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F[}I‘d M{]Stﬂ_ﬂg 1964: It was so new in '64. Young. Bold. Eager
Somethmg g.[‘PBt to lﬂﬂk back on. to kick in and run. It was a whole new breed
3 of automobile. And although its success
J{f encouraged the creation of a multitude of
wh— copies, there’s still nothing quite like
Ford Mustang.
The 1989 Mustang GT is the ultimate

Ford Mustang 1989:
Something great to look forward to.
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Buckle up-together we can save lives,




Mustang. The combination of a 5.0 liter V-8
engine delivering 225 horsepower at 4,200
RPM, quick-ratio power steering, unidirec-
tional tires and Ford’s Quadra-shock rear
suspension make it technically more advanced
than its predecessor. Yet, after 25 years of
evolution it’s still youthful, still vigorous, still

Mustang. And a mere touch of the throttle can
still release the magic that is only Mustang,

Ford Mustang. An object of America's
affection for 25 years.

Ford Mustang GT

Have you driven a Ford...lately? (& Mw
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There are lots of replacement parts,but theres no
replacing the Peace of Mind that Motorcraft can give you.

Satisfaction is knowing you're doing it
right, with the right parts — Motorcraft
Quality Parts.

If spending Saturday afternoon under
the hood 1s your notion of quality time,
you need quality parts that perform up to
your standards. Motorcraft Quality Parts.

Performance and Peace of Mind™ are
designed into every detail.

Like Motorcraft air filters, with a spe-
cial filtering element that can screen out
98 percent of all airborne contaminants,
_ even IMicroscopic ones.

3 And Motorcraft oil
is a state-of-the-art for-

- mulation that meets or
exceeds the requirements of today’s small
high-performance engines. Whether
you’ve got an '89 T-Bird Super Coupeora
49 Merc V-8, Motorcraft oil is a change
for the better.

D‘D it right. _Kﬁfpi[ Muturcraﬂ A

original. Insist on
Motorcraft Quality
Parts. They’re original equipment parts
on all Ford, Lincoln and Mercury vehi-
cles, and available for all other makes of
cars and trucks.

For the Motorcraft retailer nearest

© 1989 Ford Motor Company you, call 1-800-521-5181.

QUALITY PARTS FOR QUALITY CARS
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EDITOR'S NOTES

T HINK IT'S EASY to find someone who will let you run the wheels off his

classic Mustang GT convertible just because you want to do & magazine

article? Believe me, itisn't. Which is why I had my good buddy Penn Len-
son seouring all of Southern California, trying to find us just the right car for our
salute to the Ford Mustang on its 25th anniversary, My requirements were
stringent. It had to be a 1964%%, one of the first Mustangs built. It had to be a GT
convertible. And it had to be red (red cars on magazine covers sell best). Finally,
with our deadline approaching, Lenson found the exact right car—at a Mustang
reunion and ear show at Knott’s Berry Farm in Anaheim. Then there was the
matter of convineing owner Neal Polan that we wanted to photograph his car for
the eover of POPULAR MECHANICS, Bure, and your mother is Samantha Fox,
too. After awhile, Polan was convineed that it was all legit and not just a scheme

to steal his prized posses-
sion, Thus, at the appointed
time, at the appointed dry
lake near Edwards Air
Foree Base, Polan and his
Mustang showed up on the
back of a car transporter.
Model Alyson Acre was al-
ready there, and one look at
her eonvineed Polan that
this was going to be a good
day. It was. As you can see
from the photo on our cover

and in this month's special
Mustang section, Neal Po- Alyson Acre, Neal Polan and PONY1

lan's red convertible is a fine representative of the classic Mustang breed, And,
by the way, it's a great advertisement for Polan's business— Affordable Classics
Restoration Serviee in Torranee, California. Polan calls his operation “a hobby
that turned into a business,” adding that it's “the same kind of thing I've been do-
ing since I was 18, except now [ get paid forit.” . . . On August 26, something of
amiracle will occur, After traveling for 12 years and more than 2 billion miles,
the Voyager spacecraft and the planet Neptune will meet in space. Engineers
and scientists at the Jet Propulsion Laboratory in Pasadena, California, will ma-
neuver the spaceeraft to fly past within 3000 miles of Neptune's atmosphere
—the elosest approach to a planet ever for a spacecraft. To me, it's a mind-bog-
gling event to comprehend. A little dot inspace meets a giant planet 12 years lat-
er and gets within 3000 miles. The whole amazing story of this triumph of
American space technology begins on page 51 of this issue. No doubt you'll be
seeing pictures of Neptune on television and in other news media, sent back from
Voyager. When you look at them, try to imagine the small miracle it took to ob-
tain them. . . . T have Lo say it. | really love our Home And Shop Journal section.
We began the section last February as a response from you readers telling us
that you'd like all the home and shop editorial grouped together in the magazine
to make it easier to find and follow. In readership surveys we've taken since Feb-
ruary, it looks like Home And Shop Journal is 4 hit. This month's selection of fea-
tures is no exception, ranging from a beautiful gateleg table project to circular
saw blade sharpening to tool tests, and more. If you're not yet tuned in to our
Home And Shop Journal, check out page 79. 1 think you'll like what you see. Till

next time.

Oldham

Josephine Caronia, i ive assistant
Barbara A. Novak, asst. to the editor

Editorial Offices
224 West 5Tth St., New York, NY 10019
We cannot be responsible for loss of
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LETTERS

Full Head Of Steam

ME COULDN'T help
noticing a steam loco-
motive on the coverof
the May 1989 issue of Popu-
LAR MECHANICS. We en-
joyed your coverage of our
favorite topie, and thought
you might like to know thata
small magazine is dedicated
to chronieling the activities
of steam locomotives, pri-
marily those in North Ameri-
ca. Steam Digest, which we
subtitle “The Magazine Of
Operating Steam Locomo-
tives,” is a bimonthly, with
subscriptions priced at §16a
year for U.S. readers.
THOMAS K. BCHULTZ
STEAM DIGEST
P.0. BOX B11009
CHICAGO, IL 60681-1009

I was very interested in your
article about the great come-
back of steam trains, and
wanted you and PM readers
to know that the Shiawassee
Valley Railroad Co. has
brought back one of the great
steam engines of the past.
They offer rides and have the
only “backshop” in Michigan;
all the equipment is from the
days of steam trains. The
next excursions between
Owosso, Henderson, Che-
saning and St. Charles will
be July 14-15, then late sum-
mer and fall: Sept. 2-4, Oct,
14-15.

Keep up the good work,
and excellent articles, be-
cause [ know your readers
will love you for it.

CLIFTON TOBIAS
FERRY, MI

I very much enjoyed reading
your May '89 issue, with its
focus on “The American Ad-
venture,” and commend you
for the many talented indi-
viduals you brought together
for this particular publica-
tion. It's an issue to be proud
of! MARK 0. HATFIELD

II.8. BENATE

WASHINGTON, D.C.

_ ~
The May ‘89 double issue fea-
tured steam locomotives and

“The American Adventure”
section in vour May "89 issue
was excellent, The writing,
particularly the pieces by
Updike and Halberstam, was
just superb. Please keep it
up.
RICHARD A SPITZER, M.D.

PASADENA,CA

One-On-One

This note is to thank you for
your kindness in providing
me with the information on
conversion of film to VCR
tape on the PM Hotlines tele-
phone last week, and in send-
ing me the back PM articles.
It is 80 rare nowadays to get
this kind of prompt, courte-
oug and helpful service, that
I felt that | had to acknowl-
edge this by letter.
BERNARD LOEV, Ph.D.
SCARSDALE, NY

Taillgatin
Snll.?tlnn 9

I enjoyed the car test article
on the ASC/McLaren Mus-
tang. Being the owner of a
white McLaren since last Au-
gust, I could relate to all of
the joys and tribulations of
driving this beautiful auto-
maobile. I thought you might
be interested in my solution
to the tailgaters trying to
read the name on the back
bumper. It's a vanity plate.

Drivers behind read the li-
cense tag MCLAREN and
then check the imprint
on the bumper ASC/MC-
LAREN. They still are not
sure what it is, but at least
they now have a name for it.
BETTY E. FOSTER
VIENNA, VA

A Better Boat

I just completed my Hy-
droRunner using your plans
in the August '88 issue (“Fast
Fun," page 80).

I made a few changes as [
went along. The most notice-
able is the integral handgrip
inthe nose. This makes it
easier to pull the boat upona
trailer or the beach. I also
added a stainless-steel pin
through the center of the
grip lengthwise to allow for a
convenient tiedown point at
the nose.

Another change was to add
two bow eye tiedowns on the
transom. [ chose the bow
eve's because they look bet-
ter than stern tiedown eyes,
They come in very handy as
lifting points. In fact, I actu-
ally suspended the boat by
the bow pin and stern tie-
down eyes for painting.

Some other details include:
Epoxy-Plus by Clark Craft in
place of fiberglass resin (easi-

er to use and totally water-

Reader Dalton bullt a handgrip
Into his HydroRunner's bow.
proof), fuel tank integral part
of the hull (like wet-wing con-
struction on homebuilt air-
eraft) and handlebars from
an off-road Honda 750.
Thanks for a great set of
plans!
JACKW. DALTON
HOLTWODOD, PFA

Can-Do Guy

I just had to drop you a little
note to let you know that the
plan I sent for recently
{Bookease Wall plan PM-
1008) eouldn't have been bet-
ter. All of the directions were
elear and easy tounderstand,
right down to the serial num-
ber of the type of hinges to
buy and the color codes of the
paint. Here is a picture to
prove that even a ham-and-
egger like me can do a good
job with the right tools and

good plans.

PATRICK WALSH
SWANSEA, MA

The Boolcase \Wall is featured in the PM Plans And Ideas catalog.
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Since radar displays only one numisar, the operator has the responsibility to decide which vehicke is being clocked,

Why

radar makes mistakes.

How to protect yourself.

It's hard to believe, but traffic radar does
not identify which vehicle is responsible
for the speed displayed. It shows only a
speed number. The radar operator must
decide who to blame,

How radar works

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

The beat fuess

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

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

The only way to defend yourself
against these wrongful tickets is 1o know
when radar is operating near you.

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

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

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

We're as close as your phone

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

And we guarantee your satisfaction.
If you're not entirely satsfied within 30 days,
return your purchase. We'll refund your
monay and shipping costs,

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

Toll Free 1-800-543-1608
(Call Bam-midnlght, T days & week)

RADAR WARNING RECEIVER

ESCORT $245 04 res. acd $14.70 ta)

PASSPORT

RADAR-RECEIVER
== i

PASSPORT $298 |OH re=. acd 51770 tax)

Clincinnati Microwave

» Department 806889
One Microwave Plaza
Cincinnati, Ohio 45249

& 1589 CMI

Look for this Mark of Dlstmctlon.

You'll find it
only

on products
featured
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New Steam Premium.
Cleans your engine.

Outcleans the

competition.

If your engine degreaser’s not cutting it, let off
some steam.

From this big can comes the best there is. With
an advanced cleaning formula that cuts through engine
dirt and grease better than anything you've ever used.

With more active ingredients than the com-

) petition. Twenty-five per cent more product than the
: leading brand, so one can cleans your entire engine.
' And, with a handy spray-any-way valve that cleans

3.\\:\ hard-to-reach spots with ease.

If your engine degreaser's just not cutting

\\\ it, maybe it’s time you let off some
: serious steam. With new Steam®
Premium™ XTRA DUTY® Engine
Cleaner Degreaser.

N, .
i\% K\\.&\ Anolher Ouality Product of Ihe Penarol Products Compary

%




NOTICE TO PM READERS

We need your help.

The Henry Ford Museum & Greenfield Village
and PoruLAR MEcHANICS need your help. To

commemorate the 90th anniversary of the
POPULAR MECHANICS are planning to col-
laborate on an exhibit on the history of
- | genuity and mechanical knowledge, as
| reflected iIn PoruLAR MECHANICS
| popularizing innovation and spreading * ‘
|\ mechanical know-how throughout y
| plifies the deep and lasting American tradition of |
\ Ingenuity and problem-solving. -'
and locate examples of the inventions, the
. projects, the models, the cover art and the plans
= T\ pages of PoruLAr MEcHANICS for the past 90
pel—  years. We are interested in both those things

magazine, Henry Ford Museum and
the popular culture of American in-
“ Because of its important role in
the 20th century, the history of our magazine exem-
. We need the help of all you readers to identify
Vi
e
 for the countless features that have filled the
that predicted a future that never came to pass

\ E J LSS ng | andthose things that were so successful in becom-
\ ?_, LA quant | INga part of daily life that we no longer even
| M i \ think about them. Please help us locate this
| B | material so we can create a timely and exciting
\atorv=e .| historical exhibit.
sk r:_ﬂ,‘i‘; /& F\ Please send any information you think would

| be helpful to PoruLar MEcHANICS Exhibit, 224
\  West 57 Street, New York, NY 10019,
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How to Talk to

Ten Boat Companies
With One Free Phone Call.

Maore than 2200 professional
marine dealers in the OMC Boat Group
network offer boat packages to fit all
boating lifestyles. Everything from
aluminum fishing skiffs to luxurious
live-aboards. .. plus on-the-spot financing
and insurance for qualified buyers,
boating accessories and apparel, and
marina services... all under one roof.
Boating’s always been fun. With one
free phone call the OMC Boat Group
can help make it convenient,
affordable and hassle free.

|r 1l'm am experienced boater. 1 'm a firsd-time boaber. 1
i "ease send information on the boating interest checked: 1
b Fiborglass: !
1 Deponboats Cldleck bowts Creuddies Clernibbers i
1 CDaporifishing s O performance Tl motoryackhis i
1 Aluminsm: i
1 [Jjon boats O vt | semi-ver Cutitity/fishing
[ | Jrains L) Bah'm sk | panknans (]
1 Please priwi ]
i |
1 amr I
! 1
\&irean Pt ]

[ ]

[ e £y ]

Fer o conrerroencs and fie Bster revponss, sall ogr nll iney nusier 1-800-137-T999 ]

Whall T The O Tt Sorivasgp | 97708 Mdoachiiingg, Mind Ditiver / Dinsahs. NE BELIT- 2300

- ]

ponzt  THE OIMIC BOAT GROUP

(d_ w— 925 Frisbie Strect, Cadillac, M1 4901
A

FOUR WINNS/LOWE /STRATOS/SUNBIRD/SEASWIRL/JAVELIN/SEA NYMPH/HYDRA-SPORTS/DONZI/CHRIS-CRAFT




1 IME MACHINE

75 YEARS AGO: AUGUST 1914

; Monument Makers
pOPULm PM has long served as a pae-
an to eraftamanship—a tradi-
MECHAN]CS tion stretching back 87 years.
MAGAZINE Our 1914 cover saluted the
men who shaped the statuary
on top of New York City's
newly built Grand Central
d Station. Deftly wielding
"h.':—;*‘? hammer and chizel, work-
' men created a soaring cor-
nice piece 65 ft. wide and 50
ft. high. Our 20th-century re-
liance on efficient transpor-
tation was exemplified by the
monument's principal figure,
Mercury, messenger of the

Gods.
50 YEARS AGO: AUGUST 1939

Sikorsky Takes Wing | korsky designed and built
Long before acquiring the | what was, up until then, the
title Father of the Helicop- | world's largest passenger bi-
ter, Igor Sikorsky gained | plane. A wing-collared Sikor-
fame as an aeronautical pio- | sky (below) took the controls
neer in Czarist Russia. Si- | for the maiden flight.

ELECTRIC HOME OF TOMORROW The Great Designers
Anthony H.G. Fokker had

POPULAR [l already earned respect as an
MICHANICS aircraft innovator, Our cover

MAGAZINE subject a half-century ago
showed the results of Fok-
ker's efforts as marine archi-
tect. His 110-ft. motaryacht,
eonstruected of Philippine
mahogany, showed an un-
mistakable aviation influ-
ence. Anenclosed pilothouse
with wraparound viewports
resembled the flight deck of
. onee and future air trans-
16 000 MILES ON 'S4 20 ports. Aerodynamic stream-
lining, much in vogue, charac-
terized the yacht's profile.

25 YEARS AGO: AUGUST 1964

Kitchen Maglic kitchen—transformed into a
Waybackin'39, we foresawa | sanctuary of ease and effi-
wondrous age when your | ciency by appliances then in
food would be cooked by | development.

radiowaves—today's micro-
waves—instead of in a stand-
ard convection oven. Wes-
tinghouse engineers had
already suceeeded in redue-
ing the time it took to cook a
ham from 4 hours to 40 min-
utes. It took new materials
and manufacturing econo-
mies 50 years to take micro-
wave cookery from the
laboratory to the market-
place. The device appeared
in a study of the modern

Up, Up And Away

Always willing to speculate
on the potential of emerging
technologies—who can for-
get the helicopter in every
garage!—PM’s cover sub-
ject 25 years ago hu]dly
chronicled a new levitation

particles rushed toward posi-
tively charged spikes on the
machine's spidery frame-
work. Changing the voltage
served as a throttle and di-
rectional control.

when negatively charged air u\

Sexiest Car Alive racing circuits capable of 200-
Ford engineers called it the | mph speeds. Pushed by a
Mustang 1 GT, an American | 256-in. prototype V8, it also
upstart on European road- | demonstrated unusual driv-

b - W o er friendliness with a
) - ] prututype pneu-
P ¢+  matic seat mover

and an adjust-

ma::hmepuweredhy:hnrged . . able steering
ions. The lonocraft test bed /& / & B column, ™
flew on an air cushion ereated | e A
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For AHe Workout, You Need A Batte
av}zl‘lq]eil';q(rjanKeepThe Beat. Y

EVEREADY

=
Super
HeavyDuty

EvEREA J'i'ﬁ'f::l"
g nl’
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puty puty

Eveready” Super Heavy Duty Batteries.
All the power you need to get yourself into great shape.
At a price that isn't heavy duty.
Eveready Super Heavy Duty Batteries.

They Work. For You.
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TECH UPDAIE

News Of Tomorrow's Technology Today

TONOPAH, NV—Parked in
a gas station in this remote
town, Byron Aughenbaugh
heard a faint, high-pitched
whine overhead. Suspecting
it was different from the
combat aireraft that routine-
ly train in the area, he reached
for his camera, a Minolta X-
700 with a 500mm Vivitar
zoom. The result was the
clearest _ yet of the
supersecret F-11TA Stealth
fighter taken by a civilian,
Aughenbaugh's photos re-
veal the extreme sweep of
the aireraft's wings—about
18" —which was not evident
in earlier official views. This
would yield an unusually low
aspect ratio for a subsonie
plane, which the F-11TA is
believed to be. The resulting
aerodynamic penalty might
be made up for by a smaller
radar profile and the ability
tocarry it aboard C-5s,

The shape of the wing also
reveals a relatively high sur-
face area, which would mean
light wing loading. Experts
estimate that the plane could
take off and land at speeds of
around 150 knots.

The plane is believed to be
powered by two nonafter-
burning General Electric
Fdid engines, producing
11,000 pounds of thrust
apiece, Speeds, estimated
from ground observations,
are around Mach .8,

Its composite-sheathed
metal structure makes it dif-
ficult to detect by radar. Ex-
ternal hard points for
munitions are shsent, en-
hancing the aireraft’s
stealthy profile, and the out-
lines of what appear to be a

Edlitor Tim Cole

Agsistart Edibor: Abe Dane

Crantribumes: Chris Camael],
MAKE Filloan, Wikam Siume

bomb bay are visible, sug-
gesting an internal weapons
load of gravity bombs or
ghort-range missiles. The

-~

firhter is reportedly de-
signed to knoek out high-
value missile, radar and com-
mand targets,

Highlights This Month
W Strategic Warfare—Advanced cruise
missiles give our bombers standoff flexibility.
B Composites—Cloth and resin replace
rivets in the next-generation aircraft.

B Minimachines—First application of 21st

century “‘microbots.”

B Planetary Rovers—New designs for
autonomous lunar, Martian vehicles.

B SuperSWATH—A new kind of ship
design promotes stability, range.

B Air Power—FPropelling tomorrow’s VTOL
aircraft will require revolutionary engines.

B Space Station Freedom—First
operational components assembled.

POPULAR MECHANICS ® ALGLST 1989
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Drag Cut For
Big Rigs

MOUNTAIN VIEW, CA— |38
A simple aerodynamic device S8
could save a billion gallons of
fuel annually if widely adopt-
ed by American truckers,
Developed in a NASA
Ames wind tunnel, it has four
flat plates that bend airflow

around the truck's stern. The
converging flow pressurizes
the drag-producing, low-
pressure zone in the truck’s
wake,

inwarid so it closes smoothly

STAGNATION

MOWELIP REVERS

rnr-mm.r‘/,.rmy .

FHEE
—LTREAM

BOUNCARY
H"-"‘-E.LELI SRATION H“j AYER

Plates |above right| reduce reverse-flow reglon shown In computer
graphic {above).

WRIGHT-PAT-
TERSON AFB,
(OH—The Air Force
has released a photo
of the highly sensi-
tive AGM-129 ad-
vanced cruise missile §
(ACM). It was the
last part of the
stealth arsenal still [
under wraps.

Shown slung be-
neath a B-52 in a cap-
tive carry flight somewhere
over the U.S., the miszile is
intended to strengthen the
bomber leg of the strategic
triad by sneaking warheais
under Soviet radar.

First Look At Stealth Missile

ACMs are mounted on underwing pylons
capable of holding up to six each.

Undisclosed advances in
range, accuracy, flexibility
and stealth distinguish the
ACM from its predecessor,
the AGM-56B, now inservice
with SAC.

NEW YORK, NY—Military
and civil aviation designers

Mass production has be-
gun on the first pressurized,

are making strides toward de- | all-composite aircraft to re-
veloping composite matenials | ceive FAA certification—the
which replace metal and riv- | Beechcraft Starship.

ets with bolts of cloth and syn- Except for titanium rein-
thetic adhesives. forcements at the forward-

wing, landing-gear and tipsail
attachment points, the 8-pas-
senger business lurboprop’s
; basic structure is entiraly ol
NN epoxy-impregnated carbon
§ fiber around a phenolic-im-
pregnated aramid honay-
comb core.

In addition to weight sav-
ings and ease of manufactur-
ing, the composites make
possible a radical new de-

sign. Moving the main wing
and engines to the rear im-
proves performance, re-
duces cabin nolse and gives
passengers an unobsiructed
view. A variable-geometry
forward wing compensates
for changes in pitch balance
caused by main-wing flap op-
eration. Vertical-slabilizer
functions are handled by 8-fi.

wingtip tipsafls,
The bottom line is jat-like
performance. Cruising

speed: 387 mph. Max rate of
climb: 3250 fpm. Meanwhile,
the Air Force is performing
tha first long-term tests of ad-
vanced thermoplastic and

GANTRY —
SPINDLE —
CUTTER —

WUTDICHSEN
NACELLE FO

WANG
SWPPORT JIG——

LLTRASONGC
TRAMNSDLICERS

Composites Give Wing To New Aircraft Dengn

s MR'F'ﬁI:LEQE

--.-'

T-Elu with avionics bay access
pane! [in green area).

thermoset composites on su-
persanic aircraft. Data on
composite parts added 1o 48
F-5Es and T-38s will be col-
lected to determine how the
materials could shape the
fighters of the future,

Starship [below] demanded new production techniques. Ultrasonic C-Scanner |below right) detects wing
flaws, and 5-anis milling machine [bottom right | shapes nacelle form. Worker (left) adds Pitat plumbing.

