily, and then adjusts
the belt, he should go by the

tim—not the culprit. The
computer can't “shut off" vac
wuum as such, as it has no di-
rect control over it. To make
engine vacuum low enough to
affect the brakes, either
there's a massive leak, or the
engine has quit running.

Since you had to have the
engine replaced at 12,000
miles, the mechanic making
the replacement may have
fouled a vacuum line, which
ecould be the reason for your
problem. The engine should
be examined with a fine-
toothed comb for a kinked or
cracked vacuum hose,

(Pleass turn to page 30}
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Champion has a convenient Easiest side terminal

Dual terminal construction  pop-up handle, It's easy hook-up of any
means Champion® fits over 16 carry and install. automotive battery.
90% of the cars on the road. Terminal configuration
is one part molded
into the cover.
Champion uses automated

terminal and intercell
welding, resulting in greater
battery reliability.

Thicker grid wires improve
battery performance, resulting
in longer battery life.

Ribbed case construction
increases battery durability
and resists vibration abuse.

Champion delivers 25 ' ®
incredible power. :

As much as 700 CCA's : '

in a group 26/ 70 battery. b T

26/70 battery and a massive 875 CCA's in the

group 34/78 battery.
The side terminals are completely above the plates, eliminating
acid leakage possibilities. The Calcium Plus™ grid alloy greatly
improves charge acceptance and provides superior resistance to b

deterioration due to cycling and overcharge. Premium polyethy-

lene envelope separators encapsulate positive plates on three truck or van on the road. Put a Champion in your vehicle and

sides, minimizing shorts due to separator alignment problems. experience the confidence of guaranteed power. Champion. The

And Champion has a guarantee that's second to none in the performance battery.

industry. If it ever fails to start your car during For information on where you

the first year of service, it will be replaced free of CHAMPION can buy Champion performance

charge* Champion comes in awide variety of  THE PERFORMANCE,  batteries, call 1-800-447-4700.

sizes and power levels to fit almost any car, BATTERY! GNB Incorporated
(il

=50 DEALER PORGUARANTTE BITAIL  SChampin bi i gy wslsma o Ounpion Spat Flag O

When you start with a Champion} you're
starting with guaranteed power and perform-
ance. Champion delivers incredible cranking
power, As much as 700 CCA’s in the group




CAR CLINIC | Continued from page 28)

Afler this has been done, the possibili-
iy of a fauliy EGR valve should be con-
sidered. A stuck EGR valve could lower
engine vacuum slightly, which would be
sensed by the engine's vacuum sensor.
The vacuum sensor would then send a
low vacuum signal to the computer,
causing the computer to react by altering
the fuel mixture to the rich side. This
would cause a loss of power, and a fur-
ther lowering of engine vacuum as vou
press down on the throttle to compensate.
Eventually the engine will die.

Has the dealer tapped into the vehicle's
computer diagnostic system to deter-
mine if there is a stored trouble code? A
Code 45 is indicative of a rich mixture.

Anather possibility for this condition
might be an intermittent loss of electrical
power to the engine computer, shutting
dotwn the entire engine briefly. Let me
leave you with one other thought that
could he helpful in chasing down the
problem. If the dealer can't uncover the
reason for your problem, remind him
that Buick has a toll-free technical assis-
tance number where factory engineers
are standing by to give him a hand.

Far too many mechanics replace the
computer when confronted with any un-
explainable or intermittent problem, and
almost always the computer is not ol
fault,

Spongy Brakes
After having the brakes in my 1986 Mer-
cury Sable serviced, I noticed that the
brake pedal was spongy. [ returned the
car to the mechaniec who bled the sys-
tem, but the sponginess continues. Af-
ter such a thorough servicing of the
brakes in my Sable, | can't imagine what
more could be done to find the source of
the problem. We're looking for some
more troubleshooting help.
JIM WERE
JACKSONVILLE, FL

Talk with your mechanic about the
bleeding procedure he used. He may not
have followed the method necessary for
expunging air from the Sable {and Tau-
rus) braking system. This procedure dif-
fers from the one used to bleed the broke
hydraulic system of other vehicles, in-
cluding other cars in the Mercury and
Ford lineup.

Here's the correct procedure for the
Sable/Taurus brake hydraulic system,
which incidentally is a crossed gys-
tem—that is, the right front brake is tied
hydraulically to the left rear brake as is
the left front and right rear.

Bleed the master cylinder first. Open
the bleed screw, depress the brake pedal,
but do not pump the pedal. Then, close
the serew before letting the pedal slowly
return to the raised position,
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The Tall & Short Of It CAR

A funny thing happened on the way to the office. |

The battery in my ‘84 T-Bird died when | tried to start Cm
the engine one morning. | jump-started and TIP

stopped by the local service station on the way to |
the office to pick up a new battery. Atlunchtime, | re-
moved the old, dead battery 1o install the
new one,

It didn't fit.

Just great, | thought. The so-and-so sold
me the wrong battery.

The replacement went back into the
trunk, and the deader went back into ser-
vice. Al 5 pm, | jump-started again, but the
murderous intentions | harbored probably |
would have been enough to start the thing
without the aid of a generous co-worker's
car. Back to the corner service station |
sped, rehearsing tart rejoinders about the
owner's professional qualifications.

Boy, was | embarrassed when he re-
moved a plastic spacer from the bottomn of
the battery he had sold me that morning,
and nestled it neatly into the battery tray of
the 'Bird.

The spacer allows a single part number to
fit cars that call for similarly sized but not
identical batteries, reducing the establish-
ment's inventory problems—and making it
maore likely that they'll have a battery that fits
your car when you need it.

Waii 5 Is.e'cuml.',s and repeat the proce- SERVICE TIPS
dire ir;;_;i t:t& .::nr bubbles appear in the W Let'stry toavert a problem before it

Add Srakefluitio the masier cylinder happens with 1989 Nissan Sentra

: ; A d Pulsar models. Bring the car to
to replenish what's been lost during the ks :
bleeding procedure. Move on to each the service department of your dealer

; . and ask that the position of the engine
wheel c_r:mder and follow this same wiring harness be checked as per
I'n case you missed the emphasis, the Service Advisory TSB 88-134. The

: ; harness may be too clgse to the EGR
i:ieﬁrmm points of the procedure are valve, which can get hot enough to

;i mefl the insulation and cause a short.
Do aereump ihe brake pedal Whem | w ifthe diing speedofthe 2 8-fter V6
W Slowly return the brake pedal to the | S'3INe In your 1988 Chevy Gavalier
raised position after each bleed screw I 100 high when the engine is coid,
ke Kot i the CCC electronic module may need
B s o s | SOV Ol et oy
has been closed before repeating the pro- : ' F

et ersenvice bulletin 88-324-6E.
““f“;‘: :‘;‘;ﬂiﬁjﬁ%ﬁﬂ no longerap- | w vou can fail & state emissions in-

Other readers with cars that are diffi- | SPection with a 1884-87 Dodge Cara-

; : van or Plymouth Voyager with a 49-
ﬁﬁmb!eedshnm’dglwthwpmedumﬂ state 2.6L engine unless the

i 3 £ provisions of TSB 25-04-88 are ap-
sure bleeding system. which uses com | PIed. This TSB cals fornstaltion o
pressed air to force the brake fluid PAFES CONRINGC I A GANASIONG BYS-
through the lines continuously. tern control package to reduce a high

Stopping to pump periodically gives concentration of CO at sea level that

shows up during a 2500-rpm test.
small bubbles the chance to float b[:t B Clicking heard from the front

lypatrenne. brakes of 1984-88 Escorl, Tempo

DO YOU HAVE A CAR PROBLEM? | 2nd Topaz and 1984.87 Lynx when
Jugl ask Wort abowt i, Send your E.rkﬂrhlrrk fov brak&s dre apPﬂEd IS 1"3'“1 excessive

Car Clinie, Papuiar Mechantes, 22§ West 37tk S1., clearance between the sleering knuck-
New Fork, NV 10019, While letters cannot be le abutment and inner disc brake pad.

wrhgnereed iwedipndally, prodess that are of peseral i 2
suteresd wall be divenssod i the confamn, TSB 88-20-6 has the solution.
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POLYSHIELD QUALITY
STANDS ALONE

S
oaucts work together .
forenhance iveness.
POLYSHIELD™ Car-Polish's
advanced, no-wax ula

leaves g?lgh ield that
nds ny. Non-porous:.

ce, and produces a shl\nq\ -
with a unique déep gloss.
POLYSHIELD™ Car Polish ™
provides the best pr ion T
against dirt, pollution, and the L

universal probtém of acid rain.

An excellenit companion product, Leather
Life’*f5 a protective dressing that
gstores and beautifies leather, \
rubber, thus préventing aging
cracking. Each of our clea ;

to do a specific job.\For sdrfaces with oxidized paint, -
POLYSHIELD™ Pre-Clearfer Is your best bet.\POLYSHIELD™
Leather & Vinyl Cleaneh should be used to clean”

' anplvlnﬁ\l.eather Life.”™ To cledn your

r boat, POLYSHIELD™ Car Wash-does a most
gge{cuﬁ job. POLYSHIELD™ Gar Care Products: a quintet

uality. The more quality q:;?nta our produ
*,

~the more guality you get out r products.
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\ r ordering information;’
POLYSHIELD Products Inc. :Igl 1-800-228-7659 ,‘f

" Dupont, N 07628 \ NJ: 261-501-0080  /
e '.J ‘I'-.L \ \ i N o 4 i
7 N & \"\ [ ¢ tocrmes "“"”m""\”\

P \ N




OLD HOUS

BY BOB VILA

Wood Graining

ECORATIVE paint-
ing iz coming into its

own—again. After
years of lying dormant and
forgotten under layers of
paint and paper, these origi-
nal fantasy or faux finishes
are being unearthed and re-
created by old-house owners,

One of these decorative
surfaces that shows up re-
peatedly in restoration work
is graining. In its simplest
form, graining is an actual
painted re-creation of wood
grain. It's a technigue that's
relatively easy to learn and
an inexpensive way to create
a durable decorative surface.

Perhaps you've moved into
an old house and, during a
woodwork stripping project,
discovered that what you
thought was oak was actually
fir grained to imitate this ex-
pensive hardwood. Can you
learn to re-create and, if
needed, restore or repair this
surface?

The answer, in many
cases, is yes. Like most old-
house projects, lots of trial,
error and experimentation
are a part of every successful
job. Add a good deal of pa-
tience to this mix and you
should be ready to begin.

Graining basics
Graining was commonly used
on the woodwork, trim, pan-
eling, doors and sometimes
floors in many old homes. A
practical finish, graining was
away to imitate the more
expensive and often hard-
to-get hardwoods on the
cheaper and more plentiful
softwoods. Although just
about any type of wood can
be mimicked with graining,
I've found that imitating oak
and walnut are the most com-
mon. So these are the two [I'll
use as examples.

Contributing Editor Bob
Vila is host of public televi-
sion’s “This Old House.”
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Wood graining can create the look of expensive hardwoods on the surface of affordable soft woods.

There are several basic
steps involved in any grain-
ing project. Although not a
complete how-to tutorial, the
following should give you
some idea of what's involved
in this reatoration job. First,
like any other paint job, the
surface must be primed. This
is followed by the application
of a base coat. If a faux oak
finish is desired, a buttercup
yellow might be used. Ifa
walnut grain should be the
end result, the base eoat can
be & light orange.

The next step, applyving
the translueent glaze coat, is
the one that fools the eye.
Sinee this is the layer that is
manipulated to create the
look of grained wood, the col-
or used must, when applied
over the chosen base coat,
look realistic. Artist's oils
like raw umber, raw sienna,
burnt sienna or burnt umber
are often used as the color-
ants in this glaze, which is
usually a mixture of varnish,

THE GRAMNIAR OF QRWAMENT PHOTO

| thinner and linseed oil,

Of course, getting the col-
or just right may take a bit of
experimentation. You
should always do a test patch
before you begin. Applied di-
rectly to the wood you plan to
grain, any mistakes can be
easily removed with a cloth
and thinner. Don't worry if
it's a little lighter than you
want it to be. You'll have a
chance to adjust the color
again later on.

The conzistency of this
glaze is also important. Ifit's
too thin, it will be runny and
take a long time to set up. On
the other hand, you don't
want it too thick to work
with, Again, experimenta-
tion with varying amounts of
paint thinner and linseed oil
is required on a test patch.

Although both the primer
and base coats can be either
latex or oil-based, the latter
should have an egg shell or
semigloss finish. This gives
the varnish a smooth surface

to move on. The varnish or
glaze coat should be oil-based
to allow sufficient time to
work the grain. A latex
would set up too fast,

Some grainers | know
eliminate a lot of this mixing
and matching by choosing a
readily available premixed
stain., Some of Lhe major
paint manufacturers’ interi-
or oil stains can be used suc-
cessfully as graining glazes.
They are generally used with
a peneric base eoat color, so
you only have to vary the col-
or of the graining stain,

If one of the standard pre-
mixed colors isn't quite right
for the job at hand, a little bit
of mixing is sometimes
enough to get the exact
shade needed. These oil-
based stains dry slowly,
which allows plenty of time
for manipulation. Generally,
when the desired grain pat-
tern is achieved, adding a
coat of elear varnish to the

(Please tirn to page 36)
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Babwllla
Top Home Inmrove’lent

* _..f*. :

"Get your home improvement project off

to a great start for only 199"

Even Bob Vila
doesn't go it alone. He
relies on the know:
how of specialists to
make sure every job is
done right. He says,

“Why go it alone? It’s so
easy to get expert
advice from HOME
REPAIR AND IMPROVE-

MENT from Time-Lire Books. And they'll get vou off to a

great start for only $159"

Everything is explained in these how-to DDDkS from
foundations to skylights, planning == :
to classy finishing touches—always
with a craftsman’s attention
to detail. —

You see it all in clear-cut step- =2,
by-step diagrams and instructions.
Everything from the stale bread
trick that takes the sweat out of
sweating copper pipe...to setting
your circular saw to cut jack raf-
ters at the perfect angle for a new addition on your home.

Your HOME REPAIR AND
IMPROVEMENT library will be
— easy to build, too,
l_m Check out Kitchens and Bath-

Lo k]

gation to buy. Pay only $199 plus

shipping and handling! Thats a full

$10.00 savings off the regular price!
Then, about every other

& HRT Torap o0y Bopay, e BagTemnegd ol

wrew  T0OMS for 15 days free with no obli-

Vik—

manth, we'll send you other books, including
New Living Spaces, Qutdoor Structures
and Adding On, all on the same free
15-day examination basis. Each is just
$1199 plus shipping and han-
dling. Keep only those you
want. Cancel anytime with
no obligation,

Bob Vila sets him-
self up to do the job
right, and you can too
Your first step: mail in
the attached card.
HOME REPAIR AND
IMPROVEMENT will
help you do the rest.

— a e T m— — —

|_Try Kitchens and
Bathrooms for 15 days free!

If carel is missing, mail to: TIME-LIFE BOOKS, LML
Box C 32066, Richmond, VA 23261-2066. =

YES. Please send me Kitchens and Bathrooms

for 15 days free examination as my introduction to the
HOME REPAIR AND IMPROVEMENT series. Also, sencd
me future volumes under the terms described in thisad,

MHame CDDAD3
C

State o Lip or

Provinee Postal Code

Al proers subject 1o spproval. Prices sulbject to change.
Home Repair and Improvement
We help you in a big way.

|
|
|
|
|
| acoress o
|
|
I
I
|



Discover
the pride.

Discover the pride
of finishing wood with
Minwax.”

It's easy to get the
rich, beautiful color
you've been looking
for. Wood Finish by
Minwax penetrates
wood to highlight the
beauty of the grain.

Then, for lasting
?hri?-dr}r Bavie ittﬁ;m

t-dry Polyurethane
by Minwax. You'll be
proud of your finish
for years to come!

Do yourself

Fliwnn i @ segirred nirmb 0007 Sbreas (ompars s

Fasg-Dryink

POLYURETHANE

o =
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OLD HOUSE RESTORATION
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dried surface not only protects your
work from dirt, grime and liquid, but
also further enhances the color under-
neath. Although the finished surface
usually won't have as much depth toit as
it would if it were done the traditional
way, the results may be perfectly ae-
ceptable to many old-house owners.

Manipulating the glaze

As far as creating the gram in the glaze
coat goes, a variety of graining tools amd
ol brusghes ean be uged. You should be

Ih

able to find most of these tools at a Food
art supply store. Combs made for this
purpose are often pulled through the
evenly applied oak-colored glaze to cre-
ate the effect of this hardwood, Varying
the pressure as vou pull the combs
through creates the oak-like patterns.
A dry brush pulled over the grain lines
while they're still wet softens the look.

One of the biggest problems begin-
ning grainers have is avoiding the light
and dark patehes that are inevitable if
you don't pull the tool or the brush
through the glaze smoothly. A little bit
of practice with the proper tools should
help you achieve this consistency.,

Although a wood-like effect can usa-
ally be attained with just a single glaze
coat, increasing the steps can give a
richer or deeper effect. For example,
when you're simulating the oak finish,
brushing a thinner version of the glaze
over the dried grained surface increases
the depth of the wood for a richer finish.
(Use a special long-bristled brush called
a flogger to do this.) Adding this thin
over-graining or toning coat creates
highlights and gives another chanee to
adjust the color for the exact finish you
want. As a final step, add a coat of clear
varnish to protect your new oak finish,

The process is a bit different when
simulating the grain of walnut. A flog-
ger is often used to apply the ground
coat of glaze. After this ground glaze
dries, the distinctive, almost black lines
are often hand-painted using a small art-
ist's brugh. Soften them witha dry
brush for a realistic look. Again, brush-
ing onathincoat of the glaze as the over-
graining or toning coat, with any neces-
sary adjustments in coloration, brings
out the highlights and adds very fine de-
tail. A coat of varnish on the dry surface
will protect vour paint job.

Restoring what's there

If you've got some grained woodwork or
wood panels that have never been paint-
ed over in your old house, you're locky!
Ag | said earlier, grained surfaces are
surprisingly durable so it's not uncom-
mon to find some in good shape after
many years. Sometimes, all that's need-
ed is a good cleaning with a mild dish-
washing soap, and water. If the surface
has scratches and nicks, carefully toueh-
ing up these areas with artist's colors
and a small brush is sometimes all that's
needed. (You'll have to experiment with
these colors. Mix them straight from the
tube on a palette to try to mateh the
grain.) If the wood is ehipped in spots,
you'll have to repaint the base color in
these places, too. Follow this touchup
work with a new coat of good quality,
oil-based varnish over the surface. (A
polyurethane can look too shiny, )

Although graining is something that,
with practice, many folks can master,
vou have to decide whether or not the
project at hand is something you can do,
If you choose the professional route,
finding a decorative painter who works
locally will take some digging. Your
best bet is to start with the local histori-
cal or Victorian society. They may be
able to recommend an expert who works
in your area. Be sure you ask to see pho-
tos of work they've completed.

Allin all, once you understand what's
involved in a deeorative painting proj-
ect like graining, the mystery of the fan-
tasy finizh iz removed. You'll see that
creating a faux finish in your old house
may be something well within your
reach, ™
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in SMALL ENGINE
service and repair

otart your own money !

1o just » shori time, vou can be ready to
join one of the festest growing industries
In America... an industry where guali-
fied men are making from $25.00 (o
m«mpﬂlﬂm‘“. w Ml.j.m h'
Iabor. Parts, engines and scressories add

Because the small engine industry has
grown so quickly, sn acute shortage of
qualified Small Engine Professionals exists

throughout the country. In foct, it"s oot un-

usual for a pood small enging man (o be
three to four weeks behind in ihe summer
and uf least & week behind in the winter,
When you see how many small engines are
in use today, it's easy to understand why
qualified men command such high prices
— us much as $49.95 for a ssmple tane-up
that takes less than an howr!

S
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65-million small engines
are in service today!

That’s right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.5.A. That's the
official count from the Engine Service
Assn,, and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowladge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-caris, snowmo-
biles, generators, snowhlowers, paint
Sprayers the list is almost endless.
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No experience necessary.

You don’t need to be a “born mechanic’
or have prior experience. If you can read,
you can master this profitable trade right
al home, in your sparetime, withoutl miss-
ing a single paycheck. Lessons are fully
illustrated — so clear you can't go wrong.

 BEAT INFLATION!

Cashinon the
huge demand for
small engine repair.

Work part time, full time
right at home- we help you
every step of the way.

You receive trade secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how o get free advertising, where to get
supplies wholesale ... all the “tricks of
the trade”. .. all the inside facts you need
to assure success right from the start

“I've had abour 8
years experience
repairing small en-

gines. ., but re-
pairs were only
minor wntil I

srarted the Foley-
Belsaw Courge.”

Wailter H. Strick
Campbedl, California

With our famous ‘learn-by-doing’ train-
ing method, you get practical “hands-on®
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine —
all yours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this

affer to find out how Foley-Belsaw
training can give you the skills you need
to increase your income in a high-profir,
recession-proof business of your own,

Just 6ll in and mail coupon below (or
send posticard) to receive full information
and details by return mail. IO IT TODAY !

Send TODAY

You get all this Professional equipment with your

course, PLUS 4 H.P. Engine. . .. ALL YOURS TO for this FOLEY-BELSAW INSTITUTE
KEEP. ... All at NO EXTRA COST. fact-filled S0 EpE AL Oup. 18

FREE o & 1 o

&

[ YES, please send me the FREE bookiet that
gives full defadls zbout starting my own business in
Small Engine Repair. | understand thers (& no obligation
and that no salesman will call

FOLEY-BELSAW INSTITUTE
63 Eﬂtlﬂu.biuﬁd , Dapt. 51624
Kangas City, Mo, 841
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VIOTORSPORTS

BY TONY SWAN

Red, White And Blue Racing

LTHOUGH the good
old boys of NASCAR
and the Indy Car
guys tend to dominate our at-
tention, thanks in no small

measure to the unwinking

eye of the TV camera, some |
of the best racing staged in |§
this country last year took

place in near-stock Cor-
vettes,

Conceived when Cor-
vettes were ruled out of the
Sports Car Club of America
showroom stoek endurance
championship after winning
every race for three years
running, thel0race Corvette
Challenge has been success-
ful beyond the dreams of its
ereators, producing incredi-
bly close competition every
time out. Max Jones, a na-
tional champion in his own
right, summed up the level of
competition when he picked
up a one-time ride in the Riv-
erside round, third date on
the calendar,

“I hadn't had much time in
the car, so [ didn't really ex-
pect to qualify well,"” he re-
called. “But when gualifying
was over, [ checked my time
and found out [ was only 1.3
seconds off the fastest time,
so [ thought, hey, that's not
too bad.

“That feeling lasted until 1
saw the starting grid for the

| some of 1988's closest racing was provided by

(2] and Bill Cooper |34) pace the field at the rain-soaked Mid-Ohlo round.

23rd on the grid!"”

Rill King, Goodyear's affa-
ble public relations director
(it's a Goodyear spec tire se-
ries), put it this way: “Every
time they line up, you've got
35 guys who all think they
can win.”

As it turned out, at least
gix of them—3tu Hayner,
Juan Manuel Fangio 11, Tom-
my Archer, Andy Pilgrim,
Mark Wolocatiuk and Mark
Dismore—were correct.
Hayner, who has been racing
Corvettes for four years,
won only once compared to
Fangio's three victories, but
was a consistent performer
all season long, finishing out

Part of the reason for the
high level of competition was
the prize money. Good
purses and an even better
seazon points fund helped
create good starting fields
every time out. When the
last champagne bottle was
emptied, Hayner had pocket-
ed $142,800 to go with his
title, Fangio collected
$115,300 and Tommy Archer
£100,450. That's not Indy-
level money, but by show-
room stock standards it's
double bingo and then some.

Chevrolet has done a good
thing here, and congratula-
tions are in order for Doug
Robinson and the rest of the
bow-tie puys. And if you like
close racing, don't miss this

B series when it comes your

Junlor Johrson [center | and \Winston champ Terry Labonte [right |
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way this year,

Bud Bird

Although it's not too surpris-
ing that more and more
NASCAR Winston Cup
teams are moving into the
Ford eamp, given Bill El-
liott's exploits the past few
seasons, one particular
switeh is noteworthy. Junior
Johnson, a Chevy stalwart
since the early "T0s, will field
a Thunderhbird effort this
season, after scoring 114
NABSCAR victories and six

Winston Cup championships
for Chevrolet since 1971.

The Budweiser-backed
Johnson team unveiled its
new T-Bird at Charlotte last
October, even though they
were still officially campaign-
ing & Chevy. Ford is particu-
larly gratified with the
Johnson deal since it has no
financial stake in the team,
aside from engines and tech-
nieal help. Johnson simply
decided he wasn't getting
what he wanted from Chevy,
and made the switch on his
oW,

Terry Labonte, who won
the Winston Cup champion-
ghip in 1984 and drove for
Johnson last vear, will be
back to pilot the new Bud
Bird in "89.

F1 Power Games
Although Formula One has
been just this side of boring

Honda's V10 should top 600 hp.
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the past eouple of seasons, thanks to the
complete domination of Honda-powered
cars—the Williams machines in 87 and
the McLarens last year—it should be a
much different story in 1989,

Due to a rules revision that eliminates
turbomotors, the F1 scene will feature
an intriguing variety of engines, rang-
ing from VA&—the old Ford Cosworth
still refuses to die—through V10 to V12,
all normally aspirated.

The V10s figure to be particularly in-
teresting, partly because it's not your
everyday configuration, partly because
Honda is going this route. Renault is
also going with a 10-banger, which will
feature pneumatic valve operation.

While the elimination of turbocharg-
ing brings peak output down dramati-
cally—a competitive F1 engine in 1989
will produce something like 600 to per-
haps 630 hp, a far ery from the 1000-plus
of the '87 Honda V6—it also makes for a
much more technically interesting se-
ries, and much closer racing.

For onee, Jean-Marie Ballestre and
the rest of the F1 rulemakers have come
up with something that may actually be
what it's supposed to.

MR2 On Steroids

Speaking of engines, here’s what the
1.6-liter dohe 16-valve Toyota MR2
powerplant looks like when it’s fully
race-prepared, whereupon output goes
from the 115 of a normally aspirated
street engine toa whopping 225,

Toyota didn't do this just to show off.
The racing version of the 1.6 will be-
come the official powerplant for Formu-
la Atlantic racers this season, supplant-
ing a veteran Corworth unit.

Toyota Racing Development (TRID),
a Toyota subsidiary based in Gardena,
California, and Don Preston Racing,
Wichita, Kansas, will supply the en-
gines, either race-ready or in kits for in-
dependent builders. TRD will supply
Pacifie division teams, while Preston
will supply the Atlantic division.

A ready-to-go engine will sell for
about $14,000, although Toyota plans to
help teams that campaigned last year
with a $5300 check to take some of the
bite out of the conversion.

Toyota's lé-valve twin-cam 1.5-liter Four is
the new power in Formula Atlantic,

POPULAR MECHANICS » FEBRLARY 1969

Motown’s New GP
Yes, there will be a Detroit Grand Prix
this June, but it won't be Formula One.
Inamove that probably startled no one,
the Detroit Grand Prix organizers have
elected to replace the high-priced F1
circus with homegrown talent, specifi-
cally the Indy Car entourage of CART.
Although F1 promises to provide
much closer racing this year than in
the past few seasons, the level of compe-
tition provided by CART has been
nothing short of outstanding. While
virtually every chassis inthe field is
made in England, either by Lola or
March, CART provides a much more fa-

miliar lineup of drivers, most of them
American.

Detroit has also suspended its plans
for moving the race from downtown toa
proposed permanent cireuit on nearby
Belle Isle, at least for this year,

While it appears that Formula One
Constructors Assn. head Bernie Eccle-
stone has once again priced himself out
of a major venue (the first was Long
Beach, California), there may yet be a
U.S, F1 race in"89.

At this writing, Road Atlanta and La-
guna Seca Raceway, in Monterey, Cali-
fornia, were both vying for such an
event. ™

BMORE EFFECTIVE By
duplicating the motion of
cross country skiing, the
world's best exercise,
MordicTrack provides the
ideal aerobic workout.

BMORE COMPLETE
Unlike bikes and
other sitdown
EXETCISers,
MNordicTrack
exercises all
the body's
major muscles
for a total
body workout.

BMORE
CALORIES
BURNED In
tests at & major wni-
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. MordicIrack easily
folds, requiring storage space
of only 17" x 23",

*Seientific test resulis included in
MordicTrack brochure.

Nnrdlc rack

THE BEST WAY TO FITNESS

MExercise

OIC with

Bill Koch

Less

B 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
than NordicTrack
...50 you can
lose weight
fFaster with-
out dieting.
BNO
IMPACT
Running and
some aerobic
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"”
your way to better health.

FREE BROCHURE AND VIDEO
Call Toll Free Or Write:

1-800-328-5888

I Minarla [H00-417-5W5 | Comasda | 00453560
141 Jonathan Blvd. N., Chaska, MN 55318
H Please send free brochure

Also free video tape (] VHS [] BETA
Fame

Hymiple I Sireet
Sitver Mpdalist l City Shate ip
A CML COMPANTY € 1968 MordicTack ] Phone { 1 [
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BICYCLES

Fiber Frames For

All-Terrain Bikes

BY NORMAN S. MAYERSOHN, Contributing Editor

ORGET all the hype

that accompanied the

introduction of car-
bon-fiber composites to bicy-
cle frame construction. The
fact is, none of those early
framesets took full advan-
tage of composite construc-
tion because they were
simply built up of
round carbon-fiber
tubing joined by
traditional metal
lugs. But here are
two new-genera-
tion off-road frame
designs that take full
advantage of the mate-
rial's characteristics
—light weight, terrific stiff-
ness and exeellent shoek
damping.

The use of this technology
in all-terrain bikes shouldn't
come as a surprise. The abso-
lute freedom of form allowed
by carbon-fiber construction
can bring a real asrodynamic
edge to racing and road bikes
(see “Rad Wheels," page B4,
May '87). But for dirt dig-
gers, it means even more, an
end to the inescapable com-
promises of metal frames
—trading off strength tolow-
er weight or giving up ride
eomfort to improve frame
stiffness.

If you're thinking that all
of this aerospace chassis
work is senseless overkill for
a mountain bike, here's
something to keep in mind.
Fat-tired, high-handlebar
bikes have grown in sales
from an elite handful to bet-
ter than a 50-percent market
share. And there are a good
many of those offerings sell-
ing at $2000 and up.

The full-bodied machine at
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Carbon-fiber monocogque frame from S5DG is strong, aero smart.

the top of the page is 8 mono-
coque Formula One bieyele
from Stephan & Sharp De-
sign Group (30170 Via De La
Mesa, Rancho, CA 92390).
Built for a specialized racing
environment, it is a spinoff of
BMX hardware and a clear
indicator of the style we're
likely to see soon in other
types of production bikes.
Monoeoque construction
offers a number of minor ad-
vantages and one major plus.
Among the lesser benefits is

a reduction of aerodynamic
drag, on the order of 8 to 10
percent lower than standard
round-tubing framework.
There's also low frame
weight to be considered,
claimed to be 2% pounds.
And the torsional rigidity as-
sures that all the energy a
rider pushes into the pedals
will reach the rear wheel and
not be dissipated in chassis
flex.

Inthe long term, the major
advance offered by this

Ballistic-strength Spectra ghves Kestrel MX-Z smooth ride.

monocoque design is really
flexibility of design. Working
with one basic mold for the
off-road models, a buyer's
frame can be custom fitted.
Loecation of the bottom
bracket and seat post can be
shifted almost anywhere in
the tub structure to match
rider dimensions, and
the blend of fiber thick-
ness and materials in
the composite may be
adjusted for rider
weight.,
The SS3DG mono-
coque frame, with a
selling price around
$900, is for those riders
who hate to lose and want ev-
ery possible edge. By the
time the company's full-on
ATE comes to market,
they'd like to reduce prices
by injection molding the
bikes from Zytel composite,
using & Kevlar film coating
for strength.

Another unconventional
frame—the MX-Z—iz some-
thing else entirely, a true
ATB rendered in exotic ad-
vanced composite materials,
and derived from the highly
acclaimed Kestrel 4000 road
racer. The new l-piece
frame set promises to make
life much smoother for the
mountain bike clan.

The unique tube layout of
the Kestrel MX-Z is made
possible by the ineredible
strength of its fiber construc-
tion. Combined with the
graphite fiber iz a ballistic
material known as Spectra,
previously used in high-im-
pact applications such as
whitewater kayaks and mili-
tary battle armor. Because

{Pleaae turn to page 118)
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[fat first you
dont succeed,
(ry ours.

If you’ve had little success finding a great tasting ultra light,
try Merit Ultra Lights. Only Merit has Enriched Flavor™ Which delivers
a richer, smoother, more satisfying taste than you ever thought possible
in an ultra light. Find out why it's one of today’s fastest
growing brands. Give Merit Ultra Lights a try. You'll
want to try 'em and try 'em again.

Enriched Flavor™ ultra low tar #A solution with Merit.

— AL AP
I —— |ﬂ|l
i

MERIT

— Ultra Lights

FILTER

Merit Ult[ﬁ iights

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

© Philip Marris Inc, 1959

Kings: 5 mg "tar;" 0.5 mg nicotine av. per cigaratie by FTC method.




Ford maintains there’s a dift
and owning Peace of Mind. Its

The new keys, the signature, the handshake.
Buying a new car 1s one of life’s great moments, but it’s
only a moment.

Astute buyers can look well down the road.
For them, the vantage point of owning a Ford, Lincoln
or Mercury becomes clearer. With Quality Care, Ford
goes a long way to give you the protection and Peace of
Mind™ you want.

Quality Care starts with a 6-year, 60,000-mile
power-train warranty,” While others are reducing their
length of commitment, Ford holds firm.

Quality Care continues with the Lifetime
Service Guarantee. This is America’s best and longest
lasting repair guarantee, covering thousands of repairs.
Once you pay for a covered repair, it’s guaranteed with
free parts and labor for as long as vou own vour Ford,

o PN Ford Mator Comgpany * Dedoonbles and resmricnoms apply Ask voue desber bar o copy o (has Do ted woarann



erence between just buying a car
called Quality Care.

Lincoln or Mercury car or light truck.,

Quality Care is certified technicians, backed
by advanced diagnostic equipment.

And it’s the optional Ford Extended Service
Plan, which surrounds you with comprehensive long-
term protection against major covered repair costs.

It’s also Ford Motorcraft replacement parts,
like filters, batteries, oil and spark plugs. Proven per-
formers on major speedways, these parts are designed
by Ford engineers to keep the quality that was in your
car from the start. o

And Ford constantly Wm (BT

FORD PARTS AMD 3ERVICE DIVISION

SUrveys customers — to improve
its products and programs.

See the difference Ford Quality Care makes.
See your Ford or Lincoln-Mercury dealer.




o
Gets Airborne

nT'S INTERESTING
to note that the
Wright brothers, af-
ter inventing the airplane,
lent their name to a company
that became famous for mak-
ing aircraft engines, not air-
planes. What the Wright
brothers came to understand
very early on was that once
vou get an airplane to fly,
flight is no longer the chal-
lenge. Keeping the airplane
flying is. The Wright Co. de-
voted itself to the develop-
ment of reliable aireraft
powerplants, resulting in the
classic Wright radial engines
which are still powering
DC3s and a lot of other air-
craft today.

The opposed 4- and f-cylin-
der Continentals and Lycom-
ings used in most general
aviation aircraft for the past
40 yvears have been doing a
great job of providing rela-
tively troublefree, reliable
flight. However, they're
heavy, have a lot of frontal
area, are not too fuel effi-
cient, and are getting more
and more expensive,

Thus, the search for a bet-
ter aircraft powerplant goes
on. One of the leading con-
tenders is the rotary engine.
You'll recall that the theoret-
ical PM Secorpion project air-
plane design we developed
with Burt Rutan ("“Wings
For Tomorrow™, page 70,
Aug. '88) had twin rotaries.
And NASA has endorsed the
rotary as having a lot of
promise for aireraft,

But the aviation rotary has
had, at best, an on-again, off-
again history. Felix Wankel
died at the age of 86 last
October without seeing the
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Em—
AVIATION

ary Engine

BY FRED MACKERODT, Contributing Editor

powerplant he invented fly-
ing successfully on an ongo-
ing basis,

The last big news we had of
i new aero l'l'..'llil-]"_'_i‘ was Lthe
Textron-Lyeoming and John
Deere collaboration to devel-
op one for general aviation,
The projeet died in mid-1987
when Lycoming dropped out
because production of gener-
al aviation aircraft was in the
midst of a serious depres-
sion, and liability insurance
was soaring out of sight.
John Deere was left to pur-
sue other uses for the rotary,
such as in stationary power-
plants and for powering mili-
tary vehicles—or a0 we were
left to believe.

Then along came Maurice
Brockington, When that
Chula Vista, California air-
craft designer came up with a

Aero rotary, with bullders Ryusuki Oku and Jim Mederer. Engine ex-
pased [right ) shows components in 18-in.-dla. package.

design for an experimental
aireraft a while ago, he began
searching for an engine.
Finding no suitable power-
plant for the slick airplane he
had in mind, and not wanting
to “hang a propeller on a
junkyard engine,” Brocking-
ton developed his own.

He formed BEC Aircraft
Engines, Inc. and sought out
Jim Mederer and REyusuki
Oku, owners of Racing Beat,
a company in Anaheim, Cali-
fornia which has been build-
ing race-car rotaries since
1871,

Mederer, a former Air
Foree captain who spent his
military eareer as a mainte-
nance officer working on F4C
Phantoms, already had expe-
rience bullding aviation rota-
ries. He constructed two
3d0-hp engines in 1974 which

were supposed to go intoa
500-mph push-pull aircraft
being developed for the un-
limited class. The project ran
into cooling problems and
Mederer lost track of it.

However, Racing Beat
jumped at the chance of de-
veloping an aero rotary for
BEC. That powerplant is
shown here.

It iz based on the 13B 2-ro-
tor engine found in the Maz-
da RX-7 sports car and de-
velops 190 horsepower at
6300 rpm on the Racing Beat
dyno, Mederer estimates
that the engine will swing a

T4-in, prop once a gear reduc-
tion is found to drop prop
speed to the 2700-rpm range.

Mederer expects the en-
gine to be extremely dura-
ble, He's shooting for a 30040-
hour overhaul interval.

Brockington is about to
gtart durability testing,
which will include 200 hours
on a test stand and another
2000 inan RV4 kitplane,

He sees the preat advan-
tage of the rotary being its
extremely compact 18-in.
frontal area. He also predicts
very low maintenance, con-
fined mostly to changing
sparkplugs and filters.

Cruise fuel consumption
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ghould be higher than in a conventional
engine of equal power, Brockington
says, although he has to wait for the test
program to get underway to see how far
he ean lean the mixture, Without the
poppet valves of conventional engines,
the rotary leans more aggressively,

While discussing rotary fuel con-
sumption, Brockington mentioned that
John Deere was making some break-
throughs in the area of stratified-charge
technology for the rotary.

John Deere? We thought that project
was in limbo, Far from it, a souree close
to the project now tells us,

In fact, John Deere is now actively
talking to prospective partners in the
general aviation business about devel-
oping an aero rotary with anywhere
from 50 to 3000 hp.

Our source sees the John Deere aero
rotary as being smaller, lighter, higher-
powered and more compact than con-
ventional engines, along with having
better fuel economy and somewhat low-
er emisgions. He also sees the new en-
gine as one of the major hopes for revi-
talizing the general aviation business.

The rotary project is now in the works
at John Deere Technologies Interna-
tional, Inc., in the same plant where the
Wright radial engines were made in
Woodridge, New Jersey.

Numbers Or Needles?

Analog or digital gauges—which are
better instruments for the cockpit?

We recently replaced the needle-type
analog turbine inlet temperature gauge
in our Aztec with a unit made by Elec-
tronics International, Inc., of Hillsboro,
Oregon. The TIT gauge in a turbo-
charged airplane like ours indicates the
temperature of the exhaust gases which
drive the turbocharger just before they
enter the turbine. The gauge is used to
lean the air/gas mixture, but its other
major function is to let the pilot know
when the mixture is getting =so lean
—and the resulting exhaust gas so
hot—that the turbocharger, the ex-
haust system and possibly the rest of
the airplane are about to melt. Tem-
peratures above 1650° F are a no-no,
and a special feature of the El gauge is
that it incorporates a flashing red light
when things get too hot for comfort. All
temperatures are accurate to within 1°,
reaction time is instantaneous, and an-
other neat feature is that the gauge also
measures ambient temperature. On
cold mornings, there's no more guessing
whether the engine needs preheat. Just
flip on the master, and the El gauge
tells the actual temperature of the ma-
chinery in numbers. Whenit's below 10°
F, we need the heat machine.

Analog gauges have their uses. The
stack of needle-type gauges that meas-
ure the cylinder head temperature, oil
temperature and oil pressure in the Az-
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tec tell us everything we need to know

about both engines at a glance, which is
especially useful on the takeoff roll. For

years, race-car drivers have aligned

gauges to point straight up when every- |

thing is working properiy.

A friend of ours at Deleo Electronics,
Tom Goesch, tells us that the deciding
factor between analog or digital gauges
should be whether you need an absolute
number or a general range, A fuel gauge

l:llgtt.lf gauge at bottom shows twbudlmner
inlet temperature for both engines. One |
mid-right shows fuel burn for each engine of
13 gph, and Loran-based mpg of 6.62.

is an example where you'd want an abso-
lute number. We'd rather know we have
52 gallons left, than somewhere be-
tween a quarter and a half tank, With
head temperatures, a range iz fine,

Goesch spends most of his time work-
ing on the head-up display system being
installed in the Pontiac Grand Prix and
Olds Cutlass Supreme, This is the sys-
tem that projects information such as
spead indieations on the windzhield.

The optical technology for this came
from the aviation industry, where Del-
ca's carporate partner, Hughes Aircraft
Co., has been working on head-up dis-
plays for airplanes for years.

Deleo took what Hughes knew, sim-
plified the system, and brought the
price down into the £300 retail range.

Now what Deleo learned is being re-
eycled back to Hughes and aviation, and
is being applied to the development of
an affordable head-up digplay for pri-
vate airplanes,

What's needed to get people to buy
new airplanes is to give them something
not available on used airplanes, Rotary
power and head-up displays could be
two of these things. ™
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Dustbroom

BY FRANK VIZARD, Contributing Editor

HE USE OF the
wurd “digital” in vid-

eo has come to signify
a variety of special effects
ranging from strobe images
to picture-in-picture capabil-
ity. NEC has a different no-
tion. The company chooses to
avoid what some might label
as gimmicky features. In-
stead, NEC's VCRs incor-
porate digital eircuitry for
improved picture guality.

NEC first introduced digi-
tal noise reduction in 1986
but its best and latest effort
can be seen in the DS-80001
video cassette recorder. At
the push of a button, the digi-
tal noise-reduction eircuitry
ingide the VCR reduces dis-
tortion such as wavy lines
and white flecks of “snow™ in
noisy videos, whatever the
source. These sources in-
clude prerecorded tapes,
homemade videos, off-air
broadcasts and cable trans-
missions.

The digital noise-redue-
tion circuitry in the DS-
80000 waorks so well itisa
wonder that it is not a stand-
ard feature in every VCR.

What happens is that the
next field of video informa-
tion is added to the field cur-
rently displayed, Because
the picture information in
each field is nearly identical,
the signal power of the pie-
ture is in effect doubled.

Both video fields are sub-
jeected to video noise, of
course. However, video
noise is random—it rarely oc-
curs at the same place in each
field. So while the picture on
the screen has twice the sig-
nal power, the video noise in-
ereases only by a factor of
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Digital

Digital circults in NEC's DS-8000U VCR reduce nolse and jitters in videos.

L4. The result is a visible im-
provement in signal-to-noise
ratios for both the luminance
(brightness) and chromi-
nance {color) video bands,

Picture quality is further
improved by the inclusion of
HQ circuitry—available on
many YCRs—to add sharp-
ness and detail to the picture,
HQ circuitry generally ex-
tends the white clip level by
20 percent, thereby improv-
ing definition.

Super Quiet

Although NEC's digital
noise-reduction circuitry no-
ticeably improves any video
source, NEC engineers were
particularly clever to employ
it as a feature ona VOR with
Super VHS capability. Super
VHS improves picture reso-
lution to more than 400 hori-
zontal lines, by expanding
the bandwidth from the
broadeast standard of 4.2
MHz (330 lines) to 5.4 MHz.
Inereasing the bandwidth,
however, not only increases
horizontal resolution but also
inereases the likelihood of
video noise. NEC uses a dual
8-bit system of digital noise
reduction that encompaszes

the entire 5.4 MHz Super
VHS bandwidth to decrease
the video noise level.

The digital noise-reduc-
tion eircuitry in the DS-
B000U ean be turned on or off
as desired. The oN/OFF
switch is mostly for the bene-
fit of retail salespeople dem-
onstrating the feature, as
there is no good reason not to
have the circuitry engaged
cantinuously. There is a 3-
position switch that does
have greater significance,
Level one is appropriate for
general use. Levels two and
three should be engaged for
viewing video sources with
correspondingly greater vid-
20 noige problems. Levels
two and three do introduce a
noticeable time lag into
scenes, however. Speeding
objects or sudden move-
ments by actors, for exam-
ple, produce a trailing effect
that seems to elongate the
maotion,

The NEC D3-80001 is a
top-of-the-line VCR listing
for $1500. The inclusion of
digital noise-reduction cir-
cuitry is not the sole reason
for the high price tag. Addi-
tional digital circuitry, for

instance, is used to improve
freeze-frame and slow-mo-
tion modes. The still frames
are rock steady. The slow-
motion mode, at one-third
normal speed, has a lifelike
sensation. The DS-80001
also has three different pic-
ture-search modes as well as
a strobe effect. Hi-fi sound
and MTS stereo complement
the picture,

Talking VCR

“Yo! Coach! What do I do
now!" You might remember
shouting that question to the
sidelines during your playing
days and getting the right
answer. Too often, however,
the coach isn't around to help
you later in life—such as
when you're trying to pro-
grama video cassette record-
er. Video has long been a
game without coaches. Now
there is one,

Programming a VCR is of-
ten unnecessarily diffieult.
Recognizing this, manufac-
turers are tryving to make
this chore easier. On-sereen
digplays and bar-code pro-
gramming are some of the
more recent innovations in
this area.
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Most of us, perhaps, would prefer to
have someone on hand just to tell us
what to do. While technicians don't
come in the same box as the VCR, Sharp
has come up with the next best thing—a
remote control that talks to you.

This talking remote control is called
"Voice Coach” and it’s packaged with
Sharp's Optonica VC-G980U VCR
(3800), Voice synthesization is used for
three functions: setting the clock, set-
ting the alarm and time-shifting.

Let's say you're time-shifting, for
example. Audible instructions work vou
through the correct procedure one step
at a time (the Voice Coach izn't given to

Sharp’s Volee Coach remote control gives
you vocal Instructions for VCR programming.

long speeches). When the time-shifting
procedure is completed, the Voice
Coach tells you what you've done as a
final check. A typical spund-off reads
like this:

“The VCR timer is programmed to
record Channel 7 at 9:05 pm on Tuesday,
February 14, until 10:30 pm on Tues-
day, February 14, in standard play
mode."

Granted, this speech sounds a little
wooden but this is about as long-winded
as the Voice Coach gets. Pushing the
TRANSFER button sends the program-
ming information to your VCR via an
infrared transmission.

The VC-GS60U is more than a VCR
that talks to you. Features include hi-fi
sound, MTS stereo, Super VHS capahil-
ity and a VHS Index Search System
that marks each recording start point on
a videotape.

The Voice Coach, of course, is what
makes this VCR special. There are

POPULAR MECHANICS ® FEERUARY 1989

many things in life to remember. With
the Voice Coach, programming a VCR
isn't one of them.

Gridiron Videogame

One of the first videogames to carry an
athlete's endorsement is John Elway's
Quarterback ($45), for the Nintendo
system. The endorsement by the Den-
ver Broncos passer should tell you what
kind of game-plan to expect.

As far as being a realistic reflection of
a football game, John Elway's Quarter-
back falls a little short in the manpower
department. The offensive and defen-
sive squads field only nine players each
instead of the full 11. This translates
into a game that is built primarily
around the passing attack. Sports cyn-
ies might say that this videogame does
reflect real life since Elway’s team, the
Denver Broncos, has historically had a
weak running game.

Before each serimmage, a choice of of-
fensive and defensive plays is flashed on
the sereen. On offense, you have a
choice of 12 plays, including a punting
and field goal formation. The emphasis
on passing is evident in the playbook.
The rushing attack—what little there is
—consists of four plays led by the quar-
terback.

Although it lacks a traditional run-
ning attack, John Elway's Quarterback
is still quite enjoyable. Asin the real
game, plays are suggested by the coach-
ing staff—meaning the game-cartridge
program. Both the offensive and defen-
sive quarterbacks have only a few sec-
onds to “audible” a change of play.
Unless a change is made, the play the
computer suggests unfolds,

John Elway |above) quarterbacks the plays
in your Ivingroom with his own videogame.

The A and & buttons on the control pad
allow the on-screen players to throw,
Jjump or dive as the situation warrants.
The on-screen graphics are quite good,
Down, yards-to-go, time and seore in-
formation are displayed across the top
of your TV screen.

John Elway's Quarterback can be
played in either a one or two player
made. In the 1-player mode, the game
cartridge controls the opposition
plays. o]
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ORTER-CABLE has

recently added two

new saws to its line of
quality portable power tools.
However, the really inter-
esting part is that both saws
are scaled-down versions of
standard-size tools. They're
designed to be lighter, more
maneuverable and easier to
handle. But, don't be fooled
by their size, both of these
downsized saws are rated as
professional-duty tools.

The 2aw Boss is a 6-in. cir-
eular saw that, despite its
reduced size and weight,
boasts the performance of
larger and heavier saws.
Powered by a 9-amp, 8000-
rpm motor, it will eut
through 2-by lumber in a sin-
gle pass—both at 80" and 45,
The depth of eut capacities
are 1'% in. at 90° and 1%/; in.
at 45", The Saw Boss weighs
inat & pounds. That's about 4
or 5 pounds less than a typical
TWa-in. zaw.

Other unigue features in-
elude a sawdust chute that
accepts a collection bag or
vacuum hose, spindle lock for
casy blade changes, and a
left-side blade position for
greater visibility of the cut-
ting line, To make plunge
{pocket) cuts safely and accu-
rately, the saw has a clever
depth-stop mechanism. This
allows you to preset the
depth of cut and then plunge

Here's the Saw Boas [right ) as compared to a
typical 7VYe-In. drcular saw. Reduced size and
welght means greater control.
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le Big Saws

BY JOSEPH TRUINI, Shop And Tools Editor

Tiger Cub

Saw Bows is a compact. &-In. circular saw that performs

like bigger saws despite reduced slze and weight. The
F-amp saw [s shown with optional dust collection bag.

the spinning blade into the
work with the saw’s base
held flat down on the work's
surface, This method per-
mits safer and more accurate
plunge cuts,

The Saw Boss (model No.
345) eomes with a 6-in. com-
bination blade, antizplinter
base insert and blade wrench
for about $1556. A sawdust
collection bag (model No.
39334) is available for about
H13.