AND WATER JEr--I:

WING SKiN—"

L
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We can put some of the biggest
names in electronics in your car.

YOUR
AV934 AM/FM Stereo/Cassette with
SONY.

Without putting a big dent
in your wallet.
= F CHOICE 9900

SALE
AUDIOVOX «
memory. 14 watt output.
cong speakers and high sensitivity design.

ETR14 Sound System with
AM/FM Stereo/Cassette, equalizer

and speakers,

SPARKOMATIC » KRACO = SONY = AUDIOVOX = COBRA * WHISTLER

On sale July 30 through August 19
at most US.A. K mart stores. mh::l i

ST e Saurng Plce
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The K mart Auto
Prices so great you

Unbelievable prices on all the names you believe in.
That's what the K mart Auto Sound Summer Sale
- is all about. But only July 30 through August 19.
4\ I At K mart Auto Sound.

AUDIOVOX .

AMP-785 7 Band Slide
Graphic Equalizer/
Amplifier with LED slide
controls, 50 watt, dual power
meters and built in fader.

SALE 4900

KID-B588B AM/FM Stereo/
Cassette with auto reverse,
locking fast forward, tape
direction indicators, illuminated
dial scale.

SALE [5 100

SPARKOMATIC.

SR-350 AM/FM Stereo/
Cassette with PPL precision
electronic tuning, programumable
j . memory, auto seek/scan and

T P

AMCFTH

HHaoes

memory storing system.,

SALE 119 00

SPARKOMATIC ¢

SPARKOMATIC.

KS-4 4" Dual Cone KS5-14 4" Compact
Door Mount Deck Mount

Speakers — 80
witts peak power in a
shallow mount full
range speaker set,

Speakers — B0
watts peak power and
surface mount
housings for mounting

on any flat surface,

IR S 1900

THP-3 3%:" 2-way Speakers.
Replacement speakers for dash
or door mount.

199

= T e e ——



Sound Summer Sale.
won't believe your eyes.

KPA-10:0 100 Watt Amplifier
with 50 watts per channel and
J-way input compatible for high
level, low level, and high power,
automatic remote activation.

CR AR mm 4
. - q - BLAMES ©
"I

SR-338 ETR AM/FM
Stereo/Cassette with seek
control, FM mute and
programmable memory.

ETR 1084 Deluxe AM/FM
Stereo/Cassette with 6X6
station memory, auto reverse,
automatic music search and
20 watts of output.

14900

SPARKOMATIC [ AUDIOVOX.

CX300Mini Surface SK-6950 4-way AVXEKB2 3-way
Mount Coaxial Deck Mount Surface Mount
Speakers with Speakers — 401 Speakers.

50 watts of power watts of peak power Component speaker
per pair. in a digtal ready gystem with 150 watts

SALE 2700 SYSLem. of power per pair.
PR.

SALE 49 SALE 99{3}9




Sounds so great
you won't believe your ears.

Whistler ™
WH-425 Radar
Detector with X and K
band monitoring, six
segment LED array and
mute mode switch. Low
level signal monitoring.
One yvear warranty.

Magnetic or Roof Mount
CB Antennas for use with
CArs, vans or station wagons,

SALE

139

20 40 Channel CB Radio.
Compact CB with squelch,
digital readout and mstant
emerpgency channel.

Your SALE
CHOICE 49 00
EA. |

C39 Plus Emergency CB
Radio. Instant emergency
communication. No installation
required. 4 watts. Operates on
all 40 CB channels.

Whistler™

Spectrum 1 Deluxe
Radar Detector with
pulse protection, digital
display and filter mode.

“13900

WH-225 Radar
Detector with X and K
band monitoring and three
segment LED armay. One
YEar warranty.

K mari* ADNERTISED Hadar detectors not
R bt available in CT o VA.
Tl e -t e, W il
R W T el Wy
et ] e e

¥
T W RIS LETISY T e
e d o e 1 e e —

V< l1= T am

e Stong Plat

K mart Auto Sound ™

On sale July 30 through August 19 at most US.A. K mart stores.
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Micromotor Undergoes Tests

SALT LAKE CITY, UT—
An electric motor just a few
human hairs wide has proven
its capacity for sustained
high-speed running at the
University of Utah.

Called a wobble motor, it
has a cylindrical rotor loosely
fitted into a sleeve made up of
eight stator segments. The
rotor rolls, or wobhles,
around the internal circum-
ference of the sleeve in re-
sponse to electrostatic forces

from the stator.

A tiny dynamometer and
tachometer have been de-
signed to test torque, rpm
and wobbles per minute
(wpm). As of this writing,
the motor has completed 6.7
billion wobbles in 14 weeks of
nonstop nse,

The motor's parts were

fabricated from stainless |8
steel and aluminum by com- S

puter-controlled electrodis-
charge machining,

SUIPPOIRT

TORDONAL
WIRE

M

(left) s linked to
mator by viscous
coupling. Readings
twists torsion wires.

s 1 ECH PDATE

PO ILLLISTRATION BY HANE IKEN. LINVERUTY OF LITAH MICROGRAMH

=
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Aft part of mole with conveyors for removing marl and other materi-

al is seen [left). Cutting face Is at right.

Chunnel Drill Grinds Forward

FOLEESTONE, ENG-
LAND—One hundred me-
ters below the English
Channel, a pair of 1500-met-
ric-ton tunneling machines
are laboring townrd the con-
tinent. Guided by satellites
and lasers, the machines will
meet their French counter-
partsin late 1980, completing
the serviee tunnel that will
link the Chunnel's two run-
ning tunnels,

As the machines proceed
through the chalk mar] of the
channel bottom, they lay
down segments of precast
concrete, shoring up the tun-
nel. By the time they finish,
7.5 million cubic meters of
earth will have been excavat-
ed, and used to form a sea
will at Folkestone.

Breakthrough of the last
running tunnel is scheduled
for mid 1991,

Teleoperated Rovers Readied For Space Flights

NEW YORK, NY—Designs
are under study for un-
manned vehicles that will be
the workhorses of future mis-
sions to Mars and the Moon.
Battelle National Laborato-
ries, and NASA's Jat Propul-
sion Laboratories are both
developing concepls with
partially autonomous guid-
ance systems, and alectric
motors powered by radiciso-
tope thermoelaclric genera-
tors (RTGs), the same type of
powerplant that provides

itk

electricity to deep space
probes.

The Battelle concept would
be used in construction of the
Lunar Observatory, sched-
uled for around 2005. The
3100-pound rover would car-
ry parts for telescope arrays
from freighter rockets, then
erect them with tools held by
its manipulator arms.

Although controlled from
Earth, the vehicle is equipped
fo exercise some discretion.
Computerized sensors help it

MADE S
Battelte rover carrles components to bulld lunar telescope.

LUNAR CONSTRUCTION ROVER

Guided by orbiting imager, JPL rover picks up and analyzes samples.

around obstacles, and an in-
ertial guidance system cali-
brated by laser triangulation

| will keep it oriented.

For the Mars Sample and

| Return Mission, scheduled

L= for 1998, JPL has concelived

a 6-wheeled rover with an ar-
ticulated body. The rover
would spend aboul 300 days
collecting rocks and taking
core samples.

Because it takes 2 hours

for radio signals to reach
Mars from Earth, new re-
mote-control techniques
must be developed. Ong,
called computar-aided re-
mote driving, would rely on
Earth-based analysis of pic-
tures from the rover's video
cameras to pick out a path up
to 250 fi. ahead. As the rover
moves forward, a laser range
finder spots obstacles not
previously accountad for.

P ILLLISTRATICON B ADCLPH E. BROTMAN l
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Bow planes and biuff stern ease passage of SWATH ship.

WILMINGTON, CA—A
unigque small wa & hull
(SWATH) trimaran bristling
with novel hydrodynamic
features is expected to ply
the seas more easily than
twin-hull SWATH ships.
Scheduled for winter
launch, the 100-ft. Theodore
von Karmon boasts an esti-
mated range of 7500 nautical
miles on 13,800 gallons of
fuel. By adding a pair of shal-
low-draft sponsons for stabil-
ity, designer Calvin
Gongwer was able to use an
| extremely slender center

Most Efficient SWATH Yet

hull, The resulting high
length-to-beam ratio reduces
wave drag.

Roll is prevented by keep-
ing most of the hull's mass
deep below the waterline.
Pitch is converted to forward
motion by a pair of hydrauli-
cally actuated bow planes.

The patented bluff after-
section makes the usual long,
smooth run into the propel-
lers unnecessary, adding 20
percent to cargo room, Tur-
bulence is avoided by using
thin-disc actuator props,
which pull water off stern.

New Propulsion Schemes Give Hover

NEW YORK, NY—New solu-
tions are being tested to the
old problem of building a
plane that combines fast-for-

model of the E-7A, a short
takeoff/vertical landing
(STOVL) craft capable of su-

speeds. The craft's
STOVL capability comes
from a pair of ejector aug-
menters at the wing roots and
a vectorable ventral nozzle
near the tail.

On liftoff, box-like ducts un-
fold under the ejectors and
thrust from the engine's fan is
directed through them. Intake
doors open above the ejec-
tors to let in augmenting air,
which boosts thrust by a fac-
torof1.5t02,

Atthe same time, the an-

E-7A. shown In wind tunnel (left), will achieve vertical Iift with ejector system [right).

nozzle is vectored backward.

Al NASA Lewis, a test pro-
gram has helped develop
convertible engine technol-
ogy for a vertical takeoff and

landing (VTOL) craft of the X-

gine's turbine core blasts
through the downward-vec-

speed, the
ejector ducts are gradually
shut down, and the ventral

Planes A Lift

FRASA PHCITCY, PA ILLLETRATION BY GERHARD RCHTER

wing type. An X-wing works
like a rotor for verti-
cal flight, then locks into a
fixed-wing mode for forward
flight. The challenge is to de-
velop an engine that pro-
duces turboshaft power for
the rotor during takeoff and
landing, and turbofan power
for forward thrust.

The convertible engine
tested at NASA Lewis uses a
sel of variable-inlet guide
vanes to switch between the
turboshaft and turbofan
modes.

When full shaft power is re-
quired, hydraulic actuators
move rudder-like flaps on the
vanes to deflect incoming air-
flow so the engine's fan spins
freely without producing
thrust. For fan thrust, tha

flaps straightan, and a clutch
disconnects the output shaft.

{More Tech Update on page 20)
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WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

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

Now it's easy 1o make your engine run
better, last longer. Just add TUF OIL
the crankcaze. You don't have o shake
the container or add an engine flush. Just
pour it in and drive away.

Your throttle will get silky smoath ...ac-
caleration will improve. One customer
gaid hig car ‘takes off ke a scared rabbit!®

TUFOIL works wonders for all known en-
gine oils. It's actually sipperer than
Tellon® (according to a famous US
govarment laboratory. )

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

| keap getting telephone calls from
ownars of very expensive German
diesals wanting to buy stock in our com-
pary. They say their dieses are ac-
celeraling ke nothing they've ever seen
before. One said he doesn't have to down
shift any more on an annoying hill in his
arss.
Your car can have mote power like
that oo

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

o — — — — — ——

USE ﬁ'f oil

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

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

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

Send for TUFQIL today and prove to
yourself the amazing increase in your
car's performance, Fill in the coupon
today or call TOLL-FREE any time, 24
houfs a day

1-800-922-0075.
fin New Jersey, call 201-825-81 lﬂ'ja

e e R BT Pen e DS SEED SISSR ST OSSN SN SSSE FESS G SIS FESD EINE SIS SEEN S S S S S S

Products based on TLIF OIL mnnulav_ﬂﬁck |
w rush my TUF OIL order:

| mmnehmrnlzmnlunrlqmmafornchi

| galion order. Values range from $3.98 to $9.85.

¥ O TUFOIL Gun-Coat — Super rust inhibited, smooth action
O TUFQIL Compu-Lube — Low wiscosily hor mmnuwl

l O TUFDOIL Lubit-B — General purposs, household use I

machanisms

| © TUFOIL Lightning Grease — Easily shearad grease for I

instrumanis

lubricani

FAEE brochures .

O 30 Questions/Answers about TUFOIL

O “Fun with Superconductors™”—we're leading that field

too!

| T ONEB8oz botte .. trest one car for
£14.25 (plus $3.50 shipping and
handling). See moaney back

guarantas.

and handiing) SAVE §6.00

and handiing)
O ONE GALLOMN

handling.}

|
|
|
i
|
: We ship within days!

O TWO 8 oz boities . . . treat two cars
for $25.00 (plus $4.00 shipping

O OME Quart bottle . . , treal 4 cars
for $34.95 (plus $4.00 shipping

.. treat 18 cars Tor
$125.00 {plus $8.00 shipping and

*awer the sngle bottie price BIG SAVINGS

“T'S
SLIPPERIER

Stay in tune with your car/

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

A bunch of customers’ cars have now
passed 250,000 miles.

Several months ago, a nice man I'd
never seen belore walked into my office,
big smile on his face, sat down and said,
"Would you balieve 340,000 miles on a
Tuloil engine™ He went on to rave about
how well his engine has baan running all

these years. | couldn't get a word in
edgewise,
It made me veany proud.

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

A customer from Vermont added 10%
TUFOIL to his sticky mechanical trans-
mission, called in and said ha couldnt
believe it..."Shifting is like slicing butter
nowl®, he said.

SAAB owners are writing letters praising
TUFOIL inthair *NINES® magazine., Thay
report spectacular improvements in their
angines and ransmissions|

Don't forgetl  TUFOIL is the result of
over 15 years of research and develop-

The U.5. government has
awzrded us 6 patents so far..s0 have

Germany, England, France and Canada,
Do other lyoricant even COMEs CIOse.
One custamer put it nicely when he said,

"You can hear it you can feel iti*

PS—Ouwr loyal customers wrole this ad
for us. Its full of their comments |

Thanks (

E Fluoramics, Inc. rves |
103 Pleasant Avenue |
Upper Saddle River, N.J. 07458 |

My check of money ordes far § I8 enciosed,

Charge my credit cand I

O Am Expreas O MasserCand O Visa I

Card Mo, 1

Exp. Date |

Signature I

Hkame I

Adaresa I

= E

Sinie Zip l

(M. resideris plesss mdd 8% sales tax). Canadians:
Call lor the name of our Canadian disiribuior, l
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New Uses For Diamond Films

MICROWAVE DIAMOND

CRYSTALLLIVE PHOTOGRAPS: PA ILLUSTRATION B GEDRGE RETSECK

LDCKHEED P=OTD

DEPOSITIO

N PROCESS

QUARTE
WD

Plasma deposition [top left] produces X-
ray window [bottom ). Micrograph
[middie) shows structure. Microwave
deposition [above| Is another technique.

STANFORD, CA—As de-
position techniques improve,
inexpensive diamond films,
produced with only methane
and hydrogen, are finding
their way into the market-
place,

Ranging from a few hun-
dred to 10,000 atomic layers
thick, the films can be depos-
ited on a variety of surfaces,
and have a number of very
useful properties. Apart
from extreme hardness, they
offer eorrogion resistance,
excellent heat conductivity,
and the ability to act eitheras
one of the best electrical in-

sulators, or as a semiconduc-
tor faster than silicon,

One of the first applica-
tions takes advantage of dia-
mond's transparency to a
wide spectrum of radiation.
X-ray windows are being
manufactured from the sub-
stance by Crystallume, Inc.,
for use in highly =ensitive X-
ray detectors

Hitachi has plans to mar-
ket tool bits coated with
diamond film, Other manu-
facturers will zoon introduce
tweeter elements for high-
end speakers, and optical
coatings.

NEW YORK, NY—Woarking
toward the preliminary design
review scheduled for late
next year, NASA and con-
tractors all over the country
continue o refine the technol-
ogy of living in space.

Currently at the most ad-
vanced stages of develop-
ment are the environmental
control, data management,
photovoltaic power and ther-
mal control systems, and a
teleoperated servicing robal.
Proof-of-concept hardware
for the thermal control system
has recently been delivered
to Johnson Space Flight
Cenler.

Built by Lockheed, the
ground test unit will demon-
sirale technology to be used
in removing excess heat from
inside the Space Station.

Freedom Update: Space Station Systems

Heat acquisition devices
inside the modules evaporate
an ammonia coolant sealed
inside of advanced heat
pipes. Inthe absance of grav-
ity, liquid and vapor are kept
separate inside the pipes by
control devicas that raly on
capillary action,

Tha vapor is piped to a 50
% 50-Ht. radiator outside the
Station, where it is con-
densed, and pumped back in-
side for reuse.

Johnson is alsooperatinga
lest bed for Freedom's data
management system, based
on components delivered by

more thoroughly integrated
with the craft than computers
on earlier space vehicles.
Terminals will be placed at
strategic points around the
Station, and ports will
be provided 1o hookup
portable terminals in
other areas.
Surprisingly, the
components deliverad
so lar are not terribly
exotic, based onthe re-
fined and raliable PS/2
line. The big challenge
is keeping the architec-
ture open encugh to

Take Shape
o _

Alr bearing systems, such as the
one shown below right, are
used to deslgn structures for
Space Station Freedom |above].
They enable englneers to simu-
late welghtless conditions.

BASA ILLLISTEATION

BOEMNG PHOTD

Lockheed techniclans prepare | Prime contractor IBM. Con- | accommaodate new
thermal control unit for test in | trolling both Station operation | technology expectedin
vacuum chamber. and exparimental instru- | the 1990s. Mul
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ItSin
the dictionary
nexttothe _
word “flavor:

Okay, so it isn't, But it should be. Because
Merit’s flavor is richer and more satisfying than you'd ever expect in
a light cigarette. And Merit has even less tar than
other leading lights, too. Look 1t up.

e
Enriched Flavor," low tar. i | A solution with Merit.

ey

SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains Carbon Monoxide. @ Philip Morris Inc. 1989
Kings: 8 mg "tar;’ 0.6 mg nicotine av. per cigareite by FTC mathod.




TO BE AME
TRUCK LEADER.

77

Y

AND TOUGH BIG FORD HAS THE
MOST REPEAT BUYERS OF ANY
FULL-SIZE PICKUP!

Americans go with the truck dard Six — with 10% more
leader. For the past 12 years, Amen-  torque than Chevy. V-8s range
cans have chosen tough Ford pickups  from most powertul small gas
over all others*® And they're satisfied V-8 to biggest diesel in any pick-
with their choice — because Ford up. Only Ford pickups offer four
has the highest percentage of repeat  multiple-port electronic fuel-
buyers of any full-size pickup!** injected engines. When properly Cab, SuperCab :-md:hit‘. Crew Cab
Last year Ford's F-Senies pickups equipped, some Fords are rated — with single or dual rear wheels.

beat Chevy again by a big margm. to tow a 12, 500-1b. trailer. BIGGER CARGO BOX,

BIGGER ENGINE, COMFORT, CAB CHOICE. ~ MORE PAYI LGAD
MORE TORQUE! “Ford offers a cor complete range Ford gives you a larger, wider,
Ford's pickups offer a bigger stan- of cab choices. Theres a Regular deeper pickup box than Chevy.



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

AUTOMATIC LOCKING HUBS
— STANDARDI

Now on Ford F-150 4x4s!

Fords also come with standard
equipment the Chevy C/K doesn't.
Features like halogen headlamps,
AM radio with digital clock, and
four gauge package.

All big Ford ]JH..I'.U[Jb have gas-
pressurized s
for a smoother ride on- mad ar off.
Ford was first with rear Anti-lock
brakes, aerodynamic styling,
and 4x4 Twin Traction Beam
ndependent front suspension.

SPECIFICATIONS
ENGINES CABS
145-hp, 4.9 EF] 5ex Regpular 3-Man Cab
185-hp. SOL EFIYV-8  Ford 2 ;U-l"ﬂuur b
Hi-hp 5BLEFIV-E2  Ford 4-De
230-hp, T5L EFI V-2

| 18hp. T 3L die sel
P L C3A L

F-Senes 4x2 pickups
1575 1o 5270 [k
F-senies 454 pickups
1750 o 4205 [hs

I'.I I" e R TR HLETE

TRANSFERABLE
&/60 WARRANTY.

Covers you and future owners,
with no transfer cost, on major power-
train components for 6 years/60, 000
miles. Restrictions and deductible
apply. Ask yvour Ford Dealer for a
copy of this lmuted warranty.

| .
Buckle up — together we can save lives.

BEST-BUILT AMERICAN
TPI_JCKS 5 ‘r'rE ARS RUNNING.

Based on an average of owner-
reported problems in a series of
surveys of '81-'88 models designed
and built in North America. At
Ford, “Quality is Job 1"

Now's the time to buy or lease.

:ll.:r.'.lll:l -..:IIIIII-.I.I'.IIII ;:-I.:'II:':|..'i-.|l|.'l:I':III'.I.r.:;'I::.;i'!-Ir:I:"';

**Hased on 1988 New Car And Truick Buyes
Sty

GO WITH THE LEADER

FORD PICI(I.IPS

BUILT FORD TOUGH



OUTDOORS

BY JOE SKORUPA

This Land Is Your Land: The Battle 0ver PWCs

tences.—Mark Twain

EW HAMPSHIRE'S

White Mountain Na-

tional Forest isn't as
grand as the Grand Canyon
or as bad as the Badlands,
but it's no less a magnificent
treasure, Some of my most
memorable wilderness expe-
riences occurred here, espe-
cially along the T-mile length
of the Franconia Ridge Trail,

You ean reach this route
by taking the Liberty Spring
Trail from the parking lot at
Whitehouse Bridge, a few
miles south of the Old Man of
the Mountains at Franconia
Moteh.,

The aseent begins with a
pleasant ramble through a
lush forest glen. Then it an-
gles upward, climbing 2700
ft., for a demanding hike to
the ridgeline. This is the fast-
est route | know to the high
country, my favorite terrain,
with its panoramic views and
rocky trails,

The first time I hiked this

leads to the Mississippi-long
Appalachian Trail, was with
Boy Scouts, Troop 93, in
1963, It remained a favorite
of mine through the next 20
years and [ returned to it of-
ten, until recently.

Road not taken

In the spring of 1985 [ went
back to the Whitehouse
Bridge and found bulldozers
hard at work. A 20-mile
stretch of Interstate 93,

AH the modern inconven- |

ridgeback, which ultimately [

htl'ma mhﬁmﬂwﬂmﬁmﬂsﬁmwmnhm

which runs from Boston to
the Vermont border, was in
the process of being carved
out of my personal Eden.

The construction crew
wasn't actually demolishing
the trailhead, just doing plas-
tic surgery. But when it was
completed, my love affair
with the Franconia Ridge
Trail was over.

Instead of 360°
panoramas, my
paradise was cut
in half: marvelous
beauty to the east
and a 3-lane
{(northern por-
tion) or 4-lane
{(southern por-
tion) scar to the
west, Even worse

was the incezsant

whoosh of traffic. Although
the expanded highway is a
few miles away and thou-
sands of feet below, the noise
of speeding vehicles is cease-
less and all too elear—no
overhanging trees dampen
it, no serendipitous turns
slow it down.

This memaory came to mind
soon after publication of my
apparently incendiary col-
wmn, “Invasion Of The Wa-
ter Snatehers.” (See page 39,
April '89.) The flood of letters
from readers this column in-
spired was surprising, but
eVen more amazing was they
all disagreed with my opinion
that personal watercraft
(PWCs) are unfairly target-
ed by legislators, most nota-
bly in New Hampshire,

Most of the letters were
thoughtful and illuminating.
Many, however, were filled
with invective. And a few,
not necessarily the coolest
heads around, suggested my
immediate dismizzal, black-
listing and, in one case, a “fir-
ing squad.”

Don't look back
When Interstate 93, with its
modern bulk and loud voice,
transformed my beloved
ridgeback into an adjunct of
the highway system, [ was
angry, I was mad. 1 was
peeved. But ultimately, and
inevitably, | adjusted to the
situation by moving on. My
hiking buddies and I ex-
plored new areas and discov-
{ Pleasa birn to page 281
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85% of the United States will be
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We help you repair your

Get a handie on household repairs with The Home Solution®
you fix, glue, caulk...do just about anything that needs doing in

{(Continued from page 245 )

ered new ridgebacks. Naturally, 1'1 al-
ways miss the special pleasures of
Franconia Ridge, but I'll learn to live
with it.

I'm not s0 sure people are ready to
live with PWCs, which are obviously a
red-hot issue right now, a cause celebre,
something that divergent groups of peo-
ple love to hate. Property owners and
conservationists, boaters and fisher-
men, and lobbyists and politicians are all
up in arms over a water toy they call ski
craft, thrill eraft or, mistaking the trees
for the forest, Jet Skis. (Personal water-
craft, the most appropriate name, is re-
jected as an innocuous-sounding
euphemism, according to one reader,
“akin to calling drug dealers pharma-
ceutical distributors.”)

While I don't retract or modify my
earlier position, I believe certain points,
apparently open to misinterpretation,
should be made erystal clear:

1. Here at POPULAR MECHANICS, we
strongly advocate responsible PWC op-
eration, This not only means following
all boating rules of the road, but observ-
ing common courtesy.

2. We strongly support all conservation
efforts designed to protect threatened
and endangered species, especially the

28

loon, which nests in shallow water.

3. All facts stated in my “Invasion Of
The Water Snatchers” column are accu-
rate. More than one reader alleged mis-
representation, bias, inaccuracy, ['ve
since double-checked all points in ques-
tion (too many to list here) and 1 stand
by my story.

4. Neither I, nor anyone at PM, will
ever write a story to placate advertis-
ers. It has never happened in the past,
and it will never happen in the future,
This iron-clad rule goes for large adver-
tisers and small ones, of which PWCs
are among the smallest of the small.

Shock of the new
Nothing so needs reforming as other peo-
ple's habits—Mark Twain

The inspiration of my “Invasion Of
The Water Snatchers” eolumn was last
year's banning of PWCs on bodies of wa-
ter less than 75 acres and on 15 larger
lakes in New Hampshire. Legislative
action in other states and communities
was also cited, raising the fear that
PWCs would soon be severely restrict-
ed nationwide.

Thanks to all the letters and my fol-
low-up phone calls, I've since become
well-educated on the PWC controversy,
especially in New Hampshire. There
are currently 50 bills pertaining to
PWCs pending in the Granite State.

The one most likely to emerge is a bill al-
lowing citizens to petition for PWC re-
strictions on a lake-by-lake basis. Last
year's ban, on smaller lakes and 15 larg-
er exceptions, remains in effect.

Interestingly, the compromise bill's

igrinal language was just the reverse—
banning PWC use first and then permit-
ting lake-by-lake hearings later. Cur-
rent Governor, Judd Gregg, by the way,
is on record as opposing PWC use en-
tirely. (Reportedly, he joked about
“taking a sledgehammer to them., ") And
former Governor, Mel Thomeon, is in fa-
vor of the Draconian language of the
original bill,

Even staunch opponents estimate
that only 1500 to 2000 PWCs operate in
New Hampshire, so why all the fuss?
Why the invective, the flood of restric-
tive bills, the record-breaking atten-
dance at hearings?

Human nature is at work here. PWCs
are new and radically different from tra-
ditional water sports. Adjustments to
noise and cloge-to-shore usage are re-
quired by nonusers. PWC riders, in
general, are youthful and prone to hot-
dogging and abuses, no doubt, have oc-
curred. And finally, water resources
are limited and fast approaching eritical
overuse, which is the real reason loons
have diminished. PWCs are the new lad
on the block and an easy seapegoat for
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present ills. (On the phone, several
readers admitted that PWC laws are
the first shot in their war for more re-
strictive lake management policies, and
that canoes and kayaks are even more
troublesome to nesting loons than

PWCs.)

Where do you stand?

I don't kmow about you, but to me PWCs
are a lot easier to live with than deple-
tion of the czone layer, global warming,
acid rain, ocean dumping, oil spills and

coming dangerously overcrowded? Is
continued survival of wildlife incompati-
ble with current heavy recreational use
of resources? And, finally, is opposition
to PWCs really just a symptom of a larg-
er problem that should be the real focus
of our attention?

I'd be interested to hear from readers
concerning your responses to the above,
Ultimately, [ believe the world will ad-
just to PWCs, just as it did to the rail-
road, horseless carriage and motorboat,
(Just as I did to the work on Interstate

responsibly, I've no doubt that PWCs
are as capable of following the boating
rules of the road as any other craft on
the water,

What are some of the worst PWC of-
fenses? Here's a short list: 1. Wake
jumping, 2. Driving out nonusers from
an area by monopolizing it, 3. Running
too close to shore, 4. Running too near
swimmers, 5. Making noise too early in
the morning, 6. Not yielding right of
way to other boats, 7. Chasing birds and
other wildlife, and 8. Disobeying no-

toxie waste sites. Is the PWC contro- 93.) wake signs.
versy really more emotionally charged But in the meantime, PWC devotees, None of these is a capital offense, but
than, say, the rapid extinction of spe- of which I am one, must police their taken together they add up to a pattern

cies, estimated in a recent issue of Na-
tional GGeographic to be about one
million logses in the next 25 years, or
one every 15 minutes!

The only way [ can explain it is that
people are fed up with the continuing
erosion of what used to be called quality
of life. They want to fight, even if only
symbaolically, for a comfortable lifestyle
that's rapidly disappearing. And
they've targeted PWCs as another out-
let for their growing urge to declare,
“Not in my backyard!"

I believe the PWC controversy raises
a number of questions. Is there a place
for safe, responsible use of PWCs on our
waterways! Do PWC users have legiti-
mate rights? Are lakes and rivers be-
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ranks. There is a perception among the
general publie, recently fueled by net-
work television reports with film foot-
age to support it, that PWCs are
regularly driven in an inconsiderate and
dangerous manner. This perception,
I've recently come to understand, oper-
ates on two levels: 1. Many nonusers
genuinely believe that the average
PWC rider is a born troublemaker (or
worse), who is attracted to PWCs be-
cause 2, PWCs, by their very design,
are reckless (or worse) vehicles.

The eraft may be intimidating to non-
users, and even annoying, but like all
plastic-and-metal machines, in-
herently neutral. (I'm excluding weap-
ons of destruction.) When used

of abuse. This is, perhaps, the most
damning eriticism of all, because it
seems to point to the necessity of in-
creasing marine patrols at a time when
there is no money available to do so.

To be honest, 1 spend roughly 600
hours on the water each year in various
parts of the country and I've never wit-
nessed an outrageous PWC incident.
Maybe I've been lucky, but I don’t think
go. Nevertheleas, [ still think it's up to
PWC users to police themselves and the
time to start is now. The future of the
sport is in their hands. The best advice [
can give, which comes from a born trou-
blemaker himself, Mark Twain, is: “Al-
ways do right. This will gratify some
people and astonish the rest.” |
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INSIDE DETROIT

BY JIM DUNNE

Focusing On The 1992 Bonneville

HE FURTHER our
T camera looks into the
future, the fuzzier the
picture becomes, This proto-
type of the 1992 Pontiac Bon-
neville is undergoing tests
now at GM's proving grounds
in Michigan and Arizona.
Much of the rear part of
this car is disguized to hide
the C-post area. The sloping
panel at the rear covers an
upright back window, and
distorts the appearance of
the car, this to cover Ponti-
ac's actual styling intentions,
But the front end is anoth-
er story. Because the car's
new stvling may affect the
air intakes used for engine
cooling, no disguises are per-
mitted. 5o the front end
shown in this spy photo is
just about what the 1992
Bonneville will look like.
Mechanical details are un-
changed for the most part,
with front-wheel drive and
3.8-liter V6 engine gimilar in
most respects to today's Pon-
tiac flagship model,

Probe, 1990

An all-new model just over a
year ago, the Probe for 1990
will be only slightly changed
in appearance. Look to the
grille texture to see the dif-
ference. An eggerate insert
in the grille apening identi-
fies the "90 model. The '89s
have open scoops with no

grille.

| Though heavily disguised, 1992 Bonneville test mule indicates what front of Pontlac will ook like.

Probe will continue with a
d-cylinder engine until the
1992 model is introduced, At
that point a Ford-made V6
will become the top engine
option.

Probe is manufactured as a
joint Ford-Mazda venture at
the new Mazda Flat Rock
plant, just outside Detroit,

Caprice
Comments

A sample drive of the 1991
Chevrolet Caprice shows
that the car is little different
in acceleration and handling
from current models. But the
big Chevy sedan of the future
ig dramatically different in
appearance and modestly im-
proved in ride,

Itz exterior styling
cthanges speak for them-
selves. The new caris 3 in.
wider and 2.5 in. longer than

Ford Probe for 1990 will get minor revisions to grillework.

0

the 1989 Caprice. It appears
even bigger, with its softly
curved body surfaces and
aero profile,

The windshield angle is
particularly interesting, The
base of the glass will be
moved forward about G in.,
giving the glass an aggres-

— -

1991 Chevy Caprice will ride atop current rear-drive platform.

sive rake. Because of this one
change, the wipers will be
exposed, rather than hidden
under the lip of the hood.

Also, the heater/air-condi-
tioning system will be moved
from under the hood tothe in-
terior of the car, under the in-
strument panel.

“It's & more efficient posi-
tion for the air conditioner,”
reports one Chevy official.
“The coolant follows a
straighter path in this sys-
tem, since we need fewer
tight turns in the plumbing.
Air-conditioning efficiency is
up 30 percent.”

Radio controls are also
“new." In place of pushbut-

tons and rocker switches, the
Caprice radio will use twist
knobs for ONOFF, VOLUME
and station tuning.

“You won't see a POWER
button either,” reports our
Chevy engineer. “It's just
not necessary."”

While the gkin is new, the

Caprice's 1991 bazic layoul is
tried and true. It uses a 5.0-
liter fuel-injected VB, 4-
speed automatic, and rear-
wheel drive, all mounted in a
frame-and-body chassis.
That's a virtual carryover
from the 1989 model.

However, the ride has
been improved through the
use of softer body insulators,
designed to soak up some of
the harshness of the tires,
producing quieter, smoother
operation,

Placebo Pedal

A dummy elutch pedal to go
along with its new type of
{ Please buri o page 32)
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EOPLE WRITE TO PENNZOIL

Straight answers from the automotive experts.

What’s The Right Oil For Your
Light Truck?
I've received a lot of letters recently
from owners of light trucks, which
include popular mini and mid-size
sport pick-up trucks.

And their #1 concern is motor oil.
What's the best 0il? Can I use the
same oil for my truck that 1 use in my
car? Are there motor oils exclusively
for light trucks? The answers fall into
three categories.

Truck Engines Vs. Car Engines
First of all, the main thing 1 want
to stress is that there's no difference
between light truck engines and
passenger car engines.

It's not what you're driving, but
how you're driving your light truck
that makes the big difference. Like
using it for off-road in 4-wheel drive.
Pulling big trailers. Hauling heavy
loads. The kind of driving that makes
your light truck engine rev higher,
run hotter, and work harder than
your car engine,

And with this kind of rugged
driving, mare frequent oil changes
are needed, to avoid oil contamin-
ation and the possibility of severe
engine wear.

Finding The Right Oil
To be sure you're using the proper
motor oil, you should follow one
simple rule: Check you owner's manual,
1)l tell you the exact weight and
AP {(American Petroleum Institute)
classification your light truck is

=

>
)
/

By Don Johnson

e e e —"
Vice President, Product Engineering
Pennzodl Products Company

designed to use. By following your
manufacturer’s recommendations,
you're assured of getting the best
protection for your truck engine, and
your truck warranty. Don't choose a
motor oil based on price or conve-
nience, If it's not the right weight and
API classification recormmended i your
oumer’s manual, don’t use !

The Myth Of “Specialty” Truck Qils
Some of you have also asked me
about certain oils claiming to be
"specially-formulated” for light
trucks. These so-called “truck” oils
have an APl dassification of “CE"—

a classification for heavy-duty trucks,

like 18- wheelers with Cummins or
Mack diesel engines.

You won't find these oils recom-
mended in your owner’s manual for

mfml

World Class Protection

—_—

gasoline engines. So for all gasoline
powered light trucks, a classification
of “5G/CD" is strongly recommended.
The important thing to keep in
mind is, even while an oil may not
be harmful to your engine, if it's not
recommended by the manufacturer,
and you have an oil-related engine
problem, your truck warranty could
be voided, and repair costs could
be yours alone!

My Recommendation
For light truck owners who want
the best in engine protection, I tell
them to check their owner's manual.
And then, choose quality Pennzoil
in the weight recommended by
the manufacturer.

Every weight of Pennzoil Motor
Oil exceeds the API's highest
standards for passenger car engine
protection, and for light trucks, too.
S50 no matter what make of light pick-
up truck you have, there's a Pennzoil
Motor Oil with the right specifications
that can protect it. In any tempera-
ture. And in any driving condition.

WERE OPEN TO QUESTIONS
about your motor oils, lubricants and
engines. However, you can tellusa
few things, too. Maybe you've dis-
covered something interesting about
motor oils or lubricants, Or you have
a special reason for being a Pennzoil
fan. We would like to hear from you.
Write to: Don Johnson, Pennzoil
Products Company, P.O. Box 2967,
Houston, TX 77252-2967.



INSIDE DETROIT (Continued from page 30)

manual transmission is one of the sug-
gestions the Luk company is hearing
from the auto companies. Luk, a Ger-
man company operating out of Ohio,
supplies elutches and clutch parts to all
of the U.S. automakers. Their latest de-
sign is an automatic/manual transmis-
gion that needs no eluteh pedal. Just
maove the shift handle, and a cluteh auto-
matically disengages through a torque
converter. In addition, the Luk clutch
helps a car run smoother, The torque
converter dampens the vibrations that

But when Luk engineers demonstrat-
ed the new system for Detroit's engi-
neers, they were asked if they could put
the clutch pedal back in the car. Many
drivers want a cluteh pedal, it seems,
whether they use it or not. So Luk is
now investigating a clutch system that
uses both a manually operated eluteh
and an automatic. Or, as has been sug-
gested, a setup with a dummy pedal.

Preheater

Summer may be the wrong season to

come from engine pulses or torque

talk about it, but GM is developing a
spikes and driver error.

heater system that will warm up your

)

P L
PAINT
REMIPVER

Wp{nt remover made -
cially for wood, which -Hache:::m

paint but not the wood.
ordinary person:
Dennis Lane, police officer.

The
inary result:

The ex
Well, just look at this chest.

“1 had something to get
off my chest—3 layers of paint.”
Dennis declares, “My chest was
layered in paint. But | knew deep
down there was beautiful wood,
s0 | took its coats off easily with
Formby's® Paint Remover. And
without sanding.”

Independent rests show thar of
the three best known brands,
Formby's Paint Rcrlllm-:r L';bet::r
at removing more layers of paint.
And our special wood formula
doesn't raise

car before you start it in the morning. A
small gasoline heater is designed to
ignite—either by remote control or au-
tomatically—and heat up the engine
coolant,

An extra water pump and the ear's
heater system is used as part of the
heatup sequence. After a half hour or
so, the engine becomes warmed up, the
interior of the car reaches about 55°, and
the windshield is cleared of frost.

The system reportedly is similar to
one sold in Europe.

GM Alphabetics

Oldsmobile ran into unexpected difficul-
ty in assigning a code letter to one of its
future models. Originally, the vehicle
was assigned the letter § as part of its
code name. But that was soon switched
to the letter G.

1t seems that not all the computers at
General Motors read the letter @ in
quite the same way. To some of the com-
puters, it meant something else that had
nothing to do with automobiles. So the
encoders went back to the code room
and punched up another of the General's
much-used G codes.

Saturn-San

If you ean’t lick 'em, copy them. That
seems the plan at Saturn, where Japa-
nese methods, machines and marques
are used to help produce the new sub-
compact due out in the fall of 1990,

The Japanese work method of cooper-
ation between worker and management
is in full bloom at Saturn. Union mem-
bers work alongside management in ev-
eryday chores as well as in strategic
planning meetings. A number of heavy-
duty Japanese machines are installed in
the Saturn plant, including two monster
4500-ton stamping presses that bear the
Komatsu brand and smaller Hitachi-Zo-
zen presses—all imported from Japan.

All-American Mazdas

Mazda officials say their assembly plant
in Michigan builds MX-6s to the same
high-quality levels as those built in Ja-
pan, and perhaps even higher.

It is generally aceepted that Japanese
quality has been the standard of the
world lately, so the Mazda estimate is
highly significant.

Much of the credit is given to the 1.5,
auto workers, who aceept the Mazda
plan for more cooperation between
workers and management.

The Mazda system of continuous im-
provement—hkaizen—is working in the
U5, plant. Teams of workers identify a
problem, plan together to get it fixed. It
is also pointed out the Mazda plantin the
1.5, has the benefit of operating with
all new machinery—ies, presses, ma-
chine tools—and the latest in electronie
controls. ™
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PM HOTLINES The only

Il
congmmcars Lol

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

HOTLINE PHONE NUMBERS

Special telephone numbers here at Popular Mechanics allow you to call
our editors directly and easily. They're activated once a week, on
Wednesdays, from 3 to 5 PM EDT. All the editorial staff hotline phone
numbers are listed here.

HOME & SHOP

Steven Willson, editor (212) 265-7538
tbuifdil.liu];[, home remodeling)

Tom Klenck [212) 265-7570
(shop design, tools, |

Roy Berendsohn [212] 265-7572
[furniture making and design)

ELECTRONICS/PHOTOGRAPHY

Stephen Booth, editor (212] 265-7581
SCIENCE/TECHNOLOGY/AEROSFPACE

Tim Cole, editor [212) 265-7740
AUTOMOTIVE

Tony Swan, editor [212) 265-7526
[new cars, motorsports)

Mike Allen [212) 265-7536
[technical and design, care and maintenance)

BOATING/OUTDOORS

Joe Skorupa, editor [212) 265-7596
GENERAL

Joe Oldham, editor-in-chief [212) 265-7503
Bill Hartford, managing editor [212) 265-7518

READER SERVICE BUREAU

We have a Reader Information Bureau that is operational five days a
week during regular business hours. Our Reader Service Bureau number is
[212) 649-3127. Please call our Reader Service Bureau, not our editors, for
information on back issues, reprints of articles, subscription inguiries,
plans offers and so on. It will save us all time.

ELECTRONIC MAIL

You can call the PM computer any day between 6 PM and 8 AM [only)
EDT. The number is (212) 582-8369. Once you're on line, you can leave
messages for specific editors, or direct inquiries and comments o a specif-
ic depantment. The department bulletin board also allows you to share
your thoughts with other readers who call in.

New users will get an identification number and password that allow
them to access the system. Simply set your communications software to 8
bits, no parity and one stop bit (8-N-1), and set the baud at 300 or 1200. If
you're asking a specific question, allow a week before calling back for our
answer.

FAX MACHINE

You can fax written mail to us if you have access to a fax machine. Our
fax number is [212] 586-5562 and is available 24 hours a day.
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OLD HOUSE RESTORATION

BY BOB VILA

Restoring Siate And Tile Roofs

FYOUR old house
has an original slate
or tile roof, consider

it a lucky inheritance. Aes-
thetics aside, many of these
early roofing materials are
still functioning well today,

after years of exposure to |8

time and the elements.

But when roofing prob- §
lems arise in one of these |

original relies, it's often time
for the lucky old-house own-
er to stand firm against the
advice given by many mod-
ern roofers to replace these
beautiful, old materials with
today's asphalt shingles,

In most cases, whatever
problems do arise after years

of faithful service can be re- §

paired. If you're a sophisti-
cated do-it-yourselfer—and
aren't afraid of heights—you
can probably tackle many of
these repairs yourself. Ifnot,
it's simply & matter of doing
some research to find a quali-
fied roofer who has experi-
ence restoring slate or tile
roofs, and is sensitive to your
desire to saveit.

Let's take a look at these
historic roofing materials
and the problems that are
likely to arize with them, as
well as the best way to com-
plete your restoration.

The basics

Longevity, coupled with the
fact that they are virtually
maintenance-free, are two of
the prime advantages of slate
and tile roofs,

Considerad the finest roof-
ing material money can buy,
slate was popular until the
late 19208, A naturally dura-
ble stone, it's not uneommon
for a properly laid slate roof
to last 100 years or more.,

Slate will differ in color de-
pending on the veins from
which it was mined, and gen-

Contributing Editor Bob
Vila is host of public televi-
sion's “This Old House.”
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erally ranges from various
shades of blacks, blues,
grays and greens to the rarer
purples and reds,

There are two kinds of tile
roofs: elay and eonerete.
Commonly associated with
Spanish Mission, Roman-
esque Revival and Italian
Villa-style houses, clay tiles
have been produced in Amer-
ica since the mid 1600s,
Found in numerous eonfigu-
rations, most common are ei-
ther flat or Spanish S-shaped
tiles.

Conerete tiles, manufac-
tured in the early 19008,
were very popular then. Pre-
dominantly red or green,
time and the elements have
often eroded most of the col-
or from the exposed portions
of these tiles. So what you of-
ten see, when you look up at
an old concrete tile roof, is
something akin to a giant
sidewalk. Like clay tiles,
both S-shaped and flat con-
crete tiles are commonly

Slate, clay and concrete tiles are

found on old-house roofs,
Some of the latter, called bar
tiles, have channels, flutes or
ribs on the top surface.

All these materials are still
being manufactured or quar-
ried—in the case of slate
—today. As a testament to
their longevity, it's not un-
common to find a 50-year
warranty with these new
products, Of course, quality
like this doesn't come cheap.
You ean expect to pay many
times more for a new slate or
tile roof than you would for
even the best azphalt materi-
al money can buy.

But unless the elements
have totally deteriorated
your old roofing material, re-
pairing your roof shouldn't
mean a total replacement. [t
is possible, in many cases, to
restore an existing slate or

tile roof.

Reasons for fallure
One of the biggest culprits in
slate roof failure is initial use

NEW ENGLAND SLATE CO. PHOTO '

all great roofing materials. Their longevity and durabllity are well-
known in the bullding business as is their beautiful appearance, shown in this old slate roof, |

of the wrong nails. Copper
nails are the only thing that
should ever be used to secure
this material. If vou notice an
alarming number of slates
are loose or missing, the rea-
son could be that the old
niails—which were probably
iron—have deteriorated.
The worst case scenario is
that the whole roof was laid
this way, If deteriorated
nails is the case, the only so0-
lution may be to take up the
remaining slates and re-lay
the roof correctly.
Decasionally, the slate it-
self will be at fault. Some
slates are naturally more po-
rous than others and, over
the years, the natural freeze-
thaw cycle will take its toll on
them. The results, spalled
or delaminated materials,
weaken the roof as a whole
and must be replaced.
Another problem common
to both slate and tile roofs is
breakage from mechanical
means. Usually, this is the
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result of fallen tree limbs or walking on
the roof—perhaps to install a TV anten-
na—and stepping on the roof the wrong
way. You really have to be careful on
these surfaces to distribute your weight
evenly by walking on the areas where
the tiles or slates lap one another—this,
of course, is the strongest spot.