The second saw, called Ti-
ger Cub, is the world's first
compact reciprocating saw.
An indispensable tool for
rough-cutting framing lum-
ber and plywood, the recip-
rocating saw is a favorite tool

of carpenters, home remod-
elers, plumbers and electri-
cians. When fitted with the
appropriate blade, it can also
cut through nail-embedded
wood, composition panels
like particleboard, plasties,
metal and steel,

The Tiger Cub is powered
by a 4.5-amp motor that fea-
tures all ball-bearing con-
struetion and an electronic
variable-speed control for
blade speeds from 400
strokes per minute (spm) to
2600 spm. It has a full 1-in.
blade stroke and the univer-
sal blade elamp accepts
gtandard-size reciprocating
saw blades. The open shoe
desipn means greater visibil-

design for use in confined quarters. The 13%:-in.-
long saw comes with a steel carmying case.

saw features slim, inline

ity of the cutting line,

The saw's slim inline de-
slgn and compact size allows
1-hand use in cramped, con-
fined spaces such as an attie,
crawlspace, under a cabinet
and between studs, rafters
and joists, The Tiger Cub is
13%: in. long and weighs b
pounds. That's about 5 in. |
shorter and 4 pounds lighter |
than a typical reciprocating
BAW.

It comes complete with a
side handle, blade wrench
and steel carrying case that
can house the saw with blade
attached—a convenient fea-
ture. The Tiger Cub (model
No. 9647) costs 3185,

For details on these two
saws and the complete line of
P-C tools, write to Porter-
Cable, Box 2468, Jackson,
TN 38302 ™

It may be small, but the Saw Boss can still
make big cuts. it can saw through 2-by lum-
ber with blade set at 90" and 45°, as shown.

—E B

[
[

Compact Tiger Cub [top] Is shown as com-
pared to a standard reciprocating

Cub Is designed for cutting in tight spots.

saw. Tiger
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"An Audio Guide To
Your Car's Performance"

Have you ever broken down in the middle of the night
somewhere? No help around, too dark to get out of the
car to seek assistance. Well, SOUND ADVICE will help
you avoid a major breakdown like this.

SOUND ADVICE is an audio cassette tape containing
20 of the most common noises that your car can make,
It will enable you to pin-point that mysterious knock and
growl, thud and rattle, click and clunk, squeal and
squeak. And, most important, which sounds need
immediate attention.

The sounds made by your car can alert you to needed
maintenance and help you avold extensive and expen-
sive repairs. This unigue auto diagnostic tape has been
compiled by Mort Schultz, PM's expert contributing
automotive editor. Every car owner should have one,

SOUND ADVICE allows you to hear the nolse with the
car running under operating conditions. Play the tape in
your car's casselte deck for on-the-spot comparisons or
in the quiet of your home to sharpen your listening skills.

The tape identifles noises that come from inside and
outside the engine, as well as underneath the car.

Included are a worn water pump, loose drive belt,
defective power steering pump, worn valve, a failing air
conditioner compressor, a loose shock absorber and
more.

Listen To What Your Car
Is Saying!

SOUND ADVICE will help you keep your car at peak

performance at all times. For a few dollars investment
you can save hundreds! ORDER YOUR TAPE TODAY?

only S7.95 T\SOUD
# V-1010 1 ADﬂa:_F I'I,II

Send to: Popular Mechanics | | .qgmeai- .

Box 1014, Radio City Station | | M |

M \

New York, NY 10101 \ | mﬂ"‘*"“"“'“ s |
II I.wm.- prenals |

{Please make check or money order i\ .m::':ﬂ"ﬁww" 1
payable to Popular Mechanics) e ek I pied £ II

| EEE
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Only From the World’s Largest Boatbuilder...
a Complete 17-Foot Boating Package for

At its regular list price of $7995*,
Bayliner's 1700 Capri Bowrider has
been one of the most sensational

values in boating...now, at its

limited-time Boat Show Special

price of only $6995, it's the b
of the decade!

Imagine...17 feet of eye-catching
good looks, luxurious appointments
and agile performance, all in one
compact package that's as easy to
trailer as it is to store away in tight
spaces. And if you buy now—
betore March 15, 1989—you'll

save $1000!

Built Tough
Because it's a Bayliner,

Only $6995*1

With tough, hand-laid fiberglass, ex-

terior-rated, marine-grade carpeting

and vinyls, and lifetime-guaranteed

argain  Perko cleats. Unitized construction,
a Bayliner exclusive that assures a

stronger, lighter-weight hull, teams
with Bayliner's patented Sequential
Lift Hull@ design to deliver maxi-
mum performance and economy.

All the exiras at no extra cost
And the 1700 Capri is equipped as
well as it's built, with such no-extra-

cost features as AM/FM cassette
stereo, ski storage locker, custom

the 1700 Capri is built to
take years of heavy use,
and come back for more.

POWERED BY

FORCE
Outboards

transom platform,
built-in cooler, built-in
fuel tank, a full set of
custom-fitted

canvas...plus, a dependable 85 hp
Force outboard. Choose either the
standard Escort galvanized trailer or
the new optional Escort painted
trailer. It's all standard—the kind of
equipment other builders call
optional. And it's all yours for less
than seven thousand dollars!™ But
only through March 15...and only at
your participating Bayliner dealer.
Visit him today; look in the yellow
pages, write or call toll-free for the
name of the dealer nearest you:

1-800-255-2530

Bayliner Marine Corporation
Product Information Services

PO Box 3900, Dept. 0230

Peoria, IL 61614-0896

A attiale of U5 Maring, 3 Broviswick Company

*Manutacturer's suggested Boat Show Special Price in efiect for a limited fime anly & participating dealers. Actual prices sed by dealer. Taxes, registration, freight and dealer prep
charges exira. Prices, specifications and equipment may change without nodice
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COMPARISON TEST FEBRLY

JEEP
COMANCHE
PIONEER

Popular
echanics

BY RICH TAYLOR, Cantrrbutl ng Editor; PM Photos by vn: Hm- o

T'S A FORMULA that's almost as old as the mo-

tor vehicle itself: Big engine + small car = fun-to-

diive hot rod. In this case, we're talking about

lightweight 2-wheel-drive pickup trucks,

crammed to the fenders with G-cylinder power. The

guickest ean zip from 0 to 60 mph in 10 seconds, some-
thing only musclecars could do until recently,

Unlike those old musclecars, which were pretiy 1-

dimensional, these tire-smoking muscle trucks are as
well-rounded as most automobiles. They ride, corner
and stop with surprising agility. Indeed, they even
boast such ear-like amenities as ergonomically designed
interiors with Recaro-clone sport seats, high-power
sound gystems, speed-rated tires on alloy wheels, and
ABS brakes. Nearly all of them can be ordered with an
extended cab that seats four adults at least as comfort-




COMPACT COMMANDOS

ably as in most 2+2 sport coupes,
These trucks are so comfortable
and convenient that several of our
test erew protested that they aren't
real trucks. But where does it say a
truck has to have rubber floor mats
and viny] bench seats to carry a load?
Despite velour bucket seats and cli-
mate control systems, any of these
muscular compacts can haul 1500 to
2000 pounds in sturdy double-wall
bed. There's also room in each to load
the proverbial 4 <8 sheet of plywood.
The strongest can also tow up to
5000 pounds, thanks to separate
frame construetion and lots of torque,
Surprizingly enough, 30 mpg is not
unreasonable to expect at highway

MISSAN
HARDBODY
SPECIAL V&

speeds. Agnin, this is compy
passenger cars of similar
price,

Because most buyers will treat
them like an especially useful automo-
bile, we tested these moscle trucks
with the same standard track tests w @
use for our l.h.l:'ﬂ-l nger car anp ari-
sons, Then w
them back-to- ¥ O
surfaces—b-lane freeways, city
sireels and switchback mountain
roads. We also spent some time blas
ing down dirt fire roads, and dise
ered a pickup’s combination of low-
speed torque and high ground

and

clearunce is perfect for off-pavement
play, evenin 2-wheel drive,

Toyota SR-5 Vb6

When we compiled all our test data
plus the votes of our G-man test crew,
one truck emerged as the favorite,
but only by the narrowest of margins.
Toyota's pickup has been totally rede-
signed for 1989, and it has edged
ahead of competitors introduced as
recently as a year ago. It's by far the
most eivilized of these trucks—one
tester summed it up by sayving “the
Ford was the best truck, but the
Toyota was the best car"™—from its 7-

Compact commandos
. clockwise from top left are:
. Mitsubishi SPX, Mazda B2200 LX,
i GMC 5-15 Sierra Classic, Isuzu Pickup,

Dodge Dakota Sport.
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spoke alloy wheels to sports sedan
dashboard.

The Toyota's styling is sleek and
contemporary, with the same round-
ed aero lines as the new Cressida. The
interior seems cut from a much higher
grade of materials than those in other
trucks, with ergonomically contoured
adjustable bucket seats and a padded
3-spoke steering wheel that might
ha yween atolen from the £25, 000 Su-
pra. The controls and analog gauges
are convenient and attractive, with a
real sense of style that's largely miss-
ing from lesser pickups.

clockwise from top

Grouped
left are: Jeep Comanche Pioneer, Nissan

Hardbody Special V6, Ford Ranger 5TX,
Toyota SR-5 V6.
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The SR-5"s smooth 3.0-liter, luel-
injected VB has plenty of power. [t
raced to third behind the Jeep and

vinger at the drag strip, a heartbeat
ahead of the big-engined 8-15, It also
had the second-best brakes, and tied
for first in both the slalom and skidpad
with times faster thin most of the pas-
senger cars we test,

Toyota offers the highest payload
sipacity in this class at 2655 pounds,

plus a :";HIH}-|“||L|:H'] tow rating. It may
be smooth, guiet, comfortable and
ike, but it's also tough. The only
thack is 1its £16,000 price tag. In

FORD RANGER STX

its defense, it was loaded up with ev-
ery imaginable accessory, Compara-
bly equipped, the Toyota is competi-
tively priced. Other trucks may excel
in one or two specifics, but when it
comes to an outstanding combination
of truck capabilities and sedan com-
fort, we'd say Toyota's SR-5 V6
stands alone.

Ford Ranger 5TX

On the other hand, if you really want
to go truckin', Ford's hot-selling
Ranger may be the ticket. Our sporty
STX was red-on-red, and red hot. 1t
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COMPACT COMMANDOS

blasted through the quarter-mile be-
hind only the larger-engined Jeep,
and no doubt cmﬁd have been per-
suaded to hustle 0-60 in under 10 sec-
onds with a little fine tuning. That's
moving right along for under 3.0-li-
ters hauling over 3000 pounds. The
Ranger also has the best brakes in
this clasgs—ABS on the rear to pre-
vent sliding in lightly loaded trim
—and tied for first in the slalom as
well. It's great fun to drive, with lots
of pep, balanced handling and a solid,
stable feeling under all conditions.

For 1989, the Ranger has been giv-
en an aerodynamie nose, similar to
that on Ford's full-size F-series. [t'sa
bit tall and boxy compared to the
Toyota, but the Ranger simply ex-
udes strength and brawny machismo,
And it is the best-selling compact
pickup, so obviously Ford's tough-
guy image appeals to a lot of folks. Us
ineluded.

Recaro-like adjustable bucket
seats, white-on-black gauges and
clever interior ergonomics make the
STX especially comfortable. But we
unanimously hated the fuzzy red up-
holstery that covers every square

inch of the ingide—seats, door panels,
even the A-pillars. This ultraswish
treatment seemes totally incongru-
ous in an otherwise swashbuckling
hot rod.

Jeep Comanche
Pioneer

Now this is a muscle truck. Order the
177-hp, 4.0-liter straight Six, and the
Comanche will rip off 16-second quar-
ter-miles all day long. There's nothing
technically unusual about this power-
plant, but it sure gets the job done
—smooth, torquey and strong. The
Comanche was more than a half-sec-
ond quicker than the Ranger in the

quarter-mile, and unusually compe-
tent in every other track test as well.

But unlike the Toyota or Ranger,
it's a handful to drive fast. Steering
feel is too light, and there’s a lot of roll
in hard corpering. Over bumps, the
suspension sets up a pitch and yaw
motion that's very disconcerting,

The Comanche is due for an update
—boxy lines and an interior distin-
Fuished by glitzy mylar trim, idiot

ights and poor ergonomics signal
time for a restyling, inside and out.
On the other hand, it will be tricky to
redo the Comanche and retain the es-
sential “Jeepness” that attracts so
many buyers,

GMC §-15 Sierra Classic
Also sold by Chevrolet dealers as the
5-10, this rugged little workhorse has
just about defined the compact truck
market for the past six years. The
styling still looks good—smooth and
Etmiggtfurwa.rd, timeless yet timely.
It's one of the most sophisticated
shapes around, and as one of our test-
ers pointed out, “the styling is so
gmxf: it's hard to judge the size.”

The interior is equally timeless.
New instruments were fitted a year
or two ago, quasidigitals that are nei-
ther as functional nor attractive as the
analog gauges they replace. Every
one of our testers complained about
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PRICE ENGINE/ ENGINE ENGINE' TRANS- WHEEL- LEMGTH 'WIDTH TRACK
MANUFACTURER/ LIET! ISPLACEMENT HP, RET/ ORIVE  MISSION BASE OVERALL OVERALL FRONT/REAR

MODEL AS TESTED (ci'ce) TORQUE(Ib.1.) LAYOUT  TYPE  (in/mm) (inmm) (in/mm] (in,mm)
Dodge Dakota Sport $11.058/ Vi, OHV 125@4000mpm'  fronti  4-speed 11200 1859 2 6B4 FGOB1544
I $13,784 2383917 195 @ 2000 pm  rear aulo 2844 4721 1737 R:58.51510
Ford Ranger STX $10,7459/ V&, OHY 140@ 4600mm/  fronl  S-speed 1250 1827/ 668  F:S55.0/1397
513,040 179/2933 170(@2600mm  rear  manual 3175 ARG 1688  FA:54.6/1386
GMC 5-15 Sierra Classic 58,641 V5, OHY 160@4000pm/ froml  4spesd 1083 2 17R2 647/ F54.11374
513,904 PEH4205 230D 2800rpm  roar aulo 2750 4526 1843  RA:54.1/1374
Isuzu Pickup £7,200/ L4, SOHC  120@5000mm/  front/  G-speed 1056 177.3 66,6  F56.9/1445
473 1562550 146 @ 2B00mm  rear  manual | 2682 4503 1651 R559/1418
Jesp Comanche Pioneer §7.646 L&, OHY 1T7@AS00mm’  Monl/ S-spead 119068 1840/ 71.7/  F57.0/1448
$10,538 242/3962 224 (@ 2500 pm  rear manual 3038 4830 1822 R:S7.00M448
Mazda B2200LX £0 545 L4, SOHC B5@4500mpm'  fronl S-speed 1175 198.8 857/  F55.1/1400
== $10,740 1332184 T18@ 2500 pm  rear manual 2985 5050 1670 A:55.5/1410
Mitsubishi SPX $10,179 L4, SOHC  109@5000rpm/ fronl! Sspeed 1161/ 1882 652" F:54.71300
k. $11,853 166/2555  142(@3000fm mar  manual | 2950 ATHD 1655  FA:55 31408
Nissan Hardbody Special V& 55,540 VG, S0HC  145(@4800rpm/ front' S-speed 1161 18955 650  F54.0/13094
510,344 1812960 1660 2B00pM  rear  manual 2948 4965 16851  A:S5.5/1409
[ Toyota SR-5 V6 $12.688/ VB, S0HC  150@4800mpm'  fonl! Sspeed 1215 1833 665  F5331353
516,240 181/2966 180@ 3400 pm  moar antial J08E 4908 16888 H:E3I 01369

1. Bast spaed achisved while weaving through seven cones placed in-ins, 100 . apan; speads provide index of transkent msponse.
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MITSUBISHI SPX ™

them. Otherwise, the S-1005-15 inte-
rior is just about perfect—obviously
American, but with a very interna-
tional feeling. The excellent bucket
seats would benefit from more adjust-
ability and better support, but they're
perfectly acceptable as is. You can
drive all day and arrive unkinked.

Sophisticated, well-rounded and
balanced are words that could be used
to deseribe not only the GMC's styling
and interior, but its performance, too,
New last year, the 4.3-liter V6—liter-
ally three-fourths of the legendary
360-cu.-in. small-block Chevy
VB—has great power and bottomless
torque.

Our test 8-15 tied for first in both
steady state and transient handling
tests, thanks to an inherently good
chassis, heavy-duly suspension and
Goodyear Eagle GT tires. Good look-
ing, powerful, fun to drive and moder-
ately priced—there's not much wrong
with this truck.

Mazda B2200 LX

You could say most of the same things

borrowed from the old 626 sedan.

Mazda promises that the new 121
hp 2.6-liter Four from the MPV will
soon be available in the B-series. We
say why not fit the 158-hp 3.0-liter V6
used in the MPV and 9297 This would
make the pickup one of the best com-
pact trucks on the market.,

Engine aside, the B2200 is a fine
truck. Its interior cuts a very good
line between car-like lnxury and truck
toughness, with attractive but dura-
ble tweed upholstery, fully adjustable
bucket seats, an automotive dash and
exceptional sound system. The ergo-
nomics are excellent.

The B2200 looks purposeful and
rugged, more similar to the Ranger
and 5-15 than to other Japanese pick-
ups, but still modern and attractive.

At the track, the B2200 was a medi-
ocre performer not only in accelera-
tion, but in our braking and handling
tests, too, Part of the blame must go
to the smallish and slippery Japanese
Dunlop all-season tires. With a com-
parable grip on the road, the B2200
would be competitive. All our testers
liked this truck and praised its quali-
ty, durability, comfort and moderate
price. But where's the musele?

{ Please turn to page 122)

Shelby Dakota V8

For 1989, Carroll Shelby is wedging
Chrysler's time-honored 318-cu.-in.
V8 into the little Dodge Dakota Sport.
The 175-hp V8 clips 4 seconds off 0-
60 times and adds B mph to quarter-
mile speed. A stiffer suspension and
fat 225/70HR-15 Goodyear GT +4
lires boost skidpad and slalom per-
formance. There's also a 3.90:1 limit-
ed-slip differential, an additional
frame crossmember, and the usual
add-on exierior graphics and aero
panels, a charcoal cloth interior and
leather steering wheel. The price for
this added muscle and panache is
about $1500 more than a Dakota
Sport V6. That's a bargain—A.T.

DODGE DAKOTA
SPORT

about the B2200—it's good looking,
well-built, nicely balanced, fun to
drive—but with one major exception.
There's a big hole where the engine
should be. = :
Now, the largest available power-
plant is a wimpy 85-hp 2.2-liter Four = ]
CURB STEERING BRAKE MAXIMUM AVAILABLE AVAILABLE CARGO FUEL ECOMOMY  ACCELERATION  BRAKING TOO-FT.' SKIDPAD”
WEIGHT  TYPETURNS SYSTEM GVWRPAYLOAD/ BED LENGTHS [EPA city/ 0-60 MPH (sec.]  G0-0MPH SLALOM  200-FT
(Ibs.| LOCK-TO-LOCK FRAONT/REAR TOW RATING {lbs. (1) PM tesi Yo-MILE (sec. @ mph) (M) {mphj CIRCLE (B)
3270 power recirculating  11.3-in. venied disc BB 2550 6580 15 14.3 156 GBS 76
ball'd 2 8. 0-in, drum, ABS 5900 2205 18.82@ 71.44
3133 power recarculating  10.3-in. vented disc A5B01 700 60,70 18/ 10.9 149 61.94 T8
balid.5 9 0-in. drum, ABS 5500 19.80 17.50@ 77.16
2648 power recirculating  10.5-in, vented disc BOR22000/ 60,75 17 11.0 173 61,04 B
bail'3.5 8.5-in. disc, ABS 6000 18.41 17.79@ 77.90
2665 power recinculating  10.1-in, vented disc 540072550 61.756 21/ 14.3 176 B0.09 =
ball’3.4 10,0-in. disc 2000 nn 19.02 @ 71,07
3008 power recirculating  11.0-in. venied disc/ 471811621/ 6.0.70 165 9.9 160 61.23 A
ball3 5 10.0+in. dirum 5000 18.98 16.88 (@ B1.22
2790 power recircudating 10 1-in. veniad disc) 4460/ 1400/ 8.0.6.1,75 21 16.0 175 BOS2 74
ball3.3 10.2 drum 1500 2338 19,43 (& 69 50
2825 power recircudating  10.1-in_ vented disc/ 425514300 60,74 20 15.2 156 £1.68 a7
balla.4 10:0:in. drum 2000 21,01 19.12 & 70.82
3140 power recircudating  10.2-in. venled disc 51402000 61,6275 17 1.8 185 50 84 5
balla.5 10,0-in, drum 5000 22 81 17.72 @ 76,68
2060 powernecirculating  10.0-in. vended disc/ 5600/2655 62,72 17 11.4 155 61.94 B
ball3.6 10.0-in. drum 5000 21,15 17.67 @ 77.89
i

2. Gforce generated during steady-state travel arcund a 200-t.-dia. circle. Chart number represants an average of best clockwise and counterciockwise laps.
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COVER STORY

(G BREAKERS!

Delivering cargo—or saving the whales—icebreakers are
pulling their weight in the frozen reaches of the Arctic.

OU DON'T EXACTLY hear
Yt.he sound. You feelit.

As the ship mounts the ice
and smashes downward in one shud-
dering, violent crunch, the noise pen-
etrates the ship's thick steel hull and
travels all the way to the bridgedeck,
enveloping the men at the helm, the
throttles, the nav/com center. It's a
piercing crash, a desperate thudand a
mighty howl—all in one.

She baeks off, lurches, heels, sum-
mons her strength and thrusts once
mare. Sensing weakness, she pushes
against the ice with the kind of relent-
less spirit you'd find in a boxing ring.
Friction-reducing bubbles hiss from
her flanks as the sound resounds
throughout the ship.

Free at last.

Until the next pressure ridge. And
the next—as the temperature drops
to 50° below zero C and the fleeting
light casts lengthening shadows on
endless white,

Even so, it's business as usual up in
the High North, where icebreakers
like Otgo, Finland's state-of-the-art

BY JOHN FINE

diesel-electric, carve passageways
through once-impenetrable ice, pav-
ing the way for the movement of peo-
ple and eargo to scattered outposts.
Ieebreakers are changing the way
men live and work ini.he%l

ing up huge tracts of land and sea to
commercial development, extending
the reach into once-forbidding terri-
tory at the top of the world.

Indeed, Soviet icebreakers have an
at least two oceasions gouged all the
way to the North Pole. And icebreak-
ers—not solely the means of economic
exploitation—are also benefitin

ildlife. Last October, it took Ameri-
can ingenuity, Eskimo willpower and
Soviet icebreaking muscle to free two

oung California gray whales ice-
i‘:ounlf off Point Barrow, Alaska (see
sidebar). The world’s attention
turned to the ice—and to the ma-
chines that break it.

State of the art

Built by Wartsila for Sudoimport, the
Soviet ship importing organization,
Taymyrand Vaygach are stupendous

examples of the shipbuilder’s eraft.
The new Soviet nuclear icebreakers
are massive. Their overall length is
105.2 meters (480.6 ft.) with a breadth
of 2920 meters (90,3 ft.) and a shallow
%raugﬁ:eufﬂ.nﬁ meters tﬂﬁ.%ft.].

rom their respective spoon-shaped
bows—better Lupemuum EI::IT crush ice
several meters thick—rise their fat,
T-story superstructures. Below the
waterline, a cutting wedge of special
high-tenaiie steel 2 in. thick can be
driven forward with a force of 300
metrie tons (660,000 pounds). Previ-




Marking several advances in design
and propulsion, Wartsila Marine’s

instantly adjusts propeller output for
changing ice and sea conditions.
Flberoptic switches change rpm or

trim from futuristic bridge wings.

Soviet icebreakers Taymmyr and

Arktika |below left] rely on nucear power
and immense hull form to break ice

for long distances. Hauling freight
between widely separated Arctic

outpaosts (below right] is the goal.




State-of-the-art diesel-
electric powerplants—some
relying on superconducting
materials—may find use In
Wartsila's future lcebreakers. An
ARCO LNG carrier [top right) is
envitioned, as well az a

lce train.

ous Soviet icebreakers drew 11 me-
ters, making it impossible for them to
waork in the shallow water estuaries
like the Jenisei River. Taymyr and
Vaygach will sail these rivers with
considerable ease.

Aboard each vesszel, one pressur-
ized water nuclear reactor turns
water into steam that runs two Sovi-
et-built turbines. The turbines are
connected to a Siemens main genera-
tor. The reactor also powers two aux-
iliary turbogenerators, two smaller
steam generators, and three evapora-
tors for fresh-water production, along
with a condenser to recyele the steam-
generating plants. Shafted to the en-
gines are three giant fixed-piteh
stainless-steel propellers: Each pro-
peller stands 5 meters (16 ft.) high and
weighs more than 30 metric tons. The
engines that will turn these massive
serews through thick Aretic ice devel-
op a total of 50,000 shaft-horsepower.

Taymyr and Vaygach have been
designed with spacious erew aceom-
modations. Russian crews are often
away from home for protracted peri-
ods, With accommeodations for 138
persans, many features have been in-
corporated into the Soviet ships to
make shipboard life more comfort-
able. Living spaces on the new Rus-
sian nuclear s are also above the
main deck to minimize vibration and
noise. A swimming pool, fitness cen-
ter, movie theater, ibrary, photo lab,
sauna and space for leisure activities
haveall been incorporated into the de-
sign. A room to grow fresh garden
vegetables has even been added.

“Taymyr was our fifth nuclear-
powered icebreaker. Voygach is the
gixth,” says Leonid Dargﬁw. Sudoim-

58

port’s chief supervisor on the nuclear
icebreaker project.

The Soviets are committed to nu-
clear icebreaking, Danilov explains,
because of the t distances in the
Soviet Arctic. “If you look on a map of
the northern part of the Soviet Union,
you will see it's very far from industri-
al eenters. Today, the northern area
is very important. There are oil and
gas fields and precious metals. These
raw materials have to be transported

to where people can process them. An
atomic-powered icebreaker can work
continuously for three years, Of
course, it needs normal supplies like
food and water, and the crew changres
every four months. But a convention-
ally powered icebreaker with a full
amount of bunker oil can work only 30
days before it needs refueling. Every-
one in the shipping company is pulling
out their hair how to get fuel to the
ships,” Danilov laughs.

Finnish perspective

The Finnish National Board of
MNavigation prefers diesel-electrie
icebreakers. Capt. Raimo Rintala,
commander of Finland's newest
icebreaker, Kontio, explains: “We
don't want nuclear ships on narrow
and shallow archipelagoes from the
standpoint of safety, and we don't
need as big a vessel compared to the
Russians, who have long distances to
navigate. We have the technol to
build them, but we operate smaller
vessels in these dangerous waters."

Icebreakers Save The Whales

DINT BARROW, AK—The world
was watching when two young Cali-
fomia gray whales baecame trapped in sea
ice last October off this remote Alaskan oil
town. The successiul effort 1o release the
leviathans—sparked by a fresh global
breeze of environmental awareness
—also showcased unique icebreaking
technologies.
The Archimedean Screw Tractor, oper-
ated by oil rig supply firm Veco Interna-

Trapped gray whale comes up for air.

Veco's Archimedean Screw Tractor.

tional, aroused perhaps the most interest,
Transporied to the rescue site in the belly
of an Air Force C-5B Galaxy transport, the
vehicle scampered along on twin-rotating

As the pontoons tumed, raised metal in
a screw-like pattern ru the length of

each dragged the vehicle forward. Used
on smooth ice of medium thickness, it
helped keep some channels clear, but
was sidelined during the final attemplt.
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Keeping Finland's 22 ports and har-
bors open, cutting channels through
the ice, breaking out, convoying and
towing eargo vessels and tankers is a
challenge requiring specialized de-
gigns. Friction and resistance against
the hull present significant problems.
Wartsila Marine has found several so-
lutions. Otso and Kontio, forinstance,
have a new hull form.

Kontio iz 99 meters (317 ft.) long x
24.2 meters (75ft.) wide with a
draft of 8 meters (25.6 ft.). Like
Taymyr and Vaygach, their sloping
bows are designed to break the ice
downward, The ship's bottom is

inted with a special epoxy, called

nertia 160. At the waterline, Otso
and Kontio are surrounded by a 33-
millimeter- (2-in.-) thick compound
stainless-steel band. The stainless
steel not only provides great
strength, but epoxy paint on the rest
of the hull allows the ship to slip easily
through the ice. The hull and stern are
made of 22-millimeter-thick steel.
Specially designed heavy-duty rud-
ders add to their strength.

“During Otso'sice trails, we backed
into an ice ridge at a speed of 10 knots
to prove to the eustomer it doesn't
break,” Henrik Segercrantz, Wartsi-
la's marketing manager, explained.

“With a normal icebreaker, the
Inertia 160 wears off first in the wa-
terline area. By putting on a stainless-
steel belt, you get a hull that doesn't
wear. The belt increases the opera-

tional time between dry-docking.”

In addition to the hull, bow eonfigu-
ration and structure, the two new
Finnish icebreakers feature Wartsi-
la's air-bubbling system (WABS).

Capt. Rintala explains, “Three big
ED[}G—]fdlnwatt compressors push air
through 48 holes low on the hall.
Water comes up with the air and [u-
bricates between the ice and hull, re-
ducing friction.” The air-bubbling
system can also be used to maneuver
Kontioinstead of bow thrusters.

Ships at work

Tests under actual conditions with
this new class of ship have proved the
effectiveness of Wartsila's hull de-
signs and concepts. Otso encountered
ridges of ice 15 to 20 meters (48 to 64
ft.) thick on her first trial. Her very
first charge penetrated 50 meters
(160 ft.) into the ice. Otsoslipped back
off the ice itsell without using its en-
gines. The second charge penetrated
the thick ice ridge over a distance of
110 meters (352 ft. ).

The new ships are also equipped
with port and starboard heeling sys-
tems that create icebreaking forces in
different parts of the hull. In addition,
two trimming tanks fore and aft
aboard Otso and Kontio can be filled
respectively with 552 and 342 tons of
water, Trimming tanks add to the dy-
namic systems of the vessels, chang-
ing the icebreaker’s eguilibrium.

{ Please burn fo poge 124)

Also in the arsenal: A Sikorsky Sky
Crane helicopter swinging a 10,500-
pound concrete and steel ice masher,
High hopes for a air-cushion
vehicle—"that could make cubes out of
foot-thick ice,” according to one hopeful

t—were dashed when the ma-
chine's rubber skirt deflated on a small

sel Admiral Makarov did the heavy work

Slivorsky Sky Crane swings into action. The successful Admiral Makarowsalls toward Barmow'.

pressure ridge almost 30 ft. high.

But brains—and heart—as well as
brawn eamed ultimate victory in this un-
usual fight for lile. Eskimos with chain
saws—"thinking like a whale,” as one Es-
kimo elder put it—carved breathing holes
for the animals that led them away from
shoals. And a couple of simple bubbler
devices kept the breathing holes from
crusting over in the frigid weather.

In the end, people saved the whales.
But some incredible machinery played a
part.—Jim Colg
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AN ICEBREAKER
g Y APPROACHES
== /1 PACK ICE
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BUBELER SYSTEM

Hull shape, not brute ramming power, has
a significant Impact on Icebreaking
potential. A sioping bow allows the ship to
ride up on lce, crushing It under the ship's
welght. A bubbler system pumps friction-

! reducing air between hull and lce.
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ELECTRONICS

A PERFE

Here's our choice of the most innovative,
trendsetting electronics products for 1989.

BY STEPHEN A. BOOTH, Electronics Editor
w HEREVER ELECTRONICS products make their

fairs in Chicago, Las Vegas and -

Tokvo—PM's electronics staff is always on hand,
searching for the items that stand out among the literally thou-
sands introduced. As in past years, our criteria for selecting the
top produets favors innovation. The eleetronics item either is the
first of its kind, advances the state of the art, or provides a mean-
ingful service to the customer., Among the current crop of prod-
ucts, the only first of its kind is Canon's RC-250 still video camera.
Our nine other selections represent enhancements of existing
produet technology. Their manufacturers have incorporated new
features that extend the products’ usefulness, ™

Visit A Nightclub—Or Cathedral

—From Your Living Room

Digital magic is a fitting description for Toshiba's XB-1000 audio/video Integrated amplifier
[ §94%). On the outside, it looks like a conventional 125-watts-per-channel Integrated amp
that lets you control 15 audio or video sources |CD, radio, VCRs and so on|. Inside. the XB-
1000°s digital processor can re-create the acoustics of elght locations—Including concert
hall, stadium and theatrical Dolby Surround—when a pair of rear speakers Is added.

Walking Dictionary
Franklin Computer has improved its
Language Master Dictlonary and
Thesaurus. The new LM-3000 model

| 5350) displays 80,000 definitions and
470,000 symonmyms, and defines the
synanyms at the press of a button.

-
—

0

.

?

No More Rain Checks
Sony Is well known for iIngenuity and
performance In electronia products. The
company also eams its reputation for
designing products according to the way
people use them. The CCD-5F7 Handycam
Sports camcorder | 5 1850] proves the paint.
Lightweight, portable camcorders lend
themseives to active |ifestyles—and
outdoor acthvities often are accompanied
by rain, snow, salt spray and other
elements harmiul to electronic. Although
It is not submersible, the Handycam Sports
shell lets you operate the CCD-5P7 under
conditions. The Bmm camcorder
within s Ideal for recording sports action:
It couples a X power zoom with six shutter
speeds, Up 10 Yige of a second.

Hi-Fi I

]

hing But The Pnon’atn
Maost ﬁﬂ Hllgtﬂdi}’fﬁaﬂllli by Stereo soundtrack, and an

increasing number of movie theaters are equipped to reproduce it.
You can enjoy the special sound effects in your living room too, if
you route the audio portion of a Dolby encoded videotape
through a Dolby Surround Sound procesor and a hi-fi 5ys-
tem equipped with front and rear pairs of speakers.
Akal's VE-ATTU-B videocassette recorder |$779) gets
you part of the way there. The VHS HI-Fi VCR has a
Dolby Surround Sound decoder bullt In—along
with a 10-watts-per-channel amplifier to power

the rear (or amblence) speakers. In effect, it's
three products In one chassis.

&0
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Move Your Walls By Remote Control
If you've already got a stereo or hi-fi VCR, the AudioSource S5 Two surround
sound processor | 5250) will let you extract the Dolby soundtrack from suft-
ably encoded tapes. What's more, the 55 Two's bullt-in 30 watts-per-
channel amp will power the sound effects from a pair of rear-channel
speakters. The 55 Two also imparts concert-hall effects for musical
sources, such as CD, and synithesizes stereo sound from monaural
sources. You'll adjust the size and acoustics of your “hall” from

your easy chair by remote control.

Safe And Sound

Sansul's Supernova A-1 security
system | 5250). Once armed by
remote control with its small,
keychain transmitter, the

Volkscom
Vendex In‘lﬂnllﬂlldt::TI

invent the personal computer,
but its Headstart Turbo 888-XT
makes computing more accessible
to more people. The IBM XT-
compatible offers more than an
attractive package price | §995.
including sofoware and

| monochrome monitor): The
bullt-in Vendex Operating
Ervironment also teaches you
how to use the computer. And,

if you need more than this
headstart, you can call the
toll-free PC Coach for

personal assistance.

(SR REES® " =T RE RS

M —

" |
k. il .
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l‘.-’f;..:-xl . 51, pall: i, 26
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Poolside Conversation
What's the use of a cordiess telephaone If
you can't take it out by the pool? Once
again, Sony's got the answer In lts water-
resistant SPP-510 Sports Phone [$199). it
can make phone calls through its iIndoor
base unit from up to 1000 fr. away and it
acts as an intercom too, 50 you can call the
base unit for fresh towels.

Its Organiser [l [$250) a
lifestyle-compatible
computer. With 32 kilo-
bytes of memory on a 9-
volt battery, you can camy a
desk full of facts and figures
inyour pocicet.

Forget The Film

Canon’s RC-250 5till Video Camera

| 5800) Is the first filmless electronic camera
for corsumer use. In place of film, the RC-
250 records 50 images on a 2-in. magnetic
disk, and projects them on your TV screen.
The disk s reusable: You can erase the
photos you don't wish to keep, and record
new ones on the empty frames.

POPULAR MECHANICS ® FEBRLIARY 1989

L




AUTOMOBILES

Sleek hwd Reatta uses Riviera mechanicals, including state-of-the-art touchscreen instrument
panel. With 3800 V6 and two seats, it's almed at up-market buyers.

1 BUILT

A BUICK

PM goes on-line at Reattaville.

BY MIKE ALLEN, Assistant Auto Editor
PM Photos by G. Photo

HERE ARE 3336 individual
gpot welds holding a Buick
Reatta body togpether, a fact
that acquires a certain im-
mediacy when you've wrestled a 250-
pound spot welding machine into
place for a thousand or so of those
welds yourself. Cars have welds in
places where most people don't even
suspect there are places. And for a
magazine editor who rarely wrestles
with anything heavier than a dead-

line, it induced pains in places where |
never suspected I had places.

It takes 89 man-hours for the work-
ers at the Buick Reatta Craft Centre,
in Lansing, Michigan, to build a
Reatta, starting with flat rolls of
sheet steel going in one end of the
plant, and shiny new cars driving out
the other end, My assignment? To
work along the line, following one car
from beginning to end, and then to
drive the car for a few days. Would

(GM's claims of one of the best QC
(Quality Control) audits in the indus-
try hold up? Or would “my” car drive
down the road slightly sideways, rat-
tling and shedding parts,

Punching in—ear

I've been through auto plants before,
What that usually means is that some-
one from the public relations staff be-
comes umbilically attached, leads the
visitor through the nicer sections of

Editor Allen attaching VIN number plate to new floor pan.

¥4

Reattas ride AGVs several times during assemibly.
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the plant while giving vague answers
to questions, and then takes him
somewhere nice for lunch. But on this
early (6 am) morning the PR staff is
still in bed, and lunch is anybody's
guess. Bob Thomas, the Reatta proj-
ect manager, has a lot of confidence in
his workers, or 1'd never have the
chance to do this.

We start out in the body shop
where little pieces of sheet steel are
placed in fixtures and welded togeth-

POPULAR MECHANMICS ® FEBRUARY 1989

Roof pane! s held up by suction untll lowered into place.

er into bigger pieces of steel. 1 begin
with a round of introductions, and an
immediate opportunity to begin re-
freshing my welding skills. These big
spot welding machines are heavy, and
even though they're counterbalanced
with cables and pulleys, there's a lot
of effort involved in musecling the
welding tips into place. Hold the tips
at just the right spot, and press a
trigger to clamp the tips together.
Squeeze another trigger, and a mas-

Although a few of the Reatta’s welds are
done by robot. Editor Allen got ample op-
portunity to refresh his welding skills while
Following his car down the line.

sive jolt of electricity passes between
the tips, heating the metal between
them cherry red and occasionally
throwing sparks 30 ft. Then do it
again, and try not to flinch,

Heatta production is fewer than 50
cars per day, which means there's

LE




I BUILT A BUICK

plenty of time to do a good job. [ can't
imagine maintaining the 50-car-per-
hour (or faster) pace of most other car
assembly lines,

By mid-morning break, the skele-
ton of my Reatta has reached the
point where it's too heavy for even
two men to carry around. At this
point, the barely recognizable floor
pan is lifted onto an AGV, an Auto-
matically Guided Vehicle that follows
wires set into the conerete floor of the
ghop. Under computer control, these
mobile robots earry the vehicle
through the body shop unattended, on
through station after station, and ulti-
mately to the paint shop.

Well, at least most of the time. Az 1
watch an AGV move out of the robotic
welding station, another empty AGV
gilently glides across the floor and
gently eollides with it. Both robots sit
mutely until someone notices them.

“1 hate these things," says my
welding teammate, putting down his
hammer and punching something into
a nearby keyboard. The interloper
slinks off, and my Reatta moves on.
Bob Thomas commented on this alter-
cation later. “Somebody talked me
into putting in those AGVs when we
set up this plant. It seemed like a good
idea at the time, because it main-
tained a lot of flexibility, especially in
the body shop where there are a lot of
parallel operations going on. We could
route cars to different stations de-
pending on lots of different things.
But we've had a lot of downtime, and
they've been a bad investment.”

AGVs and a few robots are among
the few signs of the "80s in the Reatta
plant. In spite of the high quality of
in-house stampings, metal finishers
use the traditional tools of the trade
—pitk hammers, spoons and files—to
smooth out irregularities before the
paint shop. [ spent some time relearn-
ing the metal-finishing skills [ ac-
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At last] Allen drives the nearly complete Reatta off the end of the assembly line.

quired years ago repairing my own
race cars. Fortunately, new Reattas
need less work than my old Porsches.
Those high-quality stampings are
made in a %aci?ity (on the grounds)
that can change dies (from fenders to
door skins) in about 3 minutes, as op-
posed to the traditional three weeks,

Lunch
Lunch is certainly not the usual PR
cloth-napkin affair, but instead con-
sists of two beef-and-napalm burritos
purchased from the back of a pickup in
the parking lot. There's no bell, no
sudden cessation of activity, but the
shop just gradually gets quieter for
about an hour or so. I do manage to
avoid several pinochle games, instead
using the time to talk to some of the
guys about building cars.

“Thig plant used to be a drop forge
plant,” says one veteran. “I spent 15

years here making axles and differen-
tials. And when GM started changing
to front-wheel-drive, there were a lot
of guys out of work." GM had closed
the plant with no plans to reopen.

But when Buick needed a facility
for a low-volume assembly operation,
they made the UAW an offer. They
needed a base of experienced, gkilled
workers, and that was available in the
Lansing area. But the old-fashioned
Hatfields-and-McCoys adversarial
relationship between the union and

ment had to change, Quality
control and productivity standards
had to improve, because the up-mar-
ket Reatta was going to sell for
$25,000—plus. It was a 2-way street
—Buick was prepared to give the
workerz a congiderable hand in the
day-to-day operation of the plant.

Back to work
After lunch I follow the car into the

paint shop. There's a unique
ment between GM and PPG—I‘.ﬂe

paint shop is operated as a concession,
and the paint isn't paid for until it's on
the car and accepted. PPG employs
the workers.

The actual painting operation is ro-
boticized, the cars dizsappear into
adark tunnel for the spraying. The ar-
rangement works, because Reattas
have the best produetion paint job in
my experience, completely devoid of
the orange peel that seems to be an in-
dustry standard of late.

The next morning sees my Reatta
astride another, better-behaved
AGYV, headed for assembly. It's a hee-
tic morning, installing the wiring, hy-
draulie lines, interior and instrument
panel. No robots here, just people
who seem to be able to work quickly
and efficiently, talk about cars in gen-
eral, what it's like to work in the
Reatta plant, and baseball—all while
lying on their backs and connecting
things over their heads,

Their are two watershed points
along the line. Installing the engine
(from under the ear) is done by a 2-
man team. And to watch them, you'd
swear they were communicating tele-
pathically, because there's no wasted
movement, or talk of any sort.

A few hours later, there’s the big
benchmark—starting up the new car
and driving it off the line. Will it start?
Will it make gruesome noises? Will
Bob Thomas and 400 UAW members
tar and feather me and send me back
to New York?

But the first twist of the key brings
the engine to life. [ experience an al-
most uncontrollable desire to floor the
throttle and burn rubber all the way
to the street. Fortunately for my job
security, there's a pit full of alignment
gear and several hours of final detail-
ing before my Reatta rolls out.

Driving

There are several weeks of paper-
work and inspections before my
Reatta is delivered to PM's Manhat-
tan offices, and I spend a good portion
of it thinking up trips to take and call-
ing lady friends to offer them a ride.
My Reatta arrives in perfect condi-
tion, goes down the road straight,
doesn’t rattle or shed any parts.

Thanks to Buick and the Reatta
Craft Centre for a job well done, They
spell it Centre because they want
everyone to know that it's not just
another car factory, but someplace
where the people who build the cars
are important,

Bob Thomas refers to them as the
people who actually add value to the
car as they work on it, as opposed to
management types. Judging by the
results, it’s a philosophy that
works. ]
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SHOP TOOLS

ROUTER

BITS

A workshop guide to choosing
and using router bits.

BY JOSEPH TRUINI,
Shop And Tools Editor
PM Photos by Brian Kosoff

THERE‘S no
~ questionabout it

“" The router is a su-
perversatile, indis-
pensable power tool and

is standard equipment in
most wm:dwﬂrltjng shops.

) However, without a bit, a

| router is like a Porsche with-
out an engine— nice to have,

but not much good.
¥y In last month's issue, we
showed how to get the most from

your router. Here, we present a

look 4t the various bits that make the

router such a versatile, must-own power

tool. Router bits are available in hun-
dreds of sizes and styles for shaping,
trimming and carving wood and plastics.

A vast majority of do-it-yourselfers owna

router with a ¥-in.-capacity chuck.

Therefore, router bits with Yi-in.-dia.

shanks are the most commaon. Note, how-

ever, that we alsoshow bits with ¥ -in.
shanks that fit larger, more powerful
routers,

Router bits are made from four basic

45




materials: stamped steel,
steel (HSS), carbide-ti

or solid
carbide. Stamped steel bits are rela-
tively new the least expensive.
Made from flat steel, the bits are
stamped, rolled to shape and then
hardened.

Bits made of HSS are popular
because they are available in a
wide vaﬂuetge] of shapes and
sizes, re y inexpensive
and can be hand-sharpened in
the with an aluminum oxide
stone. Superdurable tungsten car-
bide-ti

bits, but t.he;f hold a sharp
cutting edge many times longer.

{Some sources say up to 20 times long-
er than HSS.) Once they do become
dull, however, carbide-tipped bits
must be professionally sharpened.

Solid carbide bits are used primari-
ly to cut and trim plastic laminates.

d bits are more expensive

mm Ro&i rabbet gradually i
t. ta b in
several passes. Lower the bit slightly

Basic bit
Router bits come in two basie styles:
with a pilot or without. A pilot is sim-
ply a noncutting part of the bit that
rides against the workpiece edge to
control the cut. When using a stand-
ard, nonpiloted bit, some sort of
g,'mde is ordinarily used to control the

P’ilﬂtad bits come in two forms. An
integral, solid pilot is used on piloted
HSS bits. Carbide-tipped bits are fit-
ted with a ball-bearing pilot, The ball-
bearing rolls along the workpiece
ed Eﬂ?iﬂpit]]{:;muttﬁf is ni:::lmed.

, onthe other gpin
at the same speed as the bit. There-
fore, when using a solid-pilot bit,

y advance the router steadily—without

stoppin avoid friction burns on
the workpiece edge.

Note some bits are designed as
scaled-down shaper cutters and must

be used with the router in a router ta-

ble. Now let’s look at each bit shown.