Since any cracked or missing tiles or
glates leave dangerous gaps in the sur-
face for the weather to enter, locating
these weak spots is your first defensze

against future leakage and rot.
Replacing slate and tile
If you've caught the problem in time and

the felt paper, which acts as a vapor bar-
rier under the roof, is still functioning
properly—meaning it's repelling water
—individual tile or slate replacement is
usually all that's required to get that old
roof back in shape.

The easijest tiles to replace are those
that have lugs on the back which simply
latch over the wood strip, Once the bro-
ken tile is removed, a little shove with
your hand is usually all that's needed to
make the new tile jump over the strip.
In addition to the hold of these back
lugs, the tile is also interlocked with ita
neighbors on both sides and overhead.
Depending on the roof's pitch, this is
usually sufficient for it to stay in place.

Many times, flat or S-shaped tiles are
nailed at the top to the wood strip. If you
can't get up that far to nail in a new tile,
inserting and nailing a copper strip be-
tween the tiles can act as a clip to hold
the replacement piece in place. Simply
push the new tile up and in place, then
bend the copper strip up to hold it.

Replacing slate is a similar process.
Using a ripper, a special tool designed
for this type of roof work, release the old
slate and clear the pocket of all old nails.
Then simply slide the replacement slate
in place, securing it with a slate hook.
These galvanized, heavy-gauge wires
are formed into a small S-shape. A nail
in the top part of the hook secures it to
the roof, while the bend in the bottom
holds the slate in place.

Probably the most difficult part of
this project is finding the needed re-
placement pieces. The color of both tiles
and slate will always vary. Add to this
the altering effects of the elements and
pollution, and you can gee that finding
the right match may take some digging.

Because of this, it's best to first try to
find replacement materials locally. 1f
you've got a tile or slate roof, yours
probably wasn't the only one laid in your
community, Others have probably been
removed and replaced with more mod-
ern roofing materials over the years,
Check the Yellow Pages for the oldest
roofing company in your area, Chances
are, they may have an inventory of the
old materials they've removed.
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Siate tiles not only vary In color, but also in
size and texture. Clay tiles, on the other
hand, can vary In color but are much more
uniform In size and texture. Concrete tiles
are the most uniform of all.

If your local search fails, there are
companies that inventory this type of
thing. Raleigh, Inc., 1921 Genoa Rd.,
Belvidere, IL 61008, (815) 544-4141,
will ship replacement tiles and slates
anywhere in the country. The New En-
gland Slate Co., Burr Pond Rd., Sud-
bury, VT 06733, (B02) 247-8809, is
another good source for salvaged slate,

Take up and re-lay
Unfortunately, roof restoration prob-
lems often go a bit deeper than just sim-
ple replacement. While the majority of
these roofing materials will successfully
withstand the test of time, the under-
layment will not.

If the felt paper is dry, parched or
cracked so that it no longer repels mois-
ture or sheds water, then you've got a
bigger job on your hands. Many times
when the felt paper has failed, you'll find
that the wood strips, or battens, the
tiles are attached to have also deterio-
rated. Even more serious {5 the proba-
bility that the decking below has also
begun to feel the effects of the weather
and it, too, has started to rot.

If that's the case, you'll have to take
up and re-lay the roof in these problem
spots, Basically, this involves removing
the tiles or slate, replacing the decking,
wood strips and felt paper, then laying
the original tile or slate back down.

Deterioration like this usually oceurs
in places where moisture tends to accu-
mulate, like eave courses and areas near
dormers and valleys, or in spots where
the freeze-thaw eycle or ice damming
oecurs. Of course, any places where
you've had broken or missing tiles or
slates for a prolonged length of time or
where the flashing is worn and ineffec-
tive are also prime candidates for strue-
tural damage underneath,

If you discover that your roof does
warrant this work, your experience and
expertise level—as well as the pitch of
the roof—should be a guide when decid-
ing whether or not you can do this job
yourself. If you decide to go the profes-
gional route, make sure the contractor
you choose has good references. ™

Send for your free copy of the Heil
Home Comfort Guide and get started on
the road to energy savings. This easy-to-
read booklet tells you everything you
need 0 know aboul buying an energy
efficient home heating or cooling system.

For example, did you know that the
Heil 712 is one of the most efficient
central air conditioners on
the market today? i

Send for your copy
of the Heil Home
Comfort Guide and
learn how you can
lower those monthly
Enmggr costs,

-hm:u cmm OO TS W

485 HEIL QUAKER CORPORATION
I S S — — -
F‘utaFREEmpyallheH:ll Home Comiort
Guide, call toll-free
1-B0044 TAT00
or fill in this coupon and mal to:
Hesil
Inguiry Dept.
460 Tenth Circle North
Mashville, TN 37203
[ Yes, I'd like to bearn how to save on enengy
costs. Send me your FREE copy of the
Heil Home Comfort Guide.
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BY STEPHEN A. BOOTH

ELEC TRONICS

The Reruns Of August

OTHING IS sup-
posed to happen in
August. Thisis why it

is nicknamed “the dog days.”
To seamen of the sailing ape,
the winds died and becalmed
their ships in the month
when Sirius, the Dog Star,
rose and set with the Sun. To
people of the television age,
August is reruns time, the
dark before the dawn of a
new programming Season.
Contrary to its lethargic
reputation, August can boast
lots of memorable broadeast-
ing events. On Aug. 5, 1921,
radio station KDKA in Pitts-
burgh delivered the first
broadcast of a major league
baseball game. The dog days
brought the first major
league telecasts, too—in
black and white on Aug. 26,
1939, and in color on Aug. 11,
1951. Both came from Eb-
bets Field, courtesy of the
Brooklyn Dodgers and NBC.
Actually, the first baseball
telecast (and first sports tele-
cast of any kind) hit the air-
waves on May 17, 1939—

Below, Pllot 3-in. TV with mineral oll
magnifier [top) and Zenith porthole set.

exactly 50 years to the day
this column hits the press. It
was NBC's camera again, at
a game between Princeton
and Columbia, alma matter
of Yankee great Lou Gehrig,

Just 17 days before, on
April 30, NBC had begun
regular telecasts with the
first airing of a presidential
address—Franklin Delano
Roosevelt opening the New
York World's Fair. Becausze
fewer than 200 TVs were
available, only about 1000
people saw FDR compared
to some 24,000 who turned
out at Yankee Stadium that
day. The people who wit-
nessed the first presidential
telecast probahly didn't real-
ize it would change politics
forever, any more than the
baseball erowd realized it
was witnessing Lou Gehrig's
last game.

As noted in last month's
column (“Electronies,” page
20), regular telecasting in the
L. 8. commenced 50 years

ago at the New York World's
Fair, But TV wasn't born in
1939, nor is it the brainchild
of any one inventor,

The precedents reach back
to the late 18th century, and
represent the contributions
of many individuals. This
heritage iz elaborately docu-
mented in the exhibition of
TV's history, titled “Ameri-
can Television From The
Fair To The Family, 1939-
1989." currently running at
the Smithsonian Institute’s
National Museum of Ameri-
can History.

You'll find the exhibit in
the museum’s Nation of Na-
tions wing—an appropriate
location, as TV was an inter-
national development. In
fact, the term tefevision was
coined by a Russian, Con-
stantin Perskyi, presenting a
technical paper in Pariz in
18900—though American sci-
ence- fiction maven Hugo
Gernshack popularized the
word. Earlier, in 1879, Brit-

ain's Sir William Crookes had
begun experiments with the
cathode rays needed for elec-
tronie television, and by
1897, Germany’s Karl Ferdi-
nand Braun managed to con-
trol the electron scanning
beam in a cathode-ray tube.

While work on electronic
television progressed in the
wings, the public’s first ac-
quaintance with “radio-
movies™ came with
mechanical television.

In 1884, Germany’s Paul
Gottlieb Nipkow developed a
mechanical scanning device
that could transmit images
over short distances. The
basic idea was to direct the
light reflecting off a subject
through holes in a spinning
dise—muech like the shutter
of a motion picture camera.
But instead of directing the
exposures to light-sensitive
film, the image receptor was
a photoelectric cell.

Mechanical TV broadeasts
commenced in the 1920s.
Britain's John Logie Baird

e
(Please turn to page 24)

Vintage shows include (from top left): "Howdy Doody.” “'| Love Lucy.” Brookiyn Dodgers from Ebbets Fleld, Gleason's "Honeymooners.”
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Thanks to Truck Riders
by Pioneer, there’s no reason
to ever leave your truck.

When ynu‘ve gol Truck Riders,
vou've got all you need right there
in your truck.

Like a high-power AM/FM
cassette deck with Quick Release
and rugged control knobs. Super
Bass for doubly rich lows, And
Supertuner” III™ for clear FM
reception even when you're out in
the boonies.

Add rugged 200-watt speakers
(acoustically designed for your

cab) and you may never leave your

truck. Except to put the speakers

on the hood, which you can do
thanks to an easily detachable
mounting system.
Truck Riders by Pioneer.
Don't get stuck with anything else.
For more information about
the new line of Truck Riders
cassefte decks and speakers, call
1-800-421-1404.

) PIONEER

C [ Plseer Elevivamios | US4 lar.. Ling Beach T4



TOYOTA PARTS AND SERVICE

ELECTRONICS | Continued from page 26)

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

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

Parts and Dealer Service.
When you buy a Toyota, you
buy quality. And your Toyota
dealer is always ready to help

vou keep it that way.
For more information about

Toyota products or service.

contact your Toyota élaab:m-

introduced a working system in 1925, a
development paralleled in the U.S. by
Charles Franciz Perkins. The latter, a
lone inventor who also developed the
modern movie projector, became a
broadcaster in 1928 when the federal
government issued permits for experi-
mental telecasts, His two experimental
stations aired movie films, which Amer-
icans could view through the 1-in. peep-
holes of homebuilt, spinning-dise re-
ceivers. Soon after, the big boys like
RCA (NBC) and General Electric
Jjumped in.

Developments in all-electronic TV
would short-circuit the mechanical sys-
tem. Between 1923 and 1931, all the
pieces were in place, thanks to simulta-
neous breakthroughs in display and
camera tubes by Philo T, Farnsworth, a
Midwestern whiz-kid, and RCA's Rus-
gian-born Viadimir K. Zworkin (the in-
dependent David and the corporate
Goliath would fight patent battles for
years to come). Ironically, the British
Broadeasting Corp. embraced the boob-
tube in 1936—three years before NBC's
World's Fair telecast and five years be-
fore the U.S. Federal Communications
Commission okayed our present NTSC
(Mational Television System Commit-
tee) method of telecasting.

The rest is history. Although NBC
began regular telecasts in 1939, and
TVs were on the market (pioneer Allen
B. DuMont was actually selling a “gi-
ant” 14-in. tube receiver in 1888), TV
didn't take off until after World War I1.
Some 6000 receivers were produced and
sold in 1946, with nine stations on the
air—including the now-defunct DuMont
network, where the late Jackie Gleason
and his “Honeymooners" made their
1966 debut as a skit on the original
“Jackie Gleason Show."

By 1950, 140 brands were producing
more than 5 million sets a year. The
golden age of TV was in full swing with
classic programs such as “The Milton
Berle Show" (1848) and “I Love Luecy”
(1951) appearing in glorious—and
live—black and white, Color TVs and
videotape wouldn't become available
until 1956,

This year, Americans will buy nearly
10 million VCRs and 22 million
TVe—most of them eolor. There isa TV
in virtually every home, and a VCR in
three out of every five. Meanwhile, just
over the horizon is wide-screen High
Definition TV, possibly in time for the
1992 Olympics.

Smart Money

Magnetic technology is used for much
more than recording TV programs on
tape. The U.8, government and other
money-making entities embed magnetic
particles in their eurrency, so they can
tell the real thing from counterfeit.

Counterfelt cash Is a billlon-dollar a year
business. Cashscan |above | and Vistatector
examine bills for the magnetic printing em-

Apparently, there's a lot of bogus
cash in cireulation—the 1.5, Secret
Service estimates that more than a hil-
lion dollars worth of phony greenbacks
hits the streets each year. To help amall
businesses avoid getting stuck, two
companies have introduced countertop
counter-counterfeit devices.

Vistatector ($100) by Vistatech En-
terprises and Cashscan ($150) by a com-
pany of the same name each examine the
portrait side of a bill for the correct
placement and intensity of the magnetie
imprints, and flash the pass or fail sign
inabout asecond, On U.S. currency, the
lettering of the bill's denomination be-
low the portrait is magnetized—but the
devices go a step further by checking for
L@Eﬁﬂm where it isn't supposed to

Phony Tape

Speaking of counterfeits, there's plenty
of unlicensed videotape around. Ifa
VHS cassette lacks the VHS trademark
logo, this means it hasn't been approved
by JVC, the licenser, and might be sub-
standard in quality. Besides the tapes
that don't carry the VHS logo, there are
off-brands that use the logo without
authorization from JVC.

With hundreds of brands on the mar-
ket, it's tough for JVC to police the U.S,
market from Japan. So we're happy to
learn that JVC has designated the Ad-
vanced Produet Evaluation Labora-

tory—the same lab that performs our
electronics tests—to conduet enforce-

ment testing here, In our opinion, JVC
couldn't have picked a finer lab. ™
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TOYOTATRUCKS

The Competitions Saying A Lot About Their Engines.
Heres What Motor Trend Says:

“TheVb -powered Toyota SR Ran Away
From Every Other Truck InThe Field”

Which isnt a surprise, considering Toyota’s three-liter,
electronically fuel-injected V6 is the most advanced compact
truck engine available. Meaning it squeezes out more horse-
power per liter than any engine in its class. All together, 150
wild stallions.

Just one reason Motor Trend named Tovota *Truck of the
Year”™ Which leaves the competition no alternative but to talk
among themselves. So if having the most advanced compact E —— -
Mﬁmﬂmrﬂhﬁﬁhﬁmﬂ from an objective Gict Mare From Lik_ Bk Lip! G500 Byon Macy Bake, IS4, Jac

mfl;'c:"i f%ﬁ%ﬂ for more information and TOYOTA Q UA L l TY

nearest dealer location. WHO COULD ASK FOR ANYTHING MORE!



SCIENC

BY TIMCOLE

How We're Destroying The Canadian Wilderness

EVELOPING ways

to preserve Earth’s

fragile environment
is one of the most compelling
science issues of our time.
But when the discussion
turns to acid rain, the issue
also gets political. Nowhere
do the competing interests of
environmentalists, industri-
alists and politicians clash so
directly. Careful scientific
analysis by the U.5. and Ca-
nadian governments has
helped focus attention on the
problem—but adequate solu-
tions that reduce sulfur-diox-
ide emissions from aging
coal-fired generating plants
are still a distant goal.

Focus on the future
The accom ing charts re-
veal the source of most S0,
emissions that ultimately fall
on pristine Canadian lakes.
Electric plants in America's
central states are producing
tons of S0, annually. Prevail-
ing westerlies transport the
acid to the more than 300,000
lakes and streams in the east-
ern provinees of Canada—all
prime fishing grounds and
hateheries. It's estimated
that 14,000 lakes in Canada
are completely acidified
—with the loss of all indige-
nous fish species. Acid rain is
also damaging U. 3. lakes, ac-
cording to EPA estimates,
including 3800 in the North-
east. Lakes aren't the only
casualties. Forest dieback is
accelerating, which affects
logging and maple syrup in-
dustries, as well as tourism.
C.urmamn in the infrastruc-
ture has affected buildings,
monuments and bridges.
Computer models and field
experiments show that
transborder movements of
sulfur dioxide were on the or-
der of 3.2 million tons in 1985,
with projections of between
3.5 million and 4.2 million by
1985. Ninety percent of the
flow originates within 300
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The slow destruction of North America’s once-pristine lakes and riv-
ers begins with sulfur-dioxide emissions at coal-fired electric-gener-
ating plants In our central states.
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We're generating significant 50, emissions in our most industrialized
states that eventually fall on Amerlcan waterways—but much of

what the states emit also falls on Canada.

miles of the border, Studies
show that, by state, Michi-
gan is the worst culprit, with
Maine, Minnesota and Wis-
eonsin not far behind. While
756 percent of the acid that
falls on Canada originates in
the States, only 15 percent of
the acid that falls on our
northeastern states is said to
originate in Canada,

Some solutions
Recent treaties have ap-
proached the problem cau-
tiously. Our overdependence
on eoal—a sad reality until
this country invests in clean-
coal technologies like lique-
fied bed eombustion, and
safer storage for nuclear fuel
wastes—is literally killing
planet Earth., Until strict
50, limits are imposed, how-
ever, it will take another sci-
entific discipline—namely
economics—to bring real re-
ductions in acid rain.

The Bush Administration
is promoting legislation that
would allow companies to
buy and sell the rights to pol-
lute, allowing the market-
place, guided by appropriate
legislation, to gradually im-
pose measures to self-limit
emissions. It's thought that
pollution is an inevitable con-
sequence of an industrialized
economy, but some compa-
nies pollute more than oth-
ers. By establishing an upper
limit on pollution—by decid-
ing how much is too
much—and then letting the
private sector sort out who
will be permitted to emit
S0,—buying and selling pol-
lution rights, for instance
—real controls can be estab-
lished for the first time.
From then on, the total per-
missible tonnage of emis-
gions from any given region
can be reduced gradually as
cleaner technologies come on
line. Only then will we be-
come better neighbors.

{Please turn to page 42)
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (see details below)

introduces one of the

The Secret is “Poly"

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

Years of Testing and Use
Have Proved it Truel

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

The March/April 1982, p. 35 issue of
“Consumer Digest” magazine stated,
“Slick 50 does reduce engine heat and

ordinary wear, and our informal tesis
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

One of the country's most respected
research institutes reported applying
a powerful ulirasonic 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 prestiglous as our
Underwriters Laboratories, tested Slick
50 In 1986. They lound substantial
increases in both mileage and horse-
power. Their tests showed that these
gains were due to a reduction in friction.

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

The power technology laboratory at a

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

The Space Shuttle 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

Perhaps most dramatic of all 1s a tor-
ture test overseen by the Automotive
Services Council for Pennsylvania and
shown on WTVE television. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oll was drained from each vehicle, and
the cars driven without the oil plugs for
about a half hour. The water temperature
never rose and the engines sustalned no

apparent damage.

It's Easy to Treat Your Engine

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

Only One Treatment Necessary
[i's permanent, so you do it only once,
not each time you change oil. One quart
of Slick 50 will treat all standard 4, 6 and
Boylinder 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 olls. However, once an
engine is treated, you can go back to a
graphite type If desired.

4 Ways Slick 50
Saves You Money

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

50 can:

1. Increase mileage

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

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

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 80% of the engine wear on a car
can be caused by lubrication starvation
cars when first started before
the oll begins to circulate. Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer’s engine
warranty requirements. In addition, this
oll carries an American Petroleum Insti-
tute service classification 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 {nvoice with a short
note telling why, for a prompt full
refund—no questions asked.

Profit from Selli
Slick 50 \"nurul'r

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

sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised in a current magazine at
a lower price, we will beat that price by
52,00 per quart.

For purchase or further information
call toll-free 1-B00-525-8624, ext. 8 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B2, Dept. PMBS3,
Sln Illrm Clll!nmll ms

"l"-,l wanl o imprmru my ::.ur’s pu'l'nrmannu
and save my engine—rush me risk free:

1 One Slick 50 at $39.95 + $4.00 shipping and
handling. Cai. Resdens add 7% Sales Tax,

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

O Check [OCOD 0O Visa/MasterCard
Card #

Exp. Date
Name

Address
(Give street address il possible for UPS delivery)

City State Zip

Progressive Energy Corporation

255 South Bent Avanue, #82, Dept. PMBES
San Marcos, California 82069
CALL NOW, TOLL FREE 1-800-525-8824
IN CALIFOANIA, TOLL FREE 1-800-233-9559.

£1888 Progressie Entergy Comp,



FIENCE

{Comtinued from page 40)
Grouper Grope

Ome way to ensure Earth’s survival is to
learn more about our various marine re-
sources. Some are renewable. Some are
not. The key issue facing scientists is to
learn more about a particular species’
habitat in order to protect it from exter-
nal influences.

John Fine, a frequent PM contributor
and author of the book Oceans In Peril,
recently returned from an expedition to
study the unusual way groupers propa-
gate. Diving about 8 miles north and
east of Posada del Sol near the Hondu-
ran island of Guanaja, Fine and his team
observed thousands of Nassau grou-
pers, Epinephelus striatus, hanging to-
gether in a ball or cone formation
between 50 and 120 ft. The groupers
were mating in a rarely observed ritual.

The fish are territorial and solitary,
usually living out their lives on reefs or
in caves. But once each year—after the
full Moon in January—they congregate
near reefs around Posada del Sol. How
the fish find their way to these banks at
this time of year can only be partially ex-
EJlﬂ.inEﬂ by the fact that the full Moon fol-

ws the shortest day of the year. While
the Moon phase may trigger migration
and aid in navigation to the offshore
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banks, something more is needed to
guide these fish to the same site year
after year.

The answer to the mystery may have
been partially solved when divers ob-
served an underwater current that
swept northeast prior to and during the
full Moon and for a few days thereafter.
Asz the full Moon waned, the underwate

John Fine [third from right | and team meas-
ure grouper caught during mating ritual.

eurrent changed direetion, moving to-
ward the Southwest,

A week after the full Moon, the grou-
pers were gone. Just where they come
from is unknown, although scientists
speculate that the fish came to the mat-
ing spot from the entire reef areas on
(Guanaja and Honduras’s adjoining Bay
Islands. Part of the yet unsolved mys-

tery is how they are able to find their
way over large distances while swim-
ming underwater,

Synthetic People

The process of rebuilding human beings
using biomechanical body parts contin-
ues to hold promise for shattered lives.
One dilemma: Scientists have been un-
able to create artificial tissue to replace
arteries, ligaments and other softer or-
gans. Rejection is one problem. A lack
of necessary elasticity is the other.

But now, researchers at the Univer-
sity of Alabama at Birmingham have de-
veloped a new bioelastic material out of
polypeptides—repeating strings of ami-
no acids—that mimic human tissue. The
new material is modeled after elastin,
the elastic component of blood vessels
and connective tissue. It can be used to
prevent internal scar tissue, a complica-
tion of most abdominal and reprodue-
tive surgery, and its ability to expand
and contract makes it ideal to replace
natural blood vessels, making it a su-
perb substitute for the grafted vessels
used in heart bypass operations.,

Eventually, aceording to Dan W.
Urry, director of UAB's laboratory of
molecular biophysics, these bioelastic
materials can be used as a seaffolding
while the body's own repair systems
work to replace a blood vessel. ™
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CAR CLINIC

EY MIKE ALLEN

OR THE last 25,000
miles or so of its
116,000 miles, my '78

Cutlass has pinged under
light-throttle acceleration. If
I push the gas pedal down far
enough, it’s not a problem,
and once I'm up to speed, it
goes away. The EGR valve
geems to be free, and the rest
of the car seems to be in prop-
er tune, Should 1 start look-

nut into a no-pointed
as you lay any effortinto it.

the 12-point works at all.
6-POINT SOCKET

You're trying to remove a really
-stubborn nut, say one on the ex-
haust manifold. You know better
than totry pliers or Vise-Grips, and
also not to use an open-end wrench. You've hooked enough
extensions together 1o give you
you can use nmdﬂ.ﬁﬂhdlmﬂﬁwﬁhhm}murﬂ*polntﬂd

pain. Nevertheless, there's that sinking,
buttery feeling as your socket rounds off ail of the flats as soon

Just because the EGR
valve moves doesn’t mean it's
recirculating sufficient ex-
haust gas to reduce combus-
tion chamber temps enough

fo prevent ping.