1. Rabbeting bit—As its name im-
ies, this bit is designed to rout rab-

B::: for rabbet joints. If you build

boxes, bookcases, drawers or any
you should have arab-

after each pass. The Ye-in.-shank, car-
bide-tipped bit shown cuts a %-in.-
wide mt heannq' pilot con-
h*ulat.hewﬂth of the cut. It's $19 from
Zac Products, 34 Renwick St., New
York, NY 10013,
2, Half-round bit—This bit lets you
rout & half-round shape in the edge of
a board in a single . The carbide-
tipped bit has two flutes that cut a ¥
in.-dia. bullnose. Use it to shape the
Bd%!ﬁ of drawer mﬂﬁ:jftlhlehupa and
orm decorative round mold-
ing. Rout stock thicker than % in. to
create a half-round with bead detail.
Since g{;} bit has no pilot, use a
straightedge to guide the router. The
Y4-in. radius bit shown costs $59 from
Zac Products, 34 Renwick St., New
York, NY 10013.
3. V-groove bit—Milled entirely from
golid carbide, this bit cuts V-shaped
grooves in wood and plastics. The Y-
in.-wide cutting head is ground to a
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90° angle. Use it to create decorative
accents on furniture and millwork.
It's also an excellent bit for routing
gigms, It costs about $19 at hardware
stores. It's also offered in W, %, % and
% in. dia. Contact Freud, 218 Feld
Ave,, High Point, NC 27264,

4. Straight bits—Nearly every rout-
er-bit collection starts with a few
straight bits. Shown here are the
three most valuable sizes: Y, Yeand %
in. dia. These simple bits are used to
cut dadoes, grooves, rabbets and for
certain edge-jointing operations.
Each bit has two carbi &tip;?d flutes
for smooth, fast cotting. The bits
shown cost: §9 (Yain.), $12 (%2 in.) and
$13 (Yain.). Contact Zac Products, 34
Renwick St., New York, NY 10013.
5. Dovetail bits—With one of these
bits, you can rout precise-fitting
dovetail joints that rival traditional,
hand-cut dovetails, Dovetail router
bits are most often used in conjune-
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tion with a dovetail jig or template.
You can also rout dovetail-shaped
slots, to form a sliding dovetail joint,
by simply guiding the router against a
straightedge. Note that dovetail
joints are cut full-depth in a single
pass, Both the bits shown cut Y-in.-
wide dovetails with 14° sides. The Y-
in.-dia. shank bit ($16.60) is carbide-
tipped. The other bit has a Yi-in.-dia.
shank and is made of solid carbide
($14.30), Contact Freud, 218 Feld
Ave., High Point, NC 27264,

6. Double end V-groove hit—Get
two hits for the price of one with Ver-
mont-American's versatile double-
ended V-groove bit ($4.50). Made of
high-speed steel, it has two cutting
points. One end is ground to 45°; the
other to 60°, Use it to rout signs,
for freehand carving and to form
simulated V-groove paneling. Con-
tact Vermont-American, Box 340,
Lincolnton, NC 28063,

7. Laminate trimmers—Anyone
working with plastic laminate needs a
laminate-trimming bit. Shown here
are two popular laminate trimmers
from Bosch. Both bits are carbide-
tipped with ball-bearing pilots. The
tall, narrow bit on the right is a %-in.
flugh-trimming bit ($14.20). Use it to

trim overhanging laminate flush with
the perpendicular surface. The bit on
the left is a bevel trimmer ($11.65).
Note that its flutes are ground to a 10°

angle. Use a bevel trimmer after a

flush-trimming bit to bevel the
edge where two laminates meet
at 90°. Contact Bosch, 100
Bosch Blvd., Router Bit Dept.,

' fiew Bern, NC 28562,

8. Mortising bit—Looking somewhat
like a straight bit (No. 4), this Y%-in.-
dia. bit is designed primarily for rout-
ing hinge mortises. A deep slot be-
tween the two carbide-tipped flutes
promotes fast cutting with excellent
chip removal. This makes it especially
effective when routing resinous,
ﬁumm;r woods. It's 810, Contact
osch, 100 Bosch Blvd., Router Bit
Dept., New Bern, NC 28562,
8, Core box bit—This round-noze bit is
used primarily for routing flutes in

&7



ROUTER BITS

columns, doors and period moldings.
It can also be used to carve signs. To
convert it toa cove bit, attach an edge
guide to the router's base so that only
half of the bit's profile is exposed. The
bit features a %i-in.-wide, carbide-
tipped head and costs $15.60. Contact
Vermont-American, Box 340, Lin-
colnton, NC 28093,

10. Panel pilot bit—This unusual look-
ing tool is a cross between a router bit
and a drill bit. It features a self-drill-
ing point, solid pilot and spiral cutting
flute. Made of high-speed steel, the
bit will bore through wallboard, ply-
wood, chipboard, insulation sheath-
ing and thin aluminum, Then, ad-
vance the router to rout out an area.
The boring and routing is all done in a
single operation. Use it to cut door,
window and vent openings. It's avail-
able at hardware stores for about $5.
Contact Vermont-American, Box
340, Lincolnton, NC 28083,

11. Chamfer bit—There are several
ways to chamfer an edge, but none is
quicker or more accurate than using a
router. The Fread chamfer bit shown
has two large, carbide-tipped cutting
edges that are ground to 45°. A ball-
bearing pilot controls the bit. The
chamfer size can be adjusted by rais-
ing or lowering the bit. The bit shown
costs about $30, Contact Freud, 218
Feld Ave., High Point, NC 27264,

12. Stamped steel bits—Economieal
Dura-Sharp router bits are stamped
and rolled from heat-treated, high-
speed steel. They're available in 23
different sizes and styles and are sold
individually or in 5-piece and 15-piece
sets. The bits shown are Roman ogee,
beading and V- ve, However, the
major reason g-rl?:nuﬂharp bits are
popular is their cost: about half as
much as conventional HSS bits. The
bits range from $1.50 to £5.65 each.
The 15-piece set costs about $35. Con-
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tact The Credo Co., 2765 National
Way, Woodburn, OR 97071,

13. Door frame and panel bits—Any-
one with a ¥-in, router can now mill
traditional frame-and-raised-panel
vabinet doors easily. The bits shown
are for use only with the router
mounted in a router table, They in-
clude a cove-style raised panel cutter
and a ball-bearing Eﬂuled coping and
sticking cutter. Both are carbide
tipped. The coping and sticking cut-
ters are sold in a pair—the one shown
and one identical, but inverted eutter
—for $85. The cove-style raised panel
bit costs 870. Contact Zae Produets,
34 Renwick 5t., New York, NY
10013,

14. Keyhole slot bit—Use this unigue
HSS bit ($6.35) to cut keyhole slotz in
the back of picture and mirror frames,
small cabinets, and other wall-hung
items. Lower the bit into the work to
bore a ¥-in.~dia. entry hole. Then, ad-
vance the router to mill a recessed
slot. The finished keyhole will slide
over and lock onto the head of a serew
or nail. Contact Vermont-American,
Box 340, Lincolnton, NC 28093,

15. Flush-trimming bit—Similar to a
ball-bearing piloted flush-trim bit,
this =olid earbide bit is used to trim
plastic laminates flush. The bit fea-
tures a solid pilot and a%-in.-long cut-
ting edge. This style bit ($9) will cut in
tighter spots than ball-bearing pilot-
ed hits. Contact Freud, 218 Feld Ave.,
High Point, NC 27264,

16. Cove bit—For shaping decorative
edges and milling moldings, the cove
bit is a standard, must-own bit. Cove
bits come in a wide variety of sizes and
styles. The HSS bit shown has a solid
pilot and two flutes that cut a Ve-in.-
rad. cove. It costs about $9. Contact
Baosch, 100 Bosch Blvd., Router Bit
Dept., New Bern, NC 28562,

17. Router bit kit—Here's a preat gift

for any woodworker—ineluding your-
self. Freud offers this valuable 15-
piece router bit set that contains the
most commaonly used bits. The set in-
cludes a Yi-, Y- and Yi-in. straight bit,
round-nose, V-groove, dovetail, pan-
el pilot, bevel trimming, cove, rabbet-
ing, rounding over, Homan ogee,
chamfer and two flush-trimming bits,
Six of the bits have ball-bearing pi-
lotg. All the bits have Vi-in. shanks
and are either solid carbide or carbide
tipped. They come in a handsome
wooden storage case, The set costs
about $276. That's less than $18 per
bit. For details, contact Freud, 218
Feld Ave., High Point, NC 27264,

18. Multiform bit—Convert your
router into a production molding ma-
chine with this unique bit. Called the
Multiform bit, it's designed to pro-
duce standard moldings. In fact, with
this one bit you can make 39 different
moldings. Twelve of the moldings are
made in a single pass. The remaining
27 molding shapes are formed in two
passes over the bit. Custom-shaped
moldings ean also be cut. The bit has a
Yo-in. shank and measures 4% in.
long. Use it in a router table only.
Priced at $99, this bit is for serious
woodworkers. Contact Freud, 218
Feld Ave., High Point, NC 27264,

19. Arbor shank bit kit—Here's an
economical way to start, or add to, a
router bit eollection. This set includes
five carbide-tipped cutters and a ball-
bearing piloted arbor. The Yi-in. ar-
bor comes with two bearings, washer
and locknut. Simply slide one cutter
and a bearing onto the arbor and
tighten the locknut. The cutters in-
cluded are: %- and Y-in. rounding
over, cove, Roman ogee and rabbet-
ing. They come in a plastic case and
sell for $73. That's $14.60 per bit,
Contact Vermont-American, Box
340, Linecolnton, NC 280493, M
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CARPENTRY BASICS

RAFTER
LAYOUT
WITH A
FRAMING

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,

Contributing Editor
MANY people feel comfortable
using a framing square for such
tasks as laying out stud locations ina
partition wall or marking off joist
positions on a backyard deck. But con-
fusion invariably sets in when inexpe-
rienced people use a framing square
for ealeulating the proper length and
cut lines of roof rafters. This job isn't
as difficult as it seems, especially
when you consider that just about all
the information you need is stamped
right on the square itself,

The methods shown here are for
measuring common rafters. They are
the most straightforward members of
the rafter family and are, by far, the
most often used. They appear in sim-

ple gable roofs as well as typical shed
roofs, and as such represent the type
of work you are most likely to tackle
—namely small outbuildings or sim-
ple house additions,

The framing square consists of two
blades called the body and the fongue. |

COMMEN AEFTER

nnp i maETH

EYIEHARR

1 Typical common rafter construction and
terminology. Small triangle Is drafting con-
vention that indicates roof pitch.

The body is the wider and longer
blade, usually measuring 2 = 24 in,
The tongue is smaller, usually 1'% in.
wide x 16 in. long. By aligning the
body and tongue—in certain specific
ways—along the same board edge, all
the cuts required for your rafters can
be easily and accurately determined.
The whole layout system is based
on the pitch of the roof you want to
build. Photo 1 shows a triangle which
18 a drafting convention for indicating
roof pitch. (The drawing also shows
basic roof framing terminology.) The
roof pitch is nothing more than the
glope of your roof expressed as the
relationship between the number of

inches of rise—in this case it's 8 in.
—and the number of inches of run
—which iz 12 in.

With your rise figure in hand, next

for
cutting all types of roof rafters. First line
glves length of commeon rafters.

determine the run of the roof. In the
case of the typical gable roof we show,
the run is one-half of the span—which
is the distance between the putside
edge of the front and back wall plates.
Onee the run is calculated, consult
the top line of the framing tables on
your square. This will reveal the
length of your common rafter per foot
of run, in other words, how long the
rafters are for every 12 in. of horizon-
tal run. By multiplying the table fig-
ure by the number of feet of run, you
end up with the length of the rafter.
Keep in mind that rafter length is
caleulated from the center of the ridge
board to the outside edge of the wall
plates. Therefore, it doesn't include
any allowance for a roof overhang.
The overhangs—where they occur
—are figured separately and their

3 Tofind rafter length for an 8-pitch roof,
look under B-In. mark and find 14.42—decl-
maal is assumed. Multiply It by rafter run.
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size should be indicated on the plans.
Be sure to mark off any overhang you
desire before cutting the rafters.
Onee you are satisfied with your
layout, cut your first rafter, then use

4 To establish plumb cut at top of rafter,
align B-in. mark on tongue and 12-in. mark
on body with same edge of rafter board.

:_‘.
o o
e b i %

7 Tomark rafter length, measure top edge
of board starting at plumb line, not cut line.

Mark edge at proper length.

it as a template for marking others.
It's a good idea to begin by cutting
only one other rafter and then test fit-
ting it and the template rafterin
place. Just tack nail them to the wall

5 Hold square securely and mark plumb
cut along edge of square. Mark indicates
centerline of ridge board, not cut line.

plates and slide a scrap piece of 2x6
stock between their top ends to act as
aridge. If the bird's mouth and ridge
joints are straight and tight, you ean
cut more rafters with confidence. P

& To establish actual cut line at rafter top,
deduct one-half of ridge thickness—here
It's ¥ In—and mark parallel line.

8 Tomark second plumb line at bottom of
rafter, move the square to the length mark
and allgn tongue and body as before.

¥ To mark bird's mouth, hold square per-
pendicular to plumb line and where length
of cutout equals width of wall plate.

NEW TOOL

Power
Ratchet

Cordless ratchet comes with plug-in charg-
ing base that can be wall mounted or set on
workbench. Recharging takes 12 hours.

UST when you thought you'd seen

all the latest tools, someone sur-
prizes you, At the most recent Na-
tional Hardware Show, Black &
Decker introduced the Power Rat-
chet—a cordless, battery-powered
ratchet wrench,

It's driven by a 3-cell, 3.6-volt bat-
tery that’s housed in the handle.
Simply depress the ON/OFF button to
activate the Yi-in. drive head. A
switch on the back of the drive head
selects forward or reverse rotation.
Unlike a manual wrench, the head can
be rotated 260° and locked at the most
advantageous pogition. For final
tightening, or to loosen stubborn nuts
and bolts, slide the switch to the oFF
position and use the tool as a manual
wrendh,

Power Ratchet operates at 115 rpm
and recharges in about 12 hours. It
comes in a molded plastie carryving
case complete with six sockets (V4 in.
to ¥z in.), a 3-in.-long extension bar,
two socket storage racks, and a wall-
mountable, plug-in charger. Optional
accessories include metric sockets,
hex socket bits and screwdriver bits
for Torx, slotted and Phillips fasten-

ers. The Power Ratchet kit (model
No. 9050-02) costs about $70 at hard-
ware stores and home centers.

For details, contact Black & Deck-
er, Box 600, Hampstead, MD
21074.—Joseph Truini

Touch of a button spins off nuts quickdy. Pow-
er Ratchet is useful In tight spots where
there’s little room to swing the handle.

0

POPULAR MECHANICS ® FEBRLIARY 1589



HOW IT WORKS

HEATING SYSTEM ...
THERMOSTAT

HOME AND SHOP

ADJUSTMENT

BY THOMAS KLENCK, Associate Editor
PM lllustrations by George Retseck

MECHAMISM

VER since man moved into the

colder climates, access to heat has
been of prime concern. Once the quest
for fire had been con-
guered, it only re-
mained to throw a
few more logs on
when the tempera-
ture dropped. It's
easy to know when
this happens—we
start shivering. As
technology devel-
oped, it didn't take
long before some
frustrated fire stoker
began to wonder wheth-
er a device external to our
bodies could sense the
change in temperature for
us—and do gomething about it.

That device, of course, is the

thermostat. And, its simplicity and
reliability have made it one of the
most taken-for-granted components
in a domestic heating system, With-
out it, you'd have to manually shut the
furnace off or turnit on when the room
became too hot or too cold.

TEMPERATURE-
SETTING INDICATOR

COVER

A thermostat performs two distinet
functions. First, it reacts to changes
in ambient temperature, and second,
it sends a message to your furnace
when certain conditions are met. An
example of a temperature-sensing de-
vice is an ordinary mercury thermom-
eter. It signals a change in tempera-
ture when the mercury in the glass
tube ex rIJB.nrh:l or contracts,

Solid metals also expand when
heated. And, different metals have

different rates of expansion. Bonding
together two strips that have differ-
ent rates of expansion produces
what's known as a bimetal strip. This
compaosite strip will bend as the tem-
perature changes due to the fact that
one face reacts to the change in tem-
perature more dramatically than the
other. Most thermostats use a bimetal
coil to sense temperature changes.

MAGNETIC SWITCH
OPEN
- POSITION
MAGMNET

When furnace (s off, mercury ls away from
wires keeping circult open [top). As tem-
perature drops, bimetal bends and mercury
flows over wires to connect ciroult [bottom).

Twao different metals A and B] can be the
same size at one temperature (above| and
different when heated [below]). Bonded to-
gether [right ). bimetal bends when heated.

Bimetal coll controls magnet position In rela-
tion to contact paints. As coll bends toward
contacts, the magnet draws the movable
contact up to close the circult |bottom).
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HOME AND SHOP

Onee you have areliable mechanical
device that reacts to temperature, the
next problem is to get it to turn the
heat on and off. Most domestic heat-
ing systems are activated by an elee-
tric switch that starts the furnace and
supplies any other necesgary compo-
nents with 120-volt house current.
The thermostat’s job is to throw the
furnace switch. The task is accom-
plished by equipping the furnace with
a special type of switch called a relay.
A relay is simply a switch that ean be
electrically controlled by another
switch. The thermostat contains a
low-voltage switch that, when closed,
energizes the relay which then sends
current to the heating system.

The most common switch mecha-
nism in home thermostats is a mercu-
ry switch. A small bead of mercury is
encapsulated in a glass vial along with

the ends of the two low-voltage wires
that must be connected to close the
circuit. The glass vial is mounted on
the end of the bimetal coil. When the
furnace is on and the room tempera-
ture rises, the coil unbends and the
vial tilts back. The mercury flows
away from the wires and the circuit is
broken. When the temperature drops
the coil tightens. The mercury flows
toward the wires, completes the cir-
cuit and the furnace is activated.

An additional type of bimetal-acti-
vated switch features contact points
to control the current flow. This type
of switch has a magnet mounted on
the bimetal coil. While the room tem-
perature is warm enough, the magnet
remains away from the contacts. As
the temperature lowers, the himetal
coil moves the magnet to a position
where it can dreaw the bottom eontact

point up to the fixed contact and com-
plete the cireuit.,

Another mechanism often found on
thermostats is a heat anticipator. This
device heats the bimetal eoil =0 that
the furnace will be shut off slightly
earlier than is indicated on the dial
setting. In this way, any heat still be-
ing delivered from the furnace after
it's shut off will bring the room tem-
perature to the desired level. Heat
anticipators operate on the prineiple
that heat is generated when there is
resistance to electrical flow. Thermo-
stats with fixed heat anticipators use
an appropriately sized resistive heat-
er to create enough heat to turn the
furnace off slightly before the desired
room temperature is reached. Some
models feature a variable heat antici-
pator for fine tuning the point at
which the furnace turns off. ™

PRODUCT REVIEW

Diamond-l'late l(nlfe Sharpener

R THE AVERAGE
homeowner, keeping
kitchen knives sharpis a next
to impossible task, mostly
because hand sharpening
takes practice, patience and
a certain amount of skill.
However, now there's an
electrie sharpener that pro-
vides a foolproof way to
sharpen knives like a pro.
The sharpener, called
Chef's Choice (model No.
100), features a 3-stage
sharpening system that uti-
lizes diamond-abrasive dises.
The first stage is a 100-grit
dise that grinds the edge to a

stage three, a superfine 600-
grit diamond dise, set at 507,
hones a razor's edge on the
knife. Depending on the con-
dition of the knife, three to
six passes through each slot
are required.

To ensure that the knife
maintains the correct angle
throughout the process,
magnetic plates in the slots
hold the blade as it's drawn
across the diamond discs.

The Chef"s Choice sharp-
ener costs about $70 at kitch-
en supply shops and depart-
ment stores. Contact
Edgecraft Corp., 407 Meco

40° angle. Stage two, a fine
2560-grit dise sharpens the
edge to a 45° angle. Finally,

Three-stage knife sharpener has two slots per stage for sharpening
both sides of blade. Unit has diamond-abrasive sharpening discs.

Dr., Wilmington, DE 19804,
Or, call toll-free (B00) 342-
3255.—HRosario Capotosto

First stage is the presharpening slots that
grind main bevel and will reshape a dam-
aged edge. Draw knife siowly through slots.

haold

Stage two: sharpening slofs. Magnets
knife at the correct angle. Lift the handle at
end of stroke to sharpen the blade tip.

Stage three: final honing for a razor's edge.
Make a few slow strokes over disc followed
by a few fast strokees to polish edge.
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' HOME AND
SHOPPROJECT

SAVING
GRACES |

A conservator's
secrets for
mounting, matting
and preserving
valuable artwork
and precious
documents.

TEXT AND PHOTOS
BY KENN OBERRECHT

OR MOST homeowners,

the value of a framed
piece of artwork is relative
and personal. Even when the
value is only sentimental, if the piece
is worth displaying in your home it de-
serves the level of care that will pre-
serve its eolors, condition and charm
for a lifetime. Presented here are in-
structions showing how to mount,
mat and frame artwork like a profes-
sional—at a fraction of the cost
charged by custom framing shops.
The tools and supplies needed are
readily available at artist supply
shops and through many mail-order
tool companies.

The greatest enemy of
artwork on paper—draw-
ings, watercolors, pastels,
lithographs, posters and the
like—is acid which is found in
wood pulp paper products
such as standard mat board.
Acid attacks artwork, burn-
ing highlights and margins,
turning whites to brown and
fading colors. Artwork that
is framed in an acidie envi-
ronment, will begin showing
damage within one to three
years. Therefore, anything
that comes in contact with
the artwork must be acid-
free including the mounting
and matting materials. You
also should seal wood frames
with shellac or an acrylic
sealer.

In multiple-matted pro-
jeets, you ean use standard
mat board for the outer mats

HOME AND SHOP

that don't touch the artwork, but be
sure toseal the edges of the mat board
with shellac or spray the entire board
with an acrylic matte finish.
Airborne pollutants, moisture,
mold and fungi can also attack
artwork. Therefore, the glass must fit
snugly against the lips of the frame to
help seal out these damaging sub-
stances. The mat board provides the
necessary airspace between the glass
and the artwork. But for pieces
framed without a mat board, a special

The tools and supplles needed to produce professional-looking
framed artwork include: A. mat cutter, B. foamboard, C. mat knife, D.
scizsors, E. linen tape, F. dust brush, G. spring clamps, H. metal
stralghtedge, |. acid-neutralized mat board, J. pencil. K. glue, L. com-
pass, M. kraft paper, N. blotters, O. rice-paper hinges, P. mounting
kit, Q. spur-nylon squares.

plastic material, called Fra-
mespace, can be slipped onto
the edge of the glasa to create
a space between it and the
artwork. Seal the back of the
frame by gluing on a sheet of
kraft paper.

To cut professional-look-
ing beveled mat windows,
you'll need a mat cutter—es-
sentially a razor knife withan
integral handle and bevel
guide. Mat cutters range in
price from about $10 to more
than $50. Some cutters come
with an adjustable straight-
edge, cutting board and
clamps.

If you don't want to pay for
specialized equipment and
you'll be satisfied with
straight-cut, unbeveled mat
windows, you can get by fine
with an ordinary mat knife,
metal straightedge and two
spring clamps. You'll also
need a large sponge and a
piece of %i-in. plywood for
use as a work surface,

Where to begin
Start by determining the size of the
mat window. In most cases, the win-
dow is about Vi in. smaller than the
overall image size, thus, leaving Ye-in,
overlap on each side. There are no
hard-and-fast rules regarding the size
of the window with respect to the size
of the image. You may wish to erop
the artwork so that a border reveals a
gignature or limited-edition series
number. These exposed mar-
gins usually range between
1% in. and 1 in. wide, which
meang that the windows are
cut 1in. to 2 in. larger than
the image. '
Next, determine the mat |
border width. This usually
ranges between 1 in. and 4 in.
Borders of equal width look
fine on most pieces of art, di-
plomas and certificates.
Low-hanging framed
artwork often benefits from
having a bottom border
slightly wider than the top
and side borders. Other
pieces are enhanced by two
or more mats of different col-
ors. The only reliable rule is
to do what pleases you. Keep
in mind, however, that
whenever possible, design
the mat and mounting to fit
standard-size frames. This
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way, you'll avoid the extra trouble
and expense involved in ordering a
custom-made frame and glass.

Onee you've decided on your de-
sign, then proceed as shown in Photos
1through 8. A couple of points to keep
in mind are:

B Since mat cutters are preset at a

1 Trim mat board to slze with a knife and
stralghtedge held by spring clamps. Cut Yaln.
less than Inslde frame size.

8 Cut beveled mat windows like a pro with
mat cutter. Slide cutter along a straightedge
that's aligned with layout lines.

& Use tissue-covered book to hold art.
Moisten hinges and press onto mounting
board. Then brush again.

| bevel, vou'll need to clamp the

| straightedge about % in. outside of

| the layout lines in order for the blade
to cut exactly on the lines,

| M@ Foamboard—a thin polystyrene
sheet sandwiched between two
sheets of heavy paper—is an excellent
backing material for most framables.

2 Using a compass, scribe layout lines for
mat window on the back of board. Mat bor-
ders are usually 1 In. to 4 in. wide.

4 Hinge together mat board and mounting
board with linen tape. Molsten and then

press It down firmly along the seam.

T Moaoilsten kraft paper, run thin bead of glue
on rear edge of frame, then flip over frame
and press down onto paper.

Also known as Foameore, it's sold at
artist supply shops.

When conservators mount artwork
of value, or potential value, they use
rice-paper hinges. But since rice-pa-
per hinges are often hard to find and
rather difficult to work with, usea

roduct called Insta-Hinge. Sold at
rame shops and through some mail-
order firms, Insta-Hinge comes with
three 1%-in.-wide x 24-in.-long strips
of rice paper (impre nat:% with
wheat paste and treated with a fungi-
cide), blotters, spun-nylon squares
and complete instructions. Each kit
contains enough materials to mount
12 items. 2]

Mail-Order Suppliers
The following mail-order companies carry framing
tools andor materals. Each company offers a free

cutalog.

B Brookstone, 127 Vose Farm Rd., Peterborough,
NH 03458,

B Dick Blick, Box 1267, Grlesburg, 1161401,

B Lalchtung, 4944 Commerce Phwy,, Clevelind,
OH #4128,

B Light Impressions, Box 240, 439 Monroe Ave.,
Rochester, NY 14603,

Ay
RICE PAPER
HINGE

5 Attach rice-paper hinges to top, back cor-
ners of artwork. Molsten hinges, press
down, then brush again for good adheslon.

8 Afer glue dries, trim off excess kraft pa-
per with mat knife and straightedge. Make
cuts about '/, In. from frame's edge.

4
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How To Build A
FIREPLACE MANTLE

ST a0 T, T T AR
THE BETTER HOME

BY PAUL BARRETT; PM lllustrations by George Retseck

R MANY Americans, burning
F\?rmd is something more than
just another way to stay warm
—it's also a way to add a sense of tra-
ditional atmosphere to your home on
cold winter nights. And, whether
you've installed it vourself or not, a
built-in fireplace is the ultimate in
providing good, old-fashioned
warmth.

Many modern installations, howev-
er, are plain and unadorned.
Although this may be fine for a con-
temporary setting, a traditionally ap-
pointed room demands something
special. And, that something is a fire-
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place mantle. While a simple mantle
might be nothing more than a shelf,
most classic fireplaces are completel
framed with woodwork. Even thoug
the design may look intricate, the ac-
tual construction is straightforward
and simple. Most of the moldings that
we used are easily available at any
well-stocked lumber yard. You'll also
need a router, miterbox, drill and a
few ordinary hand tools.

Keep in mind that installing wood-
work around a fireplace opening may
present a fire hazard. The National
Fire Protection Assn. specifies that
wood trim or other combustible mate-

rial should not be closer than 6 in. to
the fireplace opening. Furthermore,
any wood above the opening that proj-
ects more than 1% in. from the wall
should not be less than 12 in. from the
opening. Local guidelines may vary,
g0 be sure to check with your local
building inspector before starting the
job. We installed 6-in.-square tiles
around the opening so the woodwork
would be a safe distance away.

Planning the mantle

The design of a traditional mantle is
based on classic architectural ele-
ments and each component has a
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1 Our mantle design is composed of sever-
al traditional elements. The cove, crown
and panel moldings are easlly avallable.

name that reflects this heritage (Fig.
1). Pilasters are the vertical column-
like components that border the fire-
Eiace sides. They connect the base

locks, or plinths, witha heavily orna-
mented horizontal member composed
of the entablature and shelf,

The crown, | and cove mold-
ings are available at lumber dealers.
The dentil blocks are cut froma Yi-in.-
thick lattice strip and the pilaster
flutes, plinth coves and ahell‘-ed%:
profile are cut with easily availab
router bits.

It's a good idea to make a scale
drawing of the mantle based on the

TR

7 Toggle bolts secure pllaster or plinth

the general locatlon of | 3 To rout the corner of the plinth, use %
in.-rad. cove bit with pliot. Stock Is sand-
wiched between scrap for easy routing.

gize of your fireplace opening. While = The mantle sides

most of the component lengths arede- | Prepare the plinths by ripping %,
termined by the size of your fireplace, stuci to 6% in. wide and then cross-
the widths of the pieces can be varied | cutting to 9in. long. Unless you're us-
to suit your sense of proportion. Our | ing a table saw, it's safest to cut the
opening measured 37% in. high x 44 = wood to width before cutting it to
in. wide and the dimensions givenare | le

£ After finding
studs by tapping on wall, use a Ya-in. drill
bit and bore holes to find stud centers.

Emh plinth has a cove cut across

suitable for a fireplace of this size.

We planned our mantle to be paint- | one corner and along the top edge.
ed rather than finished clear. This al- = Use a Y&-in.-rad. cove router bit with
lows the use of less-expensive finger- = ball-bearing pilot for these cuts,

joined moldings. Also, nail holes, less = When cutting the corner eove, sand-
than perfeet joints, and accidental = wich the workpiece between two
bumps can be easily filled and sanded. = pieces of serap stock and secure in
The first step in construction is to = your vise. Make sure the edges of all
locate the wall studs around the fire- three pieces are aligned. This pro-
lace. Tap across the wall with your = vides a stable surface for the router
]:mxmer andle and listen for a solid = and prevents the bit from accidentally
sound. Then, drill small test holes in = turning the corner and removing too
an area to be covered by the mantleto = much stock (Fig. 3).
locate the exact center of each stud When mﬁﬁ:_he upper edge cove,
(Fig. 2). Although studs are usually = alternate the direction of the corner
located on 16-in. centers, their s cove on each piece so that you end up
ing may vary around your fireplace | with aright- and left-handed plinth.
opening, Using a 4-t. level, mark The pilasters are made from 1x6
plumb lines on the wall that indicate | stock which is actually 5% in. wide.
the stud centers. Then, lay out the po- | Choose a board that's relatively free
sitions of all the mantle components  of knots and that's long enough for
directly on the wall. You'll use this = both pilasters. Then, install a e-in.-
layout to cut the components aceu- | dia. core box bit in your router for cut-
rately to length. ting the flutes. Set the router edge

¥ After cutting the %,x10 entablature

board to keep tog-
where no stud s present. Apply panel ad- = gles from turning as bolt is tightened. Then | stock to exact length, sand ends and secure
hesive sparingly before securing boards. plug holes with a short %-in. dowel. It to the wall with 104 finishing nails.
7b POPULAR MECHANICS » FEBRUARY 1989



& The upper edges of each plinth are rout-
ed next. Rout the opposite face on each to
make a left- and right-handed plinth.

guide to leave a Ye-in.-wide space be-
fore the first flute and rout from both
edges of the hoard face. Be careful to
keep the edge guide in firm contact
with the board edge at all times.
Then, reset the edge guide to leave
a Ye-in. space from the inside edges of
the last flutes and rout the next pair of

§ Pilaster flutes are routed with core box
bit. Router edge gulde follows board edge.
Space the Va-in. flutes V4 In. apart.

' in place on the wall and mark the bolt

flutes (Fig. b). Finally, reset the edge |

guide and rout the center flute.

After the routing is completed, cut
the pilasters to length based on the
measurements taken from your wall
layout. Use a miterbox to ensure
square cuts (Fig. 6).

If you've loeated appropriately po-
gitioned studs for attaching the pilas-
ters and plinths, then secure them
—plinths first—with 84 finishing
nails. However, if there are no studs,
or not enough to secure each piece,
then use Ye-in.-dia., 2-in.-long toggle
bolt-type hollow-wall fasteners.

Toinstall the toggle bolts, first bore
Li-in.-dia. holes through the com
nents at the desired locations. When
installing the pilasters, bore the tog-
gle bolt holes on the flat areas of the
fluted surface. Then, counterbore ¥&-
in.-dia., ¥%-in.-d Eeg holes to accept
the bolt heads. Hold the components

positions. Remove the toggles from
the bolts, push the bolts through the
holes and rethread the toggles. Bore
4%-in.-dia. holes through the wall at all
fastener locations.

Apply a small amount of panel ad-
hesive to the back of each board (Fig.
T), press the pieces in place, and push
the toggle bolts completely in 8o the
toggles open on the inside of the wall.
Then, while holding the wood away
from the wall to keep the toggles from
turning, progressively tighten each
bolt (Fig. 8).

Plug the bolt holes with short
lengthe of %-in.-dia. dowel glued in
place. Let the glue dry. If the plugs
protrude more than % in., saw them
nearly flush to the surface. Use a
sharp chisel to trim the remaining
waste and sand smooth.

Next, prepare the entablature.
Measure the distance between the
outer edges of each pilaster, add 2V
in. to create a 1Y4-in. overhang at each

end and cut % % 10-in. stock squarely |
to this length. Then, sand the ends |
smooth. Apply panel adhesive to the |

back of the board and nail it to the wall
with 10d finishing nails (Fig. 9).

& After the flutes have been routed on a
single long length of stock, cut squarely to
length to produce both pliasters.

Applying the moldi

Next, apply ¥-in. cove nw]?ﬁgw the
edges of the pilasters and underneath
the entablature. Cut the two ingide pi-
laster coves by mitering the top ends
to exact length. Nail in place with 3d
finishing nails, Miter one end of the
horizontal piece of cove molding that
will be attached to the underside edge
of the entablature, Hold in place and
mark the opposite joint (Fig. 10). Cut
to exact length and install. Cut the
cove molding for the outer pilaster
edges squarely to length and install
(Fig. 11).

Next, apply the 1x3 frieze board
—its actual dimension is % x 2% in.
—{flush with the upper edge of the en-
tablature. This board acts as a base
for the erown molding and gives the
mantle extra depth. Miter each end of
the front frieze board and cut two
short mitered lengths to return the
frieze around the entablature ends
(Fig, 12}, Nail the frieze components
to the entablature with 6d ﬁprgﬂhi
nails and secure the miters with 4
finishing nails and glue. Keep the
nails away from the corners and blunt
the nail points to prevent splitting.

Cut a triangular nailing block that

n |

10 With the mitered cove molding se-
cured to Inside pllaster edges, mark and cut
the cove that fits under the entablature.

11 Cutthe cove molding squarely to
length and Install on the outer pllaster
edges between the plinth and entablature.

. ll.ﬂih.l.lﬂl-_i

12 After securing the 1x3 frieze board
flush with entablature upper edge, retum
the frieze to wall with mitered end blocks.
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18 Use your circular saw to rip the trian-
gular nailing block from 2x4 stock. Prepare
enough to return around entablature ends,

will be secured to the frieze for sup-
ggrting the shelf. Choose a straight,

t 2x4 long enough to span the man-
tle plus about 10 in. extra for cutting
the short mitered end blocks that re-
turn around the entablature ends. Set
the base of your eircular saw to 45°
and rip a bevel along one edge of the
stock. Then, measure 24 in. from the
outside corner of the bevel on each
end of the 2x4 and use a chalkline to
mark the cutting line for the other
bevel. Saw to this line from the oppo-
gsite direction (Fig. 13).
| Hold the nailing block in place and
| mark for cutting the mitered ends.
After cutting, nail in place with 6d
nails. Then, cut and secure the mi-
tered end blocks.

Because the crown molding is
installed at a 45° angle, its mitered
corner joints are cut at a compound
angle. These joints are easily cut on
the miterbox. First set the miterbox
for a 45° cut. Then, hold the erown
molding upside down and at 457 to the
miterbox base and fenee (Fig. 14). It's
easy to get confused when making
these cuts. To avoid error, hold each
length to be cut in position and mark

14 After marking crown maolding, cut the
compound miter by holding the maelding
upside down and at 45° to miterbox base,

the angle of cut for reference.

First cut the miter on one end of a
length of crown molding that's long
enough for the front of the entabla-
ture. Then, have a helper hold the
molding in place so the mitered Ed%'e
is accurately aligned and carefully
mark the opposite end for cutting
(Fig. 15). Secure with 4d finishing
nn.[lgs, maintaining a uniform Y-in. re-
veal between the bottom edge of the
molding and frieze. Then, cut and in-
stall the short lengths of molding that
return around the ends.

The dentil blocks are made from a
length of Y-in.-thick lattice that’s
been ripped to % in. wide. First cut
two end blocks 1% in. long and install
them under the frieze on the ends of
the entablature. If necessary, trim
these blocks so their ends are flush
with the entablature face.

Measure the distance from the out-
side faces of each end dentil block and
divide the space so you get equally
sized blocks with uniform spacing. We
used ¥-in.-square dentil blocks with
Ya-in, spacing. Attach the blocks to
the mantle with hot-melt glue applied
sparingly (Fig. 16).

L

18 \With one end of crown malding cut,
hald in place and mark opposite end for
trimming. Nall with 4d finishing nalls. !

The panel molding is applied 3% in.
up from the lower of the entabla-
ture. Miter the ends and nail with 4d
finishing nails, and cut and install
the short mitered end pieces (Fig.17).

The shelf is made from %, stock
ripped to 5% in. wide. This leavesa Ye-
in. overhang at the front. Cut the
stock to length so it overhangs the
crown molding 1% in. at each end.

We routed the edge of the shelf
with a Roman ogee bit, Bosch No.
85164. Install an edge guide on your
router and rout the ends first, then
the front edge (Fig. 18). Secure the
shelf with Bd finishing nails. Be sure
to set the nails back from the edge so
they don't break through the crown
molding. Then, nail up through the
crown molding and into the shelf with
4d finishing nails,

Finishing the job

Set all nails with a nailset and fill with
woaod filler. Sand the entire mantle
with 120-grit sandpaper and then re-
peat with 220-grit paper. Prime the
mantle with alkyd primer. When the
paint is dry, caulk all joints and paint
with a quality enamel. ™

e |

1& Divide the entablature length for
equally spaced Vi-In.-thick dentil blocks.
Secure blocks with hot-melt glue.

- ——
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17 Panel molding Is mitered to exact
length and secured with 44 finishing nails.
Attach ¥ in. from bottom of entablature.

| Roman ogee bit. Use edge guide and rout

18 Outer edges of shell are routed with
ends first. Then rout long front edge.

— — e
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How To Weave A

CANE SEAT

R R S,
THE BETTER HOME

BY THOMAS KLENCK, Associate Home And Shop Editor; PM lllustrations by George Retseck

OU  eouldn't
Egﬁ it up. That
tiful antique
chair with its intricate-
ly woven cane seat.
You can tell by looking
at it that it's not the
prewoven type with a
typical spline pressed
into a groove that holds
the sheet of cane in |
place. The hands of the
artisan were intimate-
ly involved with your
chair. And, judging by
its darker color, you
know that the seat
wasn't woven yester-
day.

And then the inev-
| itable. Years of use
have taken their toll
and the brittle cane
breaks. Well, take
heart. Reweaving the
seat to its original glo-
ry is not difficult. It is =
| time consuming, how-
ever—don't expect to
ﬁﬁt the job done in one

V.

——NT

Cane is available at
| craft shops or through
| mail-order suppliers. Kits generally

come with enough cane for two small
| chairs and instructions. You'll also
| need about 2-dozen, small, wooden,
| tapered pegs for temporarily holding
| the cane ends in place. These can be
easily whittled from pine or made
from Y-in.-dia. dowel. Both cane kits
and pegs are also available from The
Woodworkers Store, 21801 Industrial
Blvd., Rogers, MN 55374-9514.

Starting out

Separate one length of cane from the
bundle and eoil it 2o it will fit in a bowl
filled with warm water. Clip a clothes-
pin on the coil to hold it together and
let it soak for about 15 minutes. As
yvou use each piece of soaked cane,
place another coil in the water.

ERT DN

NA TN

Loeate the center holes in the front
and back rails. Insert an end of the
wet cane into the rear hole allowing
about 4 in. to protrude underneath.
Then insert a peg to hold the end in
place. Always keep the shiny, round-
ed side of the cane up.

Push the other end down through
the front center hole, adjust the ten-
sion so the cane can be gently pressed
down below the seat frame, and insert
apeE (Fig. 1). Then, bend the cane to
the hole on the right, pull it through
and insert a peg. Carry the cane tothe
corresponding hole on the rear rail,

adjust the tension and secure with a |

peg (Fig. 2). )

Continue across the right side in
the same way moving the pegs as you
go. Make sure to keep the shiny side

T ;j\?\f\-{\f =5
SN N

Nearly completed, pattern of seat emerges. Last section of diagonal cane Is woven
under front-to-back [vertical | rows and over side-to-side |horizontal | rows.

up and maintain even
tension (Fig. 3). At the
end of a piece of cane,
insert a peg and start
with a new piece. The
gide rails of the chair
are usually at an angle
8o you'll reach the rear
corner before the right
front corner,

Simply continue
weaving down the
right side rail. Howev-
er, you'll have to ski
some of the gide-rail
holes to maintain even-
ly spaced, parallel
lines. Then, finish the
left side in the same
way starting again at
the center of the chair.
As you progress down
the left side rail, use
holes that correspond
b—= tothe'ones you used in

+f| the right rail.

Next, install the
cane horizontally start-
ing from the rear right
corner. (Note: For the
sake of clarity, we'll
call the side-to-side
cane horizontal and
the front-to-back cane vertical.) Don't
use the corner hole, however, but
start with the next hole down. Allow
the horizontal cane to lie on top of the
vertical cane (Fig. 4). Add a second
level of vertical caning that lies over
the horizontal caning. Keep these
pieces just to the right of the first set
of vertical caning (Fig. 5).

If you're running out of pegs to se-
cure the ends, you can tie off these
ends from underneath the chair.
Wrap each end two turns through an
adjacent loop or tie a knot (Fig. 6).

Apply a second row of horizontal
cane just below the first. In this step,
however, weave the cane over the
topmost vertical cane and under the
lower cane (Fig. 7). It's faster if you
work with one hand above and one
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| T insert the wet cane inthe rear center hole
| and peg. Then, pass cane through front hole,
| lightly tension and secure with peg.

i

| @ Horlzontal caning begins in the right rear
| progress down side ralls to the front rall.

¥ Next horizontal caning ls woven owver up-
per vertical cane and under lower vertical
cane. Keep one hand above and one below,

| hand below the seat. Weave the cane
E?& thr-i:lu h a 4- or 5-in. section and
en complete length of cane
t.hruu]:;l. If you ﬁpr}fl that EE; cane is
drying out while you're weaving, sim-
ply moisten your fingertips and run

| the cane between them.

Dlagonal canl

Starting at the righ':grear corner hole,
begin weaving a 45° line that passes
under the horizontal caning and over
the vertical caning (Fig. E;I.ai\’hen you

| reach the other corner, pass the cane

80

2 When moving from one hole to the next,
peg cane and bend under rall. Avold twist-
ing and keep the shiny. rounded side up.

B Check tenslon by pressing down lightly |
with your hand. Comrect tension allows cane |
to be pressed level to underside of ralis, |

5 vertical caning is applied the
horizontal cane. Position this cane just to the
right of the original vertical cane,

& The ends of the cane can be tied off under-
naath the chalr. Wind the ends twice around

an adjacent loop or simply tie a knot.

#?@h;ﬁ

| =

—— oy
T [T BT

8 The first set of diagonals starts at the right
rear cormer hole. Pass cane over the vertical
lines and under the horlzontal lines.

to the next right hole and progress
back in the same way. If necessary,
use an awl to ]Jush aside the existing
cane in the holes, As you move down
the side, some holes will be omitted
and some holes may be used twice to
achieve parallel diagonal lines. Then,
com Etethe]eftrenrfsidﬂ of the seat.
opposite row of diagonals is ap-
plied in exactly the same way except
that the cane goes over the horizontal
lines and under the verticals (lead il-
lustration). When it's done, tie off all
loose ends.

N\INZ
'.L\'

\.

¥ After binding cane Is pegged at comers,
use regular cane to loop over binder and
haoid in place. Then, the off all loose ends.

Binding cane

This cane is wider than the normal
cane and is used to cover the holes.
It’s included in the cane kit. Peg the
binding cane in place at the corners
and remove any slack. Insert a piece
of regular cane into the next hole and
tie it underneath. Loop it over the
binding cane and back down the same
hole. Then, move to the next hole and
loop over the binder again (Fig. 9). If
the holes are dﬂmc:iapm'i you can

ip every other hole. Finally, tie off
ﬁm ends. o]
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THE BETTER HOME

Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

Septic Tank Location
I have a septic tank but I don't know
where it is. It was put in a long time
ago and there doesn't seem to be any
documentation. How can 1 find it?
BRUCE DEVIDO
ANDOVER, NJ

Try checking with the local health
department to see if they have a dia-
gram that shows the location of your
tank. Ifthey don’t have it, then try the
following:

Go into the basement and follow
the sewer pipe to the foundation wall,
This pipe leads to the septic tank
which is probably 10 to 30 ft. from the
wall. Now, go to the area outside
where the pipe exits the wall and
walk in the general direction of the
pipe while striking the ground with a
heauvy, solid steel 5-f. crow bar.

The top of the septic tank cover (ac-
cording to proper design criteria)
should be 12 in. below grade. Strik-

5 the crow bar over solid ground

| produce a solid sound. However,
when you are over the seplic tank, vou
should hear a hollow sound.

Moldy Corners

Every winter I notice a dark mold
that develops in the inside corners of
our outside walls. I've tried serubbing
with detergent and repainting, but
the condition returns in about two
weeks. What's causing this and how
canit be eliminated? THOMSPAGNOL

GLENSHAW, PA

The dark mold is the result of mildew
buildup. Apparently, those corners
are colder than other parts of the wall

and, consequently, condensation de-
ueiapx. The moisture accumulation
encourages growth of mold spores.

Localized cold spots are usually
| the result of open joints or a thermal
brtdge A thermal bridge is a build-
ing component that does not have
good insulating value and directly
| connects an outside wall to an inside

wall. Studs and headers can act as

thermal bridges.

Most of o wall surface is exposed to
warm aircirculation which keeps the

IR VENT STACK
| : L
i” o' Septic tank can be located by first determining
o2 the direction of sewer pipe through
pidat i - foundation wall. Then, walk above the
e iy | pipe while tapping ground with heavy crow bar
| = =, untll the sound changes.
i .;_-!l
- - I TO 30 -
7% =
ol . il s | 12 MAX
T & il
4 b ¥ 13 r l-'. : . "‘ -
i
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moisture will condense (dew point). | out. Nonetheless, I was plagued with

The corners, however, have virtually
no air circulation.

To control the mildew buildup, it's
necessary to kill the mold spores. De-
tergent alone will not do the job.
Serub the area with a solution of de-
tergent, water and chlorine bleach.

nee the mildew has been removed
and the area dried, repaint the wall
with a quality, mildew-resistant
paint. Be aware that this type of paint
generally contains fungicides that
are poisonous. Do not use it on any
surface that may be bitten by a child.

Another solution, although not
very practical in this case, is to cover
the inside surfaces of the exterior
walls with ¥-in.-thick rigid-foam
insulation board, which in turn is
covered with drywall. This will raise
the surface temperature of the wall
above the dew point and thereby
eliminate condensation and mildew.

More On Ultrasound

In the July '88 Homeowners' Clinic
(page 113}, we reported that the Na-
tional Pest Assn. and the EPA indi-
cated that ultrasonic devices are not
effective inst insects. Well, reader
Edward D). Griswold disagrees—and
he wrote to tell us about it:

For at least 12 years I had monthly

temperature above the point af which | pest control treatments—inside and

crickets, spiders and moths. During
two years of operating an ultrasonic
device and after terminating pest con-
trol services, | have found not more
than 10 spiders and crickets (no
moths) and they were either dead or
in death throes.

I also conducted a test. I placed a
container of sugar water on the
rage floor. After I had attracteda
stream of ants, [ activated a pest con-
troller. Four hours later, there was
not an ant feeding.

Ag an ardent believer in ultrasonic
insect repellers, I would appreciate
your testing one and reporting your
results. COL, E.D. GRIEWOLD

HUNTSVILLE, AL

Since I'm not in a position to conduct
a test that would represent a complete
sampling of insects and conditions,
let's open the idea to other readers. If
any of you have used ultrasonic in-
sect repellers, write in and let me
know of your experience. We'll pub-
lish the results in a future column. P

Do you have a Aome-maintenance or repair prob-
Lem¥ Send if o Homeowners” Clinue, Me-
chanics, 224 West 57th SL, New ‘.I’uri 10018,
Letters cannot be answeredi
.lmll wide interest will be in ﬂum{
w n'r m:w home-repair m m!numu
45 postpaid,
Sen wr nrdlrfs) to Papular kﬂ:huhlﬂ Bax
Iﬂli.ﬂdwm Station, New York, NY 10101.
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THE BETTER HOME

Appliance Clinic

BY STEVE TOTH, Contributing Editor

Globs Up
When my KitchenAid dishwasher
model No. KDS16, serial No.
103110604 has finished a load of dish-
es, there is a big glob of undizsolved
detergent in the dispenser and small
gpecks of detergent on the dishes.
What's going wrong?
EDNA S0HN
ZUMBROTA, MN

It may be that your machine is not
getting enough water during the fill
cycle, or there could be something
lodged in the drain valve that lets the
water escape when the unit is Eﬂing.

Start the dishwasher and let it go
through part of a wash or rinse cycle.
Once the tub has stopped filling,
check the water level. It should be
about¥s in. below the hubofthe wash
arm. If there is no water in the tank,
or you can see the water level going
down, then there is probably some-
thing stuck in the drain valve. If the
water level is low but stable, the inlet
valve may be your problem.

To check either valve, first discon-
nect the power to the dishwasher.
Then, remove the lower front service
panel by removing the two screws at
the bottom and pulling the panel
down and off the machine.

The drain valve is located at the
center in front of the motor. Place a
pan under the drain valve to catch
any water. Disconnect the electrical
leads fo the solenoid and remove the
two hoses. Then, remove the valve
fram the machine frame.

Look up into the valve and check
for any debris that may be keeping it
open. Then, reinstall it and test by
running through a cycle.

To check the water fill valve, first
turn off the water supply. Separate
the valve body from the mounting
bracket by removing four retaining
| serews. Remove the inlet screen from

the valve and clean it. When rein-
. stalling the screen, note that it must

fit tightly in the valve body to prevent
| debris from passing by and interfer-
ing with valve operation. Also, check
that the O-ring migfmperiyamred.

After reassembling, turn the water
on and check for Ie;ﬁ. Then, run the
machine through a test cycle.

For undissolved detergent in dispenser, first
check drain valve for obstructions. Then In-
spect Inlet-valve filter and clean.

Washer Won't Rinse

I have a Westinghouse washer model
No, L.A.495PXW1, serial No.
L.R.F.26641. The first and second
rinse do not activate, How can I cor-
rect this problem and where can I get
a repair manual?
WILSON B. HALL
METAMORA, MI

The most common cause for your
problem is timer contacts that are not
closing or are burned. To check the
contacts, first unplug the machine
and remove the control panel to gain
access to the timer. Then, use the bar
chart bn the wiring diagram found
on the back of the machine along with
an ochmmeter to test the contacts dur-
ing a rinse cycle.

If the wiring diagram or bar chart
is missing, you can find it in the re-
pair manual for your model washer.
The manual is Westinghouse part
No. L-725E9951 and costs about $3.

It can be purchased at any White-
Westinghouse parts distributor.

At Wit's End

1 have a Frigidaire refriperator model
No. FPC13-200VS with an IMK-4
automatic ice maker. A thin mineral
deposit collects on the cube tray that
prevents the first two cubes from re-
leasing. The sensing device then acts
as if the whole tray of cubes is frozen.
The next cycle dumps a tray of par-
tially formed cubes and water and |
end up with a block of solid ice.

I've plumbed the ice maker into the
softened water supply, tightened the
tray, leveled the refrigerator and re-
placed the tray three times, Nothing
works and I'm at my wit's end.

BRUCET. STONEBACK
ALLENTOWN, FA

| Try replacing the ice cube tray with
the smaller tray that's used in the
IMK-6, -7 and -8 ice makers. This
tray will fit your unit and accepts
maore corrosion before the cubes will
hang up. The smaller tray uses the
same amount of water as your pre-
sent tray but will make a greater
amount of smaller cubes. The tray is
Frigidaire part No. 2832432 and
costs about $12.

Another thing you might try is ad-
Justing the stainless-steel elip on the
back of the ice maker housing. This
clip catches the tray as it comes
around and holds if. When enough
torgue is built up, it straightens al-
lowing the tray to snap by, which jars
the cubes free. By putting more bend
in the clip, the tray is held longer and
snaps by with greater force. Make
sure, however, that the motor drive
gear is fully engaged with the cam
gear, Otherwise the cam gear may
strip. In some cases, you may hauve to
ream out the motor mount holes to get
the gears to mesh properly.

Always disconnect the power sup-
| ply to the refrigerator before working
on or remouing the ice maker, ™

L

i have a problem with any applionce, send
mﬁlpglimlﬂ Clime, Popular Mechanics, 224 West
57th 5., New York, 10019 , bt letters
cannot be answered individually. Problems of
wide interest will be discussed in this column.
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JUSTADD WAITER

LLISNOTQUILET this vear

on the waterfront. As a mat-

ter of fact, you might say it's
all revved up with someplace to go.
Boating is booming and what was
ance considered a eyelical fad is now
an established, $17-hillion industry

And, although it's still the middle of
polar bear season for most of us, 1t's
never too early to begin making plans
for exciting summer days on the wa-
ter. This is especially true of 1989, a
year that will go into the books as the
dawn of a new era in package boats,
breakthrough sterndrnves, new-wave
water toys and high-tech gear.