Pull off the EGR valve and
examine it for carbon buildup
that may be choking off gas
flow. Be sure the pipe that
carries exhaust gases to the
valve isn't plugged. After

ing into the carb or | 116,000 miles, I wouldn't be
distributor? STEVE WINTERS | surprised if most of the flow
LAKELAND,FL | were restricted.

T'ry tecing a vacuum gauge
Other possibilities do include | into the EGR's control line,
the carb or distributor, but | and monitoring it while the
from the symptoms you de- | car is being driven—either
scribe, I'd look at the EGR | usea helper,or tape the gauge
system. You say the EGR | to the windshield in a conve-
valve is working. How do you | nient place—to see if the valve
know this? Have you actually | is getting the proper vacuum
had it off to look at it? signals.
Duodecimal ——ET
Thinking CAR

clearance for your ratchet, so

What you should have done is use a 6-point socket. Look at
how much more metal has to be deformed before the 6-point
slips. Then remember that exhaust manifold nuts are probably
alittle undersize from the heat-induced commosion. It's a wonder

12-POINT SOCKET

Rotors That
Rankle

I have a 1986 Olds Delta 88
with fwd and antilock
brakes, and less than 20,000
miles. The car stops witha
pulsating action, as though
the brakes were being
pumped. The dealer says the
pads have become crystal-
lized and caused the rotors to
wear in spots, He says [ need
to have the rotors turned and
the pads replaced, Can this
be the fault of the antilock
system? Will this happen
again? R.E.JONES

ROME, GA

I don't know what the dealer
means by crystallized, but [
agree that the rotors need to
be turned and, as always
when the rotors are ma-

chined, the pads must be re-

The problem is not related
to the ABS. The antilock sys-
tem is only activated during
periods when the wheels
would otherwise be locked.
That should be very rare-
ly—and the amount of time
the ABS is activated is so
short that the amount of wear
is insubstantial,

The real cause is portions
of the cast-iron brake rotors
being harder than others,
wearing less and causing
high spots. Will it happen
again? Maybe, and if so you'll
have to replace the rotors(and
pads).

Brakes In Winter
If I park my "87 Maxima on

L rainy or slushy evenings and
| the temperature then goes

below freezing, the rear
= wheels are locked in the
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morning. The dealer says,
“Yes, quite a few people are
having this problem. Don't
use the emergency brake in
freezing weather.” The own-
er's manual says always to
uge the hand brake when

parking. I suspect that the
cable was freezing.

ALFRED SCHWARTZ

HEMPSTEAD, NY

I don’t think it's the cable
freezing, I think it's the
brakes themselves freezing to
the discs or drums.

I have several suggestions:
1. Be sure the rear brake's
self-adjusters are working
properly, and be sure fo use
the brakes while in reverse at
least once a day (which is
what activates the adjusters).
Be sure the splash shields/
backing plates are intact to
insure that a minimum
amount of water gets between
the drum and shoe.
2, Try riding the brakes
lightly for two or three blocks
before you park, building up
a little warmth to dry out the
brakes before the car cools.
3. In spite of what the owner’s
manual says, it's perfectly ac-
ceptable to park the car in
PARK without setting the
hand brake. I do recom-
mend using the brake regu-
larly, just to keep the
S five f
a ing permanentty.
N s to say, if you're on
a hill, you'll want to use the
hand brake, as well as
PARK, and turn your wheels
into the curb, too.

Hot Car

My '85 Caprice has a “hot
soak"” problem. On warm
days, if | park it for 20 to 30
minutes, it's difficult tostart.
When it does start, it's likely
to die for 30 seconds or so.
The dealer has checked av-
erything, and even installed
a heat shield between the
carb and intake manifold, but
there's been no change.
PAUL VEGOES
ARVADA, CO

Since your car was mant-
factured in '85, the Reid
{Please turn to page 44)
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CAR CLINIC (Continued from page 45)

vapor pressure of gasoline has gone up
considerably. Higher pressure
translates into inc. liability for
fuel boiling, and vapor lock, which is
probably your problem. .

A car runs rough after restart until
cooler fuel from the tank reaches the
carburetor. Some vehicles, yours in-
cluded, have methods of recire
fuel continuously to the tank, but that's
not much help until you get the engine
to start,

Try to keep the fuel tank at least half
full, so that the fuel in the tank doesn’t
get too hot before you shut it down, Re-
member that whenever the engine is
running, at least some of the fuel is
passing through the extreme heat in
the engine compartment. You also
might try insulating the fuel lines in
the engine co ment.

Why is the Reid vapor pressure
higher? Refiners are bmstmg the oc-
tane by adding lighter, higher-octane
fractions like butane ropane to
their blends, and getting a E."gw.rﬁup
tion of gasoline out of a of crude
oil. Most cars can cope with the in-
creased pressure, but some, unfortu-
nately, can't. Some brands of gasoline

better than others on any given
day, but don't count on that being true
the next week.

Just Hanging Around

Disc brakes are really pretty easy to work on. And m
they make the rest of the front suspension easy to m
work on as well, because the entire caliper comes off
readily, by removing only one or two bofis or pins. m
Then you can
wlluﬂﬁhﬂmmmmmm
- But—if you just hang the heavy iron
— caliper by the thin rubber hose, you will
wind up removing the hose—to re-
place it. Thai hose isn't to be
- - under tension. It's pretty fragile, in fact.
.— So use a piece of wire or rope 1o take
_the tension off the hose while you
have the caliper off. Tie or hook the
wire or rope to the caliper by one of
its mounting holes.

Just remember that if you
hang it from the strut, as we've
pictured here, and you removea
i the strut later, you'll have to
hang the caliper from some-
473 thing else. You may also
l"'!. need 1o remove the clip that

| anchors the hose to the strut.

S IBERE_ NEYRDLDS TORACCO CO




Thirsty Bunny
I ran out of fuel in my Rabbit while
searching for a station that sold diesel
fuel. Before running out of fuel, I no-
ticed a station that sold K-1 kerosene.
Tempted to try the kerosene, I relue-
tantly passed by. Running completely
out of fuel cost me §40 in labor to have a
mechanic prime the injector pump.
Did | make a mistake in passing by
the K-1 Kerosene pump?
EEITH A. TOLAN
STARCITY, WV

Diesel cars are becoming more rare,
and diesel fuel is becoming more diffi-
cult to find in some areas. Different car
manufacturers have different policies,
but by and large, kerosene is anaccept-
able emergency fuel in automotive di
sels. Note that road use taxes are not
levied on kerosene intended for heat-
ing use—and using it In your car may
be illegal.

Ifyou're really desperate, even a gal-
lon or two of gasoline will keep your
bunny running. Gasoline does not
have the kind of lubricating qualities
that diesel fuel does, and you stand the
chance of accelerated wear to internal
parts in the (very expensive) injection
pump. But if it would get me to a truck
stop,I'd do it, Once.

Frozen Out

I have a 1982 Granada V6. I blew a
freeze plug, and the motor got hot and
stalled. I had a new freeze plug in-
gtalled, and at the same time got a tune-
up. Now my mileage has dropped to 10
mpg. I've had the carburetor, power
valve, choke housing assembly and
EGR valve and gasket replaced. It's
costing me money to keep taking it to
the garage.
STANLEY B0PCEYNSKI
HAREOR BEACH, M1

Stanley, take your Granada to a differ-
ent mechanic and have him take a se-
rious look at the internal health of the
engine. Have a cylinder leakdown test
done, because [ think that the over-
heating has caused a compression
leak—a blown head gasket or scuffed
cylinder wall(s). If your erﬂ:f got hot
enough to stall from the
th;ﬁg of this mture seems ve Meij
unfortu ingata

major engine mbmﬁ?o fix it, not just
minor parts replacement. PM
DO YOU HAVE A CAR PROBLEM?

Sust ank Mike about if, Send your guestion fo
Car Clinic, Popular Meckanics, 225 West 57t 8.,
New Vork, NY 10053, While fetters cannol be
ansered sndiridfally, thad are of genernd
trderest sl e discussed (n the coluwin,

SERVICE TIPS
B Model year 1986 Pontiac 6000s
may develop a moaning noise at low
speeds. TSB 86-5-18 covers the in-
stallation of a dampener 1o the park-
ing brake actuators to fix this.
W Some 1986 1.4 or 1.7L Alllances or
Encores may require repeated crank-
ing due to a high-voltage spike
caused by the starter motor. Replace
the starter relay with resistor sup-
pressed relay PN 8933 003 534,
B Buick fwd LeSabres and Electras
may need correct bleeding of the
power steering to correct pump
noise. Jack the front wheels up in the
gir and take the steering from lock to
lock with the engine oft—as many as
20 cycles may be necessary.
B Replace Ferrari Teslarossa alter-
nator balts with new balls only, PN
127132, Do not reinstall used belts,
aven if they appear undamaged.
B VW TSB 87-01/42 says that
knocking nolses may be caused by
hardened grease in the C/V joints.
Disassemble, clean and repack us-
ing high-temperature grease. Re-
place worn C/V joints with kit No. 251-
598, which uses a larger diameter
ball, for longer wear.

Wi P

RS % Noems

-

o T P . F—# D _'1- ._
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.




Collectin
Old Musta

HERE'S AN old ad-
T age that goes some-
thing like, “If you -

can't make money out
of your hobby, what
good is it?" Of course,
there is the fun fac-
tor. But there are
certain hobbies, and
collecting old Mustangs is
one of them, that provides
the best of both worlds.
Imagine the glee, for ex- |
ample, of the collector who
runs across a 1965 Mustang
for sale. He checks out and
finds a K in the fifth digit of |
the VIN, coding the ultra-
rare, 271-horse 289 VB en-
gine as original for this
chassis. This is the special
high-performance V&, built
in limited numbers, highly
sought by colleetors, and
worth a big premium in a '65,
Parts hunting can be
equally rewarding, highly
thrilling, or about like a case
of California 1849 gold-rush
fever. It may be hard to be-
lieve, but a nice, original
1965-66 Mustang AM/FM ra-
dio is worth a cool $1000, and
we remember one collector
finding a '65 coupe for sale
that had one of these rare
tuners. This was seven to
eight years ago, and the price
of the coupe was 3695, Need-
less to say, our friend
grabbed the deal, replaced
the optional radio with a
stock AM-er, then sold this
prized option for more than
the entire cost of the car.
Mustangs have been popu-
lar since the day they were
introduced, April 17, 1964.
But they went through the
normal depreciation curve
before prices hit the up-
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AUTOMOBILES

BY JERRY HEASLEY

swing. Around 1975, early
Mustangs were as cheap as

| ever, A 65 V8 coupe could be

bought for £350, in good used
shape, Lots of enthusiasts
grabbed up early convert-
ibles, too, for this price ora
little more, same for the fast-
back. This was the prerestor-
ation era, when Mustangs
were just used cars. But the
mania had begun and prices
were already skyrocketing.
That mania remains nearly
unabated today, The hot eol-
lector interest remains in the
1964Y%-1973 models.

Mustang mania

As an illustration of price
progression of early Mus-
tangs, we know of a Mustang
enthusiast who went to a
national Mustang Club of
America show in 1978 and
came back with a 1965 Mus-
tang GT convertible at the
rip-roaring price of $3500.
And it was restored. This GT
has changed hands since. But
if the condition has remained
the same, that car on today's
market would fetch an easy
$18,000, maybe $25,000 be-
cauge it is a 4-bbl. , original
equipment GT, one of the

really hot early cars to own.

Perhaps this Mustangese
is pure Greek to you, and
you'd like to get into the hob-
by for the fun and profit of it
all—which is the root of all
the enthusiasm, We have
some suggestions.

Clubs? There is a Mustang
club in every eity in this coun-
try, and probably as many as
25 or more in the big metro
areas, especially Los Ange-
les, where Mustang is still
king collector car, Getting to
know the people in the club
by joining is the key to suc-
cess and the fast route to en-
joyment of the hobby.

Fellow Mustangers take
care of their own first. That
is, the good deals are often
swept up by elub members,
before the car is even adver-
tised. So, stay close by the
people who own the cars.,
Members are often tele-
phoned first by people out-
side the elub with cars and
parts for sale,

Club members will intro-
duce you to the whole wide
world of Mustanging, from

g
Nngs

Comvertibles like this beautifully restored
‘&4 are among the most valuable

Mustangs today.

the shows to Saturday night
cruises to the literature and
books you need to participate
in the hobby. Reading is a
definite key, so the various
magazines on the news-
stands are a great help, even
with listings of clubs nation-
wide. But nothing replaces
getting around the cars, ask-
ing owners questions, and fi-
nally, buying and selling.

The show circuit

Attend a club show. Immedi-
ately, you'll see the cars and
get in on the conversation—
esoterie little discussions on
everything from 31-spline
axles to Cobra highrise in-

| takes, Autolite 4 bbls., Dag-

enham 4-speeds, CJs and
8CJs, and on and on. This
iz the Mustang language,
the lingo you'll need to con-
verse and get into that first
Car.
Otherwise, there are al-
ways the classifieds. Every
big newspaper has an an-
tique and collector car sec-
tion, which includes Mus-
tangs. Hemmings Motor
News, also available on the
newsstands, is pure ads on
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collector cars, including hundreds of
Mustangs and Mustang parts in every
issue. Generally, you'll have to travel to
find the cars in Hemmings, or any of the
national publications. That's the way
the Mustang hobby is.

Auctions are another source of old
Mustangs. It could be a local auction of
small size, but to get at the good cars,
you'll have to go to a national auction.

Ultracollectibles

Which are the hot Mustangs to buy and
restore or collect? The 1965-66 models
have the look everybody likes. No mat-
ter the engine or body style, Ifit'sa 1965
or 1966, it's hot to own. But, among
these early first-generation Mustangs,
the gems are the GTs, the K-engined
cars, the convertibles, the fastbacks
and the Shelbys.

Shelbys? Every Mustanger is work-
ing toward that Shelby. Someday.
That's why they're sure bets. But prices
have already skyrocketed on the 1968-
T0 big-block convertibles and the R-
model race cars of 1965. There are some
models still left at reasonable prices,
however, and every Shelby is high per-
formance.

As you may have surmised, perform-
ance is the all-pervading key to top val-
ue and future appreciation in Mustangs.
Big blocks, built from 1967 through
1971, are sure bets. Boss Mustangs
have likewise shown major growth in
the past couple of years, and have high
potential. Boss 4295, which fetched
$25,000 for a restored example in 1987,
now cost in the 360,000 range.

But, for less than $20,000, you can
buy a restored small-block Boss 302, Or,
even less money will buy a Boss 351,
higher in output than a 302, and just
coming into its own.

We could go on with examples of ap-
preciating Mustangs because the vari-
ety of models is astounding. Part of the
fun is seeking out these specialties, like
one of the Twister Specials of 1969, or a
GTA of 1967-1968, or maybe a GT/CS
(California Special).

Buy restored

Generally, it makes more sense to buy a
car that is already restored, or that iz in
excellent condition ready to go, because
you'll know exactly what you have in the
car. In fact, at big auctions, generally
what i8 going on is that dealers are try-
ing to shake loose nice cars from individ-
wals. Dealers want cars that are ready
to go, with a guaranteed payoff.

If you have less money to spend, and
vou have both the tools and talent to re-
store, then buying a basket case is okay
because Mustang parts are available for
restoration from literally hundreds of
specialty shops across the country.

All Mustangs are sporty little cars, so
there is no worry of getting an orphan
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that will be a slug on the market. But
there are still the hot numbers to own,
and there are the unexciting cars, This
is where it pays to do your research be-
fore purchase. The bottom line is to
make sure you like the car you buy. Oth-
erwise, ownership is no fun, and rather
than the Mustang hobby, maybe you
should consider mutual funds,

Finding a car is not the hard part of
the chase, since Mustangs were built in
the millions, but finding a good car is.
Originality is the main concern with
Mustangs because generally, modifieds
have a questionable value.

Rust, as always, should be your No. 1

enemy, and the time-honored test of a
Mustang’s solidness is inspection of the
front cowl, easily done by pouring some
water into the opening at the front of the
windshield. Most Mustangs have some
cowl rust, and if it is bad enough, this
water will spill right into the cab and
onto the floor pans.

When all is said and done, the good
ear will continue to go up in value, the
good car being the factory-original Mus-
tang, the one with the engine and op-
tions everybody wants, in the premium
original/restored condition. Buying
these cars guarantees an ample dose of
fun and profit, ™

FOR YOU

WHO WANT

THE
BEST.

Precision workmanship in every detail. Perfectly mated jaws
and cutters. Fine, high polish finish, CHANNELLOCK BLUEmw
plastic comfort grips. Quality that will give you top performance

year after year, CHANNELLOCK.

& 1988 CHANNELLOCK, INC, » Meadville, PA 16335 » Send for free catalog
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Propeller-Driven
Machbuster

OME PILOTS and
engineers think it's
impossible: superson-
ic flight with a prop-driven
airplane, But not Bill Mon-
tagne. The former dirt-track
and motorcyele racer, com-
petition engine builder and
computer consultant from
San Ramon, California, firm-
ly believes he ean break the
sound barrier with his Olds-
mobile V8-powered pusher.
The secret, he feels, is in the
propeller,
Montagne, age 35, didn't
originally intend to bump

er. All he wanted to do was

limited Class in the Reno Air
Races. His first engine wasa
4-gylinder Offenhauser. But

him to build a highly modified
500-eu.-in. Olds V8, which
now holds the promise of
some 2000 hp. This much
power translates, theoreti-
cally, into Reno lap times of
612-617 mph, easily beating
the current lap record of 474
mph. This engine, by the
way, normally aspirated and
running on gasoline,
powered a 1967 Corvette at
Bonneville to 217 mph before
the car spun out. The driver
said he was at %th throttle at
the time.

The prop’s the thing
Being that close to the sound
barrier, Montagne figured
why not go for it all. Actual-
ly, there were several initial
reasons. People kept saying
it eouldn't be done. Why not?
For one thing, conventional
propellers would tear them-
selves apart. The centrifugal

48

LN =
AVIATION

BY MICHAEL LAMM, Contributing Editor

heads with the sound barri- |

build an air racer for the Un- |

additional funding allowed |

Bill Montagne hopes to fiy his prop-driven creation through
the sound barrier, which would be an aviation first.

foree of a heavy aluminum or
steel prop would shatter the
blades long before the craft
could reach Mach 1. For an-
other, the thick cross section
of a normal propeller would
cause airflow separation or
cavitation at speeds ap-
proaching supersonie, 5o the
efficiency just wasn't there,
Montagne, though, fig-
wred he could beat all those
problems, With help from
NASA's Ames and Lewis re-
search centers, he developed
a very thin-section, very
wide-chord 4-blade propeller
with a high degree of sweep.
For strength, it's made of
solid carbon fiber and is only
60.5 in. in diameter. The tips
are knife sharp, and the air-
foil sections are relatively

shallow. So there's high effi-

stant-flow port fuel injection.
The 90-gallon tank permits a
15-minute fuel supply at full
throttle.

Power

Olds competition aluminum
heads take cooling water in
at locations near each ex-
haust valve. Water exits the
block near the erankease and
is circulated by a Montagne-

| designed aluminum axial-

ciency with no
cavitating. Car-
bon-fiber con-
struction gives
well over 10 times
the tensile strength of
aluminum, along with much
greater resistance to flexing,
At 5000 rpm, this unusual
propeller should power Mon-
tagne's needle-nosed, 2500-
pound F-5 look-alike to well
past the speed of sound.

The mid-mounted, water-
cooled Oldsmaobile V8 uses an
axial-flow supercharger of
Montagne’s own design, This
is driven off the underdrive
gearbox, which brings the
engine’s 8000 rpm down to
the prop's 5000 rpm. The su-
percharger pressurizes a
custom-fabricated intake
system that includes con-

flow pump that circulates up
to 250 gallons per minute.
The external scavenging oil
pump is likewise axial-flow.

| The forged Lunati erank and

-.—-—-#L.—-l-__|I

/ £

a heavily modified
500-cu.-in. Olds VB

camshaft were ground to
Montagne's specifications, as
were the forged Carrillo con-
necting rods and Arias alumi-
num pistons.

Behind the aireraft's eom-
pact gearbox stretches an 11-
ft. steel driveshaft to the
propeller. The shaft is held in
four support bearings that al-
low up to 6 Gs of gide loading.
This wasn't necessary for su-
personie flight but will be
useful if and when the air-
plane races at Reno,

{ Please turn to page 107)
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Cobra presents a new éra in cordless
phones that puts the antenna in its

place—inside the handsel

INTENNA

[here's nothing to-extend, bend or break.
Look for Cobra INTENNA cordless phones
with long range power and Clear Call”
Circuitry for clear voice reproduction. For
yvour nearest dealer, call T-800-COBRA 22,

The anlenna is now an INTENNA.
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CYNASCAN CORPORATION

Popular Mechanics plans

Traditional Gazebo. This oclagonal gazebo will give your
vard an elegant look, reminiscent of the Viclorian period

It provides the pedect spot for outdoor entertaining, and
e - the lattice roof allows sunlight to filter into the gazebao.
Deck You Can Place Anywhere A beautiful, free-standing redwood Comfortable seats line the inside. Measures more than eight
deck that either stands alone or that you can modify to fit your needs. [t's feet across to provide E"'-‘f“‘-' of mom for you and your
durable, won1 decay, and provides more than 250 square feel of exira guests. (PL-1860-59.95)

space for entertaining or just relaxing. Plans include detailed drawings

and bonus instructions for building a matching bench and planter
(PL-1820—%6.95)

———For more great plans,
send for our catalog.

From tool baxes to outdoor sheds, a doll cradle

NIl (S -
=P S

Adirondack Lawn Furniture This traditional
Adirondack furniture is as durable as it is attractive,

to bookcase wall, even a two-car garage or PVC Crafted of hardwood, each piece is carefully sanded,
furniture. Our {:ﬂtﬂlﬂg has these and hundreds thien assembled with water-resistant glue, sealed
momn:- from FIZI[]U.IEIF Mechanics. Only $1.95 ] with wood preservative and painted—all to make

them withstand the rigors of outdoor use
(PL-1751—%§5.95)

Send for your order today! Make check or money payable to
Popular Mechanics, Box 1014, Dept, 988, Radio City Station, New York, NY 10101,
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“THE HOTTER
THE WERATHER,
THE MORE (OLD
(RANKING AMPS
YOU NEED.”

—Chuck Yeager

Hot weathers pure misery an batteries. Sefs 'am up for
the winter kill
But Delco Freedom Botteries hove more than enough cold cronking omps to stant

whatever you drive. Day after day. Month aftar month
They'll do it without maintenance. And the built-in “green eye” lats you know the

state of charge at o glance
Theres a Delco Freedom or Dura Power Battery for virually every car and truck F
both domestic and imported. The limited warranty’s good notionwide. Cheek it out where ) :
you buy Deleo
For the retailer nearest you, just give me a call a1 1-800-AC-DELCO. GENERAL MOTORS CORPOAATION

AC-DELCO. THEV DOI'T JUST HT. THEY IMATIA.
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OYAGER Z-the little space

probe that could—will pass

within 3000 miles of the blue
giant Neptune at Y pmon Augrust 24, This
flyby —at the moment Neptune is posi-
tioned as the outermost planet of the
solay system =will mark the end of Voy-
ager s tireless trek among neighboring
worlds, But it's alzo a beginning, as this
indefatigable machine sails on at 27 kilo-
meters per second toward the heliopause,
the region where the effects of solar wind
terminate and deep space, the inter-
stellur medium, begins,

What mukes this close encounter all
the more remarkable is the fuct that Vo
ager 2 was never intended to make such
an all-encompassing reconnaissance of our
POPULAR MECHANICS ® A L/0iL

OYAGER'S
LAST CLOSE
ENCOUNTER

Voyager 2's |ast stop on its journey through the outer planets
of our solar system is mysterious Neptune.

BY TIM COLE. Saience/Technology/Aerospace Editor
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solar system. Launched on Aug. 20, 1977
(its sistership Voyager I was launched on |/

AUGLIST 1989

With its 3.7-meter

ilrlllijl'L’!iI[ trajectpry on Sept. 5, 1977), ‘I““,' high-gain antenna
Vigager 2 wias designed to make eloseup | poised to send signals
inspections of giant Jupiter und the rings 5 tomother Earth, Voy-

of Saturm. A near-perfect alignment of
Jupiter, Saturn, Uranus and Neptune
made a clean-sweep feasible = each .
planet providing the necessary gravita [ 1
tional assist to send the probe on to its "?
next rendezvous. Each encounter has f
fundamentally altered our knowledge |
of the planets. |
The history of astronomy eun be
viewed as successive attempts to
extend the paze of the observer beyond
Earthly limitations. Lurger telescopes |
placed in high-altitude remote locse

ager 2 makes Its final
approach to cloud-
shrouded Neptune.
Preclsion navigatian
from ground con-
trollers will send the
tiny probe over Nep-
tune's north pole,
avolding the mysterious
haif-ring of boulder-
sized particles that hugs
the pltanet. Next stop: the
hellopause, where the
solar wind dissipates and
the interstellar medium
begins.



VOYAGER'S LAST CLOSE ENCOUNTER

HOW VOYAGER 2 WORKS

TV INMAGIR

PHOTOPOLARIMETER

Precizely coded Instructions from JPL controllers have sent Voyager 21 versatile instrument package on its grand tour of the solar system.

tions continue to gather faint traces of
light beyond our galaxy. The Hubble
Space Telescope and other space-
based gamma ray, X-ray and ra-
diowave telescopes in the planned
Great Observatories constellation
will push man's reach to the edge of
the known universe, allowing us to
observe creation itself.

Following that theme, Voyager 2 is
a unique blend of astrophysics and as-
tronautics, allowing Earth-based
planetary explorers to view with
thrilling clarity the curiosities of our
home solar system. Consider just
some of the results obtained thus far:
B Voyvager 2 entered the Jovian sys-
tem on April 24, 1979, permitting
time-lapsed TV imaging of Jupiter's
mysterious red spot for the first time,

A vital component in the Voyager 2 mission
Is the Deep Space Network, a system of
T0-meter recelving antennas like this one
in Tidbinbiila, Australia.

52

Successive images revealed intense
atmospherie circulation around the
spot, and indeed within the horizontal
bands that circumseribe the solar sys-
tem's largest planet. Voyager 2 also
serutinized the Jovian moon Lo, one of
the rare planetary satellites that ex-
periences voleanism,

M A T6-minute thruster burn just 2
hours after the Jupiter encounter put
Voyager 2 on course for Saturn and
saved 10 kilos of propellant for later
flybys. Vayager 2 entered Saturn's
system on Aug. 22, 1981, providing
detailed views of rings made up of pul-
verized dust and boulder-sized rocks.
Long thought to be homogeneous
grooves or layers, much like a phono-
graph record, Voyager 2 revealed
that Saturn's rings contain irregular
clumps of particles, possibly due to
magnetic storms within the rings.

B Vovager 2's encounter with Ura-
nus on Jan. 24, 1986, gave astrono-
mers new insight into the planet’s
unigque axis of rotation, which is virtu-
ally parallel to the planet's orbital
plane. The phenomenon means that
Uranus's wispy 9-ring system and ac-
companying moons—Voyager 2 dis-
covered 10 new ones—appear to circle
the planet vertically. One of Uranus's
moong, Miranda, provided a rich lode
of geological diversity—with can-
yons, plains, valleys, escarpments,
fractures and faults in a highly irregu-
lar pattern. Pocked by astercids and
meteors in some locations, devoid of
external influence in others, Miranda
is thought to have formed when vari-
ous planetoids coalesced, broke
apart, then reformed.

PHOTFCS FROA Y

Next stop

The existence of Neptune was calcula-
ted—not observed—independently
by John Couch Adams in 1843 and Jo-
seph Le Verrier in 1846, Both astron-
omers detected perturbations in
Uranus's orbit that could only be ex-
plained by the gravitational effects of
a nearby planet of similar size. Thus,
the discovery of Neptune became a
triumph of celestial mechanics. The
gquestion regarding the makeup of
Meptune's inner structure has
changed as Voyager 2 advances to-
ward the planet. Current thinking has
ghifted away from a 3-layer composi-
tion of rock silicate core, an ion oeean
of hydrogen and methane with an out-
er layer of hydrogen and helium. Now
planetologists think Neptune has a
relatively thick inner core of rock and
ice surrounded by a thinner hydro-
gen/helinom/methane envelope.

Preliminary views of the planet re-
veal a large bright cloud which re-
mains in one place in the planet's
Southern Hemisphere, Neptune also
exhibits strong evidence of a magnet-
ic field, radiation belt and auroras. In
addition, Neptune radiates a compar-
atively high internal temperature
—much higher than Uranus, which
orbits 1.5 billion kilometers closer to
the Sun. This fact has led astronomers
to speculate that the planet is experi-
encing an unusually slow eooling of its
primordial heat reserve,

Like all of the planets visited by
Voyager 2, Neptune has rings, but
they are thought to be only partially
formed. Astronomers have used a
method called stellar occultation to
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determine the true nature of this ag-
gregate of particles. Starlight gath-
ered clearly on one side remains
diffuse and obseured on the other
side, obstructed, it seems, by the
ethereal presence of Neptune’s par-
tial ring-ares.

Scientists are also enthusiastic
about Neptune's accompanying “ice
warlds"—its moons Triton and tiny,
remote Nereid. Triton orbits Nep-
tune along the large planet's equator,
but in a unique reverse, or retro-
grade, motion. It may have a surface
of near solid methane, and liquid ni-
trogen may pool on the frigid moon's
surface. In fact, astronomers believe
Triton may have more in commaon
with Plutothan Neptune. Nereid's or-
bit is inclined at 27" to Neptune's or-
bit, the largest eccentricity of any
moon in the solar system.

Fantastic Voy.

The vast distances between the plan-
ets and their respective peculiarities
make Voyager 2's mission all the
more taxing—and remarkable. For a
decade, this tiny platform has served
as the eyes of NASA's dedieated
group of astronomers and physicists
based at Pasadena’s Jet Propulsion
Laboratory. Marked by its 3.7-meter-
diameter high-gain antenna—aimed
continuously toward Earth—and
thermal blanketing that provides
some protection from micrometeoroid
impact, Voyager has three payload
booms for mission-specific experi-
ments and power generation. Its 38.2
kilogram twin-camera imaging sys-
tem has sent back all those fantastie
views of the outer planets. We've re-
ceived a multidimensional view of
these strange worlds through an in-
strument package consisting of infra-

NEPTUNE'S POSSIBLE
STRUCTURE

YT — HFEL M — BAETH ANE

Hydrogen, hellum and methane—which cause the planet’s bluish
green color—are thought to form Neptune's principal constituents.
Voyager 2 passeswithin
3000 miles of the planet’s north pole—the closest paint of approach

JPL controllers will learm more when
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A unigue allgnment of the four outer planets
has given Voyager 2 a crucial gravity assist
on the journey to Neptune.

red and ultraviolet spectrometers
that identify the spectral signatures
of the chemicals in the planets' atmos-
pheres, a magnetometer used to
sense magnetic fields, and a plasma
detector used to analyze ionized gas
mediums,

Because Vovager 2 is operating far
from the Sun, solar panels are useless
for generating power. Instead, the
probe relies on three radioisotope
thermoelectric generators. The heat
created by decaying plutonium is con-
verted into electricity to power Voy-
ager 2's electronics,

The probe's brain consists of three
computers—and three backups for a
total of six—that act on orders from
ground signals. Those signals travel
at the speed of light to arrive at Vay-
ager 2 more than 4 hours and 6 min-
utes after transmission from JPL.

The central Computer Command
Subsystem (CCS) issues instruetions
and serves as a fault detector. Two re-
dundant microprocessors within CCS
carry fixed or reprogrammable cod-
ing. The Attitude and Articulation
Control Subsystem (AACS) alipns
Voyager 2 for data collection and
transmission. The Flight Data Sub-
system (FDS) eollects and formats
science data.

Navigation is performed by a sen-
sor that takes fixes on the Sun and on
Canopus, one of the brightest stars
observable from Earth. Three gyros
and an assembly of hydrazine thrust-
ers maintain inertial reference.

Vayager 2 also carries a gold-plated
dise with samples of Earth culture
—ineluding photos of people and
buildings, musical recordings and
artwork, along with drawings of our
solar system's location in relation to
well-known quasars—should Voyog-
er 2 ever be retrieved by other life
forms.

Although Voyager 2 represents a
significant achievement in electronics
miniaturization, power generation
and durability, its flight through
space has not been calamity free. The
primary radio receiver failed on April
5, 1978, and a backup has been used
ever since. An actuator gearbox used
to rotate a scan platform bearing in-
strument packages failed after the
closest approach to Saturn, Ground
controllers later determined that a
loss of lubricant due to overuse caused
the glitch, which mysteriously fixed
itself on the way to Uranus when lu-
bricant migrated back into the part,
With an estimated 100 turns left be-
fore complete failure, scientists have
been nursing the actuator ever since,

[(Please tarn to page 105)

VOYAGER'S NEP’fUNE FLYBY
: AUGUST 24, 1989

CLOSEST POINT
TO NEFTUMNE

3000 mi —

CLOSEST POINT
TO TRITOM
24,000 mi

TRITCHN

TOP PHETO FROM AL

= WY AGER
PASSES OUTSIDE
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VOYAGER 2
FLIGHT PATH

PO ILLLETRATICN BY MARC FEERD

In Viayager 2's entire journey. The trajectory s designed to avold
MNeptune's half-rings of boulder-sized particies. Final stop: Triton, be-
fore Voyager 2 enters the interstellar medium. E.T.s that recover Voy-
ager 2 will learn about Earth from ts picture and sound collectlon.

53



BY STEPHEN A. BOOTH,
Electronics/Photography Editor

anniversary of photography's

debut. The art and the science
have come a long way since then—but
it's a pood bet that Daguerre, Talbot,
Eastman and other pioneers of the
format wouldn't be surprised. They
were, after all, men of vision.

Nonetheless, this year's crop of
cameras and films is truly impressive.
Advances in chemistry labs have
yielded the most realistic print-films
seen to date, The innovative incorpo-
ration of electronies in the camera
virtually ensures that the images cap-
tured on film will be correctly exposed
and focused.

In selecting our Top 10 photo prod-
ucts, we use tie criteria established in
past years: The item must be either
the first of its kind, or advance the

s EPTEMBER marks the 150th

ARICOH MIRAI

For many people, Ricoh's Miral [3795) is all
the camera they'll ever need. This "bridge™
camera combines the convenience of point-
and-shoot compacts—such as automated
focus and exposure control—with an SLR's
manual control for creative effects such as
multiple-exposure. You can't change lenses,
but the 35-135mm powered zoom [70-
200mm with teleconverter | covers mast of
the bases.

("\‘“,'l“ =

ACANON EOS 630

Canon's latest upgrade to Its EOS line of
35mm 5LRs Is the model 630 (5710, body]. It
combines the best features of orlginal 650
and 620 models, and autofocuses twice a3
fast as either. Moreowver, it offers
pushbutton control to set the optimal
shutter, aperture, metering and film-
advance comblnations for specific photos,

state of the art, or provide meaningful  such as sports, portraits, landscapes and
benefits to the user. PM  groupshots.
<4POLAROID

600-PLUS FILM
Just three years ago, Polaroid
expanded the scope of instant
phaotography with Itz Spectra
cameras and vibrantly colored,
rectangular-size Spectra fllm.
MNow. the new 600-Plus film
pachks Spectra chemistry Into
the square-format uwsed by the
earfler Serlies 600 and 5X-70
camerai. This mears whiter
whites, sparkling greens and
deep, saturated reds.

PHOTOGRAPHY

SHARP

Picture making gets better—and easier—
every year. Here’s our choice of the
hottest new photo gear.

ARICOH FF-7

The video age has made its mark on
Ricoh’s FF-7 |$250). Like the compary’s
XR-M and XR-P single-iens reflex models,
the compact autofocus FF-7 has a specific
exposure mode for taking photos from a
TV or computer screen. This means you
won't have to worry about synchronizing
the camera’s shutter speed to the
monitor's frame speed when you want
snapshot prints of scenes from your home
video movies. Just press the Tv button,

compose your shot and fire.

YOLYMPUS INFINITY
SUPERZOOM 300

With its 38- 105mm autofocus power Zoom
and multiple, creative exposure modes, the
Olympus Infinity SuperZoom 300 | $600)
bulit the first “bridge”’ between the polnt-
and-shoot lens shutter compact and the
more-versatile SLR. Among automated
features, [ts viewfinder and flash room
‘with the lens, and the lens tracks moving
subjects—a feature wsually not found in an
autofoous compact, but only in autofoous
SLRx. Creative options include multl-
exposure, and slow-sync flash for nighttime
shooting.
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AMINOLTA MAXXUM 70001
Minoita ploneered the autofoous SLR
category with Its orlginal Masowm 7000,
The “T” In the new 700! | 5838 with S0mm
/1.7 lers] designates intelligence. it focuses
faster than its ancestor, and Is able to track
a moving subject by calculating its direction
and speed 30 times a second. Foous—as
well as optimal shutter speed and
aperture—Is fine-tuned right up to the
Instant of exposure. Additionaily, a series of
Creative Expansion Cards pops into the
70001 to optimize exposure for special
shots, such a3 sports actlon, fantasy effects,
portraits and more.

ANIKON F4

Professional photographers waited a
long time for the successor to Nikon's
top-of-the-line F3—and wondered
how the mostly manual workhorse
would adapt to the age of electronic.
The answer comes in the F4 32500,
body). it retalns the full manual
control over image-making demanded
by pros—Inciuding compatibility with
all previous Nikon lenses—while
Incorporating autofoous capability.
preprogrammed expasurne and a

Y eooo-sec. shutter.

APENTAX 5F-10
You get autofocus, and a bullt-in pop-up flash, In the Pentax SF-10 |$757 with Somm, #1,7
lens|. You also get a large parcel of the automated, preprogrammed features that
electronic microprocessors have brought to the SLR. 50 many, In fact, that Pentax saw a
need to bulld In a user's gulde 30 you needn't constantly refer to the Instruction manual.
There's a large liguid-crystal display screen atop the camera with a diagram of the 5F-10
and graphic Indicators that flash onscreen to gulde you through Its paces. Although there
Is a wide selection of autofocus lenses for the 5F-10, including some falrty compact zoomd,
older, non-AF Pentax lerses may be used with an optional adapter.

YKODAK EKTAR

PRINT FILMS
‘Once upon a time, you had to shoot
finicky transparency films to get the
ultimate In color, sharpness and graln
structure. And if you wanted a print
from your slide. you'd lose something
in the transiation. Kodak's new Ektar
print film [available in IS0 25, 125 and
1000] has changed all that. Ektar 25 Is
the Kodachrome of print flims, while
the 1000 has the low grain of slower
films. Though Ektar is intended for use
In SLRs, it requires no special
processing or printing.

Camatit

ACANON SURE SHOT ACE
This 12-ounce autofocus snapshooter s
the first of its breed to boast wireless
remote control. Meamwhile, the Sure Shot
Ace (5260) also Incorporates a
worthwhille feature from earfler
cameras—the walst-level viewfinder. It's
mounted atop the Ace, directly above the

for example, you can hold the Ace upside-
down above your head to frame a

. picture. Combined with the infrared
remaote, it makes for more relaxed and

candid shooting, too.
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HE MAY/(TUNE 1960 issue
of the now-defunct Sports
Car Graphic had an n.rl‘.h:Il:
titled "Moeel, The Mustang.”
It featured s concept car based on
Corvair components, designed by ex-
GM stylists E‘etu Brock, Norm Neu-
man and Gene Garfinkle. It was a
sporty coupe that featured a fairly
long hood (for & mid-engined car), a
short deck, a chopped off rear end and
a squared off top that looks very fa-
miliar today.

Brock, who went on to design the
Dn;,'hmﬂ Cobra among others, just
smiles at the suggestion that these
sketches might have inspired the
Ford Mustang,

Remember that this would have
been very early in '60. The Big Three
had just introduced their compacts
—Ford Faleon, Chevy Corvair and
Plymouth Valiant. The clear sales

winner at the time was the Faleon,
But already, the trend was clear. The
American public wanted even sporti-
T CATS, Mﬁimg bucket seats toa Fal-

con or Corvair wasn't going to cut it.

Ford product planners and designers
had their finger right on the pulse of
the trend. The Mustang was already
going through the early development
stages even as the Faleon was hitting
the showrooms,

By the end of 1863, the Mustang
was already past the prototype stage
and ready for production. It had styl-
ing that traced its lineage to the
original Lincoln Continental, not to
mention several high-priced l:.urupe—
an GTe—long hood, EE rt deck—and
mechanicals straight from the Falcon.

The directive that produced

the new ear said it had to be
small, light, inexpensive, ca-
pable of seating four, and
had to possess the long
hood/short deck.

19642 GT CONVERTIBLE

"I HAPPY BIRTH

The original pony car celebrates its silver anniversary.

Some evidence of Ford Design
thinking was the Mustang I concept
car. Mustang 1 was a 2-seat mid-en-
gined roadster built around the Ford
Taunus 12M V4 front-drive package
moved to midship. It had a space
frame, aluminum bodv and Lotus
“wobbly web” wheels, Begun in May
1962 and displayed in October, it was
already a dead issue for production.
But it was Ford's first publie use of
the Mustang name.

In 1963, Ford showed the Mustang
I1, a cloged coupe concept ear that,
even today, looks remarkably like the
production Mustang of the following
year. There was no doubt that the
new car would be based on Falcon
components. Faleons had unit bodies
with double A-arm front suspensions,
coil springs mounted above the upper
arms, leaf springs in the rear. The
hasie Faleon had small drum brakes
all around, a cast-iron inline Six with
the intake manifold cast into the head,

: I\'. E- 5 Mﬂmm
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1971 BOSS 351
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DAY MUSTANG!

BY LEN FRANK. PM Photos by Ron Hussey

and a choice of a 3-speed manual or 2-
speed automatic transmission.

By the time the Mustang project
was given the official blessing, the
Faleon Sprint had a V8 and a 4-speed,
with front disc brakes on the way.
Ford's long-range plan was to spend
E£250 million to refurbish the whole
line for 1965, But there was no budget
to introduce a new product before
those new '65s arrived.

Lee lacocca, now chairman of
Chrysler Corp., was heading up Ford
Division in those davs. He's generally
[f:livﬂ‘ﬂ credit for being the father of the

ustang. But ineredibly, the first
proposgal for the new car was turned
down by management in 1962, lacocca
tried again soon after, and sold the
idea to Henry Ford IT. With Mr, Ford
on his side, 1t became a go. lacocea,
with & comparatively meager budget,
set an almost impossible timetable for
production. There was almost no time
for redesign, no time for committee
approval, no time for mistakes.

That all worked to the benefit of the
new car. The final design was remark-
ably close to the original Mustang 11
and the first production car rolled out
just 18 months after the project's ap-
proval. The car reached the publie on
April 16, 1964, as a 1965 model. Pro-
duction was set at 75,000 for the first
year. They actually built—and sald
—aover 303,000 units,

The 1964 % (actually 1965) Mustang
arrived with choice of a 170-cu.-in. Six
or the 260-cu.-in. version of the small-
block VE—same as the Falcon, as per
the plan. Eights outsold Sixes, auto-
maties outsold manuals, 3-speeds out-
sold 4-speeds.

The notchback hardtop was the
runaway best seller (about 410,000
hardtops, 77,000 fastbacks, 73,000
convertibles) for model vear 1965, A
289-cu.-in. version of the V8 was a
running change, eclipsing the 260 as
soomn as 1t was ready lor production,

Strength followed strength and the

1978 KING COBRA
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'66, essentially the same caras the '65,
gald 50,000 more than '65.

In 1967, the car was redesigned. It
was bigger, heavier, brawnier and
you could order a GT version with &
48-cu.-in. engine. Sales dropped.
This was right in the middle of the
musclecar wars in Detroit and the
Mustang was not at the top of the per-
formance heap. Any number of cars
could blow away any Mustangina
drag race. Including a new competi-
tor—Chevrolet's newly introdueed
Camara, which could be ardered with
a 396-cu.-in. engine rated 375 horse-
power (actually it produced 425 hp).

In 68, the top option was a 428 Co-
bra Jet Ram Air engine. In 1869, you
could order Boss 429 and Boss 302
Mustangs and a Mach I option that
was the equal of Chevy's Super Sport
option on the Camaro. Still, sales con-
tinued to drop each year. As the car
got heavier, larger, more expensive
and cost more to insure and operate,
sales dwindled and some Mustang en-
thusiasts yearned for a return to the




1969 MACH |

original concept of the car, The low
ebb came in 1971-7T3. The car was re-
designed again and the original Mus-
tang was buried under ballooning
sheetmetal. Overall length waz up 8
in. and the car weighed over 500
pounds more than the original.

By 1973 it was hard to see any re-
minders of the simple little 1965 coupe
that might be hiding under a Mach [,
with its smog-controlled 351. It was
clearly time to move on.

But the 1974 Mustang [1 (not. to be
confused with the concept car) was
not the answer. The new car was
based on the Pinto, not a great place
to start but no more mundane than
the Faleon.

Mustang 11 was shorter than the
original, but had more overh and
curb weight. Where the original had
been fresh, the new one was a ba-
roque imitation. Its engine was the
2.3-liter (140-cu.-in.) sohe Four—
basically reliable, but also rough and
NoigY.

Nevertheless, sales skyrocketed to
nearly 300,000 (from about 120,000 in
*73). But after that banner first year,
sales dropped in each year of produe-
tion of the Pinto-based Mustang, save
for the last, when they recovered
slightly.