The package-boat explosion rever-
berates industry-wide, this year, and
its impaet is enormous. Convenience
is the first thing that comes to mind

B4

with turn-key, factory-integrated,
boat-motor-trailer units, But look for
improved quality control and cost sav-
ings as well,

Tricked-out special editions and
dedicated fishing machines ure equal-
Iy hot this year. Mario Andretti, Don
Johnz=on and Emerson Fittipaldi lend
their fast-lane flare to high-perform-
ance boats that look cool and run hot.,
And the stakes are raised a noteh for
fishing boats as the mighty Bruns-
wick Corp., parent of Mercury Ma-
rine, 1.5, Marine and a host of boat
builders, forms a new division devot-
ed solely to their development.

Sterndrives dominate the head-
lines in marine musecle. Major new
players and breakthrough designs are
the big news, But outboards with

smart electronic systems and friendly
bells and whistles can't be over
looked. And an invasion, of sorts, is
taking place in big V128 and Euro ex
otics to supply high-speed, high-sta
tus boats with monster power,

The spark of innovation also infuses
boating basies, with navigational
computers that fit into vour hand,
1_|.-h|_n|rir'|':- I,il.;11 |-H|§-; in three 4]i|‘1-r-
tions at once, and modular props with
disposable blades. Personal water-
craft, the huge suecess story of the
late "80s, are on their way to becoming
a splashy world of their own.

If these new boats, motors, acces-
sories and water toys sound like they
add up to a perfect recipe for summer
fun, then just add water and mix to
personal taste —Joe Skorupa
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WE'D TELLYOU ALL ABOUT
THE REMARKABLE 200HP
EXANTE.BUTITCAN
FOR ITSELE

“Cooling system check complete”
“‘Shift remote control lever to neutral”
“Reduce engine speed”

“Check cooling system”
“Engine ol level 1s low”

“Onl filter 1s clogged”

“Fuel level 1s low”

The Exanté is more than an outboard.

[t's a new form of intelligent marine life, able to monitor and diagnose itself. And
then tell vou, right out loud, what's going on.

At the heart of Exanté is its processor-control computer, Microlink, constantly
monitoring the cooling and oil systems. It's the brain that analyzes throttle setting and
RPMs as well, automatically adjusting timing for optimum performance.

Which leaves you free to enjoy the thundering power of the motor itself. A 60°
V-6 200HP supermotor, the Exanté embodies the finest of Suzuki engineering, starting
with dual spark plug cylinder heads, for a clean, more complete burn, to pre-atomized
oll injection for long range, full spectrum performance.

The incredible Exanté also comes with Suzukis factorybacked, 36 Month Limited
Warranty, the longest in the industry.

Exanté, It won't tell you fish stories. But youll definitely want to hear what it has
to say.

$ suzuKi

American Suzulkd Motor Corporation, 3251 East I'mperial Highway, Brea, CA 926251100 For your local dealer, call 1-B00-4 4728852
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BIG DREAMS

IN SMALL PACKAGES

Get ready for boating’s new wave—an explosion of boat-motor-trailer units
engineered and integrated at the factory.

BY JOE SKORUPA, Boating/Outdoors Editor

CHRIS-CRAFT
334 STINGER
FITTIPALDI
SPECIAL EDITION

N THE MOVIE “The Maltese
Faleon,” a homicide detective
asks Humphrey Bogart to spill the
beans about the mysterious bird
that everyone seems to be after.
"What is it?” the hard-boiled cop
wants to know. “It's the stuff dreams
are made of,” Bogie cryptically re-
plies. Not bad, for a private eye.

Dreams, [ couldn’t help but think of
Bogart the other day as I was waiting
on the waterfront in fog as thick as pea
soup. It was a cool and dank morning,
unusual for Bradenton, Florida. A=
the hours went by and the mist re-
fused to lift, 1 thought my dream of
driving one of the hottest boats in the
country—the 334 Stinger Fittipaldi
Special Edition by Chris Craft
(named for Indy-car driver Emerson
Fittipaldi)—was going to be as elu-
sive as Bogie's legendary faleon.

But Florida eventually lived up to
its sunny billing and by late morning
the Stinger's twin Meres and I were
roaring down the Manatee River past
the Sunshine Skyway Bridge, be-
tween Passage and Egmont Keys,
and out into the Gulf. Dreams, it

B&

seems, sometimes come true.

Special editions, like the Fittipaldi,
are certainly among the most exciting
boats for '88, but dedicated fishing
machines are also hot, and all-in-one
packages continue to boom.

The package game

Boaters have always purchaszed
boats, motors and trailers right off
dealer showrooms or lots. Now, how-
ever, the industry ealls this a package
and says it's the hottest trend in the

e

-
.
-

business, What's going on? In a nut-
shell, the dealer used to do the pack-
aging. Today, the manufacturer does
it. And the difference, although not
earthshaking, 15 vast.

Bayliner, Sea Ray and Tracker Ma-
rine pioneered boat-motor-trailer
packages in the mid-1980s and rocket-
ed to the top of the boating heap. Oth-
ers soon followed and now every ma-
Jjor player has followed.

Here's how it's done. Instead of
building a bare hull and asking the

—

KAWASAKI JET MATE

o3
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GLASTRON CARLSON 19CS5

dealer to fill in the blanks, the manu-
facturer outfits the boat itself, Com-
ponents are then purchased in bulk
and rigging is done at the factory. In
addition to cost savings and quality
control, optimum equipment match-
ups are achieved,

The most immediate impact on the
buyer is the convenience of being of-
fered a turn-key purchase with a price
tag that includes no hidden costs. Not
only are engine and trailer included,
but so are radio, swim step, ski-tow
eye, instrumentation and other for-
mer extras, Consider these fully load-
ed, affordable packages:

B Larson All American DC-170, a 17-
ft. bowrider with a 130-hp Mere stern-
drive, integrated swim platform,
stern boarding ladder, radio/caszette,
ski-tow hook, suntop, trailer and in-
strumentation. Price: 39995,

W 2001 Arriva, a dedicated 20-ft. ski
boat with a Foree F-5 150-hp out-
board, removable ski-tow post, tran-
som ladder, two ice chests, convert-
ible top, bow cover, radio/cassette,
mooring cover, trailer and instrumen-
tation. Price: $12,995.

POPULAR MECHANICS ® FEBRLIARY 1989
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WELLCRAFT 26
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U TURE EVINRUDE OWNER
IN TRAINING.

Take a good look at the kid up front in
the roller coaster, and you just might see
yourself Someone who welcomes with

arms the kind of thing that scares
most people silly, Someone who was born
for excitement. And who, above all, was
bomn to own an Evinrude® Outboard.

At Evinrude, we know that when you're
ready to take off, you want to fly. That's why
we built the most powerful outboard you
can find today: The Evinrude XP™ 300.

When it comes to speed, acceleration
and overall performance, nothing on the
water can beat it

Yet as it is, the XP300 is eas
B
counter rotation (in optional installa-
tions ) for effortless maneuvering

Best of all the XP300 stays out of trouble.
ﬁpﬂlfﬁuﬂ VRO*™oil-injec mt‘].;l(;n u‘:,ﬁ:[cmm

s things running sme CWIth j
dw?'lbgjn a}r?ﬂnn of uhnmum%dlﬁs
one reason why nothing on the water is
as reliable as an Evi Outboard.

And when it
comes to sheer
fun and excite-
ment, we think
an Evinrude
Outhoard beats
a roller coaster

information, or
the location of an
Evinrude dealer
near you, call
s £ EVINRUDE
EVINRUDE OWNERS ARE BORN,
NOT MADE.




GRADY-
WHITE 28
MARLIN

CRUISERS BARNEGAT 2530

QUANTUM 2000/XB-

e = L el

d LARSON
" ALL AMERICAN

B Nissan 200 NP, a 20-ft. pontoon
boat with 50-hp Nissan outboard, aer-
ated livewell, helm station with wind-
screen, built-in storage, canopy top,
trailer and instrumentation. Price:
£0095,

B Bayliner 1970 Capri, a 19-ft. bow-
rider powered by a 125-hp L-Drive
with swim step, eanvas top, radio/cas-
sette, molded swim platform, built-in
and portable ice chests, trailer and in-
strumentation. Price: $10,195.

B Sunbird SPL 150, a 15-ft. bowrider
with 48-hp Johnson or Evinrude out-
board, swim step, boarding ladder,
built-in storage, canvas top, trailer
and instrumentation. Price: §5999,

B Quantum 2000/XE, a 20-ft. Euro-
style fish and ski boat with Force F-5
150-hp outboard, Humminbird fish-
finder, MotorGuide trolling motor
(which retracts into a hidden com-
partment), ski-tow post, aerated
livewells, depthsounder, radio/cas-
sette, VHF radio, ice chest, convert-
ible top, bow eover, trailer and instru-
mentation. Price; $13,995.

In the mid-1870s, the proliferation
of jogging, aerobics and other work-
out pursuits inspired experts to her-
ald the dawn of a new fitness eraze.
Fifteen years later that craze is a way
of life. The same thing, no doubt, will
happen with the package-boat trend,
In a year or two we'll wonder what all
the fuss was about,

Fishing machines

After package boats, but not exclu-
give of them, the second hottest seg-
ment in boating has to be dedicated
fishing machines. These special-inter-
est craft draw on two perennially
powerful attractions—the love of
fishing and thrill of high performance.

Consider Sea Ray's 20-ft. addition
to the popular center-console Laguna
line, introduced last yvear. The com-

act 20 Laguna incorporates such big-
t advantages as a wide 8-ft. beam,
cutting board, bait rigging station
with sink, forward fishing chair, tran-
som door in the splash wall, bow pul-
pit and 70-gallon fuel tank.

The 26 Scarah Sprint, by Welleraft,
tosses in equal measures of comfort
and high performance with its fishbat-
tling expertise. Built on a proven
deep-V Scarab hull, this center-con-
sole eraft has a padded leaning post
seat, forward console seat with built-
in cooler, adjustable wave gate aft,
special brackets for transom-extend-
er mounting and 80-gallon fuel tank.

Not only are big-boat features mov-
ing down the line this year, but vice
versa—small boats are moving up.
Notable examples are by Grady-
White and Boston Whaler, two distin-
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BOSTON WHALER 31

guished manufacturers with a long
tradition in building small bluewater
fishing boats,

Since 1977, the largest sportfishing
boat in the Grady-White line was a 25-
footer, This year Grady-White breaks
the 28-ft. barrier with the introduc-
tion of the Marlin 28, a walkaround
cabin offshore fisherman with an ul-
trastable 10-ft. 7-in. beam. Although
the boat has a Eurostyle eabin and in-
tegrated outboard bracket/swim plat-
form, its focus is firmly placed on fish-
fighting and seaworthiness with
raised sheer lines, flared bow, raised
helm station, recessed trim tabs and
t0-sq.-ft. cockpit.

Even more dramatie, for a small-
boat builder, is the shattering of the
30-ft. barrier. Boston Whaler
achieves this with the introduction of
the impressive 31 sportfisherman.
We're talking big bucks here and big
servings of luxury belowdecks and,
dare we say it, a big step closer to be-
ing a yacht. But if Boston Whaler, a
company that started out building un-
sinkable little center consoles, can
move up the line, why can't we?
Dreams, after all, come in all sizes,

But the biggest news in fishing ma-
chines this vear is the introduetion of
a major new Plﬂ_‘l{Er—ME reury Pow-
erboats. That's right, boat people now
roam the halls of Mercury Marine and
beginning this vear the new division
intends to be a kingpin in fishing
hoats. The offerings will include boats
{names currently used are ProCraft,
Fisher and Astro), trailers and, natu-
rally, Mercury or Mariner motors.
Look for significant expansion and
modification of the 1990 line, when
centralized control of the new division
is fully implemented.

ial editions

ou can't ignore this year's tricked-
out muscle machines. And I mean that
literally, Wherever 1 drove the 33-ft.
Stinger Fittipaldi, with its flamin
red, sculpted hull, heads turned an
eves popped. It makes a bold state-
ment, to say the least. _

Chriz-Craft offers the Fittipaldi
Edition, which includes custom gel
coat and graphies, plush appoint-
ments and high-performance engines,
in both 334 (new this year) and 385 (of-
fered last vear) Stinger models.

Other builders have also jumped on
the special-edition bandwagon. The
name of “Miami Vice"” star, Don John-
son, is emblazoned across a new cus-
tomized 43-ft. Scarab Signature Edi-
tion. At the time the boat was
introduced at a trade show last year,
John=on was dismissed by many as a

{ Plenae turn to page 103 )
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YEAR OF THE

TERNDRIVE

Outboard powerheads move inboard and Detroit blocks add bells
and whistles as I/Os dominate new offerings in marine muscle.

U.5. MARINE L-DRIVE

Hats off to U.5. Marine for its breakthrough L-Drive
power fystem, which mates an outboard engine turned

%07 to a through-transom lower unit.

NLIKE oil and water, gaso-

line and water have always

mixed. Internal combustion

used in inhoard-powered
boats goes back to the 18805, Ole
Evinrude began hanging outboards
off transoms in 1907. And sterndrives
{inboard engines with external lower
units) have dangled through hulls for
at least three decades.

But not since Jim Wynne invented
it, in the late 1950s, and Carl Kie-
khaefer advanced it, in the early
1960%, has so0 much attention forused
on sterndrives, Two high-stakes play-
ers joined the game in 1989, Yamaha
and U. 5, Marine. And industry statis-
ties confirm that sterndrives are
currently the fastest growing choice
in marine power,

Lift the engine cover on a stern-

8

BY JOHN WOOLDRIDGE

drive and you'll find a powerplant that
closely resembles a car engine. Yet
adapting it for boating is as challeng-
ing as trying to modify your family car
for a run up Pikes Peak towing a trail-
er and boat at 80 mph!

Much higher rpm and horsepower
are required to push a boat through
water than to run a car on the road,
While the engine is running hotter,
the heat exchange system of free-
flowing air is cut off by a watertight
engine box. Temperatures inside the
box push cooling and lubricating sys-
tems to the limit. The potential for ex-
plosion, in the event of fuel line leaks
or trapped vapors, is extremely high,

How do modern sterndrives cope
with these demands and dangers? To
begin with, most sterndrives sold in
the U.S. are based on GM or Ford

blocks assembled with components
specified by marine engine compa-
nies, Typical engines receive brass
core and freeze plugs, corrosion-
resiztant head gasket and conling
system pump, performance intake
manifold and a camshaft ground to
emphasize low-end torque.

The engines also receive heavy-
duty valve assemblies, forged-alumi-
num crankshafts and pistons, high-
flow evlinder heads and high-output
oil pumps. These components are add-
ed to the block on the assembly line,

What is usually referred to as mar-
inization begins at the marine engine
manufacturer. Auto parts unsuitable
for marine use are stripped from the
uncrated motors. Specially vented
external ignition-proof components
are added—distributor, alternator,
circuit breaker, starter, fuel pump,
carburetor flame-arrestor and spill-
proof carb. All are designed to mini-
mize explosion hazards.

A water-cooled exhaust system is
added to control operating tempera-
tures, sealed flywheel housings pro-
tect starter from bilge water, and spe-
cial engine mounts isolate vibration.

Corrosion resistance, naturally, is
of prime importance. Multiple stages
of cleaning, ringing, drying, priming,
coating and baking are standard pro-
cedure, The fully marinized blocks are
then cranked, tuned and dyno tested
before being fitted to an outdrive. Fi-
nally, thev're ready to burn up the
waterways,

New players
Yamaha kicked off 1989 with a bid to
enter the elite [/0 club with three new
sterndrives based on GM blocks and
marinized by Crusader. These units,
mated tooutdrives made inJapan, are
a4.3-liter, 180-hp V6, a 5.0-liter, 210-
hp V8 and a 5. 7-liter, 240-hp V8.
These units are more familiar than
revalutionary, with some important
differences. A notable innovationis a
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BRAVO TWO
Where's the beef?
Located within Merc’s
new Bravo Two
outdrive, that's where.
This rugged lower unit

POPULAR MECHANICS ® FEERLARY 1989

YAMAHA VS
The familiar becomes

with the
Imprint of Yamaha on a new
line of sterndrives. Proven
systems are emphasized, but
trademark tech features,
including a distributoriess
computer management
system, aren't neglected.

distributorless ignition and on-board
computer system that monitors tem-
rature, fuel flow and gear changes.
t then adjusts timing to establish ide-
al rpm for monitored conditions. In
case of overrevving or overheating, it
automatically drops engine speeg to
2500 rpm.

Other bells and whistles include an
external tilt switch on outdrive, dual-
belt system for alternator and water-
pump, color-coded fluid fills and a 2-
gauge instrument package that
monitors all systems.

The other new sterndrive player,
U.S. Marine, enters the field with a
unique technological breakthrough
—the L-Drive, best described as an
outhoard engine mounted inboard (an
O/1 ag opposed to an 1/0). The power-
head is turned 90° from the centerline,
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while the lower unit, which swivels
and tilts, extends through a cutout in
aspecially steppei transom.,

{ the L-Drive sounds like a space-
saver to you, as well as being light-
weight, go to the head of the class.
But since it requires radical boat modd-
ifications—notched hull and special
transom cutout—don't expect tosee it
widely available for some time. Cur-
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rently, vou can find the 3-cylinder, 85-
hp L-Drive on the Bayliner 1770 Ca-
pri and the 4-cylinder, 125-hp unit on
the Bayliner 1970 Capri.

Not one to sit idly by, MerCruiser
raised the stakes by introducing the
rugged Bravo Two drive, a beefy
variation on its high-performance
Bravo One, which debuted last year.
The new unit provides more low-end

HE SEARCH Is on for the ulti-

I mate stermdrive powerplant and

it's not just for professional rac-
ers. Boatmakers are building these
firebreathers for you, it you've got the
moneay and inclination, and they're us-
ing the latest in giant-block and mon-
ster-cube technology

Waellcratlt s in the forefront of this
movement, with its thundering Lam-
borghini-powered Don Johnson Signa-
ture Edition 43 Scarab. This ultralux
scorcher is powered by twin 630-hp,
9.2-liter V12s that push lop-of-the-line
MerCruiser Super Speadmaster Il or
IV racing ouldrives. The Lamborghini-
MerCruiser combination is considerad
the most powerlful production power-
planton the markat.

For those who prefer German effi-
ciency to ltalian style, Wellcraft recen!-
ly debuted a new Scarab Panther with
twin Porsche 928 S4s. These high-
tech Porsche V8s have 32-valve, lig-
uid-cooled blocks and generate 320-
hp to spin Merc Bravo One ouldrives

American builders also produce
exotic engines and Donzi recenlly
introduced its new Black Widow with a
high-tech concept engine from OMC.
The specially modified 351-cu -in. King
Cobra VB was bored out 1o 396 cu. in.
and equipped with high-performance
Second Effort lower unit parts. Stand-
ard Cobra V8s are also available.

Powerplay: Euro Exotics & BigV12s

Side-by-side Lamborghini V1 2s power Wellcraft's Don Johnson Signature Edition.

And home-grown MerCruiser is
making waves with its predicted marin-
ization of the celebrated LT-5 engine
usedin the hot ZR1 Corvette.

But mast of the exatic high-perform-
ance news comeas Trom across the At-
lantic. Deluxe boatbuilder Cobalt is in-
terested in Porsche power possibly for
a limited-edition Gondurre. Ferrari is
currently designing and buiiding a boat
of its own to handle twin 4.9-liter Flat-
12 Boxer engines.

Several other engine makers are
also preparing for a Eurcpean inva-
sion. AMG, the German-based perform-
ance-tuning arm of Mercedes-Benz,
will soon offer three models of the M-B
5.6-liter V8 lor marinization. They will
praduce from 370 hp to 500 hp. Aston
Martin has developed a marinized ver-
sion of its 400-hp, 5.4-liter V8, but en-
gines are said to be scarce because
car demand is so high. And BMW,
which entered the U.S. markel several
years ago and then left it, will soon re-
appear on the scene with a marinized
version of the 5.0-liter V12 engine it
uses in the 750iL

Less-costly big-block engines from
GM and Ford will surely dominate the
high-performance market, but for high-
rollers looking for something exotic,
European muscie with 12 cylinders, 32
valves and monster cubes is increas-
ingly available.—dJ. W,

torque to handle props up to 20 in. in
diameter for family eruisers that re-
quire less than 45-mph top-end speed.

The gutsy Bravo Two achieves its
increased strength by adding heavy-
duty pears, gearcase housing, shafts
and bearings. It's available in 5.7-liter
270-hp and 7.4-liter 330-hp gas mod-
els, as well as two diesel versions,

Volvo Penta, relatively guiet for
the past few years, emerges like a
sprinter from the blocks in 1989, [t
has a new offering in the gas VG cate-
gory, plans for a VBin 1990, and a dra-
matic $100-million deal with Genmar
{owner of Welleraft, Glastron, Lar-
son, Cajun, Hatteras and others),

Look this year for Volvo's new gas
V6, the AQ205 DP (available with
either single-prop or duoprop out-
drives), and next year for a 7.4-liter
big-block V8.

FoMoCo holds the current hot hand
in Detroit, so it's not surprising that
OMC is adding three new Ford VB
blocks to its Cobra sterndrive line.
New this year are 185-hp and 200-hp
OMC Cobras based on the 302-cu.-in.
V& block that Ford uses in the ultra-
hot Mustang GT.

Also new is the 235-hp Cobra based
on Ford's 351-cu.-in. VE bloek. Power
steering is standard on all three new
madels and counter rotation is avail-
able on the larger two,

Muost OMC Cobra engines continue
to be hased on GM blocks, but don't be
surprised to see more Ford blocks in
(Cobra's future.

Hot outboards
Despite the boom in sterndrives, 1/0s
have a ways to go to cateh the popular-
ity of outboards, and it's doubtful they
ever will. There are too many high-
volume applications—fishing boats,
tenders, small runabouts and inflata-
bles, to name a few—where stern-
idrives can’t effectively challenge.

And, as we have seen with the L-
Drive (named for David Livingston,
president of U.S. Marine, and the en-
gine's primary inventor), advances in
outboard technology expand its po-
tential for sophisticated performance.

A good example of outhoard inno-
vation is the new 175-hp, V6 Mariner,
a dedicated waterski engine, Mariner
aimed this one directly at skiers with
its 2:1 pear ratio for ski-popping aceel-
eration, 120° throttle travel for pre-
cige speed control (most throttles only
move 90°) and a jeweled-movement
speedo that displays in 1-mph incre-
ments with special highlights for key
slalom speed ranges.

Both Merc and Mariner share the
spotlight for introducing high-tech
1152 and lightweight 15s. The 4-cylin-
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How to cause a stir

without causing

a stink.

When Yamaha introduced
Precision Blend" oil injec-
tion for outboards, it caused
quite a stir in the industry.
Many down-played its
importance, while at the
same time scrambling to
come up with some sort of
oiling system themselves.
Yamaha outboards

were designed to be oil injected
from their inception. The oil is
injected directly into the mani-
fold behind the carburetor. Since
the oil doesn't go through the
carburetor, it can't gum it up. And
there’s no lag time in responding
to a change in engine speed,
which keeps the blue smoke to
a minimum.

You don’t have to be an
environmental fanatic
to see the advan-
tages of

a clean running engma A
cleaner-running engine is a
more efficient, longer-lasting
engme And anyone can ap-

"I%imaha s Precision Blend
oil injection is available on
models from the 25-hp to the
225- hp Excel. All come with
our 2-year limited warranty.
So stop in to the Yamaha
dealer near you, and nose
around a bit.

For your nearest dealer call 1-800-526-6650

| YAMAHA

Expect a lot



Merc equipped the 115 with a new smart
carburetion system, Concept 2+ 2, which

restricts fuel flow to 2 oyfinders at low rpm.

.
“Johnson|
GTITE

The Johnson GT 175 is a dedicated bass
mator, with fuel and oll injection.
CulicStart and 5.LO.W.
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der 1155 are equipped with a high-
tech carburetion system, called Con-
cept 2+2, that only fires the top two
eylinders below 1800 rpm for opti-
mum efficiency and improved control
of fumes. It increases fuel flow with
an accelerator pump when more pow-
eris required.

The 115z also come with oil injec-
tion, loop charging and a through-
cowl sight gauge for quick inspection
of the integrated 1.45-gallon oil tank.

The 2-cylinder 158 are derived from
the “fisherman's friend" series of 8-hp
and 9-hp units introdueced in 1986,
With 16 big eubes of displacement the
15-hp engines have plenty of power at
lower rpm. Surprisingly, the engines
weigh just 2 pounds more than the
9.9g, at 71 pounds. Other friendly fea-
tures are a fuel-primer system that
replaces a choke, an idle-speed ad-
juster for trolling and a 1-hand shift/
trim/throttle/steer tiller control,

Additions to the Johnson GT and
Evinrude XP lines demonstrate the
continued vitality of bass fishing.
New this year are 100-hp and 1756-hp
models. The V4 Johnson GT and
Evinrude XP 100z come with fuel in-
jection and variable-ratio oil injec-
tion. These features are also standard
onthe V6 1755, which also inelude
QuikStart (automatie control of idle
speed based on electronic monitoring
of engine temperature) and 5. L.O.W.
{Speed Limiting Overheat Warning).

The 5.L.0. W, engine-limiting sys-
tem was also added to all Johnson and
Evinrude 20-hp to 70-hp engines, and
external-mounted trim/Ailt switches
were added to all T'N'T power trim
and tilt models from 40 hp to 300 hp.

-

Force's new F-5 150 ks an infine 5 that offers
an innovathve weight-saving solution for
delivering plenty of low-end torque.

Playing the angles

Ever wonder why V-block engines
opt for a 90° V-angle? Primarily, for
space savings and because they have a
long history of reliable performance.
Theoretically, however, the V-shape
isn't limited to 90° and as early as the
turn-of-the-century builders began to
experiment with it.

Suzuki has taken a page from these
pioneers with its 80-hp and 100-hp
models. These new engines are based
on Suzuki's 86, 6-cu.-in, powerhead
with a 70° V-bloek. The smaller angle

{ Please turn fo page 108)

Violvo Penta’s new entry in the
gas V& category is the 4.3-liter
A0S DP, avallable with either
duoprop or single-prop outdrives.

POPULAR MECHANICS ® FEBRUARY 1989



Lasting
Attraction

From the first look, you knew the emotion
would last. Now long after the initial thrill, the
experience is still exhilerating. The Rinker 186
Captiva is built with such quality and precision,
yvou'll never forget why vou chose her. Beyond the
sporty lines and deep V-hull are precise engine-
hull configurations and MerCruiser power,
delivering superb performance. [t's easy to trailer
for weekend outings. vet the deep interior gives
you the feel of a larger boat, For these reasons and
more, the appeal of the 186 Captiva lasts beyond
first impressions to long-term satisfaction.

STERM DRIVES & INBOARDS

The Only Logical Choice

Rinker Boat Company, Inc. = 207 Chicago Street * Syracuse, IN 46567 = [219) 457-5731
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Mighty microchips, splashy water
toys, carry-on air conditioners and

other accessories you can’t do without.

electronie units flex amall but powerful mus-
cles. Comfort and style are dramatically im-
proved. And personal watercraft go wet and wild.
Now, due to miniaturization, you ean hold a navi-
gational computer more aceurate than a loran C in
the palm of your hand. Your fishfinder can look in
five different directions, three simultaneously.
Creature comfort is catered to by a snazzy, carry-
on marine air conditioner. Style and celestial reckon-
ing are improved by an accurate chronometer that
tells time and tides.
And hooming personal watercraft, the toys of
summer, are becoming increasingly specialized for
maore fun under the sun.—Jfohn Wooldridge

G ET READY for a rreat vear for gear. Marine

Look, Ma, No Hands
Lean into the Powerboard and it will go anywhere you
want It to. No tiller or wheel is required. The efficlent shape

needs only a 5-8-hp outboard. Integral prop guard and motor

News At Sea
Raytheon's NCR-300A Navigational Teiex [51395)
recelves navigation and safety data usually
avallable only to commercial shipping. It prints
hard copy for forecasts, alerts, other vital news.

Worid In Hand

Mount it or put it in your pocket. the Magellan GPS
MNAV 1000 | $3000) does multfunction navigational
computing and sat/nav positioning.

With the stainfess-stee] Krieger Tidal Chronometer
[5495-5560) on your wrist you'll know tide time,
moonphase, standard time and date at a glance.

Keeps boatmen up to the minute,

The Small Chill
Flick on the Carry-On | 5895
portable air conditioner, by Crulsair,
and you can pipe 4200 BTUs of cool rellef aboard In
minutes. it flts almost any hatch, needs only 5%
amps of 115-voit AC, and welghs only 5% pounds.

Time And Tide

o
=

- B
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Go Digital
Conventional compasses swing wildly, but not the KvVH
Azimuth 100 [$395]. It reads magnetic fields and displays the
reading in numerals and points of the compass. Microprocessor
and fluxgate sensor are contalned in one small housing.

Disposable Blades I

Ever wish you could Just

change a blade when your

prop gets a bad ding? The

Advance-15 | 514%) modular prop

allows you to do this and fits most
outboards aver 120 hp. Available in ‘

aluminum In 15-, 17- and 19-In. pitch
models. Advance will introduce a
stainless-steel version later this year.

Follows You re

You cantake it with you, i you've got the personal watercraft
traller from EZ Loader, offered in single- or double-bunk
m&mmmmmimmﬂwﬂnmm

i ram‘ﬂa 1200-pound load. Other models are available.

Splash And Flash
Ultranautics has a new toy for summer—52a
Flash | $4495), which b powered by Suzuld's
798-cc. 60-hp engine. The 2-person personal
watercraft has a 9-galion fuel tank. retractable
boarding step and top speed of about 35 mph.

In The Picture
Mavigation is easier to visualize with the
Trimbile Navigraphic. which Integrates familiar
landmarks with a loran signal. The
Mavigraphic | $3995] has a supertwist liquid-
crystal display screen and holds up to 50
different routes and 256 waypoints.

Mighty Microchips

Apelco’s new XCD 500 | 5699, an LCD
fishfinder/platter and loran C, has four on-
screen displays: 1. Fishfinding, 2. Split-screen
position plotfishfinding. 3. Split-screen
fishfinding with A-scope, and 4.
Navigation/temperature graph.
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and you can still shoot 35mm
pictures with the Canon
AguaSnappy AS-6, a Tully
automatic camera with
waterproof seals and flash.
For 5273 it includes accessory
base, sports finder, case,
strap and lens cap.

. B".:.'ATING’B‘?—E -
G o e R

Power To Go
The mew Honda EX350 |[$3%9)
portable generator is the strong, silent
type. With the power output selector in
the 150VA position it rurs at 50 decibels, quieter
than a normal speaking voice. it's also light, weighing
Just 19 pounds. It produces up to 350 watts and can run a
varlety of toals and appliances or charge a battery.

The Smart Shoe

Sneakers always felt right, but the soles were
slippery. Now, Omega makes the Sportfisherman
Boat Shoe | $80) with water-dispersing soles and
sneaker comfort. It also has a removable orthotic

- -1.- L for quick drying, and an adjustable forefoot strap.

AR AN W TUA Y Catch And Release
v < The innovative low-profile ski-tow unit
One Size Fits All ($35), by Attwood, can handle two ski

Give your boat a performance edge with the 5ting Ray
Hydrofoll Stabilizer, which cuts planing time by forcing
the stern up and bow down. The 1-piece Sting Ray

| 580}, made of a blended copolymer plastic, fits
outdrive and outboard lower units 25 hp to 365 hp.

Spot The Spot

Ever wish you could come
within Z ft. of a favorite fishing
hole or relocate an anchor you
cut away? Zebco’s new Spot
Locator |$20] helps you do
this without a depthfinder,
batteries or electrical
systems. It works by
triangulation and only
requires the recording
of two sighted
landmarks and a
compazs heading.

106

ropes and swivel 360, Snap down the
chrome cover to hold ropes In place and
lift it up to release.

Circle In Square

The compact Foous Speed-Sounder | 5895
from Brooks & Gatehouse displays speed
and depth constantly, while offering
average speed, trip log, water
temperature, anchor watch and depth
alarms upon demand.

{Mare Great Geor on page 1081
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If you like to spend your free time at full throttle, we proudly present the most
exhilarating way to get away: Mercury outboards.

A case in point being the new Merc 200 XRi. With exclusive electronic
fuel injection for quick starts, smooth acceleration and clean burning
efficiency. Plus our new 40 amp alternator, advanced oil injection and
the industry’s only three-year limited anti-corrosion warranty:

It's hard w imagine anyone who won't appreciate the unabashed
thrills a Merc is bound to deliver. Except, perhaps, our competition Let The Legend Move You.



FuTura

BT AR ARG

Hard work! That's what yon haee alanys belieed o,
Anid nove s pand off. And when the moment coees bo gt
mry, wou wank to make the mosl of each secomd. Thal's
wiy Glastron destgned @ boat pust for you, . He Futem

Youi Deserve a Glastron

It sleck destgn and fresh, new fook reflects your personl

style. ..the pride wou foke i the reeants you ve parmed,
Ser thee full line of Futuro, Siern, @md Carlion boats

at your loco] Glastron dealer.

Glmtren Ine VIS0 H 1§ West Hew Baunbel TR TR0

Hething cleans like hot water. And nothing
but Hot Squit™ gives you hot water
cleaning lor your windshield. This unigue
heal exchange unit takes the heai—nol
the Nuid—and transfers it to your window
washer Nuid. Just hit your washer button
and your wipers clean or de-ice instantly.

Inatadls in minutes —
everyihing’s in the
kil. Just two easy

= conmections 19 your
heater hose and
washar fuid tube.

Guaranteed nol fo crack or damage your
windshield or paint. Order today for only
$12.99 plus 52 shipping and handling

%f_%.mzt -

-ﬁ- 1-800-356-8356 ——
In Colorado call 3{13-3?5-95911
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A GESMAR® COMPANT

BRAND NEW!

ALL FABRIC
S50FA BEDS
Manufachue's

Suggestod Retall
5449.95

| Launamon Price [
$ LLE made by Nadionally Known
Saal Manufechmnng Company!

Mesis or saceeds all DOT &

ALL FABRIC ;L"I’:‘L"}__EE!_
FLF{.LJHJN"’J [ Sl '\' I||_|.|'| Bdnskiuctioh

CAPTAING CHAIRS | ;i pi0u8 Veiour Faoncs!

Manufacture's
CAPTAIN'S Chairs mechine with
Suggested Astail juist & 1ouch of & lever! Oplional

sirts & 3 Position Amme
s 2&9-95 Includad FREE a no exira
WICTOEENE]  FEE seat tracks - a 325 valus

| ALL FABRIC rmntching Sole
s 1 1 5 Beds al the Lowes? Aetail price
it ths LS. - anly §1851

FITS ALL Vans & most Trushs!
"= CHAIRS & Solas are UPSabie!
il CALL Fov FREE Fabre Samples!

1- Eﬂﬂ-445 1830 or 1-703-892-4208

Cradil card mambers can order by phone!

P O

BRADD & HALL ASSOCIATES

spension & high

BOX 10643 ARLINGTON, VA 222109832
Warchouse Liguidators

Line Of Sight

Dawn of the smart binocular has arrived
with the waterproof Tx50 322B0W [ 5420)
by Tasco, Features include a size and
distance indicator and battery-powered
flluminator for dim-light situations.

Points Of View

You can look in five directions, three
simultaneously, with the Tournament 360
Scanner | $740| by Bottom Line. The super-
twist 4-in, * &-in. backlit screen, which has
30,720 pixels for a sharp bottom image,
displays viewing directly under boat.
forward, aft or to either side.

Picture This

You get the picture when you use the
Impulse 3000 Loran C Navigator [ $1050).
This navigation computer displays where
you are, where you've been and where
you're going, Waypoints can be assigned in
symbols ranging from a fish or buoy to an
anchorage or dangerous waters, ™
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BIG DREAMS

(Cantinmed fram poge 571

celeb who dabbled in racing. Today,
after his recent triumph at the Off-
shore Worlds in Key West, Johnson is
the reigning Superboat world cham-
pion. Perhaps, like clothes, the boat
makes the man.

Not to be outdone, Celebrity Boats
tapped former Indy-car champion
Mario Andretti for a hot new 25-t.
muscle boat, the 259 Andretti. This
wavebuster handles up to 730 hp and
iz available with graphies in Milan
Yellow and Venice Red.

Glastron puts a unique spin on the
special-edition approach with the de-
but of the Carlson 19CS8, the first of
four projected boats in the Carlson
Signature Series named for noted
high-performance boat designer Art
Carlson. This 19-ft. muscle boat fea-
tures the sleek, futuristic contours of
an exotic European sports car. All ex-
ternal components are sculpted as
part of a totally integrated design.
Carlson claims the boat's equal focus
on hydrodynamics as well as aerody-
namics puts it years ahead of the com-
petition. From the revolutionary look
of this scorcher, he may be right.

Some boats that deserve special no-
tice don’t fall into the previously men-
tioned categories. The Barnegat
2530, by Cruisers Ine., is such a boat.
This 23-footer is a true overnight
eruiser that's not only trailerable, but
priced about $30, 7040,

Another boat of special interest is
the Ragazza 21 Cuddy Cabin, the lat-
est addition to the family line intro-
duced last vear by Donzi, which was
* recently purchased by OMC. The R-
21CC iz a compact vest-pocket cruiser
that walks the fine line between plush
appointments and affordability. De-
spite being fully loaded with dezigner
amenities, the price tag is only
$22,205 with a 175-hp OMC Cobra,

Finally, there's a small trend this
vear in boating we can’t overlook
—minijets, 9- to 13-ft. runabouts
equipped with jet-powered inboards,
UltraNauties, the maker of Wethike,
unveiled the 3-person Jetstar 1250,
with a 50-hp Suzuki engine. And Ka-
wasaki, maker of Jet Ski, debuted the
J-person Jet Mate, equipped with its
52-hp engine. Interestingly, the Jet
Mate is operated by a joy stick, simi-
lar to that of a helicopter, which gives
it the flare of a personal watereraft in
a platform as stable as a hoat.

Boating dreams come in all shapes
and sizes, from econo family boats to
fishing machines to big-ticket eruis-
ers. But regardless of the size of your
budget, or what it takes to get your
juices pumping, the fleet of 1989
makes it a good year to dream, ™
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STERNDRIVES

(Comdineed from page 1)

makes these units narrower and
lighter, which is ideal for gaining line
of sight over the stern as well as vital
room on the transom.

Standard features include power
tilt and trim, pre-atomized oil injee-
tion and Microlink, a computerized
control system that monitors load and
throttle setting to adjust timing for
optimum rpm,

Also new from Suzuki are the in-
line twin 15 and the inline 3-cylinder
25. Both are equipped with loop-
charging, oil injection and external-
mount tilt and trim. The 25 also has
pre-atomized oil injection and an
overrev limiter.

Foree enters the big outhoard class
with a 150-hp, 5-cylinder engine. The
F-5 150 doesn't have oil injection or
computerized monitoring systems,
but at 340 pounds, the inline Five has
a good power-to-weight ratio and
with three carbs, plenty of lower-
speed torgue.

Most of Yamaha's efforts were fo-
cused on the sterndrive line, but
counter rotation was added to the 130-
hp V4 and a factory-integrated dual-
station system was introduced for
boats needing tower controls. Now
both upper and lower stations can fea-
ture identical cables and controls,

Finally, Nissan and Tohatsu, two
companies that market similar Japa-
nese-built engines, broke into the tri-
ple-digit power range with the intro-
duetion of 120-hp and 140-hp models.
Both units are variations of the 4-eyl-
inder, 107.9-cu.-in. block. They fea-
ture oil injection, loop charging, over-
rev limiter and power tilt and trim.

The year of the sterndrive may well
signal the start of the decade of the
sterndrive, but only time will tell. We
can't ignore the talk that Mercury is
planning to build a big-block V& out-
board that may top out at 275 hp. Or
that Johnson/Evinrude may be coun-
tering with high-performance 225s,

But the biggest rumor moves the
spotlight firmly back on sterndrives,
According to some sources, Merc is
planning a marinized version of the
LT-5 engine used in the much publi-
cized ZR1 Corvette. Billed as Cor-
vette's engine of the future, the 32-
valve, aluminum-block powerhead,
built for GM by Mercury, will be an
exciting addition to boating. As of
press time, however, no one has actu-
ally driven the new Vette and there
are whispers that the predicted 390-
hp rating may have to be scaled back.

Nevertheless, it's going to be a hot
year for engines and a hot year for
boats, and there's no better time to
head for the water, ™
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tools
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ol working tools.
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For a Free Catalog
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Diepd. PA-T Swesnl Home, OR 97388
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NOW DISCOVER ‘A REAL LIFE SAVER'
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$1000 A Month With Just A Hack Saw!

£ by Philip E. Brancato Sr. 1983

Yes, you can make 51000 a
month and more with just a
hack saw in your spare time,

Will You Get Rich?

Mo, vou will not get rich, but
you can make over 1000 a
month in your spare time and
have a ball doing it.

I tried all those **'Get Rich*
gimmicks that are advertised,
that mever tell vou anvthing
until you've sent them your 325,
and then you find out their
gimmicks were not for you.
Well, I've tried them all and ['m
still not nich,

All T ever wanted was some-
thing I could do in my spare time
with my hands, make a little
money and enjoy myself and not
have 1o buy $3000 worth of wools
or merchandise¢ to do il.

Believe It Or Not

| found the most enjovable
and profitable business working
with my hands and the only
tools | use are a hack saw and
measuring tape. The reallv nice
thing about it is any man,
woman or ten-year-old can do it

Whar Do I Da?

| make beautiful indoor/out-
door P.V.C. pipe furniture.
Such as chairs, lounges, tables,
swings, and all kinds of baby
furniture out of P.V.C. pipe;
and have been for 10 years.
P.V.C. pipe furniture is the hot-
test selling furniture on the mar-
ket today, because it is unigue
and beautiful and will not rot or
rust and it will virtually last a life
time.

Profii Unbelievable!

The fantastic part of this busi-
ness is the profit.

I ]l ==, M
| | m
Just go look at some of this
furniture in the stores and see
some ol the unbelievable prices
it is selling for.

A chaise lounge that costs
$62.25 in material and threc

hours of work is selling for over
§228 in the stores. | can sell my
chaise lounge for anything |
think my labor 15 worth. For
once, the big manufacturing
companies cannot compete with
me or you on prices. You will
find you will have more orders
than you want!

Where can you buy the P.V.C.
Pipe?_

You can buy the P.V.C. pipe
from any local hardware store (o
start. Plus [ will supply you with
the name and address ol the
largest manufacturers of pipe,
fitting, cushions, and table tops
who will sell to vou at wholesale
prices, plus | will supply you
with my shop manual and twenty
detajled shop drawings with
pictures and measurements of
twenty different designs.

Do you need my shop drawings

Mo, you don't need my shop
drawings unless you want to save
hundreds of hours of trial and
error work and thousands of
dollars thai | had to spend be-

fore 1 finally found the right
design and measurements and
tricks to the manufacturing of
P.V.C. pipe furniture. | only
wish that when [ started, | could
have bought these shop drawings
and | would have gladly paid
100 for just one of them,

I will pay vou!

Yes, | will pay vou 525 for any
unigue design shop drawing
that | can use in my collection
and workshop manual.

How do you start?

1) Decide if vou like to work
with your hands to create things
and want 1o make money.

2) Can you afford 514.00 for
my shop manual and twenly
drawings.

¥) Send me your mame and
address along with your check
for $14.00 1o0:

Philip E. Brancato Sr.
P.O. Box 237PIT
Riverview, Florida 33569
(813) 677-6948

Please allow aboul two weeks
for delivery.




YOU CAN MAKE UP TO

One Million Dollars
in 9 Months
Guaranteed!

Diear Friend,
| made one million dollars in % months. You may
do better!

My name is John Wright. Mot too long ago | was fla
hroke. | was $31,000 in debt. The bank repossessed my
|:nr l:nr_nusc | couldn'i keep up with the paymenis. And

}l the landlord gave me an eviction notbos becaase
1 hadn’t paid the rent for three months, So we had o
move oul. Femily and | stayed o my cousn’s place
for the rest of that month before | could manage 10 get
another apartment. That was very embarrassing. ;

Things have changed now. | own four homes in
Southern Califormia. The one I'm living in now in
Beverly Hills is worth more than one million doltars. 1
own several cars, among them a brand new Mercedes
and a brand mew Cadillac. Right now, | have a
millinn dobiar line of credit with the banks and have cer-
1!fh'_"!l|r:l of dtpusil ar 5100000 each in my bank in

ch of -II | have time 1o have fun. To be me. To do
what | want. | work about 4 hours a day, the rest of the
m'mlrgmzlm lharl‘lp&rm-: “E'hh%rm;: ¥u l]a.n-wlmm-
i sailing — s ing. '_u. iy TacTpuet-
tﬁt OF Lennis. Sm'rr:tul.jnTﬁ. frankly, 1 rr ot under
the sun with a book. [ love to t Inng VRCELi I
I st o back from a two week vacation from — Maui,

:wp.u

I*rv not really t

ing 10 impress you with my wealth
All I'm trying 1o rlﬁcrr |

5 10 prove o you that if it
wasn'| because of that money secrel 1 was hucky enough
1o find thai day, | sl would have been poor or may
even bankrupt. It was only through this amaring money
secret that | could pull mysell our of deba and me
wealthy., Who knows what would have happened 10 my
family and me,

Knowing about this secrel changed my life complete-
Iy. It brouw me wealth, happines. and  most
important of all — peace of mind. This secrei will
WW life, won! I will give you everything you

ve all your money problems. Of course
you don't have Ilnuiie my wond for i, You can iy it for
voursell, To see that you iry this secret, I'm willing 10
E;‘t you SM0L00 i cash. (I'm giving my address it the
tom of this page.) | Ggure, if | spend 520000, Eﬂ
your attentbon. And you will prove it 1o yoursell §
amaring money secrel will work for vou, toal

Why, vou may ask, am | willing io share this secret
with you? To make money® Hardly. First, 1 .llrt:!l:tl;'
have all the money and s 1 ever o
Second, my secret does not involve any son of competi-
thon whatsoever. Third, nothing is mare sanslying 1o me
than sharing my \'.en-n only with those who realize a
golden opportunity and T,rl on it quickly.

This secrei is incredibly simple. Anyone can use it
You can gei stanied with practically no money ai all and
the risk it almost 2ero. You don’t need special fraining
or cven a high school education. I doesn’s maiter how
yourng or old you are and i will work for vou at home or
even while you are on vacation,

Lzt me tell you more about this fascinsting money
making secred:

With this secret the money can roll i Fast. In some
cases you may be able 1o cash in literally overmight. 11
you can follow simple instructions you can get started m
a single afterncon and it is possible 10 have spendable
money in your hands the very next mosning. In fact, this
ust might be the lastest legal way to make maney tha

ever been invented!

This is a very safe way to gei extra cash, 1L & practical-
Iy risk free. It s not a dangerous gamble. Everythin
;‘nu dio has already been tested and you can get stan
or less money than most people spend for 8 night on
the town.

Ome of the nicest things about this whale wea is that
you can do it 8l home m your spare lime. You don'l

equipment or an office. It doesa't mater where
you live either. You can use this secret 1o make money if
you live in @ big ity or on @ farm or anywhere in
tween. A husband and wife team from Mew York used
my secrel, worked ai home in their spare lime, and
made 345,000 in ane vear.

This secret 5 simple. It would be hard to make a
mistake il {Iou tried. You don't need a college degree or
even @ high school education. All you need is a little
common sense and the ability (o follow simple, easy,
step-by-step instructions, | personally know a man from
Mew England who used this secret and made 52 million
in just 3 pears.

o4l cin ke This secret 10 make money no matter how
old or how you may be. There is no gl;ym:al
labor imvalved everything s 0 easy il can be done

Here's whal newspapers and magazines
are saying about this incredible secret:
The Washington Times:

The Roval Road to Riches is paved with golden tips.
Los Angeles Herald Examiner:

We've all got 1o stamt somewhere, .. The Ropal
Road to Riches B the first sep in the right direction!
Mational Examiner:

Jlohn Wrght has an excellent guide for achieving
wealth in your spare time.

Income mmitics:

The Ray o o Riches is an inviluable gubde Tor
Mnding success in your own back yard.

Mews Tribune:

Wright's material is @8 MUST for anyone who con-
templates making it as an independeni

entreprensur.,

John w-'l'ill‘ll believes in success, pure and simple.

Maoney Making Opporiunithes:

John Wnﬁil his a rare gift for

nio £x ce mike ot of money

people wealthy.

wivid Trade Press:

ave never heard of an advertiser offening 1o
Wright's will-

a1 his money secrel

ing peeple with
Il.-xm e many

We
pay readers S20 w0 try its pr
nEness fo do this convinees w1
must really work.
Culiformia Politicul Week:
... The politics of high lmance made casy,
En -I’.‘Illl:ﬂ. MNews: eral e 1

c maore than give general ideas. He gives peo-
ple a detailed A my plan to make big money.
The Dhesert Sun:
Wiright's Roval Road to Biches Ives up foits title in
of fering an uncomplicated path to financial success.

wheiher you're a teenager or 90 years old. | know one
woman who 8 aver 65 and tv making oll the money she
nevds with this secrel.

When you use I|'II! su:t:l\cl 1o meake money you nover
have (o try to convince an of an i-e'rh'"' This has
nothing 1o do with dnur-1!:|-d}4‘:n ing. telephone
solcitation, real estate or anyl hing else that mvolves per-
sonal contact. ¥ Fecth s

Everything about this idea w perfectly i
Imnl::trﬂ‘l'nusmll be proud of what you are ﬁ: wrd
youl will be providing a very valuable service,

It weill nn!{ take you two hours o bearn how (o wse
this secret. After thar everyibing 15 almost sutomatic,
Afier you get started you can d'l:'l everything
thai is necessary in three hours per wee

PROOF

1 know you are shltflu:a] That ﬂ.mp];‘ shows your
pond business serse. Well, here s prool from people
who have put this amazing secret into use and have goi-
ten all the money they ever desired. Their initials have
been used in order 1o protect their privacy, but | have
Full information and the actual proafl of their success in
my Ffiles.
‘Maore Maney Than | Ever Direamed”

“Alll can sa n&mr plan umr’lnl;m: A weeks, |
took in over Si&l Muore money than [ ever dreamed
of making. At this rate, | honestly believe, | can make

over a mithon dcﬂl‘.anpcrwnr.‘h_ £, P BRI

“¥9.800 In 24 Howrs!®
“1 didn't believe it when you said the secret could
prochuce money the mext mrorming. Boy, was | wrong,
and you were mght® | purchased your Rew! Road fo
Riches. On the hasis of your acvice, 39,800 poured in, in
less than 24 hours! John, your secret is incredible! "™
), K., Laguna Hills, CA
‘Made 515,000 In 2 Months Al 22
“| was able to earn over $15,000 with vour pkan — in
Jusi the past two months. As a 22 year old girl, | never
thoaght that 1'd ever be ahle n:l. make as much money,
as fast s ['ve been able 1o do. [ really do wish 1o thank
wou, with all of my hear.™
Ms. E. L., Los Angeles, CA
“Mude $126,000 In 3 Months' .
*For vears Imﬁeﬂ up alfl the plans that promised 1o
make rM rich. hly I am hucky 1 did — bug 1 am
even more lucky thai | took the ime 1o send for your

maatersal, It changed my whole life. Thanks o you, |
made $126,000 in 3 months, " !
5. W, Plainfield, IN

“Made S203,000 In B Months
I never believed 1hose sucoess stories. . . never believ-
ed | would be one of them. . . wsiny :rnur ‘technigues, in
just B months, | made over e over
00 more in the last 22 dir'i! Ml nnl wﬁinrﬂwﬂd.
bui simple, easy, fast. . John, thank wou for vour

Royal Road to Ric C. M., Los Angeles, CA
5500, 000 In Six Months'

“I'm amared @ my success! By using vour wecret |
made $300,000 in six months. That’s more than twenty
times what I've made in any single year before! 1I've
never made so0 much money in such shorl time with
minimum effort, My whole life | was waiting for this
amaring miracle! Thank you, John Wright."

R. 5., Mclean, VA

As wou cam tell by now | have come scross something
prety good. | believe | have discovered the sweetest ittle
MR - rrlnh.ln seorel you could ever imagine.

guaraniee it.

Mot fll' Ih: time, it takes big money to make money,
This is an exception. With this secrel you can stari in
wourr spare time with almost nothing. But of course, you
don™t have to start small or stay small. You can
fast and as far o you wiih. The stze of your profis is
totally up 1o yvou, | can® lruarmm! how much vou will
m:i.-.- with this m bant | cam tefl m;u Im}::_ u?_a‘uglhl-:

cing secret makes the profits from
mmt :ﬁm idens look like peanuis!

Mow at last, 1've completely explained
remarkable secrel in aip-u:ulmum: making pian. I call
it “The Roval Road o Riches™. "mrneca]l il a mirache.
You“ll prosbably call it **The Secret of Riches”. You will
learn everything you need to kiow step- by-step. S0 you
too can pul this amazing money making secrel 1o work
fior you and make all the money you need

T prove this secret will solve all your money pro-
blems, don’i send me any , insiead posidaie your
check for a month and a hall mm today. | guarantes
nol fo depasit it for 43 days. | won't cash your check Tor
45 days before | know for sure that you are completely
sitisfied with my material.

$20.00 FREE!

There is no way you can lose. You either solve all
vour money probéems with this secret {in just 30 Iur
vou gel your money back plus 520,00 in cash FR

o you realize whan this means? You can put my sim-
Ek secrel into use. Be able to solve all your money pro-
lems. And if for any reason whislsoever you are nod
(0% salisfied afler using the secret for days, vou
may return my material, And then | will not only refurn
your original UNCASHED CHECK, but | will ako
send you an evire 520,00 cashiers check just for giving
the secret an honesl iry pccording 10 the simple instruc-
s,
I GUARANTEE IT! With my ﬁnﬂ-
lee, there b absoluiely ND!II'SI[IN YOUR FA

write your pame and address on a

picce of pa inclose your postdated check or money
order for $12.95 and send it to:

JOHN WRIGHT
. 779
Ocean Park Blvd,
Sulte 3065
Santa Monica, CA 20405
Bat the supply of my material is limited. S0 send in

vour arder now while the supply lasts,

IF you wish 1o charge it 1o your Visa or MasserCard —
be surg to include your account number and espiration
date. That's all there & 10 i 1°ll send you my material
right away by return mail, along with our unconditional
puarimtee.,

this

To order, sam

SWORN STATEMENT:

*As Mr. John Wright's accountant, 1 certify thar
his asiels exceed one million dollars,”

Mark Davis

©1988 JOHN WRIGHT



rf

mmsm

D will take you by StoiRiLe

i -injection on every ang##

aur ‘monster 360 V-8. And behir

5.500 Ibs. of available payload a

7 year or 70,000 mile Protection P

even added new anti-lock rear Mﬂt
Dodge Pickups. Hot on your trail. a0

*See this powertrain imited warranty & ils restrictions at dealer

THE TOUGH NEW
SPIRIT OF DODGE

THE PERFORMANCE DIVISION OF CHRYSLER MOTDRS

Y Ry
BUCKLE UP FOR SAFETY




SATURDAY MECHANIC

| Knocking Out
ENGINE I(NOCI(S

BY PAUL STENQUIST, Contributing Editor; PM lllustrations by Fred Wolff

hear that dull metallic bang- |

This type of noise is a banging or dull

AT FIRST, J'ou pretend not to | Englne knocks when cold

ing noise pounding out from
under the hood. “I'm just imagining
it,” you tell yourself. But it persists,
and as thoughts of dreaded big-dollar
repair bills continue to muddy your
disposition, you realize you're going
to have to do something about the
death knell. But it’s too soon for de-
spair. More often than not, an appar-
ent engine knock proves to be some-
thing else. What's more, even a real
knock can sometimes be repaired
without great expense or difficulty.

POPULAR MECHAMICS ® FEBRUARY | 989

metallic thud, not a ticking or rattling |
noise, The snund increases when en-
gine torque is applied, but disappears
after 2 or 3 minutes of running time,
One common cause of this noise is a
faulty Early Fuel Evaporation (EFE)
valve (Fig. 1). On cars so equipped,
the valve is located in the exhaust
manifold and closes when the engine
is cold to divert hot exhaust gases to
the intake manifold. If the valve bush-
ings are worn, it may bang against the
manifold. When torque is applied,

load increases and exhaust volume is
gﬁnter Thus, the banging is louder.
en the engine warms up, the valve
opens, and the noise disap
You ean usually determine j.f the
EFE valve or another eomponent is
making noise by listening to it
thruugﬁ a stethoscope or length of
heater hose (see lead illustration).
Automotive stethoscopes are avail-
able at better auto parts stores. To
use the stethoscope you simply touch
the probe to the area of the engine or
part in question. A hose is used in
much the same way: one end to your

13




SATURDAY MECHANIC

EXHALST
MANIFOLD

1 The Early Fuel Evaporation valve can
produce a nolse that sounds like rod knock.

|
ear, the other on the part. When using
a hose, take care that you don't touch
any sparkplug wires as you might be
treated to a high-voltage slap in the
head.

When checking for a noisy EFE
valve, compare the sound heard at the
valve with what you hear at a loeation
on the engine block. If the noise is
more pronounced near the valve, it's
probably the source.

While & faulty EFE valve is a wel- |
come find when diagnosing a cold-en-
gine knock, the classic cause of this
type of noise is a serious one: One or
more of the cylinders is too big for its
piston. As the piston warms up, it ex-
pands and the noise disappears. In-
creased load causes the piston to slap
the walls harder, increasing the noise,

On very old engines, this clearance

| isthe result of eylinder wall and pis- |

14

ton wear. On newer engines, it is
more often a manufacturing defect.
Manufacturing tolerances are narrow
(example: .0007 to .0017 in. for a 1985
Camaro VB) and engines that are out
of spec can oecasionally slip by.

The solution is not an attractive
one, as it calls for disassembly and
rebuilding of the engine. That's why
some dealers will try to tell you that
the noise doesn't matter. And, from
their point of view, it doesn't, as the
car will probably be out of warranty
by the time the condition deteriorates
to the failure point.

Eliminating piston slap

If you're determined to repair a pis-
ton-slap problem yourself, the best fix
is to bore the eylinders and install
new, oversize pistons. Ask the ma-
chine shop to bore to the minimum
oversize that will clean the cylinders.
{Once the block has been bored, care-
fully check piston size and cylinder
bore size to make sure clearance falls
within production tolerance. Cylinder
bores can be measured with a snap
gauge and micrometer or—as a supe-
rior alternative—with a dial bore
gauge and a micrometer (Fig. 2).

| Mike pistons on the skirts about 1 in.

below the oil ring or wherever the
manufacturer specifies (Fig. 3).
Sometimes, quite similar to the
sound of excessive piston clearance is
the noise caused by a bent connecting
rod. In this case, the engine can some-
times be repaired by merely replacing
the rod and its piston with new com-
ponents, but check carefully for dam-

| age tothe cylinder wall.

Hone the eylinder before installing

| ly. Of course, you must check all clear-

the new piston and rod, and compare |

ring end gap to the spees found in your
gervice manual, On most cars you can
do this job without actually removing
the engine block. But make sure you
thoroughly wash the honed l::,rlimgam
with soapy water, rinse and wipe dry,
and oil tﬁe fresh surfaces immediate-

ances, including piston to eylinder,
connecting rod bearing and, on V&
and V& engines, the side clearance be-
tween the big ends of the two conneet-
ing rods on the journal in question.

Engine knocks when warm |
A heavy engine knock that occurs
only when the engine is warm or
whenever the engine is running under |
load can be caused by some reﬁtiveljr
innoeent problems.

One example comes immediately to
mind. It was a 1970 Tempest with
high mileage. A distinet knockin
noise developed gradually. It sound-
ed like a seriously worn bearing, and
it looked like the engine's days were
numberfed. But a quick check with a |
stethoscope suggested that the noise
was coming from the bell housing
area. A trip under the greasy side
confirmed this. The cause? Loose
torgue converter bolts that were easi-
ly replaced.

Other causes of a heavy knock in-
clude the very common exhaust sys-
tem throb, caused by an exhaust sys-
tem component coming into contact
with the body or chassis. In many
cases, the noise is only heard under
load. The cure is simple: relocation of
the offending member by means of
hanger adjustment.

Another possibility is a broken
crankshaft Ealanr:er or pulley hub.

CYLINDER

2 A dial bore gauge will measure cyfinder size, taper and out-of-round. |
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You can usually detect this condition
by watching the crank pulley while
the engine is running. The runout
caused by a loose fit will probably be
vigible. However, you may have to re-
move the pulley to confirm the prob-
lem. This job is a tough one on most
rear-drive cars as it requires removal
of the radiator. On some cars you may
have to lift the engine. Check your
shop manual before attempting to re-
move the erankshaft pulley on a front-
drive car.

On cars with a mechanical fuel
pump, & Worn pump pivot can produce
a muted banging noise that sounds
like a much more serious internal

B Mike pistons on the skirts, opposite wrist
pin and about 1 in. from the top.

problem. The condition is fairly com-
mon on GM V8 and V6 engines. You
can use your stethoscope or length of
hose to verify a noisy pump.

Excessive rod bearing or main
bearing clearance is the classic worst-
case cause, Again, if the engine is
new, excessive clearance is a manu-
facturing defect. If it's an oldy, wear
is the culprit.

Dhﬁﬂ and

rep ngnarnm

engine bearings

You can confirm excessive clearance
by removing the oil and checking
cllgannce with the deformable clear-
ance-checking plastic available at
auto parts stores. The most widely
available produet of this type is called
Plastigage. Purchase a size that
bridges the maximum clearance spec
for your engine. For example, the
maximum main bearing clearance for
most modern Chevy V8 rod bearings
is 0.003 in. Therefore, you would want
to use Plastigage that is sized for a
0.002-in. to 0.005-in. range, or there-
abouts. To check rod bearing clear-
ance, you simply unbolt the bearing
caps, one at a time. (If you intend to
remove more than one rod or main cap
at a time, you must mark the main

caps and both lower and upper parts
of the rods with number stamps.
{They are not symmetrical or inter-
changeable, and must be installed in
their original orientation and loca-
tion.) With the bearing cap off, pull
down on the upper part of the rod to
make sure it's seated on the erank.
Then wipe the bearing clean and lay
the gauging material across the full
width of the cap bearing. Reinstall the
eap, torquing it to spec. This will com-
press the plastic gauging material. Do
not rotate the crank while the materi-
alis in place. Remove the cap and
compare the width of the compressed
gauging material to the scale on its

Checking main bear-
ing clearance is the same
except that you'll have
to push the erankshaft
up against its upper
bearing halves. To do so,
support it at both ends
with serew jacks or
small hydraulic jacks.

To measure clear-
ance, insert Plastigage
in the lower main bearing caps as de-
gcribed above or, if the engine is out of
the car, on the crank journal. Torque
the cap in place, and compare your
readin% to the spees in the service
manual (Fig. 4). On most engines,
B for front and rear main bearing
clearances differ from those for center
bearings.

Onee you've confirmed that clear-
ance is excessive, you ean replace up-
per and lower bearing inserts with
new ones. Undersize bearings are
available to compensate for minimal
crankshaft wear. However, if the
crank is excessively tapered or worn,
engine removal and crank grinding
will be necessary.

You can sometimes detect exces-
sive crank wear, particularly on the
main journals, by looking for ridges at
the edges of the part of the journal
that contacts the bearing. If the bear-
ings have oil grooves in the center, a
ridge will form there when the erank
wears excessively. Any ridge that
can't be easily polished away, as de-
scribed below, is cause for concern,
To mike the erank, you would have to
remove it from the car.

Rod journals can be checked for
wear with a micrometer. Simply re-
move the two caps from a journal
(make sure they're numbered) and
push the pistons up into the block. If
the valves are clozed, you may have to
remove the sparkplug. Measure the
journal and compare its size to the
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& Clean journal and bearing, lay strip of
plastic gauging material across journal
{above]. Torque rod or main cap, remowve
and measure bearing clearance directly with
scale supplied with Plastigage |below|.

PLASTIGAGE
SCALE

/.
T

|

|

service spec in your service manual.
Mike Ear:ﬁ%oumal in several spots to
determine if it is out-of-round or ta- |
pered. For example, the service toler- |
ance for out-of-round on most Chevy
V8sis 0.001 in. maximum.

To remove upper main bearings
make a tool out of a small cotter pin as
illustrated in Fig. 5. Make sure the
bent pin lies flush against the erank.
Then rotate the engine so that the |
bent pin contacts the side of the bear-
ing shell opposite the bearing tang. |
Continue turning the engine until tﬁe
bearing shell is pushed out.

If erank bearing surfaces are less
than perfect, lightly polish them with
No. 400 emery cloth and solvent,
Push each rod journal’s connecting
rod or rods and the attached pistons
up into the engine, away from the
crank, Loop a strip of wet emery cloth
over the journal and pull it back and
forth in even strokes, using lots of sol-
vent. Make sure you polish evenly, all
the way around each journal. To pol-
ish main bearings, pass the emery
cloth in behind the journal and have a
helper rotate the crank as you polish.

nee the erank has been lightly pol-
ished, wash it thoroughly with sol-
vent. Use an oil squirt can filled with
solvent to flush the erank’s oil gallery
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F Insert bent cotter pin In crank oll hole,
rotate crank to remove the bearing shell.

bores. Lube the upper bearing half
with elean engine o1l and rotate it into
place with your bent cotter pin. Make
sure the bearing tang seats in the
block. Check clearance with the plas-

i as described above. If clear-
ance is okay, lube the lower bearing
with clean engine oil, reinstall the cap
and torque to the manufacturer's

specification.

Engine knocks
[ when hot
A faint engine knock that is heard
only when the engine is hot ean be the
beginning of serious trouble in that it
is sometimes caused by excessive rod
bearing clearance. More often, how-
ever, it is the result of a relatively
simple problem such as the previously
mentioned loose torque converter
bolts. Slight exhaust leaks at the man-
ifold can also produce noise that ma
resemble a knock under certain co
tions.

If the noise is extremely load sensi-

tive—if it is loudest when climbing a
hill in high gear—it is probably spark
knock. The causes of spark knock,

include excessive ignition advance,
engine overheating, an overly lean
condition, combustion chamber car-
bon accumulation, fuel of insufficient
octane rating, an engine hot air or
EFE system problem and—most
common of all—an inoperative EGR

system,

Engine knocks at

idie when warm

Noises that are most noticeable at idle
may vary from a dull knock to a loud
tieking or clattering. An idle knock
that is noticeable only for a few sec-
onds and then goes away is often the
result of ulic lifter bleed-down.
This condition is due to wear within
the lifter that allows oil to bleed out
when the car is parked for a few hours

ment. However, the mating of new
lifters with an old eam can also cause
excessive wear. The best choice is to
learn to live with the noise or to re-
place the lifters and camshaft.

Excessive main bearing end clear-
anee (or thrust clearance) that ex-
ceeds specification may also cause
noise right after startup. End clear-
ance can be checked by inserting feel-
er gauges between the erank and
erank thrust bearing (the one that
wraps around its cap as shown in Fig.
6). Make sure the crank is pushed up
tight against the o gide of the
thrust bearing while checking. You
can move it forward or backward b;
rapping with a rubber or wooden
let. Replacing the thrust bearing is
the fix for this problem, but it's best to
replace all main bearings along with
the thrust bearing.

Excessive piston wrist pin clear-
ance will produce a rhythmic clatter
when the engine is warm. Sometimes
it is most pronounced upon decelera-
tion when the engine is revved in
Neutral. Again, if

7 Even engines with hydraulic lifters may
requine oocasional vahe lash adjustment.

ment screw by turning its jam nut

n with a box wrench, setting the
clearance with feeler gauges and a
serewdriver, and tightening the jam
nut without disturbing the clearance

(Fig. 7).
Other engines use an adjustable
' ball-and- t pivot, but the princi-

' pleis the same. Overhead cam en-

j gines often use shims instead of

e noise is present |

in a new engine, it's due to a manufac- |

turing defect, If it becomes a problem
in an older engine, the pistons and
rods will have to be removed and

| oversize wrist pins installed.

The most common causes of engine
ticking noises at idle include noisy ac-
cegsory bearings and engine valve-
train problems. If the noise is coming
from the valvetrain, you can usually
pinpaoint it to one side or the other of a
V8 or V6 with your stethoscope or
hose as shown in the lead illustration,

On engines with adjustable rock-
ers, eliminating a valvetrain noise
may be only a matter of adjusting the
clearance or “lash” in the valvetrainto
approximately zero. To adjust clear-
anee, you simply unlock the adjust-

BEARING
THRUST FACE

MAIN CAP

1101 & Check thrust clearance between the
or mare. The only fix is lifter replace- | thrust surface and the crank cheek.

justable rockers, and unless you're
illing to invest in a handful of shims
and a special tool to sneak them in un-
der the cam, the best you'll be able to

' do is find the loose ones, and turn the
| actual adjustment over to a mechanie,

Check your service manual to de-
termine which valves can be set at
each erankshaft position. If you don't
have a service manual, rotate the en-
mmd watch each valve's pushrod.

the crank another 30° or so after
the tg;:hrﬁgjwe val;re being ad-
jus as toits lowest point,
then adjust that valve.

If you E:?n;tmaulve a nEmy :latvetratﬁ

m usting the valve, you
E:?rgtnrmuvemd{:hec k parts until
you find the offenders. Look for gall-
ing or rough spots on rocker arms,
worn rocker shafts, bent pushrods (on
cam-in-block engines), broken valve
springs and valve stem tip wear,

Ifall valvetrain pm-talnokul::r, but
valvetrain clearance is obviously ex-
cessive on one or more valves, the
cause is most likely camshaft and lift-
er wear. If you replace a cam, you
ghould replace all the lifters as well.
Or, on overhead-cam engines, replace
the rockers or bucket lifters as re-

quired. Then remove and flush the oil

t :;oat of the metal shavings
out nfLﬁ Replace the oil filter

before starting t.'he engine and change
the oil and filter again after running
the engine for 15 minutes. Don't allow
the engine to idle at less than 1500
rpm when it is first restarted follow-
ing camshaft replacement. ™
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EOPLE WRITE TO PENNZOIL

Straight answers from the automotive experts.

What is “Z-7"7
Q. I have noticed on bottles of
Pennzoil, the term “Z-7." What is
“Z-7?

F.H., China Grove, NC

A. Pennzoil “Z-7" is a carefully
engineered proprietary additive that
offers maximum protection against
high-temperature breakdown,
engine deposits, oxidation and wear.
This advanced additive is blended
with the highest quality oil base
stocks to create a motor oil that pro-
tects against high-temperature
engine deposits in the piston ring
area, as well as combustion cham-
bers. This additive also reduces
internal engine friction, resulting
in less engine wear and extended
engine life.

Changing the Oil and Filter.
Q. If a person only changed the oil
filter in their car and added oil as
needed, would the oil become use-
less as a lubricant?

D.M.5., Silver City, NM

A. Yes. Because no filter can remove
all combustion by-products, the oil
becomes too dirty to function effec-
tively. The only way to remove these
by-products is to change the oil and
filter on a regular basis.

The recommended oil change
interval for severe-service condi-
tions is three months or 3,000 miles,
whichever comes first. Most of us
drive under severe-service condi-
tions. And that means in most
instances, the ime limit will come
before the mileage limit. Your vehicle
owner's manual specifies the correct

By Don Johnson

e
Vice President, Product Engineering
Pennzoil Products Compary

oil change intervals for your car
under both normal and severe-
service conditions,

Turbo Turmoil.

Q. | have been a user of Pennzoil in
my gasoline engines for years. | have
now purchased a GMC 4000 with a
turbo diesel engine. I'm supposed to
use an APl CD oil. My problem is
where to get it. Can you help?

A.C.R., Port Washington, W1
A. We sure can. You'll find the spe-
cific APl CD oil you need wherever
Pennzoil is sold. All Pennzoil Motor
Dils are API SG/CD quality rated.
For your diesel engine, we recom-
mend using Pennzoil Long-Life SAE
15W-40 Motor Oil in temperatures
above 10°F. Please refer to your
vehicle owner's manual for other
viscosity grades of Pennzoil Motor
(il you can use,

Storage Life.
Q. What is the storage life of motor
0il? I stocked up on Pennzoil when

pe

it was on sale. | may have the oil for
six months to a year or longer. Will
a prolonged storage period like this
have a negative effect on its perfor-
mance or protective qualities?
].0.M., Byron, IL
A. No. The shelf life of Pennzoil
Motor Oil is quite long. If you are
storing the product for six months to
a year, there would be no problems
with the product degrading in any
way. The product shelf life is well
beyond the 18 to 24 month range.

'69 Dodge.
Q. I have a 1969 Dodge in excellent
condition and have never used any-
thing but Pennzoil HD SAE 20W-20
in it. Now, I can't seem to find this
grade of Pennzoil anymore. Please
advise me on what to use.

H.L., Festus, MO
A. Pennzoil still makes 20W-20. But
if you're unable to find it, we recom-
mend using Pennzoil Multi-Vis SAE
10W-30 Motor Oil for your 1969
Dodge engine. This product will pro-
vide superior protection and excellent
lubrication over a wider range of
driving conditions.

WE'RE OPEN TO QUESTIONS

abowt motor oils, lubricants and engines.
However, you can tell us a few things,
too. Maybe you've discovered something
interesting abotit motor oils or lubricants,
Or you have a special reason for being a
Pennzoil fan, We wonld like to hear from
you. Write to: Don Johnson, Pennzoil
Products Company, P.O. Box 2967,
Houston, TX 77252-2967.
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WHY PAY A HIGH MONTHLY

FEE?

All Jerrold, Oak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized ca-
ble equipment available for shipment within
24 hours. For last service MC/VISA or
C.0.0. elephone orders accepted B0O0-
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Friday Central Time. Sell Addressed
Stamped Envelope (80¢ postage for FREE
Catalog).
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BICYCLES (Continued from poge §i)

Spectra is polyethylene-based, it re-
quires a special plasma treatment to al-
low the bonding resin to stick to it. It's
worth the trouble, though.

Spectra has the best vibration damp-
ing qualities among advanced compos-
ites, and that means a better ride over
rough terrain.

The aerospace engineers who now
gpend their days designing 2-wheelers
at Kestrel (265 Westridge Dr., Watson-
ville, CA 95076) point out that thp MX-Z

Optional Challenge software holds rider's
interest with numerous courses, condltions.

frame takes maximum advantage of the
anisotropic properties of composites. In
other words, they may be made stiffer
in one direction than another, depend-
ing on the material's orientation, so the
fiber alignment in the frame is varied to
best control stresses.

A metal frame tube can only be varied
in thickness to compensate for the dif-
ferent loads carried by the bottom
bracket and head tube, but the compos-
ite frame doesn't have to make that sac-
rifice in weight savings or in impact
absorption.

At all points of metal contact, such as
the dropouts where the rear axle is posi-
tioned, the Kestrel frame incorporates
metal recei\rers for durability. In every
other respect, the frame is a 1-piece
structure, with continuous fiber cover-
age over every frame junction point.

Az we've geen in s0 many other car-
bon-fiber structures, the Kestrel MX-Z
manages to combine incredible stiffness
with great resilience, and along with the
shock-absorbing qualities of the Spectra
material allows the rider to go faster
over bad surfaces,

Moreover, the frame is impervious to
rust and all but indestruetible, vital in
the ATB market segment and nice Lo
know after you've spent $1200 on the
frame set.

Whichever architecture proves best
for building composite bikes, mono-
coque or 1-piece frame units, one thing
is certain: The days of using carbon fiber
as a mere replacement for metal, with-
out regard to its particular strong
points, are coming to an end. And quite
literally, that will change the shape of
bicycle frame design forever.

Brainy Trainer

If winter has you enduring droning ses-
sions at the wind trainer, let a computer
put excitement back into the workouts,
By vsing & microprocessor-controlled
electronic load simulator, the Compu-
Trainer allows you to vary riding condi-
tions and keep your head working along
with your legs, heart and lungs.

In Manual Control mode, the Compu-
Trainer (RacerMate, 3016 N.E. Blakely
St., Seattle, WA 92105) lets you set the
rider inertia weight, road gradient (to
uphill or down) and the effect of head or
tailwinds. Now, of course the computer
Jjocks couldn’t stop there—three pre-
programmed road courses are built in
and there's a jackpot random setting
which changes terrain and wind load
with unlimited variation. The handle-
bar-mounted microprocessor fires off
commands to the load simulator at the
rate of 50 times per second, so changes
are both smooth and realistie.

Okay, that will keep your interest
through the first week of cold weather,
but what happens when cabin fever
really takes hold? Well, you simply step
up to the optional RacerMate Challenge
interactive software, available for IBM
compatibles and Commodore, Now
you've got five time trials and five road
races, varying in length and difficulty.
You can race the on-screen opponent, or
store a previous race in memory and
race against yourself. Still not enough?

Then link two CompuTrainers together
and race against a real opponent,

With a real competitor at your side,
perhaps you could tune up your racing
psychology. The sereen will digplay
each rider's position, the wind speed,
road grade, current and average
speads, miles covered and calories ex-
pended.

The CompuTrainer sells for $595 and
the computer software is another $100.
And RacerMate hasn't forgotien the
practical side, either, The trainer is a
rear-axle-mount design, which means
that no adjustment is required for you to
go racing electronically. ™

POPULAR MECHANICS ® FEERUARY 1985



“I ‘Retired Early’...

THEN MADE $27,000
PART-TIME IN

A BUSINESS OF
MY OWN?”

“$27,000 Part-time isn't bad for a guy who quit his

job. I ‘retired early’ from the insurance and
securities business, now make good nmnei
part-time with Pace, and have as much work as

A true SIDI’}( b}' d Very happy

r g

[ care to handle."

Pace distributor.

#41'm still amazed how things have
changed for me since 1 became a Pace
distributor! Let me tell you how it
all started. ..

"When the national economy wasn't
ﬁumg too well, | decided 10 get out of the

usiness [ was in. | had given some
thought 1o retiring, but was really too
young for that. Well, it so happrnecl my
own commercial building had a leaky
roof. Roofing contractor prices were liter-
ally sky high! Then I remembered an arti-
cle about Pace Products and how with
their exclusive Seamless Spray process
you could .wLu.:HF bypass high priced
contractors. | sent for their literature, saw
how easy it was to sell, and [ wound un
doing the roof mysellusing Pace products
and know how.

“Well, word got around about how
much money had saved and that opened
a whole new world ol‘mppnrluml{. Ever
since then I've been like a cat on a hot tin
roof! The first year I did 15 roof jobs.
Almost double that the second year,
and had a huge backlog. Most of these
were hig jobs like the county home, the
Chevy-Buick garage, bank buildings, city
hall. Big jobs mean big money!

“The business | used o be in had
been pretty good to me, but I really had 1o
wark Eu'lh nights and days. With Pace,
business just seems to fall into your
lap. I don't really do any promoting or
selling' ... most of my sales come [rom
referrals, and my phone’s ringing all the
time.

“What I like 1o tell people is that Pace
offers a fine income opportunity. You can

start working as little as two hours a week
and then go full time when your income
exceeds your regular job. 99

What our successful Pace distributor is
too modest o say is that he acwally did
over $100,000 worth of roofing
business last year, in spite of living in
a depressed l:armln area! And that's
working less than half of the year. leavin
the rest of the time for his family an
other interests.

What makes Pace such a good business
is that it costs a fortune [or schools,
hospitals, plants and other commercial
buﬂ]zlmg!, to have roofing companies
repair or re-do their roofs. Pace bypasses
the roofer-lets the building owner apply
Pace Seamless Spray right over the old
roof ... and the smallest Seamless
Spray order earns you over $1550
in commissions.

Pace ships the Seamless Spray equip-
ment on Free Loan, Your customer pays
only for the roofing products. His own
men apply it (or if you want to make even
more money, you can handle the applica-
tion, too). It's as simple as that.”

No Investment!
You, too, can enjoy the same success. Best
of all, you don't have to invest a penny.
You don't need any special background
or experience. Of course, il you have sell-
1“31 construction or Jpp]ifﬂnﬂn E):F\Eri'
ence, you'll benefit even more so

Pace is a proven winner. That's why it
is used by such wellknown firms as
Ford Motors, American Alrlines,
Holiday Inns and thousands more.

Be Your Own Boss!

You'll like b-einlg rﬂur own boss and run-
ning a successful business. You can set
Fm:r own hours, ease ofl whenever you
eel like it, make your own decisions and
stop taking orders from somebody else.

Ou can start out eaming extra income
part-time (with the option of going full
time anytime you wish)...or go right into
it full til* Pace offers that kind of flexibility.
There is no waiting, either. You can start
making money from your very first day.
You get your big commissions up front.
Paid in advance, weekly!

FREE Details-No Obligation!

Would you like to eam big money?
Would you like the freedom and inde-
pendence of your own business? Let
us mail you the facts. Simply fill in
the coupon and we'll rush you all the
details. There's no obligation. No sales-
man will call.

r m MAIL TODAY. NO OBLIGATION. =s

Pace Products, Inc. Dept. PM-289
0 Quality Plaza, 112th and College Blvd. |
. P.O. Box 10925 l
Overland Park, KS 66210

| WITHOUT OBLIGATION send free packet i
of information that tells how I can have my ||
owr Pace business. No salesmman will eall.

1 ™ e T |
l mrl‘“ l
l Ciiy. Srate '.-':In l
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535 MATCH YOUR BOATING PERSONALITY

Glastron boats offers three exciting series for 1989,
The Sierra runabout gives you quality and value. The
Futura - a fully equipped luxury runabout. And the Carl-
50N sporthoat for the independent spirit in you, $2.00

536 TAKING FUN VERY SERIDUSLY

Johnson Outboards invites you to read through ks full
line 19689 catalog. See many examyples of leadership in
marine enginearing - not just the top of the line modeals,
Johnson wants you to know that the more seriously an
outhoard is built, the maore fun it is to use. Free

537 ENGINEERED TO PERFORM

Evinrude wants you to know you don't shap for an out-
board motor by horsepower alone. See the inside dif-
ference in outboard engineering in its 1989 Boaler's
Guide to Outboard Mators. Innovations that satisfy
real needs. Free

538 HI-TECH POWER TO YOUR BOAT

Yamaha has the power you need. Full-color brachure
covaring the full fine of high technology outhoards
trom Yamaha's lightweight 2 HP all the way up to the
powerful 225 HP V6. Free

539 LIFETIME FINISH

Beautify and protect your automabile. Liquid Glass
would like to introduce you to their Liquid Glass no-
wiant auto polish and their Connolsseur’s Chaboe laather
and vinyl protectant. 8-page brochure includes infor-
mation, testimonials and samples. $1.00

540 SPACE-AGE LUBES

Progressive Energy’s brochure featuras automobile
lubricants that reduce engine temperature and friction,
thereby increasing HP and performance. Also, works
in differentials, transmissions and gear boxes. Free

541 POLISHED PROTECTION

Polyshield Products introduces the quality quintet—
five products thal protect and beaulify the exterior and
interior of your car, boat or plane. Brochure describes
Polyshield's cleaners and polishes in detall. Free

542 UNIGUE DOME HOME

Build yourself a low maintenance, super-energy effi-
cient American Ingenuity house. Easy-lo-assembia
building kits utifize component panels of a fiber rein-
forced concrete exterior bonded to palystyrene insula-
tion. Brochure features seven kit sizes from 470 to over
5,000sq. . $1.00

543 BRING WARMTH AND BEAUTY HOME

Giva your home a special warmth, beauty, and open-
ness—PPG Indusiries’ B-page brochure describes
how windows made with Sungate coated low-E glass
offer superb thermal parfarmance while adding a spe-
cial warmth and openness to your home. Free

544 SUPER LOW FRICTION LUBRICANTS
Fluoramics introduces a patented family of Tufoil-
based lubricants fior computers, enginas, autematic
machinery, hinges, locks, guns and mare. Brochure
explains what Tufoll is and featuras product line. Free

545 AN AUDIO GUIDE TO YOUR CAR'S
PERFORMANCE

SOUND ADVICE Is an audio cassette tape containing
20 of the most common noises that your car can make.
Help avoid major breakdowns that can leave you
stranded on a back road in the middle of the night. Fora
few dollars you can save hundreds. $7.95

546 A VEHICLE FOR ALL REASONS

For camping, hunting, logging or farming, the Kawa-
saki Mule 1000 carries two people and hauls loads up
1o 1000 Ibs. It's designed like an ATV yet has the haul-
ing capacity of a pickup. Color brochure with factory
specifications. Fres

547 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes de-
tails on beautifying and protecting new wood, plus res-
toration technigues for old wood. Many wood projects
are outlined step-by-step, with over 50 photographs
plus color charts from Minwax Co. Free

548 BUYER'S GUIDE TO GAS FURNACES

Amaerican Gas Association's 17-page booklet ' Buyer's
Guide to Energy - Efticient Gas Furnaces & Appli-
ances,"" contains information on natural gas heating
systems, water heaters, ranges and clothes dryers, ef-
ficiency ralings, avallable options, and technological
improvements. Free

549 HEATHKIT LAPTOP COMPUTER

Heath Ca. features the first kit laptop computer in its
1989 winter catalog. 108 pages filled with stereo com-
ponents, amateur radio products, radio controlled
cars and planes, starter kits and many more high quali-
1y items in kit and assembled forms. Free

550 DRESSED UP GARAGE DOORS

Raynor Garage Doors invites you to learn about its
long-life warranted steel residential doors. Prefinished
doors with woodgrained-effect embossed raised pan-
&ls that are made not to warp, split or crack. Color bro-
chure shows styles, dimensions and warranty. Free

551 SOLAR POWER

Reduce your utility bills with breakthrough technology.
Solar Electric’s Energy Independence catalog offers
photovoltaic products and power systems for boats,
RVs, radios, and homes - all developed with savings in
mind. $2.00

552 THINGS YOU NEVER KNEW EXISTED . . .

And can't pessibly live without! Johnson Smith's 96-
page catalog offers novelties, hobby and sports equip-
ment, jokes, tricks, sciance and electronic items. A
world full of fantastic wonders. $1.00

553 WHIRLIGIGE & WEATHERVANES

14 ditferent designs - Duck, Eagle, Road Runner,
DutchGirl, Sulky and Rider, Rooster Whirligigs, Bron-
co and Rider, Ye Olde Cyclist. Al lots of fun to make
and display. §21.45
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REMEMBER THIS ARTICLE!
It Could Mean YOUR Financial Freedom!

This Exciting Home-Based Business Can Earn You $1500-%5000+ Per Month
{Potentially Much More) With No Net Start-Up Cost. All In Your Spare Time!

Freedom — a privilege enjoyed by all Ameni-
ciins that grants us the right of self determination
and sell government. Yet how many of us are
redlly free to live our lives as we choose. Re-
member the dreams of greatness we had in our
vouth, Oh, the things we were going to do with
our lives — and then the real world godt in the
way, Mow life seems to consist of a constant
struggle 1o make enough money (o pay the mort-
gonge. the car payment. put the kids through
school — until we're just too tired and dis-
lusioned to pursue the things that really matter
to us, And, sadly, we all sccept this as a way
of life

Life should be enjayed. life should be exciting.
life should be fulfilling! Nawrally money alone
can't grant us these qualities. but it can release
us from financial bondage and give us the free-
dom to do what we want in life and the time
to do it

Yet how else can we live until we find & practi-
cil aliernative? Well, my friend. now you have a
real alternative’ My name is Jack Deese and I'm
President and CEDQ of a successful company i
the oil industry, For over 2 years |'ve labored 1o
perfect 8 home-based business opporiunily with
an income potential that makes my salary and
the salaries of 90% of all corporate presidents in
Amernica pale by comparison

I want toshow you how 1o eam big money ina
recession proof business that requires absolute.
Iv NO franchise fee or start-up capital. That's
because there’s no equipment or products to buy
or sell. Infact, there's nothing for you to invest
but some of your time and effort

Mo special ability or training is required.
Anvone — hushand, wife (housewives includ-
ed), single parent, or single person can do it
from thelr home without interfering with their
present job or lifestyle!! Ideal for part-timers
and retirees!

I won't kid you. To be really successful. my
busimess will require at least a few hours of vour
time each week. You just don't get something for
nothing! If you want to make big money in Amer-
ica thal contintes yverr after vear, vou've gl 1o
be willing 1o work. vou've got 1o have something
people want or need. and vou've god 1o have a
plan of action. That's simple free emerprise.
YOU provide the effort and I'll provide the
rest

I've condensed my business start-up package
nto 3 detailed. step-by-step manuals that tell
vou everything vou need o know 1o stan your
own lucrative home-based business. Addition-
ally. I'm personally available 1o answer your
questions and help you get started

Order TODAY and discover the world's most

fascinating business opporunity I'll even in-
clude a FREE BONUS worth many times the
price of my business package just toreward your
immediate response

NO RISK GUARANTEE: Afer you receive
my business puckage, you have 45 daysioses if
it"s fior youi, Then if you're not completely satis-
Med. just retwrn the materials in resclinble con
dition for a full refunsd.

| Snowy Mountain Enterprise ',::" _-i
| 229 Reuwil Center. Suite 133 4"

| Broomfield. CO 80020 NN\ i
| Dear Jack. PM |
| This sounds like just the business for me. Pleass :
I sgnd me vour 3 manuals. | have epclosed [
H $1L.11 i
1 [ An unusual price lor a mos! umisual produc ) =
I Cash. Check, or maoney order 1
: O I'm ondenng today! Please send Free Bonus 1
| MName _ [
i Address i
i City Ii
I State Zip :
| OPTION: Pieasc enclose $2.00 (total S13.11) |
L il you wish fast, first class handling. Jl

O eEE, Ik Devse

Your Home Workshop can PAY-OFF ... BIG!

This one power-fed tool-PLANES

=

SAWS SANDS

— Separately... Or In Combination! %

From the day il arrives the versatile Planer-
Molder-Saw-Sander will make and save you
money by converting low-cos! rough lumber
into high value finished stock. Handies lough
pak and walnut as easily as pine, and simple
enounh even beginners can use il.

Men and women everywhere are using this
one low-cost power-feed machine 1o starl and
build their own new business... and YOU can
do the same. Supply lumberyards, carpenters
and contractors with all their trim. Sell pictura
frame to painl stores, depariment stores and
direct to users. All patterns available or de-
sign your own.

- . '(
= . = 1 = =k
R SRR N

TR, Foley-Bel .
i FULEY itnbrle P,
"'-.lllll-l“;-"II EL-E.T Gity, f.f 641

R

tucts about your Plases-Maldar-Saw-Sander and full deiads on -.'-rq
hiow | cam quality bor 3 30-Oay Free Trial right in my own shop, | S
whilerstand ihere i Ho Obligation and thal Ko Silesnan will il

LDBLIGATIDN and
0 SALESMAT Will Call!

30
e Tl -~ FREE TRIAL
SEND FOR EXCITING FACTS

‘wiry willl huilt maching and | conless it & mane han | realy expeched for
L RUSH COUPON TODAY!

the price. M does meenytfiing yow sy it will ®
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CABLE TV
DESCRAMBLERS

SCIENTIFIC
ATLANTA.. §$140.00
JERROLD™, §110.00

ZEMITH..
DAK........
HAMLIN_..

—_—
Em‘ml assi:.gsnw I:-'-'Iﬂl:l 554-0417
Ordars call toll e 1-800-624-1150

M.D ELECTRONICS —
115NEW YORK MALL STE.#133M2 |0
OMAHA, NE. 68114 con.

MOLDS Q

for making Omamental
Concrete ltems

Book ahout Aluminum kalds
including over 425 designs
prices and production rade
secreds from world's largest
makd manuiaciures

CONCRETE MACHINERY CO., IN

PO Box A99 Hickory, NC 28603

I— = MAIL THIS COUPON FOR FREE FACTS! ==

TRAIN AT HOME
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FOR ABETTER CAREER |
22 ways ICS can help you improve your life|
|

_Buy FACTORY-DIRECT|

1 NEW. hlll.lr\l -np-rllld lnuﬂllr puti m:‘
fian irbo lifw...use it ol hamas, go ihopping,
winit friendy, ol Lightwsigha, i sl
car trunks. Monay Back Gusransal
STRUCK CORP.» Depi PM295
CEDARBURG WI 53012
-

-

-

COMPACLT COMMANDOS (Continued from page 55)

Mitsubishi SPX

All-new for 1988, Mitsubishi's pickup
(also sold by Dudge dealers as the
Ram 50) is very similar in appearance
to Toyota—sleek and modern, yet
tough looking. It uses a lot of the same
styling motifs—fender flares, a hood
bulge, a wrap-over contour line on the
extended cab roof—and to oureyes, is
equally good looking. Fit and finish
are alsoabove average. Chrome bean-
hole wheels supply the only jarring
note.

The top-line SPX has a nice interi-
or, with supportive bucket seats, six
easy-to-read white-on-black ganges
and a handy 2-spoke steering wheel.
Our testers criticized the overly
goomy interior styling, the poor
ergonomics—controls seem to be
scattered everywhere across the
dash—and the imprecision of the
vague steering and willowy shifter,

Like the Mazda, the Mitsubi-
shi/Ram 50 suffers from a serious lack
of grunt, The 2.6-liter Four was sec-
ond slowest at the dragatrip, elocking
in quicker than only the Mazda, and
not by much. Mitsubishi builds a ter-
rific 3.0-liter V6 for its passenger cars
as well as the Montero (Dodge Raid-
er) sport/utility vehicle, and it's an en-
gine that belongs under the hood of
this otherwise fine truck.

Dodge Dakota Sport

We liked the Dakota concept a lot.
The idea of a midsize pickup combin-
ing the handy size of a compact with
the workhorse ability of a full-size
truck is very attractive. However,
the new-generation Japanese pickups
are actually larger in most dimensions
than the Dakota—including payloads
—and can handily outperform it at the
cimiatrip and the job site.

The long-bed Dakota does stretch
out a full 8 ft., which is 6 in. longer
than its competitors. It also has the
cleverest feature we found in any of
these trucks—stamped-in depres-
sions along the box sides to hold 2x6s
across the bed to form a convenient
rack for plywood or other lumber, Un-
fortunately, Dodge has given the Da-
kota all the ambiance of old-time Mo-
pars, a list of attributes that includes
too-light steering with no road feel,
sloppy handling and a wallowing ride.
The interior is unimaginative, and
like the Jeep, there's no extended cab
option,

The Dakota has excellent brakes
with ABS on the rear, but it finished
mid-pack in our handling tests, Even
with a big 3.9-liter V6, this was one of
the slowest accelerating trucks, Car-
roll Shelby is fitting a V8 to these
trucks (see sidebar). We think it
ought to be a factory option.

Nissan Hardbody
Special V6

Designed in America by ex-Buick
stylist Gerry Hirshberg, the chunky
Nissan looks like no other pickup. It's
distinctive, with brawny individual-
ity all its own. The Hardbody is also
built in America, at Nissan's New
Smyrna, Tennessee, facility, and has
the best fit and finish of any Ameri-
ean-built truck in this proup.

Disappointingly, the Nissan V6
was near the bottom of the pack in ev-
ery performance test, coming across
as slow and not much fun to drive. The
bland interior doesn't relieve this im-
pression, and the truck fails to feel as
substantial as its excellent assembly
guality leads one to expect.

Isuzu Pickup

Totally revamped for 1988, the Isuzn
blends the low-hood aerodynamics of
the Toyota and Mitsubishi with the
flared fenders of the Nissan. The
overall effect is modern, pleasant and
clean. The Isuzu returned the best
fuel economy, due in part to its superi-
or aerodynamics, We think it's one of
the most stylish of all these trucks.

Isuzu pickups have always been un-
derpowered, and this latest one is no
exception. Its 2.6-liter Four is rated
at 120 hp, and the Isuzu couldn’t
break 19 seconds in the quarter-mile.
Poor brakes and handling also eon-
spired to put the Isuzu near the back
of the pack in all our track tests.

It didn't fare much better with our
testers. They complained about the
poor driving position, difficult-to-use
Eu:qhhutlun controls, notchy shifter,

eavy steering and poor ride and han-
dling. Isuzu seems like GM’s poor re-
lation, and deserves better.

Conclusion

Compact pickups have come a long
way since the first Nissan and Toyota
trucks teetered into California 25
years ago. The best of today's
trucks—the Toyota SR-5, Ford
Ranger, Jeep Comanche, Chevy 5-
1VGMC 5-15—are comparable in ev-
ery way to passenger cars of the same
price, plus they can carry all that stuff
people always seem to need to carry.

No matter which truck you choose,
we'tl recommend you et an extended
cab. The extra passenger space and
convenience of lockable inside storage
will pay for themselves every day.
We'd also order heavy-duty or han-
dling suspension, plus the best street
tires available.

Every manufacturer has a trailer-
towing package. And of course, you'll
want the most powerful engine you
can get. It'll make work effortiess
—and play a lot more fun. ™
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Get into this booming high-profit business that’s
Easy to learn—Easy to do— Easy on You!
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{Continued from page 59)

Power plays

The diesel-electric system on the new
irebreakers is also of a revolutionary
design. Four Wartsila Vaza 16v32
heavy-fuel burning diesel engines
drive Kontio and Otse's twin stern
propellers via electric motors, “Each
diesel runs its own generator,” Capt.
Rintala says. “All the energy goes
into a common electrical net. Ever
user—from the kitchen to the propel-
lers—takes what it needs from the
net. We can generate 20,400 shaft
horsepower.”

There are distinet advantages in a
diesel-electric system. Eliminating
prop torque and power surges during
difficult icebreaking exercises re-
lieves engine wear, reducing mainte-
nance costs and downtime.

Otso and Kontio use cyelocon-
verters to furnish AC power to the
propeller motors. The two synchro-
nous ABB-Stromberg propulsion mo-
tors themselves can provide speeds of
110 to 200 revolutions per minute at
#.8 kV. The earliest diesel-electrie
icebreakers used DC systems. Semi-
conductors and diode rectifiers made
the use of AC generators possible.

A digital signal provides the power
reference to the motor's regulating
unit. The ship's microprocessors re-
ceive a continuous digital signal and a
vector microprocessor caleulates the
output signals for the motor currents,
frequency and phase shifts as an ice-
breaker works in heavy ice. These
electronic controls can rapidly change
loads on the propellers as ice thick-
ness builds or when resistance outside
the hull changes, Computers make
adjustments quickly and accurately.
Optical fibers are used to transmit
control signals and diagnosties.

“We can operate the vessel without
anyone in the engine room," says
Capt. Rintala. “We control every-
thing here on the bridge.”

Arctic research center

Otso’s obvious durability and sophis-
tication began with thorough re-
search and development.

"We optimize the icebreakers we
build for specific duties. We call it
mission-based design,” Henrik Se-
gererantz says, showing off Wartsi-
la'"s Aretic Research Center (WARC)
in Helsinki. “There is not one ideal
icebreaker. A Baltic or sub-Areticice-
breaker differs from a vessel used in
the Arctic. We've invested a lot in re-
search and development. We get di-
rect feedback from actual ships, so we
can compare and adjust our model and
real scale testing done here.”

WARC contains a 77.3-meter- (254-
ft.-) long test tank which can produce
ice with maximum thickness of 70 mil-

limeters on a daily basis. The 2.3-me-
ter- (7.5-ft.-) deep tank is equipped
with viewing windows on the sides
and bottom where engineers can
study the effects of ice formations on
models.

“We have a computer-based sys-
tem. We give an unﬂ-r to the comput-
er in the afternoon of what kind of ice
to create for the next morning,"” Se-
gercrantz explains. “The model ice
has to be scaled down to the model
gcale for determining bending
strength, elasticity, crushing and
sheering. With the new fine-grain
mode] ice, we can simulate actual ice
conditions, including ridges and pack
ice. The models can be different
gizes—1:20 or 1:40, for example.”

When a model is towed through the
tank's ice, various forces are meas-
ured including the towing force—the
forces on the propellers, thrust and
torque, revolutions, blade forces and
maodel motion. WARC experts take
their model-based conclusions on the
ice and compare their work to actual
conditions.

Over the horizon

What's envisioned for tomorrow?
Wartsila planners are considerin
Arctic Sea Trains, icebreaking lea
ships that tow a series of vessels
through the ice, or super cargo con-
tainer vessels and tankers that have
icebreaking characteristics. The fu-
ture of icebreaking depends on global
economics and the politics of nations
with polar interests. But external
forces can't change one thing. The
challenge of navigating in the ice.

“When we go out in the open sea
and the ice is drifting, it' 8 hard to find
the right way through,” says Capt.
Soren Fogelstrom, ITLH-H-IET of the lux-
ury cruiseliner Silvia Regina operat-
ed by the Silja Line. He carries 2000
passengers, along with trucks and ve-
hieles, every day, year-round from
Helsinki to Stockholm.

“That's why it's exciting. You're
driving at high speed, 20 knots, rush-
ing into heavy ice. Then you're down
to 2 knots in just two lengths of the
ghip. You have to have some tricks up
your sleeve.”

Tricks, yves, and a passion for chal-
lenge that reflects much broader im-
plications. As one century ends and
another beckons, there is increasing
potential to tap the Earth's last un-
touched reservoirs of mineral wealth
beneath the Arctic. When the price of
a barrel of oil goes back up, nations
will muster their resolve to discover
these new reserves.

And when that happens, it's a safe
bet that icebreakers will lead the
way. ™
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Learn to troubleshoot and service today’s

computer systems as you build
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mmahmmthl.aeum:mg

mmty—mt}mr as a full-time industry
or in a computer service business

of your own—once you've mastered
electronics and computers the NRI way.
NRL?hpraztimlmnhumﬂmuf i)
“reason-why thaum hands-on building
nhlluatu.rta the fundamentals of
ol oty
naphmt.ir.&t.eddmﬂtrynﬁmawu}ru to the
latest advances in compu gy,
Ywmhnrnmpmgrmmﬂaslﬂanﬂ
machine , the essential language

for trmbleahnotuw and repair,

(et Real-World Skills as Yoo Train
With a Powerful XT-Compatible
Micro—Now With 20 Meg Hard Drive!