A 2.8-liter German Ford V&, bor-
rowed from the Capri, became an al-
ternative engine from "74 through "T8.
It “improved™ 0-60 times to the 14-
second range, A 302-cu.-in. V8 option
in "78, at 133 bhp, shaved about 3 sec-
onds off that, but no more.

The current Mustang, introduced
in 1979, was based on the Fox plat-
form used for the Fairmont and T-
Bird. The availability of the 302 V8 as
an option made the Mustang one of
the hottest cars you could buy in
smog-engined 1979. And you could
even order a 4-speed manual trans-
mission, just like in the good old days.

Ford product planners recognized
the strong sales of V8-engined Mus-
tangs and introduced a Boss version

in 1981. The Boss
model marked
Ford's official re-
turn to the high-
performance mar-
ket category. As
gales soared, so did
the GT and LX mod-
els with special han-
dling components
and up to 2256 horse-
power in today's
versions.

Ford tried a dif-
ferent tack with the
SVO Mustang. A
turbocharged ver-
sion of the 2.3-liter
Four was available
from 1979 through 1984, The engine
led to the SV O version, with consider-
ably revised styling, greatly im-
proved intercooled engine, improved
suspension, 4-wheel disc brakes and
5-bolt hubs, to name just a few of its
enticements. It was an interesting
car, but no sales winner.,

By the time the SVO experiment
was underway, a convertible Mus-
tang was also available, the first one
in 4 decade. But the writing was al-
ready on the wall. Americans once
again wanted horsepower and cubic
inches. The 8VO faded away and the
GT with the 5.0 liter HO V& became
the car to own if you were a young man
who wanted to make a statement to
his friends.

Today, the Mustang is riding high.
Plans are to keep the current Mus-
tang in production for the next five
years, through 1994, with continual
amall improvements but no radical
change. Which is very good news in-
deed. ™
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Ford’s ponycar has been doing battle on America’s racetracks for 25 years.
BY RICH TAYLOR, Contributing Editor

y—= l I =
T

5tlll potent after more than two
decades, G.T. 350 Mustangs race
regularly In historic events.

FOST AMERICANS call a Mustang a coupe. But -~ suspension modifications, it was ¢
aMustang has seats {or four, which by some defi-  Mos ; AR P
"R nitions mékes it a sedan, Sedans race in F1A Ap- Acrass the Atlantie, Fo
. pendix-J, Gronp 2, and in 1964 there were no FIA Group2 - V8 Faleons in the British
- 'races in the United States, So the first Mustang race ears:  FIA international r
competed, iromically enough, in Canada and Europe. Mustang was mechs
The first Mustang ever to be raced anywhere was a

white notehback owned by Chuek Rathgeb of Comstock 25 "

~Mus
Racing that ran in Canada in the spring of 1964. It was.  from|
built and driven by Paul Cooke. Stripped to 2500 pounds, - Bo
fitted with a Weber-carbureted 289 V8 rated at 384 hp, - H
7.50x15 tires, a Galuxie rear axle and the usual

- - ‘ L =
= . - et -
AiNY. S = T - -
. Zakzpeed's IMSA racer was probably the ultimate Mustang. Parnelll Jones making a pit stop during ‘70 TransAm race
< T i ;
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BY MIKE ALLEN, _
Assistant Automotive Editor

OU'LL REMEMBER our
racing adventures last year,
when Auto Editor Tony
Swan, myself, Contributing
Editor Rich Taylor, and former West
Coast Editor Len Frank raced a Sa-
leen-prepared Mustang LX. That's a
picture of us and our crew (opposite
page), right after winning the Long-
est Day of Nelson Ledges.

This year, Steve Saleen, the guy
who builds the best-looking, fastest
Mustangs around, has built a limited
run of 250 SSC models. We'll be rac-
ing one of them in several endurance
events, beginning with a return to
Nelson Ledges to defend our champi-
onship title.

Car number 54 has been turned into
abackup car, and we'll be racingitina
few selected club races through the
season to stay sharp. It's been re-
painted shiny black, and this season
will wear number 25 (above). Our new
Saleen SSC also wears number 25
(right). If you don’t recognize the
white-with-blue-racing-stripes paint
scheme, check out an original 1965-66
Shelby G.T. 350 photo. Of course, the
number 25 has special significance to
Mustang enthusiasts this year.

Our S8C started life as a complete
running Mustang. The changes that
transform a regular Mustang LX 5.0
into & Saleen S3C begin with the en-
gine, the venerable 302 V8. All HO
versions of the 302 utilize Ford's
EEC-IV direct port fuel-injection
system. But in the conversion to SSC,
Saleen replaces the stock 60mm but-

= 1)

vears| Racing really does improve the breed.

terflies with 652, Saleen installs a dif-
ferent intake manifold, and replaces
the intake valves with 1.90-in, intake
valves, A special mass airflow sensor,
recalibrated computer, revised igni-
tion advance curve, and a high-lift
cam mean you can forget about any-
thing but 94 octane gas. But these
changes also mean 290 hp and 300 Ib.-
ft. of torque. Other modifications in-
clude electronically controlled
shocks, stainless-steel headers, re-

vised ratios in the trans, and an Au-
burn limited-slip differential.

Once the car is a Saleen SSC, then
actual race preparation can begin. Ac-
tually, a rollcage, fire extinguisher,
window net and tape on the lights (to
keep glass off the track in case there's
a little shoving) eonstitute all of the
required preparation. But if anybody
actually showed up in a car that had
received no more preparation than
that, they'd have to have binoculars to
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see the rest of the field.
The engine is removed for
a complete rebuild, starting
with a thorough static and
dynamic balancing of all the
moving parts. Lightening,
increased compression ratio,
porting and polishing are all
1llegal But T.Eﬂ e engine can be
rebuilt to precise tolerances.
This ensures that there is
identical compression in all
eight cylinders, that ports in
the manifolds mateh the
orts in the heads, that the
op Dead Center mark on
the crank pulley is true TDC,
and that a hundred other fussy details
are checked and brought up to opti-
mum spee for peak efficiency. If you
went through a properly blueprinted
engine with a micrometer, you
wouldn't be able to find any dimension
that Ford hadn't specified as correct
for a new 302, This ensures not only
long engine life, but also is good for 10
to 25 hp. A Walker Dynomax exhaust
system helps the hp eount, too.
The chassis is also blueprinted. To
start, most of the Ford suspension
bushings are replaced with harder

POPULAR MECHANICS ® ALIGLUST 1989

LLast year our team won the Nelson Ledges 24-hour Endurance

Race and here we are in the winner's cirde.

urethane biscuits, to reduce compli-
ance under hard cornering. Monroe
builds shoeks and struts with special,
race-only calibration. High-rate
springs front and rear and stiff anti-
roll bars keep the car flat in hard cor-
nering. Alignment settings include
plenty of negative camber, and as
much as %-in. toe-out for good turn-
in. Other race-only accoutrements we
installed include a Recaro racing
bucket seat, auxiliary driving lamps
from Bosch to turn night into day dur-
ing the wee hours of a 24-hour race,

and Kenwood F'M 465 MhZ
radios to keep the driver in
touch with the pits.

Tires are General
XP2000V—245/50VR16 in
front, and 255/50VR16 in the
rear—mounted on B-in.-wide
American mags. We were
really impressed with the
Generals during our thou-
sand-odd laps of Nelson
Ledges last year, with tem-

ratures ranging from 104°

to 55° F' and some monsoon
rains thrown in for good mea-
sure. However, like all the
DOT-legal tires used for 88
racing, our Generals are shaved to
only a millimeter or two of tread
depth, for less equirm in corners,

Other sponsors include Polyshield
and its great line of ear care produects,
Seteom communications , Motul
synthetic lubricants (which are neces-
sary because of the 300° oil
temps—the rules preclude the use of
accessory coolers) and Motoreraft
]]?q!ugs and filters. And let's not forget

ord for supplying the base car, and a
460-cu.-in. Ford van as a tow vehicle.
Hey, let's go racing!

. Tilas
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TOP PR PHOTOD BY GEDFFREY HEWITT

P.D. Cuannlvanam
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MILLENNIUM
MUSTANGS

Forecasting the shapes of the next decade — and the next century.

BY JIM DUNNE, Detroit Editor; PM lllustrations by Duane Kuchar

OW LONG WILL the
present incarnation of the
Mustang satisfy buyers
and appeal to the publie?
That's a tough call, one that Ford
management is grappling with right
now. In the near future, Ford brain
trusts will again face decisions that
will determine Mustang's fate. The
car is scheduled for a major change-
over in the early 1990s, probably the
1993 model year. The question of
spending hundreds of millions of dol-
lars to update the present Mustang
design, or switching to something en-
tirely new must be answered soon,
since it normally takes three years to
put changeover plans into production.
Ford is already partially committed
to spending $270 million for updating
the current model in 1991, That pro-
gram includes rearranging the sheet-
metal—fenders, hood, trunk and
roof—but it does not touch
on major changes to .
the chassis and

-

drivetrain. A major overhaul includes
a new floor pan, front and rear sus-
pension, possibly engine and trans-
miszion as well as the greenhouse,
and would cost the company close to
#1 billion. An investment of that size
is not made without close serutiny as
to where the Mustang program is
now, and where it shoul 'Ee heading.
Finding out where the Mustang is
right now is the easy part. Sales for
the first part of 1989 are at a 195,000-
per-year rate, almost double that of
the Chevrolet Camaro and far ahead
of the combined sales of Camaro and
Firebird, its natural competitors.
Ford expects more of the same sue-
cess for future Mustangs. But it must
decide quickly how it expects Mus-
tang tostay a sales leader through the
'%0s. Three of the current choices:
B Carry on with the present Mustang
styling, but with yearly facelifts,

B Switch to a hi
body like the Pro
Camaro/Firebird.
B Build an all-new Mustang off the
Thunderbird chassis.

Of all the options, it locks like Ford
msiders prefer keeping the current
Mustang theme, and not adopting the
futuristic designs of a Probe or a next-
generation Camaro.

“We want to keep Mustang's im-
age,” says Fritz Mahew, chief design
executive for all Ford cars. “The car is
not like anything else on the road. Be-
gides being light, nimble, husky and
strong in appearance, it has a classic
American performance look. Future
Mustangs will continue the long hood,
short deck profile. And soon we will
go back to an eggerate grille.”

But, no matter what Mahew and his
designers plan, the Mustang must get

-styled, futuristie
or the upcoming
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some updating to match the new styl-
ing of the 1992 Camaro. Cowl] height
will be lowered, the windshield posts
will be angled back more sharply, and
the whole car will be lowered slightly.
Doors will be thinner, lighter in
weight. And the ear will have a mus-
cular stance with little body overhang
and a wide tread.

“We raised the cowl on the 1979
Mustang 1in. to give the front a
wedge look,” explains Mahew. “That

gtill contributes to the appeal of the
b, Mustang. And we plan to keep
__ that line.”

’ Dearborn deci-
sion-makers

POPULAR MECHANICS ® ALIGLIST 1989

also look inside the sheetmetal for an-
swers to Mustang's future,

“We want to continue to offer a car
that’s fun to drive, exciting to own,”
comments Gale Halderman, a Ford
design executive who was involved in
many early Mustang decisions. “We
want to keep the 2-plus-2 seating ar-
rangement. And, passengers will still
sit low in the car, more like Fuu.ing
the car on as you would a suit.’

Halderman points to other tradi-
tional styling cues that the future
Mustang will offer, things like angu-
lar window shapes and a fastback
roof. The current style combines con-
trasting themes of sharp angles in the
greenhouse with the rounded front

and rear. But that conflict does not

__seem to affect the overall a

. = of the car. Those differ-
S ences will be soft-

in the

. ened
. future.

New shapes to look for will include a
longer wheelbase in proportion to the
length of the car, and a much lower
cowl below a faster windshield.

Nostalgia and image are two fea-
tures that buyers like in the Mustang,
features that are sure to keep the
car's sales momentum strong over the
next few years. Just as important is
the mﬂdeflineup. with the fastback
and notchback coupes and the con-
vertible making Mustang the most
versatile line in the sporty car field. It
is interesting to see that sales totals of
the two hardtops is about equal. Buy-
ers are split evenly on which they like
better. Convertible sales are running
strong at about 15 to 20 percent of all
Mustangs, and plans are to keepa
raﬁ_twcﬂas part of the 3-model lineup.

at we offer in the Mustang GT
is affordable performance,” according
to Ken Dabrowski, Ford's program
manager for Mustang. “And that's
what we're designing the future Mus-
tang for. Its V8 engine and rear drive
are different from the pack. The car
feels like an F'-14 on takeoff.”

One route that Mustang will not fol-
low is front-wheel drive. That's made
clear by every Ford executive who
has anything to say about Mustang's
future. When you get right down toit,
there isn't a whole lot of difference in
basic features between the first Mus-
tangs and the ones you see in show-
rooms today. And Ford exees intend
for the car to stay that way. Which
means rear drive is definite for the
future. “Right now,” reports
Dabrowskd, “customers are telling us
they like what we're offering. Iﬁfusa
tang is a distinetive car with arich tra-
dition. We want to keep that. We
want a Mustang to be a Mustang.” PM
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Twenty-five years

have definitely wrought
changes in the Mustang'’s
performance capabilities,
but the bloodlines are
clearly evident.

BY RICH TAYLOR,
Contributing Editor

WENTY-FIVE YEARS af-
terits birth, the Mustang
GT has evolved into some-

thing pretty different from
what it was on April 16, 1964. That's
partly because the car has changed
—matured, grown, blossomed into a
world-class, high-performance car.
And partly because the world has
changed. What zeemed like a small
compact in 1964 is a full-size muscle-
car today.

To measure the Mustang's prog-
ress, we brought a mint original

A

PM Photos by Ron Hussey
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“COMPARISON TEST

PAST A AND

Inhrhr !l,’l:ln] of urri'imulllmtmq wiai mid-'60s sporty. wlth phnﬂi‘ul
brightwork and skinny. wood-rimmed wheel. This car's special Pony
interior was an extra-cost option. The 289 V8 could be had In three output
levels. ranging from 200 hp [gross) at 8400 rpm to 271 hp at 5000,




Sy TS

fﬂ-
N

NSda

-

Current Mustang GT instrument panel Is typical of current sports and GT
machinery —all black, with white-on-black analog instrumentation. Padded
wheel affords superior grip. Solidly establizshed 302-cu.-In. HO VB produces
225 hp [net) at 4400 rpm, 300 fe.-Ib. of torque at 3000.
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1964% GT convertible and a new 1989
GT convertible to our usual test track.
To ereate a level playing field, we re-
placed the original tiny tires on the
'64'% with a set of 215/60R15 Good-
year Eagle GT tires similar to those
on the 1989 Mustang GT. And then we
ran both cars back-to-back through
our normal battery of tests.

The results are surprising. Read
the spec pages side by side, and
there's not all that much difference to
show for 25 years. Today's car has
computer-controlled fuel injection in-
stead of a 4-barrel carburetor, and
roller rockers and hydraulic pushrods
instead of mechanical lifters. But the
basic Ford small-block V8 hasn't
changed much in nearly 30 years.

The rest of the chassis is completely
different, and yet very much the
same, too. We're still talking about a
front-engine/rear-drive design with
unit body/chassis, independent front
suspension with rigid rear axle, front
disc brakes and rear drum brakes.

The wheelbagze is now 8 in. shorter,
but the overall length is within 2 in.,
the width and track within 1 in., and
the height literally identical. Even
the brake rotors and drums are virto-
ally the same dimension as they were
back in 1964,

The biggest difference in the spec
box is that the 1989 Mustang weighs
about 250 pounds more, thanks most-
ly to safety equipment, add-on plastic
bodywork and electronic convenience
features that weren't even thought of
25 years ago. Comparably equipped,
today’s Mustang GT and yesterday’s
would weigh pretty much the same.

Even at the test track, there wasn't
a dramatic difference as far as abso-
lute performance goes. The 198% Mus-
tang is slightly quicker and fasterina
straight line, slightly quicker around
a corner, and a bit better at stopping.
All that is thanks to a little more
horsepower, more torque, better
gear ratios and a better-controlled
rear axle.

On paper, at least, you'd think
there wasn't much difference be-
tween our two Mustangs, certainly
not a quarter-century worth. And
you'd be wrong. Today's Mustang GT
may be roughly the same size and de-
liver about the same performance.
But given the basic parameters of a
V8 2+2 sporty car, a 1965 Mustang
GT and a 1989 Mustang GT ecouldn’t be
more different.

Mostly, it has to do with feel. A
'64%: Mustang feels like an old car.
The suspension travel is limited, the
leaf-spring rear axle is virtually un-
controlled over bumps, and there’s a
tremendous amount of noise, vibra-
tion and harshness transmitted
through the front subframe. The old

45
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# Mustang shows lots of
body lean in a corner,

q B
(= and the ingide front wheel
picks up at a curious angle
| and sort of reaches out,
o)
YEARS

gearching for the road.
The flat little bucket
geats are surprisingly
comfortable, but the skinny-rimmed
plastic steering wheel sits too high
and cloge to your chest by modern
standards. And the steering is remote
and too light. The shifter on the old C-
4 automatic is as slick as ever, and
when you put your foot on the gas
there's a satisfactory roar and leap
forward. But the brake pedal feels as
dead as stepping on a 2x4.

By comparison, the 1989 Mustang
GT feels all of apiece. It still betrays
its economy car Fairmont origins
when you get near the limit on a rough
road, There's not enough suspension
travel, and there's some cowl shake
with the convertible. But compared to
the early Mustang, it feels much mare
solid and secure.

Indeed, the new Mustang GT feels
a lot better than you'd expect for a car

Our 1964 had optional deluxe Pory interior. it's worth a premium on the collector market.

with such a conventional design, The
overdrive automatie has the V8 bare-
ly ticking over at highway speeds, and
the car seems strong, smooth and bul-
letproof.

COMPARISON SPECS

19642 GT

Pric
Enging Tyj
Engine

Fuel Milgage 14.5mpg

Curb Weigh

1989 GT

Basea Prnce

J30 s

Performance

0to &0 mph = s

16.75 mpg

It's also pretty comfortable, with
contoured bucket seats, fat-rimmed
steering wheel and a full set of instru-
ments. Upholstery material, door
panels and dashboard are well-fin-
ished and handsome. By comparison,
the early Mustang's skimpy gauges
and cheap vinyl door inserts seem
pretty down-market.

There's also the obvious difference
in styling. The add-on plastic air-
dams, spoilers, running boards and
intakes give the '89 Mustang GT a
heavy, ponderous look. It may be
more macho, but sure not as pretty.

Not the way a '64%% is pretty. And
that's the appeal. An early Mustang is
not as good a car as an "89, from an en-
gineering standpoint. It's less sophis-
ticated by any standard, but
unfettered by aerodynamic consider-
ations, impact bumpers, crush zones
and all the rest. Back in 1962, stylista
Joe Oros and Dave Ash could draw a
car that didn't have to do anything
more than look good,

And it does. It still does. As Lee Ia-
cocea said, “There was magic to this
car.” The magic still works. A new
Mustang GT is a good car, maybe a
great ear. And at $18,000 for a fully
equipped convertible, it's something
of a bargain for a car that will go 140
mph and is almost guaranteed to be a
collector's item 10 years from now.,

But a 1964%: Mustang GT is magic.
A decent driver will cost vou $10,000-
$15,000. A concours convertible ean
be more than $30,000. We promise
you, it will put a smile on your face,
whether you drive it or just look at it
in the driveway.

It will also be an appreciating in-
vestment, and attract more favorahble
attention from the people you meet
than any Ferrari. Even after 25
years, that magic is undiminished. P
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COMPARISON TEST

CUDDY CRUISERS

Agile, midsize cuddies come of age with big-boat style
and roominess. We match them up for a head-to-head showdown.

BY TIM BANSE; PM Photos by Skip Gandy

today, often with a vengeance, If accessible, points—asplit second here, a square foot there—separ-
most places of natural beauty are crowded, com-  ated the first-place and fourth-place boats. The differ-
mercialized or off limits. One exception, fortunately for ~ ence between them, we discovered, was by design
boaters, is on the water, where there are islands, coves  rather than execution] and a boater looking for an af-
and idyilic backwater havens still out of reach to auto-  fordable, trailerable day cruiser would be happy own-
maobiles and erowds. ing any of the evenly matched boats in our fleet.

We found such a place on Florida's Little Gasparilla -

Island, a long finger of deserted, white-sand beach
studded with sea shells and flanked by pine, palm tree
and mangrove forest. It's the kind of place, located on
the Gulf Coast, where you pitch a tent for a day of fish-
ing, a picnie and then linger long past sunset.

We also found the perfect boat to take us to this bhue-
water heaven. In fact, we found four of them; each
about 22 ft. long with lots of deck space, ample seating,
roomy cabins and the comfortable feel of a full-size se-
dan. Each was rigged with a MerCruiser 5.7-liter, 260-
hp Alpha One sterndrive, a power package with enough
torque to get on plane quickly and deliver impressive
top-end speed.

For three dawn-to-dusk days, the test team
wrung out the guartet of boats to see how
they compared. We used radar gun,
stopwatch, measuring tape and a crit-
ical eyve. Interestingly, the test re-

PARADISEmncewnsidered lost, hasbeenfound sults were extremely close and only a couple of




Celebrity 231 SE Cuddy

First-place honors go to the classy Ce-
lebrity 231 SE Cuddy, a good-looking
pocket eruiser combining ultramod-
ern Eurostyling with traditional ma-
rine values.

The smooth-running Celebrity
blew away the competition in accel-
eration trials and finished second on
the performance course. It lags be-
hind the fleet at the top end, but gut-
wrenching speed isn't the reason you
buy a boat like this and 45 mph iz plen-

ty fast for a family cuddy eruiser.

At speed, the rig handles superbly,
tracking straight and true. During
hard, wide-open-throttle turns it
feels nearly as responsive as a water-
hugging sport boat.

Without benefit of a walkaround
deck, the Celebrity solves the prob-
lem of bow access by means of a walk-
through windshield and sliding euddy
hatch. This arrangement also serves
to open up the cabin for a good amount
of ventilation and light.

TEST PARAMETERS

Each boat was propped and tuned by
technicians from Mercury Marine's
Mercabo Test base, in Placida, Florida.
Speed and fiming data are the result of
averaging four test runs for each boat with
two adults aboard and matched fuel loads.
Perdormance course, which began from a
dead stop, included two shor sprints and
tull-spaed right, laft and 180" turns. Al
boats ran with 19-in. pitch stainless-steel
props. Each had a maximum cuddy
headroom of approximately 5 . Overall
length measuremeants include integrated
swim platforms wherne applicable,

OVERALL RANKING MAKEMODEL

1. CELEBRITY 231 SE CUDDY

Fit and finish is another strong area
{ranked second) and included such
fine touches as copious teak trim, ra-
dio cassette muuntedd in ]u-r:knhl{:r ?ﬁm—

ment, integrated swim platform
m two ]addg:i and upen?ng side
vents in the windscreen. (Some of the
teak trim in our test boat is optional.
It ean be replaced by maintenance-
free stainless steel.)

Interior accommodations include a
2-tiered arrangement of V-berth and
convertible bench seat bunk, which

2. LARSON HAMPTON 220

LOA/Baam/Weight/Fuel Capacity

23'1"/96"/3700 Ib.T0 gal.