To give you hands-on training with the
'wchnda%muwm }JRI mr:luuﬁtﬂmpmut:ﬁll
new
Packard ‘E’KBBH computer as the
our
l}':ﬂl}rl.'ﬂmmﬁ-omnpnuble
mm&umﬂ!elmybumdup. you actually
see for yourself how every section of your
computer works.
?wummhhandm:}wmmum's
kﬁ;rhnard.m.nilﬂnpnwu
andE‘A
resolution monitor, But that's not all
Your hands-on training continues as
you install a powerful 20 megabyte hard
disk drive—today’'s most-wanted computer

lj'l'billl
g EnJctions on audio casaelie = A I
new Packard Bell VEBS computer wi

mard digk drive » Bundled sofiwars
including HIS-DOG. nw-nsmﬂﬁuum
BEing, 5 , amd database
S ey e
manuals with programming guidelings and
sehemalica

gﬁ:'“;ﬂ;mal—-nuw included in vour course to
tically increass the data stor

ity of your eamputer while giving you

ick data access. Plus you work

with exclusive word processing, databose,
and spreadshest software, vours to use for
your own professional and personal
applications.

As you build your computer,
performing key da-rmsh erms' a:uil
experiments at each stage of assembly, you
get the mnﬁdan&hmldmg real-world
BXPETIENCe YOou to worke with,
troubleshoot, and service today's most
widely used computer systems.

No Experience Needed, NRI Builds It In

'I!usmtl'teﬁ:;dnf I;jand&lﬁn
experience that m YOu uniguoe
prepared to take advantage of today's
opportunities in computer service. You learn
at your own convenience in vour own home.

"
o :Iﬂ
. (il
MeGeraw-Hill Continuing Education Center
3879 Wisconsin Avenon, NW, Weshingrion, T 20016

-

No classroom pressures, no night school, no
nesed to quit vour present job until you're
o gl'.ﬁmTﬂke your move. And all o™
throu L yiour tmn;ﬁF ve got
supiurt l‘fﬂumsuu:mr and
| I;.aq,'_'l'uur:ul staff, always :|'|!H:|"glI Lo
answer your questions and help you
whenever vou need it

FREE 100-Page Catalog Tells More

Send today for NRI's big, 100-page, full-
color catalog that describes every aspect of
NRI's innovative computer training, as well

as hands-on training in robotics, audio
servicing, electronic music t.echnulugy.
security eléctronics, data communications,
and other growing high-tech career fields. If
the coupon is missing, write to: NRI School
of Electronics, MeGraw-Hill Continning
Education Center, 3839 Wisconsin Avenue,
Washington, DC 20016,

b il Dkt i I
Hlnhm Clonrpmarat o

TENE bn i g

SEND COUPON TODAY FOR FREE NRI CATALOG!

For Career courses
mpproved umder G Bill

chock for deinils

o CHECK ONE PREE CATALDG ONLY Electronic Design Technology Ajr Conditioning, Heating & Refrigeration
! Computer Elororonks Inclustrinl Electronics Small Engine Repair
[ TV Widen/ Audio Servicing Communications Ekctronses Electrician
[ Robotics Basic Eloctronics Locknmithing & Ebsotronic Security
1 Electronie Music Technology Bookkooping and Accounting Travel Careers

| Security Electrowics Building Construction Telephune Servicing

| Dtigitad Electronics Servicing Automotive Servicing FParnbogal
Nmtlhﬁ prindi A g
Sereet.
City/State/Zip e

We'll glve you Lomorrow

Aceredited by the National Home Study Council




Rid Your Property
of Unsightly Brush Piles!

with the TROY-BILT® Junior TOMAHAWK® Chipper/Shredder!

« Ultra CompacL... =asy 1o store. intally
portable, easy starting. and low priced!

» Chips 2" Thick Limbs.... thanks to high
operating speed (3,600 RPM), weighted
flywheel, and 3HP gas engine.

= II's an EMiclent Shredder.... urns almost
any arganic matter into perfect mulch and
compost instantly!

= Professional QUallLy... carries a FULL No
Time Limit Warranty!

Turn a mess like this...

into beautiful FREE mulch

sized and big country properties!
in Iesﬁ lhan one hour!

For FREE information package
CALL 1-800-453-8100 Dept. 1000

Anviime, or

MAIL THIS COUPON TODAY!

TROY-BILT Mig. Co. Dept. A1000
102nd 5t and Sth Awe. Tray, NY 12180

bor TOMAHAWK® Chipper/Shredder! Please
send me complete details including prices,
larger models available, and SPECIAL SAVINGS
OFFER right away! 3 13

MName

« Larger Modeis, Tool... up to 8HP for mid-

O YES! | want to know more about the new Jun-

Address

Cinw

Also available in Canada
. I S S S S S — —

T PO | | AR,

w.-hnq-m

*Versatile investment programs
#Inrestricted sales territorics
*Financing assistance
*hubstantial discounts

*No inventory required

* Advertising support

*Full training & support

sConstruction assistance

*Model/Show Home
Program

Our LIFETIME HOMES® made of steel offer:

*Super energy efficiency (R-30)  *Custom designs available
*Hundreds of popular designs  *Fast, simple construction
*Clearspan interior flexibility *Unique, patented designs
& A ffordability *Fire & termite resistance

*Seismic 4 earthquake rating *Low maintenance

#1000 MPH + wind resistance *High strength

(ﬁ' For FREE Color Packet & more information:

Fax Machine ¥: (214)550.0353

| FOR COMFORT!

Call Toll Free: 1- SOO-TRI-STEEL

MEN'S WIDE SHOES

—
EE-EEEEEE, SIZES 5-13

Erlfnu." o need il M Eaceilend
Ity By adahle

2

oniy ﬂllu"
Send lor !

THE WIDEST
SELECTION OF THE *

WiDEST shoEs ST
ANYWHERE!
HITCHCOCK SHOES, INC.
Dept. 28, Hingham, MA 02043

& 4 % 9 % PRESENTING % % &« & %

CABLE TV
EQUIPMENT

4w w STARRING = 9 4 9 4
ROLD, HAMLIN. OAK
AND CITHER FAMOLUS. MANUFACTURERT

® PTG RHRATY PR R A R

® LENDEST AERAIL as+0LELALE PRICES @ L L

& CHIEEAE L PFED FROM LTOCK wilHiRi 28 s,
FOR FREE CATALDG Okaly 1-800-345-8927
FOR ALL INFORMATION 1-818-T16-5714

Fid5\vy Reasca Boed , Depl. 1727
Aessda, CA $1105

E] PACIFIC CABLE CO., INC.

PVC PIPE FURNITURE

Profitable Home Business
Plans, Kits & Supplies
FREE BROCHURE %

J & L Casual Fumiture Co,
P.0. Box 208 - Dept. P
Tewksbury, MA 01876

Tel. (508) B51-4514

GO KARTS,

ENGINES-KITS-PARTS

12 PAGE CATALOG
§1.00 REFUMDABLE
Largast Selactaon Wl

Complete Meon Course. clearly wil
ten. with pholos and diagrams. Ev-
erylhing you need to kmow

' where to get wholesale materials;
mow o earn while rnu learn, BiE.
Ppd, $40.5 (US). VISA okay. Write
for dedails. Itanlﬂua 5438,

Peter Horsley Publicat

I | 115 Riverbirch Cres, SE, Ealgan,— Ilanatta T2C0B8 |

LEARMN CLOCK RERAIR

 EARM Bitl MIONE T 8
WORK AT HOME & BE V0 Owey
FOMDETALS SEMD S 00 O .
4 B
vy
rNATIOMNAL - =
" b
CLOCKMAKERS bt
{ A INSTITUTE
B SO A LW TER BA YTOAa

HEHNIA APPLIANCES

You can enjoy heavenly
eomion night and day ai

work or at play! Send for
FREE illustrated booklat,
BROOKS APPLIANCE COMPANY

TTT Stmte S1., Marshall, Mich. 48068
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I’1l bet $1,000 you'll earn $100,000 a

month 1n 90 days

Everyone who uses my copyrighted program and does not earn

100,000 a

month in 90 days will receive a $1,000 cashiers check from me for trying.

I'm a self made 25 year old millionaire. [n 1984
I graduated from college with a journalism de-
gree from Northern Kentucky University. Full
of ambition | headed west to make my {ortune.
Three years later, in August of 1987, my ship
came in. | stumbled onto a financial opportunity
that seemed too good o be true.

With no money invested 1 earned 54 1,000 dol-
lars in month number one with my secret
goldmine discovery., By month number three |
was well inlo six digits and now approach a
million dollars a month just one year later.

This iz all great but ['m just getting started, [
work about two hours a day, three days a week.
Every week my checks get bigger and bigger.

Itcan't fail and will never stop. | have one of the

largesi federal agencies assisting me and they i

will do the same for you.

Let me tell you a little of what | have been able
to do the last 12 months.

1 have taken three cruises, two Caribbean and
one Mexican, | have purchased a million dollar
estale with all the tnmmings. [ have bought a
BMW, convertible Mercedes, and one of the first
1989 Jaguar XIS convertibles in the United
States. | must tell you it is one nice ride.

I've acquired a quite respectable an collection
including Picasso's, Le Peinte et San Modele
which was owned by the Shah of Iran, Picassos
*Bull fight” which | acquired from defunct Phil-
lipine strong man Ferdinand Marcos and Rem-
brandts St Jerome in Dark Chambers from a
Dutch museum. [ have many other pieces,
however if you are an art connoisseur you can
appreciale these pieces significance. | have also
purchased some quile impressive status symbols
such as asolid gold Rolex Presidential watch and
asolid 14K gold brief case which was number 48
of 50 which the Zero Haliburien company manu-
factured for it’s 50th anniversary.

The reason | el you all this is to show with
documentable possessions my incredible over-
night wealth.

Anyone and everyone will be able quickly and
enslly Initiate my milllon dollar program and
everyone will be making $100,000 a month in
90 days.

I'm so confident that I°m willing to make a deal
with everyone oul there willing 1o accepl my
terms. 1 will provide you with everything you

g

need to get started right away, IF you use my
program for 90 days yvou will make over $100,000
& month by the end. If you don’t I'll give you

$1,000.

MNow here's your part, "1l help you make this money
but if you do eam over $100,000 a month by month
three, 11l ask for 10% of your profits and then 5% of
all profits for every month you earn $250,000 afier
that for one year.

That's my terms. 1'll give you a 51,000 if it doesn't
work but you'll share profits as above if it does. It
will work. I'm betting a §1,000 on it

| have already made this deal with some other like
yoursell. Here's excerpls from two letiers,

“In month number 3, my profits were §117,000 as
you can sé¢ from my check to you for 511,700, It
looks like I"ll earn you a fortune over the nexl year.”

John F.

“After using your program for ninety days the most
| earned in any one month was $37,482.00. As per
your guaranice, you owe me $1,000."

Dan H.

As you can see, il is possible for someone nol o eam
$100,000 a month in some rare instances. | thought
it was his own fault in Dan's case, but | paid him
anyway and honored my obligation.

Lock al my income from one of my many active
sources the last 3 months

July $211,000
August $176,000
Septem ber $256,906

I will include a bank statement 1o support this with
your malenal.

Toreceive everything you need Lo get started, send
$18 plus 32 postage and handling to

Park Place Publicanons
o016 Wilshire Blvd., Suite 403
Beverly Hills, CA 90211

Note: The ninety day 51,000 test starts the day you
initiade the program, not the day 1 receive the order
or the day you receive your material, Read itat your
leisure and start at your convenience. ["'[] be ready
lo assisl you because 1'm betting 51,000 on your

success. Let's do it together.
-——-——-——-“1
2

COUPON PM
| Park Place Publications i
| 9016 Wilshire Bhvd. 1
| Beverly Hills, CA 80211 |
lDH. | agree 1o your terms. (1l be making l
1$100,000 a month in 90 days or you lose $1,000 ||
per your advertisement. On that basis here's my I
$18 plus $2 postage and handling I
I Name :
j Address i
Iciy State I
Eip Code 1

L8 N N N N N N ¥ N § |



PM EDITORIAL HOTLINES

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

We've installed special phone numbers (listed below) for all our edi-
tors, You can use thesa special Hotlines to call and talk to us directly.
Mo secretaries. No intermediaries. Just us, answering our own spe-
clal PM Hatline phone and talking 1o you.

It's a service from the PoPuLan MecHanics Editorial Staff 1o you,
the PM reader. Howaver, there are some rules which we ask you to
follow in using the PM Hotlines.

1. Please call only between 3 p.m. and 5 p.m. Eastern time, on
Wednesdays anly,

2. Pleasa keep your calls as short as possible. Remember, other
readers are trying o get through.

3. You'll have o pay for the costof the call, No collect calls, please.

4. Belore calliing, check the list of editors and their special aditorial
areas. Please call the mos! appropnriate editor. We won't be able to
awitch you if you don’t reach the correct editor.

5. Thera will be certain timas when an editor is out ol the office.

During those times, the phone will ring, but will nol be answered,
Please call another adilor or iry again the following week.

6. |fthe line is busy, please try again.

7. Please don't expect our edifors to answer complex technical
questions over the phone. Remember, we won't have time to look up
information in books or other reference sources while you wail.

8. Aemembar, we have a Reader Information Bureau that is oper-
ational five days a week during regular business hours. Our Reader
Sarvice Bureau number is (212) 649-3127. Please call our Reader
Service Bureau, not our editors, for information on back issues, re-
prints of articles, subscription inquiries, plans offers, etc. It will save
us all time,

Other than the above guidelines, there are no rules. Call us about
anything—what you like in PoruLar MecHanICS, what you don't like,
articie suggestions, etc. Infact, we'd like you to call and just say hello.
We look forward to hearing from you. —Joe Olgham

HOTLINE PHONE NUMBERS

HOME & SHOP AUTOMOTIVE

Steven Willson, edilor [212]765-7536  Tony Swan, editor (2121 265-7526
Joe Trulnl {212) 265-7570  [new cars, moborsports)

Tom Kienck (212] 265-7572  Mike Allen [{212) 265-7536
[buikding, home remodeling, [techrical and design)

shop design, tools, Mort Schultz [212) 265-7537
furniture making and design] [care and maintenance)

ELECTRONICS/PHOTOGRAPHY Joe ﬁTnI:IGIo:dlt r A [21.2) 265-7596
Stephen Booth. editor PIAZETE  cenenmn 255
SCIENCETECHNOLOGY/AEROSPACE Joe Oldham, editor-in-chiel [212) 265-7503
Tim Cole, editor [212] 265-7740 Bl Hartford, managing editor {212} 265-7518

e

'EARN $18.00 AN HOUR! =

Turn Your Spare Time into
UELV EXTRA INCOME

kﬂpamte your own Profitable Saw & Tool Sharpening Business!

Now Use Your Spare Time To Generate Low Risk, High Profit Income |
YMEiﬂmmﬁiﬂm"wsmm m&nﬂg ei ou :prﬁadu_lt.r.etwwd. :hr;:ldt
your business t start SAWS an you to sharpen ... it's easy . a
ympockﬂyﬁr'm};mﬁuhrmem%mwmtmdﬂ. )

Manage Your Own Time And Reap The Rewards Of Success And S!rg{lmzﬂnuf
?uu*um:wnbmsu}muthhm urlclnm}mapircﬂ.memba.lﬂdintul time ation
right at in your garage, basement or too] shed. Work as much as you want, as long as you like.

Plenty Of Business Just Waiting For You To Start Your Own
Every home and business has saws and tools of all kinds that need sharpening periodically and with
your All you can service the needs of your community ... no matter wh live in a big
city, town or rural farm area ... you'll be the g headquarters for carpenters, builders,
manufacturers, craftsmen, hobbyists and

To Get Started, No

ening Business!
ACTNOW!
SEND FOR
e Necessary, Factory-Direct Low Prices! FREE FACTS
Loy e ol b gt s b, S SE N TODAY
aday, thelow a esire a our tors Manual an e | il o
will pm;;rde all the nmr::y information and stBI;H;Ia:]r-nlep Nustrated S | - .
instructions you'll need to get started. With Foley- w you deal direct TR, Foley-Belsaw Company  Since 1926 L
with a dependable company with a histary of providing for independent ' @R 6301 Equitable Rd., Dept. 20799 @ Kansas City, MO 64120

DS ah o, Y. h my FREE “Lifetime Security” Fact Kit on start |
To get stared . justFill i the conpon TODAY and MAILTIY | O e s el Saranic Butnasat . on artiog fy |

30-DAY FREE HOME TRIAL OFFER!| | Nave

ADDRESS I

You'll receive full details on how to start ﬁu.r crwuhle Saw & Tool ' gy STATE ZiP
Sharpening Business with no risk on our 30-Day Home Trial Offer! \ pHong () J
There's No Obligation to Buy ... and No Salesman will Call e B i " — W S S oy —
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START YOUR OWN

PROFITABLE CASH BUSINESS
EVEN WHILE LEARNING!

BE YOUR OWN
BOSS...BEA
LOCKSMITH

There is a difference

in locksmithing

training and

the difference
is NRI

Only NRI gives
you such complete
training, so much real
bench experience, and the
confidence and all the tools
you will need to eam cash
money fast.

A well-tralned locksmith earns money [n
many different ways—installing locks in apart-
ments, homes, businesses, and automobiles,
fixing broken locks, cutting new keys, and more.
Anid this huge market is just begging for new
qualified locksmiths. Today there is only one

training &t an easy-io-follow pace,
All the lessons, hands-on training, and
experiments have been developed (o ensure that
you begin practicing from the very first day. . .
and can begin making cash as soon as you like.
All the monev-making secrets of a locksmithing
trade will become yours with your MR training.

locksmith for every 18,000 people! | mﬁ:ﬁ,‘j“"hﬁ Ei;:gqg you quin,g in buth.
LI = ithing & TOTACS Secunty sysicmsin
The Hl:'n::;ﬂlll Advanced R e pteog
Thorough step-by-sicp lessons and pro- Start Your Own Business, Full or
fessional locksmithing equipment such as the Part-Time, Even From Your Home

Taylor KD5 Key Machine give you hands-on
experience in this exciting growth field. You'll
stan carming huge cash profits of 800%s (o
S00%s duplicating keys. And only MR offers
you an Electronic Security Alarm training
sysiem.

Compare! NRI offers the only course that
is nationally approved by the accrediting com-
mission of the Mational Home Study Council.

Compare! NRI's course training has been
broken down into 10 learning modules, sach
with the right number of lessons (o kesp your

Add 1o vour income with part-time work
with established lockamiths. . . start your own
pari-time or retirement business in your own
home, . .make locksmithing and security a
Full-time career as a skilled technician in vour
own growing business. There is opporiunity
everywhere!

MRI"s free 4-color booklet will show vou
how quickly you can train to be your own boss
in a profitable locksmithing business and gain
the respect you deserve &s a trafned technician
like other professionals in your community.

SEND FOR FULL INFORMATION BOOKLEY TODAY! COMPARE.
THERE'S NO OBLIGATION AND NO SALESMAN WILLCALL!

NLE o0

I McGraw-Hill Continuing Education Center 7'
| 2929 Wisconsin Avenua, Washington, DC 20016 12AlN

For Career coursas
approved under Gl bil

] check for detalls.

FREE

64 PAGE CATALOG

LOWEST
PRICES

Let us introduce you and your lamily
to the exciting hobby of clockmaking
It's easy - fun - and a greal source for
axtra income, You'll find our sarvice
is fast and friendly, so send for your
free calalog loday!

{Over 17 years the leader)

Mame
Address
City

m MEW Dept. PM29

kP.D. Box 542, Lake Geneva, W 5:!1-!3)

Siate Zip

adv,

Bargain Autos Seized
By Gov't Direct To

'You Starting At $100!

Many makes, models, available. Chevys,
Fords, Dodges, Plymouths, as well as
Cadillacs, Mercedes, BMW's, Also furni-
ture, TV's, stercos, expensive jewelry,
homes, much more. Phone for free info

1-216-453-3000 Ext. A9359
© 1988 DSA EA193

UPHOLSTERY TRAINING VIDEOS

1] Fundaamini e T g e yous Fow o necrrees 0 ol gl
P AL e a2 o VS Tt §45. 55 PPD

Pl AuinManng Renes car. Fuchk and boal anmiz. 2 hour WHE Beta

$a1 S FPD
MONEY BACK GUARANTEE 2o
T TOOLS AND SUPPLIES AVAILABLE 1
Wilm  SENDFOR FREE BROCHURE =
Wl Chischs b Moy Dveers Te

Versro

| -BMI-B3 5 JEN | nurtare LA LI i ey
I Bicn 126PM El Vitare, CABSCET

1+ PIT-GE 11 | i A3

| [¥ CMECK OME FAEE CATALDG DMLY L] IDagial Elecirenics ] Applance Servcing |
] Lsehpmstning & Eaciress Ssearty [] Comweynicatioes Elecironics Ll Autemoinm Sanvicing

(] Data Communicziins ] indusirial Electronics C1 Air Condioning, Haating, Rekrigariion,
I [ Pobotics & industrisd Contrnit ] Basic Bectronics & Solwr Technology

[ Cator TW, Auio, and Viden Syssem Servicing [ Telephons Servicing :| w&mcwmmm

O Ewcironics Gesign Tachaokgy Servcing C o icg with
l e Micrmcomputers |
| Fiarre (Pigsanar Frani| Age I
| = |
| aan Accradited by the National Homa Study Councl T G

POPULAR MECHANICS ® FEBRUARY | 589

.. SADDLE YOUR LADDER!
FF Leddataddie® cadly i asbemuns. mulli

pabos, sing leddens (17, 07 wephl. Sity ot

ol (e way en woep, reng 3 hug 7 ol
'?i pocheés Holds fook pant, bqueds Works oa
Fy' s alf lndden! dirs thick-mill gobyethriene
MO, e chech, §.95 + 400 w'h. Wilsen Trda,
| I262 Des Wiy Rd W50 Don Miks, ON,
CANADA W3R TWT IFalfFarF
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ver the past decade Classic
Roadsters, Ltd., has been design-
ing and engineering road-
sters to be built by individuals
like yourself. We know that
guality pays and leads to
vears of enjoyment and
dependability. That's
why professionals say:

“In recent years, Classic

Roadsters has eamned the
reputation of being called
manufacturer of the highest
quality kit cars in the industry.”
The Editors — Hi Performance Kit Cars —

The reason thousands of customers have assembled their own Classic
Roadsters is not just to save money. There is a great deal of fun and
excitement in seeing these beautiful automobiles come to life. The
assembly process is easy and requires only common tools. Even the
body color arrives finished — no painting.

Call today to find out now about this fun and rewarding project and build
your own Classic Roadster. Also available custom built and read:.: to gu"

o W - iT"'
3- M Sail Laks Ty L

Sard for FREE mfat

i DASH*P.O, BUIHH ﬂutPIIH
l Tuss AL 35403
- ---------

Call now for
Brochure info:
Fnr Intermational E:puft Call 1-701-293-B866
| Eu..nsc sﬂimm tEic EEI.}I:MM information:  Name:
I 0 Custom Bui]?R;ads'ter Phone (Day): ( )
I A} [0 FREE Color Brochure, parts & Phone (Eve): { )
options info, and corporate report .
| B)C1$500 16 pg. Product Catalogue, s :
J plus 24_% company, component &  City: State: Zip:
pricing info O VISA [ MasterCard
I C E:Eu ]E;j Video! iimmﬂmﬁﬁ 4 Eip ||
el e} iterature - —
| D) 1 $2.00 Profit portunities report SN LS L JER.
Classic Roadsters, Lid.
1617 Main Ave., Fargo, ND 58103
T Also Available “Manufactured in Canada” Canadians call 18004374342
132

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

Whilea waiching rental
movies, you will notios an-
noying pariedis calor
darening, ool shift, un-
wanied lines, fAashing o
|agged adgas. This is
caumed by the copy prolec:
tlan jamming sigrals em-
bedded In the video tape,
such as Macrovision copy
protection. The DIGITAL
VIDED STABILIZER: Fudl
compleialy sliminates all

WAFINING

The Digital Video
Stabilizer: AXN is in-
tended for private
home use only. it is
nat intended to copy
rental movies or
copyrighted video
tapes that may
constitute copyright
infringement.

FEATURES

@The besl and the mosl
exciling Video Stabilirer

iyt et

@ Essy o uss and & snap bo
instadi

@ Stale-of -the-afd micra-
chip technology

®100% avlomalie - o
naad {L-T] any

troublesoms  ad|usl-
rments

®Worka on all typss of
VCHa, TV, and Monlom

®Light weight [B cunces)
and Compact [1x3.5:57

® Baautiful daluxe gift box

®lhes & Mandard @ Vol
bafteny which will last 1-2
i

@ Similar unils sold elye-
whars for 388 or mare

SUNCONDITIONAL 30
DAYS MOMEY BACK
GUARANTEE

&1 YEAR WARRANTY

@ FAST UPS DELIVERY

Alr Shipping mvallabis

Ta Order: 1-800-445-0285 o 516-624-1240
$49 ea + 353 tor pan

M58 Mqrwnchm

SC0 Elsctronics Inc.

Dept C7R B2 MaringSt, Farmingdale NY 11735

Visa, M'C, COD
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Get into your own business with NRI at-home training
in Air Conditioning, Refrigeration and Heating.

Now NRI's home study course are eligible for a concentrated week of
includes training in heat pumps resident training at the famous York
nndxdumﬁqm Iusututcatnucxtmdﬁ:gtfmnﬁnp“?*
Prepare yourself for a whole new or training materials. Here, you'
career in one of the fastest growing ficlds on n equipment
around. As energy needs continue to under the guidance of expert
dmdmﬁymmbaumcmwﬁr instructors. Omly NRI includes this
e demand for skilled technicians 1 opportunity.
soar. NRI can get you started in this Send the coupon today for NRI's
opportunity area, and you learn at free ca showing all the equipment
home in your spare time, tailoring your and describing the complete course.
to your need with a choice of ¥ Over a million students have trained at
NRI's Basic or Master Courses. ~ home the NRI way. You can, too. If
lndudﬁPmﬁmumIﬁmumanp n has been removed, write to:
and Tools > Schools, %ﬂéﬂwmm Ave.
NRI training is ashington, D.C. 20016.
pracuce, }'“uﬂﬁpmmmﬂ I_Wm D:Hmu‘mmgn:::-mq
NRI's Master Course includes profes- mhﬁh&ﬂmh oL G — ekpust Course I
mmmﬁ“mﬂu&m 3008 Waconn s II'I [ chack tr dain < O
e P s ibion cos e Oyt 1, |
bring principles to life for casy I gk e oo Commuslcaions, I
. You even get a top- st
mumpumpﬁ:rumﬁk I Hams TFimass priv Apw Dwm m I
gmmgnpcmncmsmdmemthcph e [ Lockarmithing Couras BcUonS Courses
e Training at l [ Autoeetive Mecharics I
Gtadmmdl&.ﬁ.mll : Lﬁmhnu—wmmmm 513028
STORAGE BOXES A ROCKET MOTORS
| ROCKET MOTORS!
SHOULD LOOK CUSTOM - [l :<0rounos Thausn
/ - * FFTY CENTS EACHI
AND FIT PERFECTLY. [ | R e cenne
|l ORI A1 e e e T 38
ARG TOUNEEL F o mameisin gl s il e e

TRY A SIDE- LINEF!"' BY LIDD

Don't install some

plastic, has a lockable lid and comes complate
with & ulility tray, all the mounting hardwana and
instructions.

Send 5200 1o
Pz THE TELEFLITE COMPORATION,
E“l Wsrnsa Valley, Calll. RE3ST-WT0

SEE YOUR VEHICLE? WE'VE GOT YOUR BOX.

Jw Cherckee ﬂ;dullww Lirited, full-
tilr, tull-size Blazer, 5-10 Blazer, Sub-
urbsan; 815 Jlrrrlar.:ﬂ-m .Jtmmy Sub-

TELEPHONE LISTENING DEVICE e

LH
urban; Dodge , Ford full- Fn Eieect tubwien fy Chiddtie o e | G
GATE-LINER™ TAILGATE PROTECTORS siza Broneer original Broneo. Branco I teuzu e i s e Sy win | <25
LIDO's Gate-liner tailgate protector fits Trooper Il; Mitsublshi Montero; Nissan Path- gt et vy et -
Wﬂwmﬂng and protects w Ranges Rover, Surukl Samuri; Toyola o, iR paase 0 hetg i!g
pemclu:wﬁmlw r nner, LandCruiser. — Rk Iz
,“::"%W NS S, 10 24-HOUR ORDER LINE 1-800-533-5436 $19.95.c ... .. i
For product information, call 1-512-855-1000 oivpte TOweO H
_______________ — s eyl gty scybo e £31
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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-Dnill. 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 piciures, 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!

Do You ﬁze,t City Water

on Your Lawn and Garden?

Now!

Install
Your Own

Water Well
, System!

Remember the Drought?
Need water for your lawn and garden when the city
says NO WATERING? Tired of paying mwice 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 vourself! |
T3 ¥ | ) i‘: :
g e,

¥
Yours FREE:
*# "How To..." booklet
* 33 rpm record
#% Complete info & prices

FOR FREE INFORMATION PACKAGE

Call Toll-Free

1-800-333-7762

[Ask for Dparator 7129)
E o e S SRR M Ty

7129 Anderson Road I
Dpelika, AL 36803-0001

[ ves! | may want to drill on my property. Rush the
FREE INFORMATION PACKAGE including the
booklet, record and prices.

[ Also, send information and prices on your well pumps
and tanks. No obligation!
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MAKEAS

MUCH MONEY
AS YOU WANT TO

If | want to | can make
$250 a day or just an
extra $100 a week. As a
Von Schrader Associate,
I've been writing my own
ticket for the last 10 years!

Bob Moser's
own Von Schrader
Success Story.

You know, when | first started with Von
Schrader 10 years ago, | was jost looking for
something to do !-%I my extra time, You see,
| loved mﬁdiuh as & printer, but my company
had decided to go to a 10-hour-a-day, 4-day
work week.

A friend had tnldmywifeandmeahuuthm\l
Von Schrader could help you started in

the carpei cleaning business, full or part time.

S0, one nice afternoon my wife and | drove
1:"? to Von Schrader headquarters in Racine,
isconsin. )

We were so impressed with everything we
saw and the people were so nice to us, we
headed for home with a Von Schrader carpet
cleaning machine. | was amazed. Suddenly, 1
owned my own business . , . no bg
investment, no franchise fee, no hcense to
get, no training, no wmtmlg and every penny
we made was ours to kee

To make a long amxz nhun our first job
was for a neighbor and that neighbcl:r told a
friend and before we knew it we had all the
business we could handle. (You can take it
from me that 90% of the buginess comes
VOUr Wit
satiafi

because of referrals from
customers. )

.1 DO!

As | look back over my 10 years with Von
Schrader, I'm more than satisfied. There were
times when my part-time business literally
put food on our table. And Von Schrader 18
seeing us through braces and college for the
kids and this unpr!dnclah]e economy. When
my fﬂmﬂ}' neads mmethmg my regular
won't pay for . . . my Vi rh:ﬂder huﬂmm
will. I'm not kidding when [ say | write my
own ticket with Von Schrader, | do!

SUCCESS COMES EASY WITH VON SCHRADER!

You can do everything
Bob Moser does . . . and morel

Everything you'll want to know about w‘niﬁ
your own Von Schrader business is contain
in a valuable, FREE booklet. In
down-to-earth terms it tells you:

B How a low, one-time investment (less than
10% of what vou'd have to pay soma
competitors) immediately sets you up in

ur own business.

B How every penny you earn is yours to keep
because there aren't any rovalties or
franchise fees to pay.

B How vou can own 3 businesses in one, if
you care to (upholstery and wall cleaning as
well as carpet cleaning).

B How vou can work full or part time using
vour home as & base,

B How everything you'll need on every job fits
right in your car

B How vou can start immediately because you
don't need any special training or
méchanical experience.

" How Von Schrader backs you all the way

with everything you'll ever need from
showing you how to run the “business side”
of yvour business to furnishing you with
husiness-getting Advertising materials.

Send this coupon for free booklet—

Y Absolutely No Obligation.

For owver 50 years Von Schrader has been
helping folks just like vou make a mﬁ?

of their dream of owning their own table
business. Don't pass up this Ehl.l'l!!l‘ to build o
career that will M@Iﬁu beyond your
wildest expectations re’s abculutEI}' no
enst . Mail the coupon today . . . don't waste
any more time finding out about this
remarkable way of achieving financial
independence!

©VON SCHRADER CO.

-—-—_—_—_———ﬂ_

deff [ Bartarh

Prinsvlignig
“Vearn muore per day now
tha | used 1o mske i
weak?
Witliam Tirrebum

Miussouri
“My son and | eleared
S LRS00 i |ess than 8
hours"

Lo Lyie

{itinasia

“huar frst i *| staried par-time and
Aurpassed 4 I'ﬂ-'l we're when my company layed me
aeely sepatching the surface”  off | had my Yon Schrader

Hagsimees (o fll back on .
ilid £2000 iy Grsl month
of full time”

Livw sfrbrynon

Tdahu
“Being retired, the money |
warmin my Von Schrader
husiness provides Jobs of
liakle exirag”

Laviry Bolvem

Floridn

MAIL
TODAY
FOR

FREE
BOOKLET

Dept. 10029 ,
Racine, Wisconsin 53403

Withoul obligathon send me the FREE Booklal that
tells me how | can have a high
Von Schrader Associate in my spare time without
resking my present job.

1600 Junction Avenue
nCome busingss as a

To get your FREE Booklet fast . .

. just
call 1-800-558-2484 and ask for
1oaze

Prini Name

Address

Stage Zip



CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Aate: $7.95 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Lemers—350.00.

The next available issue to place an advertisemant in America’s No. 1 Classified Section is APRIL. The closing is FEBRUARY 3rd.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Sweet, New York, New Yerk 10019
Pleasa indicate Heading under which ad is to appear. As 8 consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintaing a regster of such mail-order advertisers containing their complete names and street addressas.

Advertisers using P.O. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samplas and descriptive materials with your request

if your ad does not state cloarly what is baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

el e e e e, ——.ie e ]

PUBLISHER' 'S5 MART
BOOKS & PUBLICATIONS

PUBLISH Your Book® Join our successiul authors. All
subjects invited, Publicity, advertising, beautiful bBooka.
Sand tor lact-lilled booklet Bnd free manuscript mepor
Carlton Fress, Depl. PMB 11 Wesi 32 Streat. Mew York,
10004

BOOKKEEPIMG Laarm How Book Plus Condulling Sar-
vice For Detnils SASE 1o “Keeping Track ", Box 32, Seaside,
DR amas

FREE catsiog of How To, Sel-improvement, and ather
Unique Books, Porer's, Box 475P, Salem, VA 24153

“SHARPENERS REPORAT' Monthly Newsletier. Valuable
Tips—Sources—BuySaell Used Equipmant. Free Brochure
Shog Company, Dept. PM2, P.O. 22650, Minneapotis, MN
55422

SCULPTURE FOR COMMON FOLK 51200 post paid
Scuipiure Garden, Mandowish Walars, Wl 54545

ERASE BAD CREDIT Secrets revealed Resufls guaran-
tead! Froe detaits: SCCE, 21946 Barbados, Suite 210, M-
saon Viepo, GA 92682

HOW TO GET PAY RAISES! 500, AMERIPUR, Box 310,
Dept. PM-J, Parry, OH £4087

VINEGAR-SODA Cver 100 household wies, 18-page book-
fet. $5.00, Athens-Marie, Box 3514, Medicine Hai, Albearta
Canada T1A BGE

MEVER WIN AMYTHING? Order ouwr "Uncommon Saense
guide 1o Winning Sweepsiakes”. Give YOUR eniries a
winning edge. $3.98 ppd. The Madl Prerogatee, X310-J 5
Jones Blvd., Las Viegas, NV 85102

BECOME YOUR OWHN BOSS AMD GET RICH! BEVEN
BEST HOME BUSNESSES. FREE INFORMATION.
MACKENZIE PUBLISHING, 728 WESTWOOD AVE. WEST
END, RJ 07740

EXTRADRDIMARY challengss! Solvers newslatier. Fush
§3 Lane-508. 1151 Chapal. Mew Haven, Connectecut 06511

HOW TO Prepare Your Homs For Sale—Homeowners
Guide! $2 95 Wison Enterprises. 925 Elk Hollow Lane
Diayion, Ohio 45455

DEBT ELWMBMNATION: EASILY. ATTAIN EXCELLENT
CREDIT FATING, LOANS BY MAIL! FREE INFORBMATION:
HUKIDO, BOX 12101, HONOLULL, HAWAI 96828

WIN CONTESTS . .. Magazine and Telovision | Prolession-
al Secrets Aevealod! $3.00. Cumr Publications. Box 80,
Wilkingion, CT D&273.

BTAY HOME—GET RICH! For compl#le details on nu-
marous PROFITABLE home businesses send 5685 to)
Ambleside Lene Enterpnses, ALA#3 Port Pery, Ontario,
Canada LOB N0

YEAR ROUND SELF-EMPLOYMENT, burding trades, nal
for mnowices. Free inlormation SASE o0 OM-BITE
COUNTERTORS, Box 471, Hammand, IN 46327

UFD PLOT, WHO, WHERE FROM, WHY, WHEN, Aush
$8.50 for inforrmation behore I'm silenced. Informant, P.O
Box 8177, Lima. Ohio 45805

HOME SECURITY Sysiem lips, plans, guidalines. Bookbsl
5585 Durango Emerprises. Depl. PMI1Z. PO, Box 5458,
Mizsion Hilis, CA 81345

¥OU CAN RESHAPE YOUR FUTURE NOW. Proven Sell-
Improvarmant Books. FREE Calakng The Manos Book
Comparry, 66 Pleasan! Ava., Moniciair, MJ 07042

POPULAR MECHAMICS “PLANS AND IDEAS™ CATALDG
—Hundreds ol ideas on workshop projests, plans for shop
foals, storage houses, boats, furmitune, toys — jist ahout
everyining! Sand $2.00 10 POPULAR MECHAMNICS, P.O.
BOX 1014, RADKD CITY STA., NEW YORK, WY, 10101,

CATALODGS

AUTOMOSBILES

SLICK 50 FOR LESS. 531 posipaid /BEAT ANYOME.
Cuantity discounla DEALERS WAMTED, Also ulml.,
EMERGY RELEASE. BiJ Specialties, Box T783-FM, San
Josn, (CA GEVSD. (1-800-537-T532). (In CA 408-28-SLICK).

GOVERNMENT BEZED Vehicles from §100. Fords, Mer-
cedes. Corveites. Chevys Surplus. Buyers Guide (1) 80S-
BAT-H000 Ext. 520024

OLD DRIGINAL FORD AUTO FILME now in videa. Write
for Fred calalog. Siverado Publishing Company, PO, Box
283, 31 Helena, TA S4574

IS IT true you can buy jeeps for under 5200 through the
U5 Gowernment? Gel tha facts loday! Call 1-312-T42-1142
Ext 7123

1969 LEATHERCHRAFT CATALCG. 100+ pages Largesi
selaclion available of genuine leathers, kits, 10ols, Dooks.
supplies Fine tooding, utility garmen! kmathers, susdes.
exclscs. Befl, wallat, holsler, moccasin kiks and more! Low
pricea, quanlity discounts. Send §2.00 patg/hdlg to: Tandy
Leminer Compary, Depl. PM289C, PO Box 2034, Forl
Waorth, TX 76113.

VIDED'S instructional texts. compubar soffware on ekactncal
wiring, carpentry, plumbing, welding, atc., FREE CATA-
LOGSE. AAVIM, 120-P8 Enginssring Center, Athons, GA
F0E0Z. A4-542-2586

STAIMLESS Steal Hardware, Catalog 5200 Classic
Chassis. P.O Box 53PM. Glarwaw, IL G028

BUY KNIVES, CUTLERY ITEM3 a1 Wholssale. Save up Lo
6% Huge Selection. Sabstaction Guaraniged Fast Serece
FAEE Catalog. Smaoky Mountain Knite Works, P.O. Box
AT, Sevierville. TH J7E54

BOOMERANGS ... PRO-RETURN. HETECH DESIGMS!
Incradible Retuma. Unigue. Collectible. World's Best! FREE
Calalog. BOOMERAMGMAMN, 1806-1 3rd, Monmae LA
T2 4322

HANDY FAMILY CATALOG Cver 200 ltems. Free Calalog
‘West Company, G200 5 W. 10th C1. PM2. N Lauderdale, Fla
R ]

BELOW COST] VCR Rewindar §16 95 Doluxe Soldering
Gun Ki B8.95 Much More FREE CATALDG, GATES
MARKETIMNG, 1647 Willow Pass Ad . Suite 360 Concord, CA
B4530

FREE CATALOG: Cameras, Heallh, Elsctromcs. Satmfac-
lion Guaraniesd. TCE, 2235 East 27ih Sireel, Brookiyn, NY
nzzE

PORTER'S FREE PHOTOWIDED CATALDG. Bast in tha
Industey. 4,000 brand names, unique and unusual ilems,
discount prices Bnd Fasl service Free cogy wiibe: Porber's
Camera Stors, Box 628, Dapt. PM, Cedar Falls, 1A 50613 or
phione 1-800-553-2001.

FOR THE PERSON WHO HAS EVERYTHING| Unique Gift.

Calalog $200 (refundable) C. Balja, P.O. Box 388337,
Chicago, 1l S0638

AUSTRALIA'S HOT - buy direst from down under Mo
mideleman, greal sul, isntastc bargaing. Fres detadls
DATEK PAD, P.O. Box 3787, Pnedale. GA B3E50

VAPOR Cartumior Trples MPG. Free information, HEA
A2 P, Bowling Groen, MO £3334

MCAEMMBLE BARGAINS! BUY Government SaizedSur-
plus BMW s, Mercedes, Porsche's Amarican Luxuries,
Trucks, Boats, Airplanes, Misc. From 5100, AMATING Fe-
conded message REVEALS Dwtnits. (502) T21-2087 Ext. 2602

BUY ANY CAR WHOLESALE As sesn on Mational TY. Find
out How to Save $1000's on Your Cars or Make §10,000 o
5100 000 Yearky. from Home! Froe Defasts: Cars, Dept 1202,
Box 6530, Porland, OR 97228

BUY Gowernmant seized & surplus wehicles from $100
Fords, Chewvys, dxd’s, pic. For Info call (802) 842-1081 pxi
oar

SLASH AUTOMDBILE EXPENSES IN HALF, Trade Se-
crets Revesled Free Detaits Universal, Dept PA, 38 Tynan
Shreet, Staten lsland, NY 10312

FUEL FROM WATER. Enargy independencs with hrydno-
gan. Amaging free regorl. MERIT, Box 5363, Louisville, KY
A0205

SEZED IN GOVERNMENT MARCOTICE RAIDS! Automo-
biles Vana. .. Boals Furmilum. . . Thousands other
Itmms Buy Dirt Cheap - Resall for Big Prodils! Free indorma-
tion; 316-453-3000, Ext. ABIM

AMATING DFAY CLEANER CAR MOP, 1005 Wilson's
Mastorder Co, 421 Cenier Streed, Lewiaton, New Yaork 14003,

DRVER'S SURVIVAL HAMDBOOK sasy io undersiand,
cartoon ilustrated, 1ells averything you should know about
cars and driving 240 pages S6.55 postpaid, Papl Wahi
Comporation, Box 201-MP, Aula, WV 24917

100,000 Miles from your car's engine' Special eport by
macharacal enginesr. 53 00 and SASE Sieiger Enterprises,
R, Millerswilie, MO BITEE

CAR STEREQS CHEAP Dednili- SASE and 5200 Box
10503, Denver. Colo, BO210

GOVERNMENT SEIFED VEHICLES FROM $100 BMWWs
Mercedes, Porsches. Amating Recorded Message Piveats
Detaits, (616) 676-2008

HARCOTICS BEIZURES cars - trucks - boats - houses.
CHEAP Available everywhene! COMPLETE with FREE cur-
rent listings & govermnment surplus handbook 5595 posipad
“IERQ TOLERAMNCE MANUALT" PO Box 28114-PM2
Mannaapolis, Minnesota 55428, Free nformation: 1-612)
B45-A5TS

BUY Governmani saized & surphs vehicles from $100.
Fards, Chewys, d«d's, et For info call (B02) 842-1051 exi
T

{Continued on next page)
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ALUTOMOEBILES
WMMME} )

SAVE MONEY! Discower proven ways 10 cul car insurance
costs Fres details. B Vouche ingusiries, Box 348, Bansalam.
Pk 15000

ALITO SUPPLIES & EQLAFMENT

WATCH REPLICAS! Lowes1 prices” Warranty! Goldplabed®
Exact weight' Call [404) 963-3U54

FREE: PREVENT AUTO THEFT infoemation. Sirota, Box
B565. Fresh Meagows, NY 11365

PARTS: Army Jeep and truck parts. Spare Pars 4
Egquigsment Co, P.OL Box 751, Lexinglon, Kentucky £0587-
o7El

TURBOCHARGER SERVICING. Learn Basics Kit 395
Frese  Inkormation, El'lgil'lﬂrll'lg Emerprim_ Bax 38744,
Dearoit, Michigan 48236

SLIDING TRACK KITS for yaur pickup shd your cap. Easy
to install. $89.95 & 57.50 shipping Shde-A-Cap, Inc.. Box
B66, Mt Lawrel. ML) 0GOS, G00-267-B656, Visa ML, Check

MPROVED EFFICIENCY GUARANTEED! For all gasolire
sngmnas with Standard carburetors. Plans - Parls list -
Inatructions. $10 00 Postal Maney Order or Cash. Thelawise,
Box 3639, Augusta. Georga 30U04

ALTERMATOR Genersior  Rebullding  Book.  Price
Hedalund Engineting, Box 26044, Las Vegas, NV B0126

“SAVE MOMEY" Repairing Your Car, Or Profit From
Repainng Others An Easy To Understand Auto Eleciric
Manual And Troubleshoating Guide, Oinly $9.95, visa & MT
Ordeds Call 1-803-525-1134, of wribe. Aulo Electric, 1011 8
Ribaut Ad., Port Royal, 5C 20935,

ALTERMATOR-STARTER repair parts and equipment for
dornastic and many 1nrngn modals. Send 5200 lor inlarma-
tion. M5 7216 Katehal, Comatock Park, M| 43321

AMAZING Mini Car Buill With Bike Parts. Spory Single
Seaber Plus Eleclric'Pedal Powered® Fasi, Fun, Drive Any-
whare! Plans 59 55, Satistachon Guaranteed or Money Bach
Sportran, Box TOTTH. Endicott, NY 13760

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES )

GO KARTS, Minibikes, ATV s, Kas, Parts, Engines. Lowest
Pricee  Largest Seleclion B0 Page Galslog $3.00.
Refundable. Kart Weorld, Dept C., 1488 Menlor Ave.
Painasvilia, Ohio 44077

AVIATION, HANG GLIDING

DESIGN-Buid Airptanes, Hang Gliders Simplifed publi-
catipns brochure $1.00. McCay Aircral, Surle 243, Box J,
Manhatian Beach, CA 30266

AOCKET MOTOR MAKING TOOLS. Supplies Catalog
53.00. Impulse Rsactions. Box 61342, Seatlle, WA 28121

HOVERCRAFT Plars Al Sires. Catabog $1.00 Universal
Hovercraft, Box 2681, Cordova, |lknos 61242

SATELUITE - TV

FREE CATALOG - Sysiems, Upgrades., SAVE 58585,
Houston, Uniden. Chaparral, Ete. SKYVISION, 2007
Collegaway, Fergus Fasts, MN 56537, 218-730-5231

STEREOQ, CASSETTE TAPES, ETC.

AERD-CAR Amazing Hovercral bawlt easily with ardinary
tools. Livenmower gngine power, Carries ong man plug,
Herviers, Blies forward, backward. Sideways oser land'snow’
wabar. Complele construction plans and brochure. $11.95.
Aaro-Projects, Box 5118FM, Clinton, New Jersoy 08309

BARTLETT Fiying Saucer Witra-Lsght Hovercratt Featured
In Documantary Film, “Force Beyond” Powssed By Ordi-
nary Lawn Mower Engine. Complate Plans §10.00 Send To:
Mk Bartietl, P.O. Box 1580, Silverdals, WA 98383

HOVERCRAFT plans, 3 to 160hp. Information, $4 {retund-
able), Seviec, Box 848, Monmos, WA S82T2

HOVERCAAFT PLANS & PUBLICATIONS Calalog, $1.00.
Lansing Aara-Marine, Box 27655, Lanaing. Mechigan 48009

CBE, RADIO £ HAM EQLAPMENT

POLICE-FIRE SCANMERS. CB's. HAM. MARINE ZWAY.
Antennas, HPR, Box 15224PK, Denver, CO 80219

CB MODIFICATIONS! Freguencaes, shiders, FM, amplidiars,
boohks, kits, repairs, high-performance accessones. Catalog
£2. CBCL, Box 315000, Phoenix, AT 85046

SECRET CB manuals, modifications, accessories. Cala-
log §2. Sebran Enerprises. POB 81885, Corpus Chivsti, T
TH46E-8169 [512)853-2005

MHRECTORIES: Secret Scadner Frequencies' Foderal
Agencees, ele. Big Catalog CRE, Box 56-PM, Commack, NY
1725

BUGGED? WIRETAPPED? Find out fast! Counfermea-
sures squipment calalog §1. Capn Electronics. Box S88P,
Bayhaold, GO 81122

PROTECT YOURSELF! Scrimbler phones, transmilber
deleciors, execulive security products. and much more!
Calalog $3.00 (refundable). MVERSIFIED WHOLESALE
PRODUCTS, Box 1275-PM, Redondo Beach, CA 80278

ELECTRONIC WEATHER INSTRUMENTS! Humidsty, Tem:
perature, Bargmetric Pressune, Weatherchack Ingtrumenis,
Box 353, Marysville, Michigan 46040

ELECTRONIC Kits! Vioice Disguisers! FM Bugs! Trarsmit-
ters! Phone Snoops! Bug Delectors! More! Calalog $1.00
XANDI Electronics, Box 25647, Depl 28N, Tempe. AZ 85205
5647

HARD-TO-FIND ELECTROMICS lor private invisligabons
and security professionats! Send 4 stamps for catalog Now!
Hunierax. Box 783, Clemamons, NC 27012

MODMITOR Aoom or Telephone Conversations. INFINITY
TRANSMITTER. 1 00-633-TAPS. 5300 Catalog—LISTEN
ELECTRONICS.G03 Elgen, Muskoges, 0K 74801

BACKPACK HELICOFTER, pholtos. drawings. spacs,
$10.00. Aobin's Aotors, Box 1BT-PM. Rapid City, MI 5675

MEMIATURE Elgctronacs like James Bond, Catalog 52 00
F&F Enmerprises. POB 51272, Palo AHo, Cakl 34303

AIRCRAFT MECHAMKLC N 1 YEAR Unigua praciical with
actual aircratt. Classes starting January, March, June, Sep-
lembser. DAKOTA AERQ TECH, 1807 23rd Ave. N AM 111,
Farga, ND 58102, 701-237-5305

JET MECHAMIC! Fantastic money making carser opporiu-
mities FAA EBoerke without milslary hassles. Completo book-
et tells how Free delails. Glliam-AdcFerrin, PO Box
1704754, Birmingham, Alabama 35217

AIRBOATS, Unralighis, Propellers, Informations $1.00.
Askey Propeler, B515A Old Denton Hwy, Keller, Texas
TEI4E, (B1T) 431-2160

MOST EFFICIENT, SMODTHEST RUNNIMG, TOUGHEST
PROPELLER AVAILABLE Space age composds, variabls
pltch, 48° 1o 707 diameters. currently to 100bp. Warp Deive,
PO, Box 701, Doepd. PM, Cloar Lake, 18 S0428

SPALE & ASTROMNALITS

HASA emblems, toys, gifts. collectibles. Calalog 52.00.
Retundable, Callecior Trends, Box 361, Daylon, Ohio 45409

138 POPULAR MECHANICS

CORDLESS phone baltenes, anlennas. Ingtaliation mior-
mation. Answednng maching lapes. Send 75¢ for calaleg
P.C. Box 603%, Charlotiesville, Va. 22906

FREE Programsi! IBMpc sAnples Commodonss TIHG-44
AdamTRSENs EZRAEIAA. Box 5S222MFE San Diego,
fi2i0,

IF YOU can read this 80 you can prograsn & compulsr,
send $49.00 + §5.95 shipping to: Eng-Lan, 481 W. Willow
#103E, Long Beach, CA S0806-Visa'MC, Check. MO

100,000 Almost-Free Software Programs. Details, Tips,
Tricks, 6. Order “Insiders Report On Shamware”. PFromo
Preas, 21205 Windsong, Walnut, CA. B17E9.

5" Dughs. $8.00 per 10. D00 with sleeves and labels.

Seacoss! Sohware, P.O. Box 2540, Doean Blul, MA 02065

FANTASTIC BARGAINS in SOFTWARE for IBM Compate
bies. Apple, Commodare, Atari, COCD, FREE CATALOG or
SAMPLE DISC (Specity Computer) AND CATALOG. $2.00.
[Rafunded wilhh Order). Compuler Companion, Bax 1457-5,
Lancaster, TA 93534

COMPUTER Questions Answered, Send 52.00 per Ques-
tian. P.O. Box TS2305. Memphis, TH 381752305

SOUND ADVIGE - ~An Audio Guide To Wour Car's Partor-
mance ” This unigue aulo diagrostic tape containg 20
commaon problem nosses your car can mske, Play if in pour
car's cassatte deck fof on-the-spal compansons of in the
guiet of your own home. Listen To What Your Car s Saying!
Order SOUND ADVICE = #V1010-C0 - 57.95 today, Send
chack to: POPULAR MECHANICS, Box 1014, Radio City
Sratson, Mew York, WY 10101,

TV, VIDEOS & VIDEO EQLAPMENT
NOTICE: USE OF CERTAIM ITEMS IN THIS
CLASSIFICATION REGLIRES STATION
AUTHORIZATION.

CABLE TV COMVERTERS. Scianidic Allanta, Jerrodd, Oak,
Zanith, Hamlin, Many oiners. “NEW™ VIDEO HOPPER ~ The
Cogy Killar”. Visg MC & Amex. 1-B00-826-T6Z). BAB Inc.,
10517 Upton Circle, Bloomingion, MM 55431

CABLE TV Convertars, Fillers lor baepeng any channal, 1-
I I-STI-BAEEE

CABLE TV DESCRAMBLERS, conwertars, 1dters, and
more. FREE 14 page catalog. TW Cable. 12082 SW. 117
Court, Suste 128, Miami, FL 33168, B0-442-9333

CABLE TV CONYERTERS, TOCOM S503VIP Frae Catalog!
VIDEO MART, 3538 E. Grant #241-0, Tucsan, AZ 85712
(62} 7216557

MISSISSIPP, Minnesota. and Ohio Awers 35:00 VIDEO-
TAPE. Towboal navigating 1300 mies. 52995 to: Maring
Vicheo, BIDOFM, Cantral. I 47110

CAMPERS & TRAILERSKITS, PLANS

172 TRAILER PLANS Motorcycle, Litility, Car. Construc-
tign-Strong. Streamlined. goad looking, easily built, Catabog
&4 001 {Relundabla) Tag-Along, Box 15107, Salem, DR G735

BUILD YOUR OWN - Trawal Trasler - Filth Whesler -
Matorhome - Campes - Pickup Cover - Plans - Peitems - Kils -
Cataleg $'. Glanl §152 FAosscrans, Box 1804RY,
Beliftower. CA SO706

BOATS, OUTBOARDS. TRAILERS, &
KITS

mTHHS-FLM-F!m-FWmd-de'EN:q'
- Fiberglass - Sieal - Alumsnsmn - WORLD'S LARGEST
COMPLETE LINE - 670 Sadlboats - Powarboats - Cnusars.
Sporboats - Houssboats - Wydroplanes - Tunnalhulls -
Ruynabout - Duclchoats - Canoes - Kayaks - Donies - Dinghies -
Myltihylis - SEND FOR CATALOG £3.00 (Airmait £5.00)
mcludes Supplies Calalog (Epoxies Fibenglass-Flotation
Foam}-BO0K Arnabaur Boatbuwilding”™. 3600 -
CLARNCRAFT, 16-P Agualane, Tonawanda, NY 14150

BOAT KIT $88 including treight. New steek dessgn Wood-
en, easy assembly, precision design parts. Langih 15°, depth
1F, beam M7 weigh 754 $98 kit + $150 local purchases
5250 iotal cost. Kano-Yak Kil Co., PO, Box 1221, Parker, GO
B0, (300) TI2-4546

BOAT PLANS - PATTERNS - KITS - For Home Bulldars
Hundreds of Proven designs - /58 - Hydroplanes - Canoes -
Kayaks - Rowboats - Duchboats - Dores - Bassboals -
Caalb - Houssboalts - Sporthshaers © Suick simphe
Stitchengiue. Tremendous savings! 160-page DESIGH
BOOK 54 00 asrmasl (33.00 siow). Includes Froe ~Boatbuild-
ing Supplies catalog. Book: “Boalbuilding With Plywood
£%99095 ppd GLEM-L 9152 Rosecrans. Box 1B04PMEE,
Baldiowar, CA S0T06

“BOAT BUYERS BEWARE!" Boal hustlers ams wading 1o
take pou. Mine page repor alarts. Could save you g monsay.
$5.00 per copy. The Andrew-Henri Co.. 8311 80th Nw. #11,
Oak Harbor, Washinglon S8277. Visa and Masbercard
Wl o,

EVINRUDES - HEW 1887 Bargains - Top Brands . . all
gizes ... $2.00 handling ... Scolt MeCulloch parts ...
Emecira Marine, 610 Memck Foad, Lynbrook, Mew York
1563

“EASYBUILID™ Boats - inboards - Outboards - Duckbosds -
Numarcus modals - Catalog $2.00 - Hankinson Associales,
Biou 2551X, La Habra, CA 90631

(Continued on next page)




BOATS, OUTBOARDS, TRALERS, &
KITS
L. | —

BOAT PLANS §11.95. Now sleak design. Small wopden
basal. lengih 15', dapth 177, beam 34°, weight 754 30 hours
assembiy time. $200 or less for finished boal. Kano-Yak Kit
Co. PO, Bow 1221, Parker, OO B0134. (303} 722-4646.

LOW COST BOATS: “YOU CAM BUILD," FREE PLAN
“Gloucester Guii” Rowing Dory: BrochurePholos (99) Boat
Plans: Fshéng Surhng/SallingPowar Dories. Wride GAS
SAVERDORY SKIFFS, Box 720, Galveston, Te. 7755340720,
ASK FOR FREE PLAN.

ATHLETIC EQLEPMENT AND BODY
BUELDING COURSES

BIGGER, Moo Powarfud Musches - fasier!] Fres Booklet!
Universal, Box BE24A, Dobtroil Michigan 4E240

KUMG-FU Free Lessons. Send §1.00 for Postage. McLisa,
Box 1755, Dept, PME5SE, Honoluby, Hawasi 96806

STEEL, Aluminum, Brass—Shest, Bar. Shop Supplies,
Ptans. Write: CE|, RR1, Box 183, Camenon, IL 61423,

BANDSAW BLADES, Any Sire, Frea lilerature. King Saw,
6541 Tidewater Drive, Nocfolk, Virgnia 23500

BIG DISCOUNTS POWER TOOLS Mitwaukes, Forter Ca-
bie, Makita, FREE CATALOG! 1-800-243-35M0.5ara Tool, 117
Benedict, Dopt PMZ, Waterbyury, Gt 067Z2-1940

EXTRA STRENGTH Apan® Screwdriving Bits. 101 Sares.
Free information. Shockey's, 5841 Longtord, Dayton, Ohio
45424-2940.

FREE ENERGY! Fual-less Motors and Generators! Amaz-
ing Principles and Detasls. H&A, RZEP, Bowling Grasn, MO
63334

ETOF thermogyphoning bebtween hot water haater and
pipes. Eassly installed device $27.95. Patend Pending
#192140. Patring Resaarch, 6014 5. Elking, Tampa FL 33811

SAVE on Bodybuilding Supplements! Free Catalog!
Vilamins, Box 2073-E, Reading, PA 10608

MUSCLES and Largs Muscular Developerant Maw results,
Book Guaranteed send $995. French Publications, Box
25794, Chariohie, NC 28221,

FISHING, TACHLE, LUIRES

FREE Sinker Mold Calalog over 100 molds 25 shapes.
Carmen's, Box 220PM, Wast Newton, PA 15084

“IT FLOATS" FISHERMEN'S FILLET KNIFE 11" overall
lengih. Razor sharp sisiniess stesd blada. Contoursd grip,
fipating handlie Knide and sheath: $17.55 “Satistaction
Guarantes.” Uncle Daves Gift House, 606-B Moniclair Drive,
Wilmingion, NC 28403

ENGINES, MOTORS

LIGHT BULB SAVER Extends Life 100 Twmes $10.95.
Wilson's Madlorder Co., 421 Center Street. Lewiston, New
Wark 14002

SOLAR & ALTERNATE ENERGY

SOLAR ELECTRIC EYSTEMS! Panats, Equipmant, Books.
Free Calnlog! SUN POWER - TEXAS, POB 2788, Freeport,
Texas 77541, (#09) 230350

SOLAR, HYDRO-ELECTRIC, WIND POWER squipment
CATALOG. $300. U.S. $6.00 foreign. WESCD, Box 938,
Fedway, CA 95560,

SURPLUS SOLAR CELLS, panals. Huge selection! Cata-
log 32—Refundable. Applisd Photovoltaics, Box 2773,
Staunion, VA 24401

SURYIVE CATASTROPHIC 1990-1996 WORLD DEPRES-
SION predicted by Dv. Rawi Babra, alhers. Heat wabsr—

By ! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQLAPMENT. Parls for Small Engines, Lawn and
Garden Equipment, Chainsaws, Wars. Minibikes, Mode.
Includes Servce Manuals. Specially Tools, Acceossorses.
Send 3400, Sav-On-Pards. P.O. Box 45200, Dept P,
Somervilhe, MA 02145

MARIME axhaust mansfolds, risers, efbows, mufflars, ac-
cessorias. Best pnces OSCO, Box 136, Souderton. PA
18064

TOOLS FOR SALE

GAS POWERED SOLDERING IRON Wholesale -
§18.99, £2.00 S/H 1-800-337-1020 Visa-M.C.

Ratail

buildings—awan cook—with our patented, easily construct-
ed, inexpensive solar colleciors. Bulld for yoursellinedgh-
bors. Detadled plans, only $5.95. Time's short. Order Now.
SolarSan, P.O. Box 88-PM, Ocotitio, CA 52258

5563 EXCITING WODDCRAFT PROJECTS! Folkart, Furmi-
twre, Country, “Yardarl” Toys, Games, Chrisimas. . . . morna!
Catalog $1.00—Winfield Collection, 12044F1  Parkin,
Fendon, ME 48430

50 SELECTED COUNTRY WOODCRAFT Patterns, 3500,
Willsam Prits, Box 18130, Spananbung, 5.C. 29318

STEAM EMGIMNE KITS Powar modaels a1 savings 1o you!
Sand $1.00 for liserature P.M. Research inc., Depl 7 RD #2
Bou 26, Wellsville, NY 14005

PLANS, BLUEPRINTS, PROJECTS

FGHT indocer air pollution, including RADDN. Build
simple. ingxpensiva, efficient FRESH AIR HEAT EXCHANG-
ER. Send SASE for technical information. Max A Cook, PE..
P.0. Box 1407, Morrisbown, TH 37818

MAKE 510-850,000 PARTTIME irom Home! inenior Deco-
rating is Fun & Profitable. As Sean On Mational TV Cash in Or
Save $1000's on Your own Home! Free Delails: Decorating
Garsers, Dept. 1202, Box 6530, Porttand, OR 57228

RADON THREAT TO YOUR HEALTH. Gel complete radon
fact book foday. $12.50. Radon News, F.0. Box 213, Dept.
PRAZ, Amas, howa 50010

WET BASEMENT? WATER under your homa? DRY it up,
Reduca RISK of DEADLY RADOM! Complate da it yoursal
manaual. Send $12 95 Action Sales, Box 62, Jasper, Indians
ATEATH0E2

HOME CONTROL
Conirol Yous Existing Lights & Applisnces From Anywhene
In Your Home Wih Plug-in Modules. Guaranised. Free
Intgrmation. FUTUREHOME Destribuiors, Dept. PMI02, PO,
Biox 7331, Roseflo, MJ 07203

BUYING OR BANLDENG A HOMET Need Book: “Whal
Ewery Potentisl Homeownier Should Know Aboul Gonstruc-
tion,” Details: Condata, Box 32137, Tucson, Arizona 85751

SAVE 55 HAMG YOUR OWN WALLPAPER. Complete
maEiructions with plelures and dlustrations. Send $4.90 0 M.
Holdar, Bow 684, Swansboro, N.C. 28584

125 FULLSIZE PATTERNS! Create profaable gifts, loys.
novelties. household accessanes _ . . more! Patermns, wood-
craft cataleg Fls “Shop Secrets” $7.00. Satistacton Guar-
antasd! Accants (P-279), Box 7387, Gonle, NH D3B6T

SPRAL Bmirs — Handcrafted. Goddard's, Box 502,
Logan, K3 GTE4E. (913} S80-4341

BUILD YOUR OWN ARCHERY GEAR! 1T6-page hard-
bound book talls how 1o make modern laminsled bows, Old
English bonghosws, indlan-stybe Hatbows and Turkish com-
posites. How-to of arrow-making. flint-knapping and hunt-
ing with bow and arrow. $17.50. Baar Paw Publications, P.O
Box 429, Gérdwood, AK 99587

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar:
anlesd. Catalog $7.00 (Refundabley. Camelo!, Depl 44, Box
85, Brisiol, Wisconsin 53104

MHEW! BUNLD AMATING LIGUID PISTOM ENGIMNE from
pape fittings. Easy plans. Froa information. ABCO, Box 306-
B2, Sarninary, M3 29479

4 M ONE Screwdeer, 2 Phillips + 2 Slotted Amencan
Made, Heavy duty. Money Back Guaranies $10.00 includes
PAM, 2 Tor 818, 4 In One Screwdrives, Suite 597, 40-19 184
Stresl, Flushing, M.Y. 11358

LUPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machants wilh Walking Feel. Com-
plete reaty 10 use-only S570.00. Thompson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or crder direct
(Master Charge-Visa) Datho Mg, Inc., PO, Box 12110,
Lubbock, Texas T2452-Phone: (B06] T4d-6T74

4" METAL Cutting Lathe $109.80. Taig, 15048 Prochor,
Imdustry, CA 91748

SMALL FOUNDRY Fumaces, Supplies. Free Waraiure
Pyramid Products. 375 South T Asenue, Pholnix, Arisons
85041

LATHES, Mills, Tools. New catalog £1.00. Blue Ridge. Bax
S3EV, Hurricane, WW 25506 J04-552-3538.

MAKE WOODEN TOYS, whirigigs, doll houses, clocks,
music boxes. weather msiruments, cralis, furmiture with our
plans, parts. kits, books, supplies - Catalog $1.00 - (614) 484-
4383 - Cherry Tree Toys, Beimonl, Ohio 423718-0065.

CASTOLITE Liguid Plastics Crystal claar, colors. For
casling, embidding, comting, fibarglassing, repairing snd
reproducing with our Mold Making Supplies. Calalog 52100,
CASTOLITE, Dept. BOEPM, Box 301, Woodstock, . BOT0E.

PLASTICE-PLASTICS-PLASTICS Compiete how  lo,
whera 1o find guide. Informative, what plastics are, how
made. Details tree. JOK, Box 315, Wolletoro Falls, NH 00896

ARROWHEAD Making. Inexpensive Hobly. Infarmation
$1.00. Video, Beta®'HS, §20.95, SBH £3.50. Gommon Crafts,
Box 5012-M, Centrad Point, OR 37502

WOODCRAFT PATTERMS, Windrmslla, Wishing Wells, Bird
Houses, Feedars. Flying Duck. Phaasant. Ouidoor Planiers,
Catalog $1.00. Crafters, 11840 US. 27 North, DeWwt
Michigan 48820

BELT BUCKLES for coins of stones, specialty buckles,
jrwalry mountings, cul stones, clock works. Wholesale
catalog ZS5¢. Eloarte Corp, BDE1: 103h Strest Wheatiang,
Wyaming B2201

FAVORITE WOOD TOYS, Fatarns, Parts, Whao's, Catalog
$1.00. Toys and Joys, Box E2BM, Lynden, Wash. 98254

PVYC MPE FURMITURE Plans. Kits And Supplies. Froe
Brochure. Casual, Box 208, Tewksbury, MA 01876

100 Full Size Woodcralt Petienns, Windmills, Bard Houses,
Toys, Etc. $4.00 Calalog alone $.50. Hayes Patterns, BC
Willow Streel, Woburn, MA 01801

BUILD YOUR OWN WATERBED AND SAVE. Mattresses,
Heabers, Massage Systerns, Hardware, Packages, More!!
Sand $2.00 for catslog and Free plan book Wooding'
Waterbad Conneclion, 45 Industrial Pk Rd, Alarny, NY
12206

I3rd YEAR 2100-D SELMA RD., SPRINGFIELD, OHID
A5G, 1-513-312-8562.

FULL-SIZE PROFESSIONAL PLANS Catalog £2.00. Over
200 professionally designed plars for building furnitune.
Furniture Designs, na., CP-89 1827 Elrmdale Ave., Glerview,
IL BO025.

ELECTROPLATING. Complete Textbook. Elsciroplate
MatalliceMonmatallics. §11.95 Details Free. Tropie Paim
Bay, FL 32906-0055

HETALL YOUR OWH IN GROUND SWIMMING POOL for
A5 bow 8% $1,806.00. Chaswick Pools. Rl #28, Chiswick, PA
15024, 412-274-5400

GEDDESIC DOME EXPERTICE Al Your Convenience
Brochure, Free Gifl, Double Valee Voucher, Speceal Offer-
$4.50 Money Back Guaramiee-Hingdomes. Box 0BD4IT,
Houston, TK 770668

BUILD your own storage bam! 12° = 18", TWD STORIES]
Simplified truss design. Cormplete plans make il easy to
buikd! Money back guarsnies, FREE DETAILS. Harfields,
GBS0 M.E. Rivar Rd,, Elk Fivas, MN 55330

{Continued on naxt page)
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DO IT YOURSELF
{Continued from preceding page}
TEST YOUR HOME FOR RADONT EFA approved test kits.

Inciudas insfructions. tester, lab analysis. 1951495 2527 00,
RADOM TESTING, Box 63, Dudiay, MA 01570

PLUMBING ecrets on videocasetio tapes write: Plumbing
Trae Secrets. 33227 Bainbridge Ad.. Solon, Ohio 44139

HOMEOWNERS tired of handyman? Do-ityoursell with
this 380 page tully illustraied Home Aepair Guide! §78.85.
Progresshve Marketing, P.O. Box 1246, Westhorough, MA
581 [refundable)

4321 Catalogs Listed. Sources for Anyihing! 55.00.
Direcrtory, Box S2452N, Allania, Georgia 30314

BURGLAR ALARM for doors or windows. §5.55. Alarm
Products, 4363 Elm Avenue, Palm Beach Gardens, FL 33410

WATERBEDS - Plans & accossonies. Catalog 31, AW.C,
1044112 A NE dth Plain, Vancouver, WA 98682

PROJECTION TV ... Convart your TV to project T foot
pecture . . . Easyl Results compamable to $2.500 prosaciors
.. PLANS AMD B LENS 524558 . Professional Systams
available

... Credilcard Orders 24HRS. (216) TIE-J8T3.,

CALL THE ROOTERMAN? Mayba not: This sasibifl slec-
trig-powered drain rodder cosis less than a service call,
Plans §7.95 PAKTCO, Box 452, Wichita KS 67201

MAZ & Mistorical Miitary Collectibles. FREE catalog.
HMA, Box 1806PS, Lalaysiie, CA 54548,

MILITARY Modals Catalogue §1.00. Subscription Yearly
£8.00. Vernon, Box 1387PM, M. Baldwin, NY 11510,

FLAGS

FLAGS - L.5., State, Confoderais, Foreign, Hisioric, Cus-
tom. Catalog $1. Broward Flag. F.O. Box 8583 - PML
Azhevilla, N.C. 28874

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRODERED PINS, DECALS.
Frea uotes. Aush Sketch. Siadn, 51F Jane, N.Y.C
10014, (N3 92922493

FREE LS, Minl photorial sel complate. Mint approvals
inclsded. Hildebrand, Box 4867, Santa Clara, Califomia
3054

CANADA: 35 Commemoratives 25¢, Canada Approvis.
Harley Boardman, Litte Valley, New York 14755

1000 Stamps 5285 - Guarantesed Worth Ower 530 st
Standard Cataleg Pricasl Monsy Back Il Mol Dalighted.
Approwals. Kenmore OT-348, Malford, NH. 03055

ISAAEL 15 Ditterent 10¢ Approvals. Sam Chazen, Box 668,
Dedray Boach, Florida 33444

UNITED NATIONS 3 Complete Mint Sets only 25¢. Person-
alized Quality LN, US A Forelgn Approvaks. Descounts with
Purchases. Cornetta, POB 1508-M. Lake Placid, Florida,
as2

TWENTY FIVE difteran mint, never hinged U3 plale
biocks, $4.99. PBS, Box B417PM, Leawood, K3 65206

REAL DEALS AT AUCTIONS! Vehicles-Froparty-Govem-
mant Surplus! Guaraniead! Send $5.00 For Complete Na-
tionwide List Of Many Unadvertised Auctions To: Sun
Enterprisns, 198 51 Mary's Sireef, Lancasbter, Mow York
14086,

ANTIOUES, RELICS, INDIAN GOODS &
CLURIOS

WALL, simiple, bagad, ba prepared| $10: Ecwand Brown, Bow
21028, Long Beach, CA 8080

ARTS, CRAFTS, SUPPLIES

CLOCK WORKS. Wood clock blanks, rockhound sup-
plies, belt buckles, cul slones, aic. Wholesahs catalog 25¢.
Elooxite Corp., 80614 10th Sireet, Whestiand, Wyoming 82201

STAINED GLASS BSUPPLIES: EXCITING SUPER
CATALOG-PH £1.00, CORAN-SHOLES MDUSTRIES, S09E.
SECOND, BOSTON, MA 02127,

“GETTING Started in Stained Glass.” §1.00. Whittemaors,
Box 20657, Hanover, Mass 073139

FREE List 10 Serigus Collectors. 30,000 Indian Artifacts,

LS. MILITARY INSIGNLA Large Catalog. $2.00. Ssunders,
Box 3133PM, Maples. FL 53039-3133

STAMP COLLECTING

50 YEARS Odd fittesn different United States, ovar fifty
yoars old-25¢ with approvals. Jaxon, Box C11-P, Mew
Rrochelle, Mow York 10804

COMPLETE CLOCK KITS FROM $5.801 Music mowemants
$1.95! Components, plans, epoody, prints - over B00 clock-
making itema! Whokesake catalog $3.00 (credied). Steabar,
P.0. Baox 483F, Andover, MNJ O7821-0463

LEATHERCAMFT Supplies, toots, kits. Catalog $1.00 (Re-
fundable ) Crafter, Tormbaean, TX T5489-0699.

CARTOONNG, COMMERCAL ARTS,
SIGN PAINTING

CARTOON for Fun and Monay!!| Free Booklet!|! Carloons,
Box 406144, Detroit, Michegan 48240

FREE LessonsBooks Sign  Painting,
Nubtwood, 30400 W, Pine, 51 Louls, MO B3108

Pingtriping.

LEARAN Sign Fainding, Pin Striping. Free Catslog.
Kautrmann Company. Cantertown, Missour 65023

MODELS, MODELS SUPPLIES

SAVE DREMEL. X-ACTO, KAS. Wooden Ship Mosels. For

Hoblny/Crafters. §1.00 Catalog. Spectra Hobby & Sclence,
M3, 20632 Lo, Livonia, M 48154

WORKING Steam Models. Kits Assemibled. New Stunning
M Page Full-Color Catalog 54.95 Refundable. Cher 100
Madels. Tractors, Traing, Cars, Slationary Engines, Marine
Enpinas, Accessories and Parts, Large Discounts! Dissmond
Enarprises. Dept. PMB, Box 537, Alaxandria Bey. N'Y 13607,
B13-4TE-1TT.

RADIO Abrplanes, Boats, Halicopters, Suppliss.

CONTROL.
Big Discount Catalog $5.00 {Retundabie). Modelens Supply,
Box 310F, Eclectic, AL 36024

MAGIC TRICKS, JOKES,
VENTRLOOLESM

FREE CATALOG: Ventriloquism, Magie, Clowning, Pup-

1,000 differant Waorld + 100 difterar Mongalian beauwties
$3.00. Approvals. ADULT OMLY. Gouge, Box 132%.mm,
Ekzabethton, Tannessse 37644

FREE - "The Cat Stamp Story” Plus Frea Price List.
Carison Stamps, 15 E. College, Arlington Heights. 1LL 60004

FREE! Big Catabsg - Mew edition ksling thousands of
barngains on Waordwita stamps, packets, albums, and acces-
sories. Free when requesting stamps on approval. Buy what
you like. Retwvm balance. Jamestown Stamp Company. Depl
E26PM, Jamasiown, NY 14701,

FREE Worldwide Packal. Penny Agpeovals. Froehlich,
Box 17704, Fine River, Wis. 4085,

50 DIFFERENT Old LLS. batween 1861 and 1630 - §1.00. Ed
Roush, 423 Ghepard, Mansfistd, Ohio 24907,

OLD US sismps on
Phiadeiphia, FA 18111

FREE! Surprisa Collaction with approvals. Gould, Box
T501 28, Petaluma, CA 94875

approval. Sherman, Bex 15355E,

1,000 MIXED U.S. $3.00 Approval's, Albums, Accessories,
Suppliea. Shirley Patierson, Dept 101, Box 28307, Dallas,
Tewas 75229

“BEGINNERS" Laarn Dadails of Stamp Collecting! Send
3200, C. T, Gifts and Mowelties, 2507 Farm Foad Box 24P,
Apple Springs, TX 75326

ATTRACTIVE Wosdwide Stamps 81 25¢ Each. Bode, Box
145, Willowdiala, Ontaric M2N 558

12 OLD Canadien stamps. Only §1.00 Approvals
Quebaphil, Box B8, S1-Jerdma, Canada JTI 5T7.

100 From 100 Couniries - $1.00, Approvals. Taylor-PME2
Box 1075, Calgary, Albsarta T2 264

SPECTACULAR! 300 Braathtaking Starmps from 25 Coun-
Arigs. Onky §1.00 with Labest Bargains and sensational approy-
als. StampaPlug +, D-MBY. Box BE2F, Toronbo, Canada MaY
2N

PLAYS, SONGS, MANUSCRIFTS

POEMS, Songs Wanted. Free RecordingPubl IH‘II'?.
Broadway Music Prosuctions, Box T438PM. Sarascta,
33578

INTERNATIONAL VIOLIN COMPANY, tonewood, lodis,
varnishes, parls, accesscries. sirngs. cases, instruments,
bows. Wiolin, guitar kits. Calalog $1.00. Dept. 00, 8028 W.
Bebraders Ave, Baltimons, MD 21215

ACCORDIONS, NEW, USED, Elactric, slectroniec Concerl-
nas. Button Bosas, Hohners. Wa buy, Sall. Trade. Exchange.
Credit Cards accepled. Call Write for brochures.
CASTIGLIONE 12644 E 7 Mag, Datroil, M
AAZ05. 3135271 5951 -H00-22 8- 1532

PLANGOS, PLAYERS, PUMP ORGANS. Rebuild and repair,
Catalog of "How-To" books, $2.00 (refundabie). Vestal
Pross, Yastal 11, New York 13850,

VIOLIN, GUITAR, ele, making mabedals, sccessories,
books. Catalog, $1.00. Intemational Luthbers Suppty, Box
580097, Tulsa, OK 74158

ACCORDION Top Brands, Cordovox, Buy Direct Tremen-
dous Déscournts. Tredea acceplsd Free brochuse. PM,

OME! Twol Threal Cent! Stamp Approvals, Regardiess
Catalog, Klogter, 4164 S2nd St., San Dvego, OA 02105

BARGAM 100 World-wida Stamps 262, Quality Approvals
A. Parkar, Box 143, West Brookfield, MA 01585

FREE 50 Canadian stamgs with approval requesl. Briners,
PO, Box E31, San Maboo, Caklomiba 944801

A O-Aama, 16 West 19th Street. New York, NY
10011, Phong 2126752069,

MSTRUMENT Kits! Bulld Appalschian and harmmeared
dulcimers, banjos, mandoling; even harps, harpsichonds
Frea Catalog. P Hughes, 4418 West Cotlax, Derwver, CO
Bo204

WORLD Wide Stamps mownted i books on approval 2e
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jammica, HUY. 11435

“INVERTED ERROR" + 100 Diflarent United States, 50¢
with approvals. Luray, P.0. Box 7088, Silver Spring, MO
20007

petry, Ballooning! Supplies, Inetruction. Enlensn 5
tully, Profitably? Maher, Box 420-PM, Litteton, Coloredo
060,

FREE 100 Difierant U5, approvals. Bradley, Box 425P,
Miglothian, VA 23113

FREE! Workd's Leading Novelty Catslog. 1800 Jokes,
Tricks, Science, Sponis, Hobbles Johnson-Smith, F-01,
Bradesnton, Fla. 34203-3796

MAGIC PLAYING CARDS. Looks like regulation deck, but
only you can identify every card from back. instructions
Inciugied, $2.58 plus 95 handling, ALR Specialties, Box 553,
Brookfield, IL

140 POPULAR MECHAMICS

US. & Commamarative plate blocks, or 30 commamagrs-
Eives, or 200 diffarent used commamoratives 51,001 Approwv-
als. Gardon Devisgon, Box GEM, Mokomis, FL. 34274

FREE—&2 00 Collection. Aaquest approvals, Gains, T16-5
Sinteanth, Mattoon, IL &1638

YOU GAN S20p Smoking! Gémmicks don 't work-—5end for
bookiet oullining ullimate secrefs, 5325 o NIDI

Publications. Depariment 58, PO. Box TO2, Saratoga
Sprngs, New York 12066,

HOW w Accomplish Anything You Want bn Lile. Sand
$1295 Today: Guarno Press, 1 Aember Ct, #7103,
Battirsare, MO 21234

EDUCATION & INSTRUCTIONS

DETECTVE Home Study Coursa. Free lapel pin, certifi-
catp, great future. Professional Imvestigator School, Dept.
CP. P.0. Box 41256, Los Angeles, CA 30041

“JET/GAS TURBIME CAREERSI Homesiudy - theory,
maintenance, owerhaul - Diploma awarded. Amarican Jetl
School, Dopariment PAET, Darby, Montana 58629, (406)
348-2100.

(Continued on next page)



EDUCATION & NITRUCTIONS
Cantirmsad from

HANDLE YOUR OWN LEGAL AFFAIRS. Be & P
Accrediled Attorney instruction. Homa Study. FREE GA ™
LOG. Southern Career Institeile. Drawer 23PW-2158, Boca
Raton, FL 33427, (407) 368-2522

TERMPAPER assistance 15278 papens available! 306-
pege calalog rush 5200 Resaarch, 11322 idaho, #206MEK,
Los Angeles, S0025. (213} AT7-8226.

RADIESTHESIA, Radionics and Dowssng, Books, Courses
s Equepment. Electronss Homosopathy Equipment. |llus-
traded 76 Page catalagua Fres (air mail 3 dollars) Established
ower 40 yoars. Bruce Laboratories, Highlisid,
Canshill, Sussex. England AHIT TEX. Tol-0825-T50214. Fax
DA25-THO0OT Telax BE24E.

PARALEGAL GRADED CURRICULUM. Approved in-
depth firaining by comaspondence. BLACKSTOME
SCHOOL OF LAW: 100 years of legal trasning. Writa lor free
catalog. P.O. Box TBODOG. Depl. PM, Dallas, Texas 75370

FREE 1988 CAREER GUIDE. Eam more money with
Success Proven Correspondence Diploma Courses.
Granton institute, 2634 Adelaide Simeel, West Toronte,
Canada. M5H 1¥3

BELL'S BUILDING MANTEMANCE BCHOOL, 11184
Antioch, Suite-323. Overland Park. Kansas 56210

FULLY APPROVED UNIVERSITY DEGREES! Econamical
homse study for Bachelor's. Master's, Ph.D., FULL AP-
PROVED by Cafilormia State Departrmant of Education
Prostigiqus Taculty counsats for independant study and kfe
experience credits (5,100 enrolled shedents, 500 faculty)
FREE IMFORMATION—Aichard Crswa, MO (Hafvard),
Preshdent, Columbia Pacific . Department ZE82,
1415 Third Street. San Ratael, CA 4501, Toll Free: (B00) 227-
0 18; California; (800} S52.5522; or (415) 4581650

FUNERAL SERVICE - homestudy - 4 month CERTIFIED
MORTUARY TECHMSCIAN program FUMERAL SERVICE
INSTITUTE, Box 1184, Dwerfield Beach, FL 33443, B00-323-
5532

BE A RECORDING ENGINEER; Train al hame lor High
Paying—Exciting Careers. FREE Information.  ALIDID
NSTITUTE. 2174 Union St Suite 221, San Francisce, CA
84123

SUPER-INTELLIGEMCE]! Amazing resulls guarsnieed!
Info, EDEMP, Box 507, Adelanto, CA 92302607

UNNERSITY DEGREES By Mail. Accredited Bachesors,
Mastars, PhD's. Froé Facls Ravealed Careérs-PM2, Box
4TDAES, Tulsa, O T4147

COMDEMSED Home Siudy Coursed. Learn Mew Shils
Fasi! 50 Choices! Dwplomal CIEE-18, Box 20345, Jackeon,
MS 35209

BECOME A REAL ESTATE APPRAISER. FREE INFORMA-
TION. 1-800-223-4542 DEFT. RE1ZT.

Chicaga, Il BHEIT

BASIC Investigation Traning Home Siudy Write: Lion
Investigation Academy, 3181 Shakespeare Rd., Bethlshem,
P 1B01T. (215) B88-2837

LEARM MEON. Tha Amarican School of NEOM. 212 Third
Avenue North, Minneapolis, MW 55400, (612) 338-5045

|n|nrﬁn:mm ﬂ 00 Maring Emplmml B207, Cantral, IN
4711

PATENT searches for §150 ACCUSEARCH 1-800-395-
5408,

INVENTORS: H you have an invention for sale or Loense,
wrile for free booklet explaining how we can halp you.
Kessler Sales Comp., C-5-FL Fremont, Ohio 43420

MARKET Inventions yoursall. Ellminate middieman, guar-
antesd! Allermative Marketing Mewslatier, RS, AT85p, Twin
Faids, 1D 83301

INVENTORS! Innovators! Patentess! Exhibil a1 national
invention show. 1-B00-T27-IDEA, Dept. 480. INFEX-48). 701
Smithtield, Pittsburgh, PA 15222

KIDPOWER, Inc. w-m;uunumum:up.wm
BODBR1-4141, Suite 200, BODS Church 51, Brentwood, TH
InoeT

EASY Work| Excefiont Pay| Assemble products ol home.
Can lor information. 504-541-B003 Ext. 5008

JOBS! Federal, Sisle and Public. Ml occupations! All
states, now hirng Information 5500 Nationwide
Empioyment, B507. Cantral, IN 47110

OVERSEAS EMPLOYMENT! Many High Income Dpporiu-
rities And Countries. Free Paporl Overseas - Dopd. P Box
T367, Sitver Spring, MO 20007,

FREE! "POSTAL JOBS: SECRETS TO GETTING HIRED
.. FASTY" Hiring, Box B0203, Latayetie, LA 70608

AUSTRALIAK OPPORTUNITIES! Information On Gouniry,
Emigration, Employment. $4.00. Mascar-A, Box T367, Silver
Speing, MO 20807

IMVENTION MARKETING. FREE WFORMATION. REPRE-
SENTING MANUFACTURERS. Patmar, 77 Fuion, 26D,
Fingncial Destrict, Narw York, NY 10038

INVENTORS! HAVE AN IDEAT Don't know what to do?
Conl ABM fior frea intormation kit. Toll Free in U5, and Canada
1 4300- 2255800

WVENTORS! dea Gaarch baing conducied by DC based
firm. Call- APS1 1-800-R68-E088 axt 35

LEAFN how 1o offer your iInvention for saile or lcense. Frese
bookist putlines procedures, royally raies, reguirements.
Kessler Sales Corporation, C-5=IW, Fremont, Ohsp 43420,

BE A DJ DA V.. earn §24,000-§72,5000 Experience
unnacessary, Free 29-hour reconded rewaats now
Caii Today! (1) 312-515-4510 Ext. 115

REAL ESTATE £ FARMS

GOVERMMENT HOMES from $1 (U repair). Delinguant fax
propery. Repossessions. Call (1) BOB-BAT-B000 Exi. GM-
20024 for current rapo lat.

GOVERNMENT JOBES. 516,040 - 35023047 Mow Himng
(1) S05-687-6000 Exi. R-2300 for curmant Fedaral list,

BE ON T.V. Many neaded for commercials. Casiing inle.
(1) BOS-E8T-5000 Ext TV-20024

OVERSEAS .. . §25000 - §75,000+. Free Repon!
Employmant, Bax 19760-AN, Indianapolis. IN 46210,

AUSTRALIA WANTS YOU! Big Pey! Transportation! New
Employment Handbook—83.00. International, Box 18107-
AN, Washingion, DC 20035,

OVERSEAS EMPLOYMENT! Many High incoma Opportu-
nities And Couniries. Fres Raport. Overseas - Dept T4, Box
T3E7, Silver Spring, MD 20907,

REAL ESTATE FOR BALE . . . Hunting & fishing retreats,
lake & river camps, il types of wildesness propenies . Call
o write for gur NEW FREE CATALOG showcasing thou-
sands of real estate values naticnwide! UMITED MATIONAL
REAL ESTATE, 4700-PM Balleviow, Kansas Gity, MC 84112,
Fh: TolkFrese: 1-800-8098-1020.

HORTHERM IDAHO. 510-20 ACRES. Baautiful Mort hwes!
lores! and lake couniry. Hunting, fishing, recreation, refire-
menl. Hundreds of parcels. Easy terme. FREE brochune,
pholos. MATIOMAL ASSOCIATED 1111-ME
Sharrman, Cosur d' Alana, Idaho B3814. (208} B54-5181.

YOU TOD CAN BLILD A FORTUME IM 18891 As sean an
Matsonal TV Thousands are doing @ from Hoemss! Fres
Details: MBMN Inc., Dept 1202, Box 6580, Portland, OR 97228

OVERSEAS. Statesicde. To §9.000 Dasly. Free List. 2inca,
113, Box 13110, Les Vegas, NV 89112

PARALEGAL Carears. Authorized Attomey Instruction.
Homa Study. Froe Catalog, 1-800-223-4542 Dept, LB12T.

EXTENSION And Post-Gradusie Awards in Philosaphy,
Arl, Sclenca, Botanic, Medicine, Homeapathy, Radionics,
and others. 30 subjects Curricular free (airmall $1.00 retund-
able). Ragistar. Sussax College of Technology, Highfiald,
Danehill, Sussex, England.

NEW! Comgplete Flumbing Repalr Schood on Videocas-
sette Tapes. Call (216) 248-0630

COMPUTER CAREER GUIDE
EVERY CORRESPONDEMCE COURSE THAT EMISTS on
how to USE, PROGRAM, BUILD, or REPAIR COMPUTERS.
Diploma and degres programs, plus other courses. Also
products of companies that sell TRAIMING VIDEOS &
TUTORIAL DESKS. Send 2. Stepman Connoclion, PO Box
42457, San Franciaco, CA B4142

COLLEGE DEGREES By Mail. Fast! Writo — Kensam, Box
TMEIPMF, Far Rockmaay, Mew Yook 11691

MATIOMAL SALES MEWSLETTER, FIRST ISSUE FREE.
WRITE TO: SALES FOCUS, P.O. BOX 2477, SARATOGA, CA
5070

LOCKSMITHING, LUniversal Schoal of  Master,
ce and Shop Training, Box 214652PM,
Sacramento, GA S5827

SCHOOLS

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. [1or-
marly Reisch) Term soon. Free catalog. COL GORDON E.
TAYLOR, Box 545, Dapt. 15, Mason City, I 50401, 515423
42

PATENT AND DEVELOP Your Invention Registersd
Patent Agent and Licensed Professional Enginger. Send
for FREE PATENT INFORMATION Every bvesnbor Should
Hawve, Richard L. Miler, 12 Parkgide Drive. Suite M, Dix
Hills. WY 11746 (516} 409-4343

FREE halp for inventors! Mo change Tor protection forms
of consultatbon. Affliated Irvendors Foundation, 2132-M
Bijou. Colorado Springs, CO B0908, or Toll Free 1-800-525
5885,

REGISTERED PATENT ATTORNMEY Washngion, DG
Subawrh. Donald A, Ketiesirings, 414 Hungerford Drive,
Rockville, Maryland 20850

PATENT IT ECONOMICALLY! Free details Licensed
since 1958, Raner Associabes. 2008 Fondulac. Richmond,
WA 2229,

INVENTORS! Can you patent and profit from your idea?
Call or write for your free information package. Ower a
decade of  service AMERICAN  INVENTORS
CORPORATION, 82 Broad Stresl, Dapl PM, Westlield,
Massachuselis 01088, 1-B00-338-5656. In Magsashysatis or
Canada call (413) 588-3753.

INVENTIONS ressarched, developad, marketed Frea in-
formation. Matiohal wertors Condullants, Box 583, East
MNorthport, MY 11731

IDEAS, invantsans, iechnology wanbed! Industry presents-
tion/national esposition. 1-800-288-I0EA. ISC-PM, 203
Liberty, Pittsburgh, PA 15222

MILLIOMAIRE INVENTOR will teach you How bo tuem Your
Idana, inte Maneyl As Sesn On Netional TV, Fres Detalls:
idaas To §%, Dept. 1202, Box 6590, Portland. OR 87228

FREE CATALOGS-FLORIDA, GEORGIA. Homes, Land,
Businesses. Pleasa Specify State & Pratermed.
COUNTRY NETWORK, Boy 358PM, Gamesyilia, MO 65655
4632 (41T) BT9-4632

ARKANSAS-FREE CATALDG. Matural beauty, Low taxas,
The good lite for families and retirement. Frizgerald-Otsan
Realtors, PO, Box 237-P, Booneville, AR T2827. Call tol-ires
{BO0) 4324505 pxt B41P. Minsouri residents phone (BO0)
4324596 axl. B41P.

REPOSSESSED homes from Gov't from $1.00 plus re-
Elim. Matiorwide! Also tax proporties 7164533000,
uf. HEZIS

FORTUMES made in finding and fixing old houses. Free
information. V.E., Bow 43523-X, Cleveland, Ohio 44143,

CALFFORMNIA. Lots. Acreage. $40 Down. $40 Monthly, Box
35201, Los Angetes, SO0G5

GOVERNMENT LAND OPEN TO CLAMM, 20 to 40 acre
pcations svailable for $20 government fae in Alaske, Ario-
na, Arkansas. California, Colorado, Flondp, Idaho, Louigi
ana. Missisippl, Monlans, Mevada Mew Mexico, Oregon,
Utah, Wyoming. For complate instructions, maps, filing
forms and telephone helpling send $20; or for mone imforme-
tion send $3, Public Lands Title, Box 2082-X, Grass Valley,
California SG045

HONG KONG, TAIWAM BARGAMS! Secrsl Conlacts,
write: EGAM, P.0. Box 1811, Eau Claire, W1 S4702-1811

BiG PROFTTS Government will help ReportDirectory 4.
Holtman, Box 81, Northempdon, PA 18067
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BUY IT WHOLESALE

500,000 MOMEYMAKERS Fholographed! Free Catlalogs,
Box 19628-M, San Antonlo, Texes TE2180628

BELTE, Buckies, Koy Tags. Hat Tacs, Jewsiry. More
Complete line tist sellers. Big Profite. Complete dealar set
up Color calalog §1.00 (refundable). Anchor, Box 3955
PMR, North Provudence, Rl 02911

WORLDWIDE BARGAIMNS . . . Impaorts - Dropship - Close-
out « Surplus - Freebies - (Stamped Envelopa). Marnees,
Box 1717PM, Highland, bnd 45322

VACUUM CLEANERS "Discounl Prices” New Ramnbow
$400.05, Mirby, Felter Quesn, Panasonic, Roval, Oreck,
Details: ABC Vacuwm Warehouse, 6720 Burmnel-PM,
Auglin, TH TaT57

CLOSEDUT Jewelty & CraM Suppiss. [Calalog 25¢)
Rowssels, 107-1631 Dow, Arlinglon, MA& 02174-T198

CLOSEQOUTS! Discounts! Below Wholesale! Froebess!
Infermation/stamp: DON, Box 20152%, Feandale, Michigan
48220

400,000 BARGAINS Below Wholesale: Marry Free! Ligui-
dations . .. Chossouts . .. Job Lots . .. Single Samples. Fres
Dedails. Bargainhuniars Opporunities. Box 1408-A, Holland,
Michigan 48422

EARN MONEY seiling Gold and cosiume jewelry, rings,
walches-Buy Dirgcl. 130% Balow Retail Catalog $1.00.
Anici-PM, 90 Gresrwich Awe., Warwick, R 02886

RAY-BAN SUNGLASSES Genwing Ray-Ban Sunglasses,
thee workd's firies? sunglass. by Bausch & Lomb at GUARAN-
TEED WHOLESALE PRICES. Call far free color eatalog or
wilh modal name. nember or descripton. Call Sunglassas
USA at 1-800-LESA-RAYS

CAR STERED'S Equalirers, Ampliliers, Speakers, Wool-
ers, Tweaters. CB Radic, Radar Detectors, Much More,
Catalog §1.00. Soundwaves. RD 10 AL 208, Vincentown, K
08068, (609) 8551950

LATEST IMPORT BUYING DIRECTORIES: Taiwan 511.00,
Philippire $13.00, Hong Kong 511.00. BEVANE, B King
Richard Ci., Baltimore, MO 1237

BAVE 5200.00 a yoar Buying Wholesale. Instructions plus
list of owar 100 wholesale dealers. Send $1.00 RAC
Enterpriges, Box TE1, Florence, OR 97439,

ADVERTISING AGENCIES, ADV. SER.
MANRNG LISTS

NEW ACTIVE NAMES! MIXED STATES! IMMEMATE
SHIPMENT! Adhasiva Labals. HOTLINE Opportunity Seek-
ors 200 10; 500031 5; 1000525, OTHERS! Advon, Drawer B2,
Shedley, 1D B3274. Visa MG AmEx 1-800-982-1868.

MEW MHAMES DAN Y! Firsl arded “TRIPLED FREE! SAME-
DAY SHIPMENT! Adhosive labels. Eager opportunity seek-
ars. 200/%8; 500°514; 1,000%25; 2.000°639; 50007875, 10,000
$139. LIST-MASTERS, Box 750-BR, Waniagh, NY 11783,
VisaMCCOD orders cafl B00-356-664

TYPE lor printing Catalog $1.000eductible 181 order.
Cluakcsr City Type, R0 3, Box 134, Honeybrosok, PA 19344

BARCO Type Founders. Type and Aubber Stamps cata-
iogua. Mail $2.00 refundable on first crder. P.O. Box 1001,
Bansanvile, 50106

YOUR address printed on gumimed and sel-stick iabels.
Sand SASE for circular. Barbara’s Mailbox, Dept. PM, 1200
Fobert Hargeman Ad. #2A8, ‘Wintervilie, GA 30683

MAKE rubber stamps—hig profits Complete supply and
equipment catalog. $1 deductible with order. Star Stamp
Supply, 1720 W Marshlield. Chicago GOEZ2

PRMNTING Presses, new and used supplses. List $1.00
Turnbaugh Printers Supply. Mechanicsburg, Penna. 17055

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
winakly COMMISIIONS showing our axciling |ine of Calendars.
Pene and olbisr populas Advertising Gilts. Prompt, parsonal
serviog From AAA-1 firm. COur BMh i L] nxpﬁflm
necessary. Mo Mwestmend or Collections. Set your own
howrs. Full Time Podential® Write 1o Kevn Peska, NEWTOM
MANUFACTURING COMPANY, Dapl. HPMC2 Mewton, lowa
50208

FREE Sample. Miracie Polishing Clath. Dynamile demon-
strator. 577% profit RAS. Dept PM, 1312 Washinglan, St
Louis, MO E303. (314) 241-8484

MANUFACTURER ol alardable cellukar lelephones [$335)
nspds salesmen. TADL, Box 28307, Kenneth City. Flonda
IT0D.

PRINTING SUPPLIES

SAVE money on last printing! 24 hour shapment! Send for
FREE PRICELIST. Budpet (BBEL 1820 ‘West JeHerson,
Springliedd, IL 62702

PIMS, charms, fe-tacks, hkey-chaing made-lo-order. 3
waeks dolveary by airmail. Dasy-PPM, Box 685, Taseei.
Tamnwan, RO.C

QUICK Copy Prnting. Low Prices. Write: Nationwke, 614
Horth Main, Bisomington. Minols 81701

FREE calalog! Distmctive gifts by mail. Something lor
evaryone. Garry Brown, 3485 Sandin Bd. W, Tne Dalkes,
Cregon 97058

FREE - 45 PG. of BEAUTIFUL GIFTS, for you and your
lamily GUARANTEED, RAR Oibs, 5733L 5. Wolcen,
Chicago, ILL 60636

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Testh, Aings.
Dimmonds, Watches, Silver, Platinum. Mail Arlicles Today.
Frese gift with Information. Chicago Gold & Precious Metals,
10 South Wabash, Dept. 658, Chicago, 60603

CLOCKWORNS, wood clock bianks, rockhownd supplies.
betl buckles, cut stones, ebc. Wholasale catalog 25¢. Eloxde
Corp., 806"z 104h Strest. Wheatland, Wyoming 82201

TAKE MO CHANCES. Doal with cidast, most relinble firm
in old gold business. Established in 1934, We buy Gold
Sdver, Platinum, Diamonds, Highest Cash Freg niorma-
tion: Aose indusiries, 29-A Epst Madison, Chicago B0602

QUARTZ CLOCKWORKS, ACCESSORIES. 52 Catabog.
relundabée First ondar. Instruments Services (PM), 433 South
Aqch, Janesvilie, Wi 53545, [608) T55-0990

TREASURE—Locale guarter mile eway with ulira
sengitive localor—rochure free. Ressarch Products. Box
ZT02T0-AMT, Tampa, Florsda 33688

FIND Osd Cains, Jewelry, Gobd Muggeis. New Palenied
Revolionary Devica. Free Calalog. Gardinar Electronics,
33IW N, A5th Ave., Suite K. Phosnix, AT 85017

PROFITABLE OOCUPATIONS

INCORPORATE without legal foes! Fras bookba fells how,
includas forms. Call Harvard Business Services, now 500-
M5-CORP,

PERSONAL FINANCIAL ANALYSIS: Sond $2.00 for infor-
mation, lormes, and 52 00 credil Reporls include siatisfical
layouts and graphs. Tolal costl $20.00 FINANCIAL EDGE,
173 Route 208, Flandars, New Jersey, 0TE38

BEAUTIFUL EMBOSSED BUSIMESS CARDS 1-Color
18 85 par 1000, 2-Color $24.95 par 1000. Fres Samples, Pre-
Faid Delivery. MARK T WRITE, B35} State Road,
Priladelphia, PA 19138

PRINTING PREISES, RUBBER STAMP
OUTFITS

PLASTERCRAFT .. Profitable Home Bussness 3000
Modds Avpilable. Detadls. Lynnette, 6351C Mantpark,
Mantgr, Ohio 44060

FT. SMITH Auction School, FI. Smith, Ark, 72603
Resident & Home study. Veleran Appnovad

FREE |nformation Starter & Aternador Rabuilding. Box
422, Beymour, TH 37865

FREE Brochures. Repair Air Conditioning. Refrigeration,
Gas Heating. full instructions. Doodco, Inc., 11252
Goodnighl, Dallas, T TE229,

EXTRA MONEY Make money & your spare lime. Repon
shows how you can turn a hobby inte 8 money making
vanture Satsfaction guarantesd or money etunded. Send
£3.00 ho: House of Bargaing, 1558 Rockville Pike, Rockville,
MDD 20852

SPARE TIME INCOME. SELL FAMOUS HANOVER
SHOES, Froe sales kit Mo expisriancs nesded, Mo age limil
Big commissions. Hanower Shoe, Dapt. 4006, Hanower PA
1an

BUSINESS OPPORTUNITIES

IMPORT-Export opportunity, profitable world-wide, mail
prgar business from home, withow capital. We ship plan for
ro risk sxamination. Expenence unnecessary. Free Repon
Mudlinger, Dept. C2704, Woodlend Hilks, California 91367

GOOD money weskly. Processing mail. Oppartunity, Baox
8848 X, Coral Springs, Florida 33075

*JUNKED TIRES™ §1.00 Paund 7 Send gtamg Le Valleys,
Fountmn, FL 32438

$205 DALY “CHAOME PLATING Autn Parts, Molorcy-
chas, inespansive, sasy, (Free) infarmation: Chrome Plating.
Box 2285, Waldord, Maryland 20604 ¢. 1989

51800 FROM 310 WOODH Datails plus sample 35 - Satsfac-
tion Guarsnioed. Alcrafl, Box S840-F2, Alexandria Bay, NY,
13807

CLIP newspaper items—32 - 525 EACHIN FREE Repon!
Clippings’B. Box 6108, Pompana, FL 33063

GET Rich in madorger. |'N show you how step by step. Free
delails. DAB Publications, 14780 Granada 283pm. Apple
Wallgy, MM 55124

“HOW TO BE A NOTARY PUBLIC™! Prestigious, Profi-
abde, §3.00. Amercan MNotary, Box 27252-F. Denwer, CO
BT

WILLIONS Mecd LoansCredil! Cash in with your swn
presigious money consulling business. Mo educational
requirements. Start pan-leme. 10-rear-chd rational fhirm pro-
whles trasning, supporl. Free vakuable reporl PFA, Box 637-
PN, Dana Point, GA 92629, [714) 240-0405 X104-PN

$200 - $500 weikhy—~AT HOME! no gimmicks - Delails
FREE!! Homeworkers-B, Box 638679, Margate, FL 33063

$24,000 IN BACKYARD! Growing new specaalty plants.
Start with $60. Frea mdormation. Growers, Box S85-FM,
Friday Harbor, WA 98250

25,000 LDANS INTEREST FREE!! Secrel Federal law
WIPES OUT DEBTSH Detads FREE! MoneywisaB, Box
BIGETH, Margate, FL 33063

START MONEYMAKING WOODCRAFT BUSINESS mak-
g "Essy - Quick” toys, gits, nowellies. Free details.
Williama, 3600L San Sebastian, Tucson, AZ BST15

YOUR cwn Batingss for 550 Unbmited income. pan’
fulltirms, Mo ProductaQuolasBookksaping, Monthly Check,
‘Wrrle. FA Weama. 308 Frtzgerald Drive, Depl-2 Msddletown,
MY, 1054

OWNI YOUR OWN mailorder business. Froe Details
Covons, Box 1305, Unid 600, Brunswack, Manrs D01 1

START your own profitable bussness s home. FREE
information. LAE Pubdications, Biox 1721, Mineola. Mew York
11501

MAKE RUBBER STAMPS. Highly Profilable Fres Details.
Stampear, P.O. Box 22808(GX), Tampa, FL 33522

TYPE Fonis, Hand Printing Presses, Hot Stampers,
Supplies. 120 Pages. 5200 Deductible Tl order. Acme
Type, 1720 N. Marshiisid, Ghicago, 80622

142  POPULAR MECHANICS

ORMAMENTAL COMCAETE PRODUCTS AND MOLD
MAKING IMSTRUCTIONS - $5.00: MOLDCRAFT, BOX 851,
ALEXAMDER CITY, AL 35010

MAKE MONEY IN SPARE TIME. Earn Cenerous commis-
sioeivs 88 8 subscripiion sales repressniaine Tor leading mag-
azines. For full details and instrctions, send this ad with your
name and address 1o: POPULAR MECHANICSE, Dept. AB-M,
260 W. 55tk Bi., New York, NY 10079

GET RICH! Secrel law smashes debis—brings Cash,
Credit! FREE report!! Wealthiit8, Box 4036, Fompano, FL
AR0E

PROFITABLE Gold Foil Prinar. Personalize business
cards, pencils, malches. Free delals Gold, PO. Boa
MOBG(GECY, Tampa, FL 33623

[Gortinued on next page)




BUSINESS OPPORTUNITIES
{Continued trom praceding page)

VINYL'S whare the maney is! Profedabonally regalr, mdin-
ish, recolor furniture. Quick, sasy Two smali $20 jobs & day
aarm you $1,000 8 month. Homes, cars. offices. restaurants,
unimibed customens. Start aarning atter a few days practice.
Dwtwils froe. VIP, 2007 Monirose, Chicago, BOETE.

SCREEN PRINT T-SHIRTS. inaxpensive kits. Free Detmils.
T-Printer, P.O. Box 23991(GC), Tampa, FL 33633

MAKE HOMEMADE BOOKLETS i've earmed $187.000
with mine. Free miormation. Falcon, P.O. Box 5320,
Sevienille, TH 37864

SST.500 yearty “hidden” in your computer? Yes! (Fros)
report. Simpaon, TT1PM, Battle Ground, ‘Washinglon D8604-
orm

HOME BABY SHOE BROMIING BUSINESS. Polantial
wnlimited. FREE ilustratpd lilsrabure. NBPM, Box 1904,
Sebring, FL 33870

£00 dadly reclaiming “Discarded Car Battenies.” Easy!
(Free] oetaits: Bateryman, 7TIPM, Battle Ground,
Washington SBE04-0TT1

BUMPERSTICKER Printar. Cheap, Simphe, Poriable. Frss
Details. Bumper, POB 22791{GC), Tampa, FL 33622

BUCCESS! Money! Power! You can have it all. Free
literarture. 51. Thomas, 84-P Spring, New Beitain, CT 08051

RECYCLE METALS. MO, NOT BEER CAMNS! Easy 3458
weakly! Frem information. Recycler, Box 1214, Frankdin,
TH ATOEE-1214

HYDRAULIC JACK REPAIR MANUAL, CATALDG §10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20-4157

PIAMO Tuning quickly learnsd with home study counsas.
Dipdoma granted. American Tuning School, 17050 Teller
Dwive, Morgan Hdl, Calil. 25037

5200 daily crafting “'PVC Furnitwne?” True! (Free) detasts.
PVEC, 771PM, Battle Ground, Washinglon BE04-07T1

GET Paid for reading books! Write. Pasa - BVS, 181
Lincoinway, Norh Aurors, IL 50542

BE YOUR OWN BOSS. 107 easy businessas you can star
now. Lithe or no investment. Free delails. Lee-Ann
Emerpriso. Dopt. 289, 3107 Bobolink, Vicioria, Texas 77901

START YOUR OWHN BUSINESS AT HOME. Free informa-
tinn, ABACO, 5030 Margany 201A, Racine, W1 53406

START a SUPER PAOFITABLE BUSINESS from scratch.
Free Subscripfion to Opportunity Magazine tells how. Write
Opporiunity, Depl P88, 6 N. Michigan, Chicago, IL 60602

HUNDREDS weakly nasily, Assemble PROVEN products in
your Spare lime. Mo experience. Free Brochure. Council,
Box 2227, Silverdale. Wa S8383.

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plate
Gilass' Up bo $60,000 yearly! in US.A. or Canada call TOLL
FREE 1-800-321-25587 for valuable FREE report. Glas-Wild
Systems, Box 575500, Bend, DR 97708

$40.000 ON 4 ACRE! New Hydroponics - incxpensivg,
plaasant, prachical’ Free information. Aobin’s. Box 1214,
Frankiin, TH 370851214

LEARM Sewing Machine Repairng. Men, Womon.
Lucrative Profits. Gresshin Comespondence School, Box
5104, Spencer, lowa 51301,

PREPARE Tax Returns. Earn high tees, dignifed work.
Train al horme. Accredited Progrem. National Tax Tradndng
School. Monsay, 2BW. New York 10952

BATHTUB REGLATING, product sales, sarvice and train-
ing. Ca#l Uniguee Coatings Corp. (d04] 5450072,

WRITE YOURSELF WEALTHY! Surprisingly Easy, Guar-
anfond Free Information. Inkslingsr, Bax 386, Capitla,
California 95010

CURBMATE - The Money Maching produces beautidul
continuous concrele tandscape edging. Tum 55000 -
$10,000 sguipment purchass inko $50.000 - §100,000 polen-
tiad annual incoeme. BIN-273-3838.

YOU HAVE THE SKILLS o increase propery values
throwgh homs improwement, Put these skills to work Ror you

. . Build your income, bulld linancial sscurity. Witten by an
imvestor in simple terma. “Beginners Guide To Successiul
Feal Estale Irvesting,” will teach you & sabe way b0 swoceed.
Send $12.85 (book) or $13.85 [cassetia) to: HAMGO, Box
T564F, Grand Fapads. Mich. 48510

GET Paid hor reailing ketiers! $200.00 daily. Write: PAASE -
MW2, 161 Lincolnway, North Aurora, IL 60542

LEARN VCRA Cleaning. Raepair Huga Profils! Secrets
Fervaatod! Ho Experionce Mecessary. Free Details. Viejo
Pyblications, 217 E. BEh 5., Swite 272, Dept. PM, New York,
MY 10026

EXTRA IMCOME. Assamble products al homa, No expari-
ence. Detats. 1-813-545-8421, Ext, 698

LEARN sasy profitable hormebased booklel wiiling-selling
business. August Publications, Box TE2. Nowl, Mich. 48050

LEARM MIRROR RESILVERING Iree inlormation
Sitegreral, Bax 127, Lanadowns, PA 19050

SECRETS of seven best home businesses, Free datails.
Thomsen, 7661 Skyilne. Box TT-A2, The Dalles. OR 97058,

ASSEMBELE PRODUCTS AT HOME, Many opportunities
paying High Weakly Profils pressntly svailable without
invesimani. Wribe: Businesses. 528 Brighton 17th,
Brooklyn, Mew York 11235

MAKE BALLOON AMIBMALS, $400 Weakends! FREE Sl
PLESWNSTRUCTIONS: Funnyman's-FMB2, Box 250,
Alguandria Bay, New York 13607

§10,000 MONTHLY Taking Pholagraphs &t Home! Call
récorded magsags- (303) GT4-8155

MAKE YOUR DREAM COME TRUE. EARN $60.000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-200-E28-8521 OR
WRITE: THE GLASS MECHAMNIX INC., 10170 NW 4Tth ST.,
SUNRISE, FL 33351

14,547 HONG KOMG-TAIWAM Products Cheap. Small
lots. Some samples frea. Harbor, Box 1719PM2, Yuba
City, CA B5092

RECOMDITION BATTERIES! Easily Eam  Hundrods
Weskly. Uniold Secrets. Free information, Baltery Culle,
Box 330084, Hickory, N.C. 28603

CONCRETE Block Machimes: Catalog §1.00. Roule One,
Box 3740, Rapid City, South Dakota STT02-3740

$1,000 WEEKLY AIR TOOL REPAIRING, Instructions
Parts and Tools Whobesale. Fres Details. Box 534, Wichila
Falls, TX TE304

GET into the most unigue printing busingss in the warld,
Start from yows hoime on a full or par time basis. Print in full
color on pager, tabdecs, matals, acrylics, mylars, eto. Call toll
frea: 1-800-223-1596. Case Equipment Ing, R1 4, Turner
Plaza, Maine (4082 Ask John Sulivan about our ires Maine
Trip.

$1,000°8 WEEMLYIl MAILING FROM HOME! immadiste
oppaniunity! Mo Obligation! MLC. Box J559PM, Danbury, CT
6313

MAKE $750 next weekond. Free inlormation - sand lang
SASE. HAJ, 3858 5 Galapage, Englewood. CO B010.

B0 BUCKS IN TEDDY BEARS! Manufaciurer Seeks
CHaribauters Who Wish to Earn $1,000,000 Per Yoar! Toll Fron
1-800-425-0188. Kidoo Producls, 223 Horsablock Rd,
Farmingille, NY 11738

“4150,000 MY FIRST YEAR." Home Repair Bussness
Wihout Tools. Spare-Tema. Contractor Shows How, Froe
Information. MasterCraft, Dept. 3028, Box 20183, Savannah,
Gesoingia 31410

MAKE High Profit. Hot Salling Licenss Plates. Signs
Vacumagic, P.O. Box 24386(GC), Tampa, FL 3623

MIGH Profits T-Shirts, Caps inexpensive transter ma-
chinas, supplies. Pross, Box 22808{GC). Tampa, FL 33623

MAKE RUBBER Stampa. Highly Profitable. Free Details.
Starmper, P.O. Box Z2808 (GC), Tampa, FL 33822

MAILORDER OPPORTUMITY: Start profitable home bus-
neds withoul experence or capial. IMormation free. Mall
Ordar Associabes, nc., Depl. T15, Montvale, MNJ 07645

RICHES IN THE 1900'5. . the easy way. FREE details.
McCarthy Industries, Dept. PM, 4207 Labyrinth, Baitimore,
MO 1215

ASEEMBLE Craft, Movalties, We Pay $256 .00 Wasakly. No
Expariance. SASE. Crafts, Box B60-M, Pinellas Park, FL
e84

FREE DETAILS MAKE MOMEY WITH NEW BOOK: “How
to Creale, Markel. Operate Your Mini Siorage Complex”
D4e's Mini Shorage. Box 21-PM, Sturgeon Bay, Wi 54235

“HOW TO START And Oparate Your Own Home Appsi-
ance Repair Business " Amazingly Easy plan Mow revealsd
Cash Never Siops! Frea Prool. Longhurst-PMIC, 1322 West
7125 South, Wast Jordan, UT 84084

$1,000°S POSSIBLE. FREE. Stamped snvelope: Progross,
Box 93248, Los Angeles, CA 90043

RICHES! Succeas, Proven method. Fres information. 2307
Berrics, Laredo, Texas TH043

202.00 From Square Foot Plywood. (Huge Demand)
$1.00.  (Relundablal. ‘Woodwin,
Bridgewater, Mass, DE324-2299

ASSEMBLE Electronic parts. We supply components and
Imstructions. Mo exparience. Write: Southtech Electronics,
Box 2821 7-P, Kennath City, FL 33709,

5300 PER DAY. Breakthrowgh process Rastores Burned
and Damaged Countertops WITHOUT REPLACEMENT. bil-
liong of aparirnents and homes pay profits imemediately!
RENEW-2, Box 9800-PC, Vancouver, WA S8668

MELLIOMAIRE Secrats 1o Financial independance’ 3500
Coltins, A1, 2 Box B84, Campbell, MO 83833

LEARN Giold, Sibver, Platimem Scrap Recycling Business.
Frae information: Aecycling, Box 11216F, Rena, NY BB510-
1216

ALUMIMUN SCRAP - Rocycla Yoursat- MAKE P 525,000
POUND!I FREE Information: indusiriah-PMEZ, Box 127,
Alazandria Bay, New York 13807

T-SHIAT PRINTING MACHINES, We sall professional gin-
gha mnd milthi-codor sonean printing squipment. inegponsive.
Free brochures. Calco Supply, 12086-PM NW 25 51, Coral
Springs, FL 33065

$400 daily recyciing “Free Thres ¥ Yas! (Frie) informaticn:
Winans, 7T1PM, Battle Ground. Washington 58604-0771

MAKE 57,000 Monthly as Loan Broker, Mo Investment.
Froe Detadls: Financial, Box 3578-A, Araheim, CA 52803,

ULTIMATE HOME OFPORTUMNITY! Practical. plessant.
rawarding. Details, Thomas, Box 2508-P, Prince George,
B.C. V2N 288 Canada

MAKE 5300 WEEKLY SPARETIME repalring winylvelour, {
die Easily. Free reporl. Ban, Box 1763, Owosso, MI 48867

MAKE $15000 MONTHLY! Easy! Mo Invesiment.
MeDowsll, Box 5528-A, Diamond Bar, CA 81765,

$300 A DAY Taking Phrona Orders. Paople Cail You. 304-
7765671 Ext, L5SD

RAISE Earihwoems For Profil, WE BUY, Complete Starter
Kit Guaranteed, 520. Best Worms, Box B58, Enterprise,
Alabarna IEI30.

BURGLAR ALARMSE. Easy nstall Hupe prolit. FREE
detaits, source lor 1000's wholesale products. C.OUY., Dept-
M2, POB 2617, Stuart, FL 34895

GREAT opportunity! Stan your own importespon busi-
ness with no experience. Our booldet how, Ondy §3.50. J.C.
Manley Company, Dept. EM, 25 Peachfeld Lane
Willingboro, K 08048,

ENJOY LOSING MONEY] Never Revealed! Delailed, infos-
malesa Facts On Decait Involving Finencial Investments:
Brokars, Mewsiotters. Systermns, Economists. LSASE:
Johrson, 1383 E., 125, Cleveland, Ohio 44112

§1000.00 DAY MOONLIGHTING with 5500 TOOL from any
hardware. FREE REPORT. PCE Systerm, P-Box T387,
Columbla, MO 65205

EARM Cuick Cash! Buy sell Government seired Cars,
housea compulers, Ewalry. Seizures, Box 4309-A0, Weast
Covina, CA 19781,

MILLIGHS] My reparta heve earned bterally millions of
dollars for companies and indndiduals nationwide, Can help
you raach wealth 100, Free Prool: Targe! Achieverment, Bon
1784 [PMZ], Statesville, NC 28677

TAL. intormation free. Byers Quilet. Dept. 10, 24076 Tidal
Way Drive, Tega Cay, 5.C. 3715

BiG MOMEY repairing auio windshieids. Supplies, free
idormation. Grubbs Glass Pafch, P.O. 243, 451 5. Pire,
Monticalio, AR T1855

UNIGUE PROFITABLE MULT! LEVEL MALGRDER Op-
partunity. FREE Information: HiL 1320 York Carbeton, Mi
48117

MAKE 2 1o 3 times your cost on hundreds of products.
Free information. Movelty & Gift Center, 54-358 legona P,
Waipahu, Hawali BETST

PROVEM Moneyrmakkng Business Opporuniies Calatog
$1.00. Dwersified, POB 6. Paragon, iN 46166

TRAVEL EXPERT REVEALS: How to make a Fariure and
Trawel Free! Neumark, Box 117648, Twain Harte, CA 85383

[Continued on naxt page)
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BUSINESS OPPORTUNITIES

M

EARMNINGS Uniimited! Mail our burglar alarm sdvartise-
manta from homal REBM Marchandising, Box 58314,
Chicago, llinois GE55

ADVANCED PAYMENTS mailing ads. Learn how. $3.00.
Dirsct bail Systems, Box 13395 Research Triangle Park, NC
ELE]

$5 RADON 55
START Your Own Aadon Measurement & Raduction
Sarvices Firm. Microirends, Box 56, Depl. 128, Caldwall. K
OT00E.

$1,000,000,000's SIT UNCLAIMED! Some Could Be Yours!
Call Recorded Messape (8176451778

$92.000 First Year! Lifthe known business. Easy Work!
Frisa, O.F.C.. 1208 Lancaster Ave. Syracuse, Now York 13210

AMATING Hew Discovery $75.00 Hour, $100's Weekends.
Money Never Stops. Making Beautiiul Keepsakes At Home.
Mo Expanence. Delmils. Mew Adventuwres, 102-0 Denl,
Baytown, TX 77521

$400.00 FROM OME SACK CEMENT! Huge damand. Big
Picture Proof §1.00 {Retundable). Brinco, Box 1082-
M. Hesparia, CA 82345

TAKE PACTURES for profit Camern Veniures, Bax 771,
Lamar, CO B1052

SELL TAPES BY MAIL! Amazing Recorded Message
Fevanis Details. (8178451777,

"HEW, HIGH-PROFIT BACKYARD BUSIMESS!™ Inaxpen-
sive, Pisagant, Practical! Free Information: Swilt, Box 774,

Canby, Oregon 97013

GET Paid by Collection Agency. ExXplrience wnnecnssary.
Wiribe: NCC, TB1 W, Oakland Park Blvd, 123P, F1. Layderdals,
FL 33N

PROJECTION TV ... Make $55's assembling Projectors
Easy! ... Results comparable to 52500 projectors ...
PLANS, 8 LENS & Dealers information $22.50 . ., Probes-
sional Systems avallable ... Nlustrated catdlog Free ...
MACROCOMA, 158F% Main Streat, Washington Croasing,
Pennayhmnia 18577 . _ . Crediicard Orders 24HAS. (215) 736-
880,

$255.00 WEEKLY! HOME ASSEMBLY WORK! WRITE:
JOBS-B, BOX 70, EARLTON, NY 12068

TEST-GAMES, Excellent incoms! Free Sampée. $1.00
shipping. Resaarch, Box 1243, Grashem, OR 97000

MAKE MILLIONS MANUFACTURING BATTERIES!H! Fraa
Diotails. Everlast, Box 365, Bogota, M) 07803,

VENDIMG MACHINES, Mo selfing. Routes eam amazing
profits. “Big Catalogue FREE ~ Parkway Corporation, 1930
PME Greanspring Dirve, Timonum, Mandand 21060

FREE DEA| FREHIP-SELL MAILING LISTS! Complita pro-
gram freal PCW, Box 1302-PM2. Valley Stream, NY 11582

LEARMN How to Restore Furniture Easily at Homa Earn
§15.00 - §55.00 Par hr. Frew info, Fabian School of Fine
‘Woodworking, Box 585, Ketlla Falls, Wash 99141

PROFITABLE axciting fasheon busaress | ming wilhout
borrowing, Details $0.98. Kerr, P.O. Box 9534, Fort Warth,
Temas 7E147

TOP SEVEN MOST PROFITABLE HOME BUSINESSES.
DETAILS FREE. Henneth Smith Pubdications. 1731 W 53rd
St., inEanagpois, IN 45208

101 ENORMOUSLY PROFITABLE BUSINESSES anyona
can slart. Free detaliis, write: Businesses, Box 1365, Dnnl 2,
Bryn Mawr, P4 15010

E I act MOMEY You'll evar make Proven Home Business.
Sand §2.00 forinfo. Innovative Concepts, Box 344, Altamont,
MY, 12008

YENDING RouteaLocal for sale cheap. Possible gross
each maching $500-5800 weekly. Call Joe 1-800-346-0645.

S1800,00/wnok doing what you enjoy. There is a way! Find
i. | did! Free information Dynamics, 2020 Pennsylvania
Avenue, NW, Suite 268, Washington, D.C. 20006

EARN 1.000's-n0 mwesiment-Step by siep instructions
£5.00. Williams, Box 1391, Lutz, FL 23840

FREE Business Opporunity! You Pay Mothing! Rush
Lerge SASE. Monarty-PM, Box 175, Darville, NH (3818

FREE REVOLUTIONARY CONCEPT! Becoma a Morigage
Reduction Consultant! Biwepkly-2, Box 810, El Donado, CA
B56Z3

CASH From The Vides Boom! instan Profite, Mo Experl-
ance Asquined, Every VCR Cwoér Neads If Freo Details,
502 Box 320-P, Pickerington, Ohio 43147

144 POPULAR MECHANICS

START your own entertainment agency. Huge profits.
Ingide information. $3.00. BhowBir, Bon 276222, San
Armtonio, Texes TBZIT

$100,00 DAILY! Compilete plan gats you staried Immeds
ataly| Free Bonus! Rush 52.00 to; Skyrocket-PM, Box 975,
Suthaeriin, OR 5747

OUT OF WORKT NEED MONEYT $1.00 booklet shows
o how fo start your own business through classified adver-
fising. Popular Mechanscs Classified, Dept. 546, 250 W. 56th
Sireed, Mow York, NY 10018,

MAKE RUBBER Stampe. Highly Profilable. Free Cetails.
Stamper, P.0. Box 22808 (G4G), Tampa, FL 33622

GET RICHI Secret law smashes cebis—Drings Cash,
Cradit! FREE repont!! WealthKiVB, Box 4006, Pompano, FL
33063

5500 Woekly Home-Mailing Program| Guarantoed Earm-
ings. Slant Immediately, For Datails B Application Wres: JC
Marksting, Suite X300E. 2170 Broadwsy, Mew Yaork, NY
0024

PROFESSIONAL Horse Batting Plan. Proven consistent
mathod. Exceilent profits. Free details: HPC, Box 2242
Bothalt, Wi 36041

BUMPERSTICKER Frinter. Cheap, Gimpie, Portabile. Free
Detalls. Bumpar, POB 2279066, Tampa, FL 33622

HIGH Profits T-Shirts, Caps. Inexpensive [ransies ma-
chines, supplse. Preas, Box Z2E0B{(GG), Tampa, FL 33623

MAKE 8§ FIGURE $'s ANNUALLY Cuaranbesd Satisfec-
tion1l§7. to: Action Marketing, BG2, Box 4T2563, Gariand, Tx
TEO4T

FLEA-MARKETIMG can bring you $800:3 1600 weekly par
time. Copy my methods and prospar with sny product or
service. Gash never stops. Age, aeducation, credit, unimpor-
tant. Write: Goodide, Box 628, Geneva, FL 32702

EAAN $10.00 WORD AS WRITER “Books,” $15.00, Visa,
M.C., Brochura. Bax 3002, SSvardals, WA SB35

MILLIOMAIRE Mailorser Expart Fevaals Morey-hMaking
Becrats. Fres, Exciting, Hour Cassatte: Mal Powers, Mo
Holbywood, Califernia §1606

HAVE you & greal idea, a lantasiic plan or avery interasting
7 Wiy not put them o work for youl Classifiad Adver-
tisang can ba of tremendous valua i prowmoting afl thesa things
and mors. Lagm HOW TO MAKE MOMEY THROUGH CLAS-
SIFIED ADVERTISING by sending away for POPULAR
MECHANICS PROFIT BOOK. Price $1.00. 3end 10: Popular
Mechanics Classified. Dapt S0, 250W. 55th Streel, Mew York,
WY 10016,

GUARANTEED INCOME. Raise Chinchillas. Sand $10.00
{refundabée) to: Chinchilias, Dept. B, Rie. 7, Box B4Z,
Wilicox, AZ 85543

AMMALS, BRDS

WILD ANIMAL FISH, BIRDS on sweats and t-shirts. Free
Catalog. WGA, 1808 Chapel Road, Scotch Plaing, M.J. 07078

PETS get any kind. Catalog $2 Send self address enve-
lope to: POB B52, Reseda, Cal, 91335

MAKE 5500 A DAY EVERYDAY! Join The Ower 1000
Pacple Who Are Now Millionaires From Using This Method!
Froe Details; $500 A Day. Dept. 1202, Box 6530, Portland, OR
arzm

SAVE MONEY! §1.00 sends your name 1o evary free
oppartunity in this isaue - Sharan, Box 1061, New York, NY
10026

STARTING YOUR OWN BUSINESS. FREE Subscriptson to
Opportunity Magarine tells how. Write Opporiunity, Dept
P&, & M. Michigan, Chicago, L G0602

WHY ARE YOU STRUGGLINGT Extenaive government
resmprch reveals legal loopholes that will change YOUR
embarrassing income. Live in lueurious home, deive 8 new
car - absolutely free and much maore, No strings attached,
Complete Mongy Back Guaranies. Send §29.98. CA resi-
danis add 0% sales tax Capilol Marketing, Box 661015,
Sacramenio, CA. 95886, Hurry, 1irsl 50 recene Moneymaking
Basanass. Manual.

UNTAPPED WEALTH- Stari water filtration gistributor-
ahip. Product sslls itsell. Retire rich! Details free. JO, Box
315, Wellaboro Falis, NH 03828

WHOLESALE Distributons Wanted. Send For Free Infor-
mation-Tom's Gifte, Dapt 1, Pobecas), N.C. 27857

HOW TO START A PROFITABLE BUSINESS - Frea De-
tails. Willlam Renfro Marketing, 324 Camilta C1. &7, Dept. #1,
Mountain View, Ca 54040,

PROFITABLE HOME- BASED BUSINESS requiring no
phong, squipment, siperisnce, invenory or major inest-
mand. Full or spare tima. Frea, information. . McoGonigal,
P.O. Box 714, Tabevast, FL 34370

FMALLY! Frusirated monery seekers have the answars!
Find the DMLY way io riches Zero Bond, Box 3008,
Arington, YA 22303

LOTTO BREAKTHROUGH finds best numbars, guaran-
teod. Free inforrmation. Perrine, Box 1721, Auburn, WY,
13021

QAMBLING System. Salafaclion of money back. $3.00
jplus SASE 1o: Compo Arts, Box 305-PG, Greens Farms, CT
0642,

ADYERTISE Free in 507 Magazines. $5.95. Diraciory, Box
11N, Atlants, Georgin 30801

$50,000 from a hobbia? Learn how! $100. J. M, Parsons,
23842 Lagarto, Mession Viejs, CA 52681

STUFF your pockets with lost valuabhes! insiders ireasiure
finding secrgts. Free information. Racoveries. Box 946,
Frwiiald, MJ 083440048

MEROXIDIL. Grows Hair 4 Monihs, Box 121345, Makaki
1296, Philippines.

WORLD'S BEST SEND FOR BOB ELLIS, 280
DRIGGS AVENUE, BRODKLYN, N.Y. 11222 (T18) 3833779

OF INTEREST TO ALL

PRESERVE Newspapar clippings. Eagy mathod, Lasts 100
yoars. Instructions $2.00 Preserve, Box B32F, Bonham,
Texas TE418

PROTECT YOUR LOVED ONES. New alarm Hght. Com-
pact, I X 4", Fits in pocke! or purse. Push switch forward for
hardy Rashlight. Push it backwards for loud aiarm. Pulled
carrying sirap also sciivales alarm. $7 .55 + §2 .40 Shipping.
Money back . MENL residents add 6%. Ovder today?
Jarry & Kaye Garlson's Varlety Ghoppe, 1690 Canyon Lana
Dept ¥2, Now Brighton, MM 55112

FREE Promatianal Albums, Concert Tickets, Sterecs, elc.
Intormation: Barry Publications, 477 B2nd Streel, Brookiyn,
WY 11209

FREE PRIWVACY CATALOG. Cash income opponunities.
Hiding sssets. Secret koans. New (dentity. Eden, Box B410-
PC, Fowntain Valiey, CA 82728,

FOLDING BOOKHOLDER that makes reading easiar §4.95
Visa, Mastor. [303) 2334544 Enterprises, Box 38571,
D, Co. BO2308

HOW o 'Win Contestl Siep-by-Step instructons. “inside™
information, Send §2.00. RC Enterprises, Box T81, Florence,
OR 97438,

GREAT discounts, 1errific earnings potential, write: Evin-
e, T16 W 1510, Houston, Texas 77008

SUBLIMIMAL MIND CONTROL? Proven Facts. LS. Gowvt
Knows But Won't Tall. No Hoax, C.LA, Uses It Learn New
Techniqus In An Hour. Guaranbeed Rosults. Lised n Busi-
s Or Love. $5.00 To: Secrats, P.O. Box BE1349, Plano, T
TH08E-1340.

GOT A MAIL ORDER RELATED COMPLAINT? WE LIS-
TEN! KOMON PUBLISHING, 7 HAMILTON, BERSENVILLE,
ILL. 60105

FREE Mwrchandise! How 1o Obtain] $3.00 SASE
LEOHARD, Depl A-2, Box 1020, Bronx, NY 10450

UFO Photo and Govesnmant Documenied Proot $2.00.
UFQ, Box K, Boulder, SO B0306

(Continsed on next pags)




OF INTEREST TD ALL

w

POPULAR MECHANICS FILE BOXES — Thess red-ac-
guered organizens keep magadings + bookshelves orderty,
Holds & ysar's magazines. FREE sefl-achesivn labels [yrs.:
1975 - 1950 PC-1744) with every ofder. 1 box $2.95 — 3 or
mons §2.50 ea. Popular Mechanics, (PC-1744) Box 9014,
Radio City 5ta., New York, NY 10101

FREE Remaiars List. Agents Needed. PS, Bax 26656, San
Antonlo, Texas TE229

SPECLAL SERVICES

INFORMATION COn  snything. Ferguson Research
Specialists, 60-15 Woodside, Woodsida, New York 11377

BLANK PHOTO ID CARDS Nlarminated), 5 bor §10.00. 5 tres

Birlh Carticabes. Make on any typawriter-avenything fur-
nished. Good

Rusah 'E'I:IEI {Cal HHI‘IHM”-H.

HERES - Yohimbine, Pau D'Areo, and Others. Catalog
$1.00 (refundable). Jude Herbs, Box S83PM, Hunlingion
Sitation, Mew Yorik 11748

... Alrplanes . .. Milligns Surplus Bargaing . . . many 1%
original cosil “Matiorwide Directory”—§1L00. Disposal, Box
18107-AN, Washingion, DT 20038,

DRILG RAD SEITURES! Aulns, houbes, boals, computers,
turnitume, Everything Dirt Cheap. Write: Saizures, Box 4305
A, Wesl Covina, CA 31791,

RFW - Dad. would like 1o hear from you. Plasss wrile
Thomas FW., P.O. Box 1075, Tallzhasses, Florida 32302,

GOLD, Siker, Platinum, Mercury, Tantalum, Samples
Evaluaied Free. Ove Assaying Service. GCall Wholesale
Terminal Todl Free: 1-800-832-1000.

PSORIASIS Sutlererns Discoursged ? Write bor Free impar-
tand information that is halping thousands. Piacol, P.O. Box
116TET-F34, Carroliton, TX 75011

NOW YOU CAM RELIEVE PAIN INSTANTLY! Aa Seen On
Hatignal Tv. Safe, Medically Proven Methods sliminate
Aches & Pains . . . Without Mediation. Gal Tha Prool Frea:
Hoarthiznes, Dopt. 1202, Bow 8580, Portland. OR 97228

Gl SURPLUS 55 page cataloguss $3.00. M
Navy. 50P Broad Streel, Ped Bank, NJ 07701

b Aty

GOLD, silver, Torklift conacts, sibeer sodder. gold filled,
rolled gold plale, godd and slher coing. FLL. Pefiners, 652
Myrila 5L, Ehzabath, N 07202, 201-353-5040.

$5.000 Cradit! Mo Inwastigation! Mot formation. Actual
Cornclit] {813) 791-8550,

EASY Monsy, Loans, Oranis, Credid Cards, Govarnmant
Money. 1-800-626-8002. Calilornia 1-805-564-4180.

NEED MOMEY? When Banks stop. We slart no credit
chack, collateral or nesded, For Application
wirita: BOCT, 1107 Crawford Road, Statesvilie, N.C. 28677

BORROW ANY AMOUNT! Gai VisaMasterCard! Instant
reply. Sunriss, Box 42X, Bethpage, NY 11714-0042 | [516)
45-1649.

$500-575,000 LOAMS AVAILABLE! Any Purpose. Mo Col-
lateral. Froe Application: MJP ndustry, Box 531, Bronx, NY
104610831

FREE MOWEY! $300,000.000 Greawsy. Grants Mever
Repay. Details $1.00. {Refundable). Jakla, Box 3066-PM28,
Seminole, Florida 34642

BORAOW $500 - $100,000 96% eligitée. Free application
Global, 2441 Hordshire Ad, Gresnsboro, NC 27406

DEAL MRECTLY: Quick Signature Loans! Any Amount'
Raason. Amencan Finanos, Box 35T26-FM, Richmond, VA
23235,

BORROW 550,000 “owvernsghl.” Any purpose. Kesp indefi-
nitily| Free Repar! Succsss, Box 19739-AN, Indisnapolis, IN
46218,

CASH GRANTS AVALABLE from nonprafit toundations!

Hever Repay! 340 sources’application snsinuctone—5$3.00.
Fundssarch, Box 19107-AN, Washingion, DC 20036,

MIOMEY Avallsble Frea Detsdls SCOC, Box TE32M, San
Joss, GA 95150, (408) 258-1735

BORROW 5500 - 540,000 on Signature! 57 Eligiblal
Ary Purpose’ Frea Application: United, Box TE2TM, Long
Basch, CA 90807

VESA| MASTERCARD! Regardiess of Credil Experisnce!
“Majarity Approved” Apply Toll-Fres, 24 Hours: 1-800-BRA-
8851, Extansion 18.

BUYING Tungsen Carbide, Precious Metals B00-321-8814
Ohia 218-531-8333 Collect.

SMOKE LESS! The medical sarclip KAl TAK helps! Com-
bénes enormous magnelic power with ear-actpumnciue.
[Descoverad by a German healer. $19.95. Satisfaction guaran-
iepd! Bobsin, Dept. PMZ. 7085 HoSywood Biv. #7089,
Hollywood, CA 0028

ALL PFURPOSE WONDER eleven tools in one, army shyle
knite. ideal for outdoomman, handyman homeowner. Satis-
fmction Guarsntesd 51355 5&8H Included. Universal
Enberprises, P.0. Boo 528, E. Bosion, MA 02128

WORK CLOTHES SAVE 8% Shins, Panls. Coveralls. Froe
Folder, Write: Gales, 4004 East 71st Stresl Dept. PM-2.
Cleveland, O £4105

RECPES, CODKING, ETC.

SMOKED SALMON RECIPE 53.00. Joe Star, Box 1916
PM, Qak Harbor, WA BEITT.

ETERMAL'S Original Measures contain Total Knowledge.
Enhance Einsteinic dimansions. Gather unlimitad, recycled.
FREE enargy from CREATOR'S Time Bank for home.
factory, pleasure. Eliminates deadly sxperimental research,
pollution, friction, Taxes! Parmanoni power plarits have NO
mowing parts! Transporiation VEHIGLES use Monadic Graw-
ity. 1000 yoar bullt-in durability, Small, crash-prood, family-
moded, Mini-5tar Limited To undeciover water within bufier
zore. Maximum speed 50,000 MPH. Aslegates death-
dealing wheels To Stone Age. SURVIVE due Seal Six and
ENJOY Tha riches of Haaven on Timae Siation Earth! No mail
Tea! lor gualifications in parson. ATA Base, 15600 North
Taxas, Wesiaco, Tanas.

DEBTS? BiLLST BAD CREDITT No problam! We'll heip
morw. Applicalians accapbad bo $50,000. Mad & loan oompaty.
Frisy applicabion call (205} 975-1400 or write: TCAC, dapt
FM, 400 Century Park South #117, Birmingham, Alabama
5T

SELLIMNG YOUR HOMET Make the maost profit from pous
Investmant. Complete Guide 35 posipald. Associaies
Sharing Knowledgs, 536 Gregory Avenue. Bridgewaier,
N Jarsey DASOT

FABULOUS German Pecipes. only 33.00. Hummed, Box
185, Lachina, Quebac, HES 445

CREATE UNIMIUE CAKES. Booklel talls how. 52.00. Karan
Beekn, 211-A Irving Rd.. Eugene, OR 97404, Satisiaction
Guaranised.

PIE Recipes Aplenty $5.50. Chris Willness, Box 8, Site 11,
RR#2. Wintertwm, Albaria TOE ZN0 Canada

ITALMMN gourmet dinner recips, $4.98 SASE Sweven
Hook, 1475 Polic Street Suite 19, San Francisco, CA 84109

GRANDMOTHER'S Treaauwre Box. Aecpa of the month
Raw Apple Bread $2.00. Mieboar Enterprises, P.O. Box
BON7E, Lansing, M 48508-0176

SALAD DRESSING MAR-TCOD-NEE macse with Gin. Sensa-
tional figr all salads, Recipe only 52 00. Dorval Co., P.O. Box
G168, Lake Worth, FL 33487

SPCE up Lent! Authentic Cajun sealood recwpes, 52.00
SASE. Perrons, Bow 230, Eunica, LA 70535

MOUTHWATERING piea, cookies, $3. Edward Brown, Box
21028, Long Baach, GA 90801

COUNTRY CODKIN' recipes §4 50, Mama's Cupboard, P
Box 4244, Henryetta, OF 74437

UNSECURED Personal Loans Up 850,000 Business Loans
Up $100,000,000. [301) 368-8278

LOAMNS for small bussnesses! Call Federal Loan Informa-
tion 1-800-366-6639 for details!

HEED EXTRA CASHT WE'LL CASH YOUR POST-DATED
CHECK UNTIL YOUR REXT PAYDAY. 1-B00-445-0880.

BORROW 550,000 "Cwvernight * Any Purpose! Keap indefi-
nitely! Free detpils! Writs: Martin, Box 1593 - M. Saty
Harbor, FL 34835

NEED A CAR AND CREDIT TOO. Mo Credt Check, Biad
Credit Mo Probiem. Delsits Send 33.00. Aulo Consultants,
Box 40688, Cincinnali, OH 45240

BORAOW $500-540,0001 “Cvemight,” On Signalure. Keap
indadinitety! Action, Box 5468-A, Diemond Bar, CA 91765

MONEY Problems? Free Book describes Loana. Cash,
Governmenl Grants, oiher benelits, available to indviduals
Write: Associabtes, Box 98-A0, Brookiyn, Mew York 11235

HEWSLETTER, |derature, attorneys indo. $2.00. Man's
Rights Associabon, Roule 6, Fores! Leke. MK 55025

SECURITY, Confidentially. Detasts:  Consumer
‘Warshowse, 6333 Pacific #508, Siockion, GA 35207

CONFIDENTIAL Mail RecaivingForwarding. Mad Drop,
Ben 608038, Oriando, FL 32860

FREE HEARING AID CATALOG- Save 'z by mail Wit
“Moneylavers” . 3530PM-2 Langdon, Sepubveda. Califormia
91343,

CANT FIND YOUR FAVORITE tobacco or cigar? Royal
Cigar Company has it] Wa ship worldwide 1-800-288-7832

“ENPERIMENTERS" LABORATORY CHEMICALS -

GLASSWARE, Cawlogue §$150 Esablished 1853
HAGENOW  LABORATORIES, 1302  Washington,
MANITOWOC, WISCONSIN 54220

CHILI Recipe, quick, aasy. $3.00. SASE. Box 3819, 3an
Dimnag, CA 81773

DUTCH MEAT LOAF, SASE 5200 BEA. 1116 Camalot,
Portage. ind <8368

WINEMAKING, BEERMAKING. ETC.

FREE CATALOG Winemaking, Baosrmaking supplies.
Cantinenial, Box 1227TA2, Daytona Beach, Flarda 32015,

BEERMAKERS OMLY! FREE CatslopMewsletter.
Williamn's, Box 2195-M9, San Leandro, CA §4577

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES. BEMPLEN, BOX 114T6R,
MINMEAPOLES, MINNESOTA 55411

BEER, WAME make your own. Free caladog, quality sup-
plins, axcellent fast sarice. Besr & Wina Hobby, P.O. Box
N4P, Waketiekd, MA DIBSD

WINEMAKERS - BEERMAKERS - Freo lllusiraied Catalog
- Pt Bervice - Lange Seipction - VissMastercand - (A18) 254.
0242 - Kraws, Box T850-L. independenca, Missoun B4053,

FAEE BEERMAKING BOOK - Catalog. Fines! Equipment,
Ingredignts, Fasl Service! 9198284277, 5P, Box TB4-P,
Chaped Hll, NC 27514

WINEBEER MAKING CatalogBA) Enterprises,
South 19¢h, Springlieid, Ninots 62703

1045

FOX SCEENTIFIC Reagent Chamicals, Glasyware. 4571 5.
Wesitmoredand, Dablas, Texss 75237

REMAILING Sarvice Frea Details. E.P.D., 16 Dmgon Ave.,
Trenton, M., 08610

CLOSEOUT Complets Catalog $1.00. Laboratory Sales,
Box 161-A, Brighion, Mass 02135

FREE cataiogingwslotier beer and winamaking supplies.
Dueslions? BOM-BS-WINE. Fun Fesrmantations, Ing., &40 E.
Katella, Orange, CA 32667,

FEBRUARY 1989 145



COMING NEXT MONTH

Flagshl Aircraft Do The Twist

Boeing's new ?4? 400 is our largest, Nine cordless drills go bit-to-bit
most powerful, longest-range aircraft. in a battle of battery power, convenience
The heavyweight champ lifts 1 million pounds. features and sheer torque.

Horsepower Heaven Package Deal

Hot '89'/> models sizzle off our pages with We check out six fully loaded family

Nissan’'s near-300-hp 300ZX, a supercharged boat/motor/trailer packages for |
VW and a 4-wheel-drive Porsche 911, the best dollar value. |
Just The Fax, Ma'am 4-Wheeler Spectacular
Don’t wait. Fax now. Here's the complete Our sport/utility special gives you

rundown on the new lower-price a buyer’s guide, 8-way shootout and the
machines with advanced features. world’s fastest 4-wheeler—a Lamborghini.

FOPULAR MECHANICS (1555 (MU0 i publisked manthly by The Hewrst Corporstion, 23 West §7th Btreet, New Yrk, NY 100015, 17 2A. Bubseription praoes: D nied Slstes and posssbins,

BLL T fowr orwe yeanr; KX for twn vears. Canidn sl oll obher coantres, shil §165 00 G snch vonr, Seond-chiss mrt \anI Wi '!|1rh_ N Y arel acklitional nitfioe. Authormed seoons) rruling

- privileges by Cirads Post, Windssor, Ont taered s ol -matter w0l Uhe Prst Ofice ai Mi'umlj1 i, J umae 0, 10, © 1R by The Hewrst Corporatem. All ighle reservel. Primtasd m
sA X ASTER: Fleass merdd addrms changes o Prpular Mechanss, P.0. Ba 10064, Des Mosnes, 1A GRS,
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I LIKE
ASURETHING.
THATSWHY ~. |

-.

IRLWUAYSGO °
WITH AC-DELID.” Y

"ChUEl“-. VEUQE.‘T l?j-:_1 <

When you think of how much maney you laid out
tor your car, why try to save o few bucks on
bargain basement parts?

Bovy, | sure wouldn't. That's why for all the years |'ve
been working under the hood |'ve always gane with
AC-Delco parts

AC-Delco parts are engineered to match the performance

requirements of your car. Dead on. ~
If you're going to do it, do it right. W/
S0, do like | do. Go with a sure thing. AC-Delco parts. For the Delco

AC-Delco retailer nearest you, just give me a call ot 1-800-AC-DELCO. GENERAL MOTORS CORPORATION

AC-DELCO. THEY DON'T JUST HY. THEY MATCH. ‘



TOYOTA TRUCKS

b i T
F:'.d

We Don't Take A
Backseat To Anyone.

However, We Do
Offer One.

You'l find it in the all-new 1989 Toyota 4x2
Xtracab SR5 V6. Completely redesigned outside
and in, with bold athletic lines and
a new cockpit-style interior.
But this years Xtracab SR5 V6
offers even more: real backseat
space. Forward-facing rear jump
Kl seats with three-point seatbelts,
h“ standard. Which means four passen-
X gers can enjoy the roomy interior. and
newly redesigned appointments. comfortably.
Plus, the 1989 Xtracab SR5 V6 is now available
with a mighty 150-hpV6 engine, standard. for real
power when you need it. Add this all up and
you've got the complete truck. The one for 89
Take a look at the 1989 4x2 Xtracab SRS V. Youll
see that backseat driving was never like this
/ Toyota’s 36-mo./36,000-mi. Limited Warranty
L Youre covered with Toyotas 36-mo 36000-mile basic new
“ ' vehicle limited warranty.* No deductible. no transfer fee. and
a 3=y unlimited-mileage warranty on corrosion perforation
f( See your Toyola dealer for details

. TOYOTA QUALITY

WHO COULD ASK FOR ANYTHING MORE!

/" Get Mare Feom Life Buc.ld-ﬂ]p' : e B SRR o
F S escipenormal wear and |r.alur11.'|mni|m ] s a8 ;- B T ) ] Lﬂlﬂ-ﬂb{ﬂhﬁfﬁrﬂuu
1988 Tyt Mator Bales1 18 . | - 3 i q:fqrnﬂmnanﬁmm dealeriocation
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