2111710273700 Ib. /50 gal.

Top End (mph)/Ranking

A45.12'4, off the pace bul adequata

A47.5/2 Nies like a runabout

Acceleration 0-35 mph (sec. ) Ranking

B.221, snaps your fead back

8.71/2, leaps up on plane at wouch ol throtlle

Performance Course (sac. ) Ranking

27.7072, G-larce turms made up lor sluggish lop end

28.482_ predictable and respansive

Deck Space (sq. i.)Ranking AT.481, outstanding space for & adult passengers 46.36/2. ganarous. handias a full load comiortably
Cabin Space {eu. I.)Ranking 140173, privacy curtain creates two ouddy areas 159.61_feels as big as a summear cottage
wsm{m fi.)Ranking 32823, more would be appraciated 57.47/2. substantal, well-layed oul comparimenits
Sleaping Pad (sq. M.)/Ranking 40,4002, 2-tared arrangemant increasas opbons 38.421, asymmetncal design can Ii tall slaapars
Fit And Finish Ranking Tastelul lsak, sirong plano hinges, Eurostyls’2 Marvalous cabin bul deck carpating missed'3

Price As Tested (Including Merc engina)

§26,300

526,520

Celabrity Boats, P.O, Box 394,
Banton, L 62812, (618) 439-9444

Larson Boals, Litle Falls,
MM 56345, (612) 632-5481

Steering wheel

tiles to 3 pasitions.
but seat mounted

close to dash,
evenwhen fully
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can be kept separate from each other
by a privacy curtain.

Despite the Celebrity's winning
ways, we found a few nits to pick, such
as tight quarters at the helm station.
A comfortable standing position
couldn't be found. The seat is mount-
ed too close to the dash panel and
cramps the driver’s knees. In fair-
ness, the fully adjustable seat, which
couldn't mmfoensnte for the problem,
affords good legroom and visibility.,

Two test-team suggestions could

easily correct some minor shortcom-
ings: 1. Seal the fuses, and 2. Add
entry/egress steps. An old-style fuse
block left this component exposed to
corrosive salt air and moisture. A
high frecboard, the result of Euros-
tyling, makes it somewhat clumsy to
get in and out at the dock without
climbing over the upholstery.
Overall, the Celebrity scores well
across the board, which is essential
for any boat designed to be a go-any-
where, do-anything family cruiser,

3. EBBTIDE 224 CATALINA CUDDY XL

4.COBIA ODYSSEY 230 CXL

u‘rmmg-. 21"10796773250 Ib./B7 gal.
46.56/3, impressive flyer for heaviest boat 48,761, sels a bistenng pace
10.83/4, swift encugh far skiing 10.76:3, change of prop might help, but plenty fast

20.74/4, not tar off a quick pace

26.851, cormers like a roadster

36.91/4, some usable area sacrificed for stowage

46.06/3, roomy and not far from the leaders

111.47/4, good layowt, headroom, but less volums

155.82/2, lots of space due to unciutterad approach

68,41, immense, but makes deck, cabin seem small

32.01/4, less than hall ihe Need leader

40,851, surprisingly large for cabin volume

38.04/4, classic V-berth shape, about size of others

Best dressed In fleat with raditional manine values1

Much to recommend, bul leanest of Neet'd

525,000

24,230

While Blufl, TN 37187, (B15) 7T97-2153

Cobia Boal Co.,
Sanlord, FL 32772, (B00) 327-5703
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Larson Hampton 220

At first sight, the test team fell madly
in love with the Larson. If looks could
kill, the multicolored gelcoat and co-
ordinated interior of the Hampton 220
would be dangerous.

Vaguely reminiscent of a comfort-
able summer cottage, the Larson
leads the fleet in total cabin volume,
The living space is populated with a
full galley featuring an aleohol stove,
ice box and stainless-steel sink. Inad-
dition, there's an enclosed head with
vanity and an opaque overhead win-
dow that lets in enough light to dimin-
ish elaustrophobia.

On the radar gun, the Larson
clocked the second-best top-end
speed and recorded second-best times
in both hole-shot and performance-
course runs. Its patented Delta Conic
hull is remarkably responsive in
high-speed turns and tracked true
in all water conditions and at all
throttle settings.
' Some outstanding design fea-
tures inelude the second-largest
deck space, sizable walkaround side-
deck and integrated swim platform
with a shower spray available at wa-
ter’s edge. Interestingly, the Lar-
son's Jarge cabin features a sharply
gloped roof that cuts somewhat into
the usable space. Although the entry-
way measures a full 6 ft. of headroom,
it quickly diminishes to the point
where unobstructed upright sitting
hi.' an average-size adult is impossi-
ble. Seating 1s set back to make room
for galley and head.

Another source of concern to the
test team is lack of deck earpeting,.
It's an option on the Hampton and
wasn't provided on the test model.
Nunskil:r fiberglass decking is accept-
able in a fishing boat, but question-
able in a day cruiser,

Nevertheless, the Larson was a
fundamentally solid performer and
ranked no lower than third in any test
category, making it the most consis-
tent boat in the flest.
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CUDDY CRUISERS

Ebbtide 224 Catalina
Cuddy XL

As with all Ebbtide boats, the Catali-
na combines familiar marine styling
with traditional construction
and performance values.
There's lots of teak trim, for ex-
ample, and an old-style rope rub
rail. (In saltwater models, some of the
teak is replaced by a corrosion-resis-
tant material known as Sansalite.)

Wide walkaround sidedecks muke
moving from cockpit to foredeck an
easy matter for docking or anchoring,
and stowage compartments are ev-
erywhere, producing a first-place fin-
ish in this category. But as a result of
these design decisions, the Catalina
sacrifices both cabin volume and us-
able deck space and finished in fourth
place in these areas,

Lack of overall cabin volume, how-
ever, doesn't prevent Ebbtide from
executing a thoughtful interior,
which is gistinguiahed by superh
headroom due to a trunk-cabin design
(raised foredeck), inclusion of hang-
ing garment rack, and the fleet's larg-
est sleeping pad.

‘J;:hije f:llm Elghtidr? scores back-of-

rankings in ormance-course
Enrﬁes, hule—ﬁut E?ld top-end speed,
no noticeable shortcomings are evi-
dent and, in fact, it is a smooth-han-
dling, responsive, predictable and
uncommonly quiet contender, thanks
to a well-insulated engine box.

Features of note include an L-
shaped sundeck (formed by raising
the stern jump seats and extenii}gﬁ
the passenger-side sunlounger),
entry/egress steps and a teak swim
platform that's easy on bare feet. All
of this, plus upholstery with nicely
hidden supports and fastenings, con-
tribute to the Catalina’s No. 1 ranking
in fit and finish. Fishermen will be de-
lighted with the Catalina’s cooler/fish
box mounted at the stern,

Do-it-yourself mechanics will ap-
preciate the double-hinged engine
cover, which flips up for easy fluid lev-
el checks without requiring complete

CELEBRIT

231 SE CUDDY

removal. And boaters, in general, will
prize the boat’s superb overall crafts-
manship and attention to detail.

Cobia Odyssey 230 CXL

The top-performing Odyssey 230
roved to be a driver’s favorite with

eet-leading marks in top-end aﬁed
and performance-course times h
were out front by significant margins.

Haole-shot times weren't too shabhy,
either, ranking a competitive third.
Other strong areas include total cabin
volume (second) and usable deck
space (third).

Some of the Cobia's blistering
speed (nearly 49 mph) can be attribut-
ed to lighter load. Its hull is several
hundred pounds lighter than the oth-
er boats in the fleet. We also suspeet
the lightweight approach is the rea-
son for the boat’s higher decibel read-
mﬁatcru Epeed and slight engine

ration EE deck.

However, the E-uperhl:,r designed
hull gets most of the credit for the
boat’s No. 1 ranking on the perform-
ance course. It made up for mid-fleet
hale-shot ability through exceptional
handling—wheel lock at wide-open-
throttle is no problem for the Cobia.

OUne of the boat's most interesting
touches is the use of teak trim only on
vertical surfaces (the bulkhead be-
tween cabin and cockpit, for instance)
a technigue used to ensure that UV
rays are minimized and water runs off
the wood.

Unfortunately, the Cobia has a few
shortcomings that held back its fit-
and-finish ranking. These include a
swim platform that looks like a fiber-
glass bookshelf, a somewhat diffieult
through-windsereen access to the
foredeck (no walkaround sidedecks)
and an engine cover that’s a mixed
blessing—it permits excellent engine
access but requires considerable ma-
neuvering to remove.

Power trip

The test team considered a number of
engine options before settling on the
MerCruiser 5.7-liter, 260-hp Alpha
One sterndrive. We based our choice
on the premise that this power pack-
age promised enﬂu%mtarque to get
the hull quickly on plane and running
at sufficient speed to reach a destina-
t.lun without delay.
|i|ped with anything less than a

amﬂ k V8, boats of %hm weight
would plow through the water with all
the grace of a river barge. On the oth-
er hand, putting a bulky big-block un-
der the engine box would require a
shoehorn and turn the boat into a
roaring gas guzzler. )

Besides, these pocket cruisers
weren't designed to be the fastest
boats on the lake. They're family
boats made for pure recreational en-
joyment—sunlounging, swimming,
waterskiing, nvermghtmg and enter-
taining a minivan's worth of passen-
EETS 0N & Warm summer day.

After three days of hard running,
we came to realize that the 350-cu.-
in., 907-pound Mere was indeed the

COBIA ODYSSEY 230 CXL

P’_,,f ideal match. Top-end speed was

surprizingly cloze to 50 mph and
s hole-shot punch was more than
adequate for waterskiing. The
engines were relatively guiet, too,
ranging from 82 dB to 88 d B at 3000-
rpm cruising speed and from 93.5 dB
to 94.5dB at wide-open-throttle.
Paradise, for many of us, is a lazy
day on a deserted isle and a boat to
take us there. We located the boats—
four well-matched (right down to the
price) pocket cruisers. It's up to you
for the rest. ™
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WOODWORKING
PROJECT

GATELEG
TABLE

The classic solution for
saving space—a handsome
drop-leaf table in solid cherry.

BY ROSARIO CAPOTOSTO,
Contributing Editor

HILE attitudes change, and

styles come and go, there are
certain ideas that remain as useful
and appropriate today as they were
200 vears ago. And, when it comes to
furniture, there's little question that
the enduring drop-leaf table falls into
this category.

Our solid cherry version is based on
the Queen Anne style of furniture de-
sign popular in the 18th century,
When fully open, its spacious circular
top easily accommodates up to six
people. After your guests have gone,
gimply fold down the leaves for an ele-
pant side table—and more space in

your dining area.

The hinged leaves meet the main
top with a beautiful and functional
rule joint. While many alternatives
exist for supporting the leaves in the
open position, we've chosen the clas-
sie pateleg design. With the leaves
down, the four handsomely carved
cabriole legs are positioned at the cor-
ners—exactly where they'd be inan
ordinary table. However, the legs at
two opposing corners actually swing
out on traditional wooden hinges
when the table is opened.

Color phato: 1R Rost

Black-and-white photos: Bosano Capofoaio
Technical art: Elgere Thompsor

Phato siyllat: Gale Hemck
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The Tabletop

We used three %-in.-thick boards to
make each tabletop section. When
choosing the stock, try to match the
boards for color and grain pattern.
Also, plan to join the boards so that
the direction of the annual rings on
the board ends alternates from one
board to the next. This tends to even
out any cupping that may occur.

Lay the stock out as it will be as-
sembled and mark the adjacent pieces
g0 they won't be mixed up. Crosscut
each piece roughly to length and true
all mating surfaces.

While the boards ean be glued with
no additional j jﬂll’lEl’H, it helps to use
dowels or splines to ensure good
alignment. g{e used a plate joiner
whlch cuts accurately positioned slots

1 Wewused a plate joiner and No. 20 plates
te join the tabletop pleces. Place plates &
In. apart and locate to miss finished edge.

& Tack strips Mush with center section
edges to gulde Y4-In.-dia. quarter-round
bit. Cove bit routs rule joint on leaves.

‘.I" Clamp top together with C-clamps and
long boards that span Joints. Rout edge
profile with Y-in.-dia. quarter-round bit.

JOURNAL

for standard, No. 20 compressed-
wood plates (biscuits, Photo 1). Make
sure to locate the joints so they won't
appear on the table edge when the top
is cut to shape. Test fit the compo-
nents before gluing (Photo 2).

To keep the tops flat when they're
clamped up, prepare four cauls from
scrap stock. These are clamped in
pairs above and beneath the assembly
ateach end. Wrap the cauls in wax pa-
per to keep them from becoming
glued to the work.

Apply glue to the mating surfaces
of the first section and assemble,
Lightly elamp the cauls in place and
draw the components together with
bar or pipe clamps. Double check that
the work is flat and assemble the re-
maining two sections in the same way.

2 Dry amsemble each top section to check
for alignment. Apply glue In plate slots and
on stock edges. Clamp untll glue sets.

§ Use dual centers, spaced 3 in. apart, to
lay out tabletop shape. Block taped to top
holds pin end of smpnude compass.

8 Routmortises in center section for drop-
Ieaf hinge knuckies. Router edge gulde and
strips tacked to stock guide cut.

Use a belt sander to smooth the sur-
faces (Photo 3). Follow with an orbital
finishing sander using 120- and then
220-grit sandpaper. Then, trim the
excess from both edges of the center
section. Joint these edges and the in-
ner edges of the leaves.

The rule joint is shaped with a rout-
er. Use a Ye-in.-rad. quarter-round bit
for the center-section edges and
switch to a Ye-in.-rad. cove bit for the
inside edges of the leaves. Begin with
the center section. Make a trial pass
on serap stock to ensure that the
depth of cut will produce the profile

shown in the drawing. Note that a
strip tacked to the underside of the
stock along the edges is required to
guide the pilot on the bit (Photo 4).
Then, cut the cove halves of the rule

3 Afrer the glue has dried, use a belt sand-
er to smooth both sides of each top plece.
Finish smoothing with orbital pad sander.

& After the curve is drawn, band saw top
sections to the [ine. Then, smooth with sta-
tionary belt sander or by hand sanding.

® Mark hinge screwhole positions and
bore screw pilot holes to correct depth.
! Drill guide ensures perpendicular holes.

80
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GATELEG TABLE

29° HIGH % 43° WIDE X 46" DEEP [OFEN)

ROUT WITH Ii2"-RAD, COVE
AND QUARTER-ROUND BITS

DETAIL 1

3, W N 8 thoseroan

e ..
i

(Mo, 10 mi fasboirs (Mo, T01
£ fromy Armor Prodicts, Box 445, Enst.
Northpart, NY 11731

BAND S5AW PROFILE
O TWO FACES
OF LEG STOCK
OFFsET % rupnTHE AREA T
! OM OFFSET CENTER
ﬂﬂHEMSMIET—EﬂTELEETABlE
Bize nnd deseription (use)
§ inhgtei
£16x
Q o LT hﬁm
P i
CWixdx
E E Hx%ﬂgmuﬂlmﬁm
H 2 Wﬁzﬁ%
"™ 2 J'&x%}' -
J* 12 Wb abbetop fastener
Misc.: %" No, B fh serews (24 rege. J, 3" No. 8

DETAIL 2

PANHEAD SCREVY

TURN FROA
FOR APRON HINGES LATHE  STOCK-
CENTER
]
15" o L a8 3
LEG PATTERN

[14-CHA MOVABLE LEG
HOLES AND APRON
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joint on the leaves.

The shape of the tabletop is not a
true cirele, but rather two half circles
set 3 in. apart. First prepare a strip of
wood to act as a compass. Install a
push pin or nail at one end and bore a
smnl?hoie for your pencil 21% in.
away. Lay out the tabletop pieces and

JOURNAL

(Photo 5). After drawing each circular
half, connect the lines using a flexible
stick bent tangent to the arcs as a
guide for your pencil.

Band saw to the line (Photo 6) and
sand the edges smooth. Clamp the
Eie ces together and to your work-

ench for routing the edge profile

Toinstall the drop-leaf hinges, first
rout the hinge knuckle mortises on
the underside of the center section as
shown (Photo 8). Then, clamp the
pieces together—top gide up—with
Vi-in.-thick spacers in between the
sections. Flip the assembly over, po-
sition the hinges and mark and bore

The legs are made from square 16/4
(4x4) stock. You can also glue togeth-
er thinner boards to produce the leg
blanks. Joint each piece to 3% in. sq.
and cut them to finished length. Then,

each leg to form the recessed cheek
surfaces (Photo 10). These cuts are
placed 1 in. in from adjacent faces and
extend 4 in. deep, as shown,

Then, cut the ' g-in.-deep mor-
tises for joining the aprons. Note that
two legs have a mortise on each inner
face and the other two have only one
maortise apiece. The legs with only one
mortise are the pivoting legs—be
sure to lay out the mortise on the same
face on each.

The mortises can be cut with a rout-
er equipped with an edge guide and
¥i-in,-dia. straight bit, However, pre-
boring a series of %-in.-dia. holes
makes the job easier and saves wear

10 Band saw 4-In.-deep cuts, 1 In. from
the surface of 3V%-in.-sq. leg blanks. These
cuts form leg cheeks on adjacent sides.

B~
12 Mount leg In lathe on actual stock cen-

ters. Turn convex foot sectlion to profile
shown. Also, begin to round back of ankle. |

tape a small block of wood at the cen- | with a Ye-in,-rad. quarter-round bit as | thescrew pilot holes. Then, install the
ter to receive the point of the compass | shown (Photo 7). hinges (Photo 9).
SI'HIFII'IQ The Legs | and tear on the bit. The mortise ends | turningthe foot. Run the lathe at slow

are left round and the tenons will be
shaped to fit (Photo 11).

The next step is to band saw the leg
profile on the same two adjacent faces
where you made the 4-in.-deep cheek

make two band saw cuts on the top of | c:uts Ua‘m a template made from

, lay out the curves on the
sl;l:u:k Befc:-re making the cuts, how-
ever, mark the true center of the

| blank on each end and the offset cen-
ter at the foot end as shown in the
drawing. Note that the foot profile is
not sawn but left square.

Band saw the profile on one face of
the first leg. Tape the waste back in
place to provide support for cutting
the adjacent side and to restore the
cutting line. Then, make the second
profile cut and shape the remaining
legs in the zame way (Photo 12).

Sand the cheek surfaces and the
convex knee area of each leg. Mount a
leg in the lathe on its true centers for

11 Rout mortises 'Y, In, deep. Preboring
V4-In. holes makes |ob easler. Note two
swinging legs have only one mortise each.

148 Turn Inside concave area above foot
on offset center, Use round-nose turning

tool. Stay safely away from knee area.

speed and turn the foot profile as
shown in the drawing (Photo 13).
Alsc, shape the convex, back ankle
area just above the foot.

er sanding at medium speed,
shli‘L the Lallﬁwci center to the offset
center of the leg foot as shown in the
drawing and shape the concave sec-
tion just above the foot at slow speed,
Take very light shavings and check
the work frequently to avoid remov-
ing too much wood (Photo 14).

During all the turning operations,
be very careful to keep your hands
clear of the rotating leg. Most of the
leg is eccentric and its corners are in-
distinet and difficult to see.

After the foot area has been turned,
lock the leg in position uging the in-
dexing pin on the lathe and shape the
remaining sections with rasps, files
and spokeshave (Photo 15). Then,
gand the leg smooth.

12 Lay out profile on two sides of stock
and band saw one lace to line. Reattach
waste with tape, band saw adjacent face,

1 l Do I'Il"mIl shapling with lp-ukuhlvu
rasps, files. Use index pin on lathe head to
keep leg in place. Smooth by hand sanding.

a2
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Apron Joinery

First cut the stock to width and over-
size in length. Mount a dado blade in
the table saw and set for a '¥4-in.-
wide, 1-in,-deep cut. Prepare a 4 x
12-in. auxiliary miter gauge fence and
cut two notehes in it exactly %¢ in.
apart. Glue and screw a guide pin to
the outer most notch as shown in the
drawing. Then secure the assembly to
the miter gauge so the remaining
noteh lines up with the dado blade.

Place a fixed (long) apron against
the fence with its face out and its
against the guide pin. Cut a noteh in
the apron end (Photo 16). Without re-
moving this piece, place a pivoting
(short) apron against the first piece
—face in—so its edge lines up with
the outer edge of the last notch.
Clamp both pieces to the fence and
make the cut (Photo 17). Shift both
pieces over the guide pin for the sec-
ond eut (Photo 18). Repeat the proce-
dure for the third cut.

Engage each knueckle joint and bore
a Ya-in.-dia. hinge pinhole from the top
edge that stops Y in. from the bottom.
Bore the last ¥ in. with a Y-in, bit.
This keeps the pin in place, but allows
it to be driven out when necessary.
Round the corners of the hinge fin-
gers as shown,

With the pins installed, mark the
apron lengths and cut to size, Prepare

the end aprons and cut all tenons with
the dado blade. Then round the tenon
ends to match the mortises. This can
be done by hand, or you can use a tem-
plate and guide bushing with your

16 Cut wooden hinges with dado blade

and auxiilary miter gauge fence. Begin by
cutting 1-in.-deep notch In long apran.

18 Shift aprons over the guide pin, clamp
and cut. Third pass requires scrap block be-

hind top apron to prevent tearout.

router (Photo 19). Cut a groove in
each apron piece for the tabletop fas-
teners and notch the movable aprons
g0 they clear the drop-leaf hinges as
shown in the drawing.

17 Clamp short apron to long apron and
fence. Align edge of second plece with out-
er edge of first notch and make the cut.

19 Useatemplate and arouter with guide
bushing to round edges of tenons to fit
routed mortises. Or round tenons by hand.

Assembly And Finish

Gluing the aprons to the legs is done in
two stages. First, dry assemble the
long hinged aprons to the appropriate
legs. Lay these subassemblies upside
down and in position on the inverted
top. Place wax paper between the top
and legs. These subassemblies hold
the legs in position for gluing and
elamping the short end aprons. Apply
glue to the end mortise-and-tenon
Joints and draw the joints tight with
bar or pipe clamps. Check for square
and adjust if necessary. (Photo 20).
After the glue has dried, remove

. H

the clamps and apply glue to the long
apron mortise-and-tenon joints, Use
C-clamps and scrap stock to hold the
hinged aprons rigid and straight.
Then, draw the joints tight with piﬁa
clamps, check for square and let the
glue set (Photo 21). Finish sand all the
components with 220-grit sandpaper.,

It's easiest to finish the table before
installing the top and with the hinﬁd
aprons and leaves disassembled. We
used Behlen's Virginia Cherry gel
stain followed by three coats of Min-
wax Semi Gloss Polyurethane var-
nish. When choosing a stain, keep in

20 Begin assembly by dry fitting leng
aprons to legs for support. Then, glue and
clamp short aprons to legs and let glue dry.

21 Use scrap stock clamped alongside

aprons to hold hinges stralght. Apply glue
and draw remaining joints tight.

mind that cherry will darken natural-
Iy over time. Sand lightly between
each coat of varnish.

The bottom surface of the center
top section need not be stained. How-
ever, it's a good idea to apply the same
number of coats to both surfaces of ev-
ery piece to help prevent warping,

Finally, reassemble the tabletop
and hinged aprons. Lay the base sub-
assemblies in ition on the inverted
top and install the tabletop fasteners

(Photo 22). Then, screw in place the
two small blocks that limit the travel
of the swinging legs.

Ny -

) o Y
ZZ After applying finish, secure tabletop
to base assemblles with metal fasteners.
Prebore screwholes to carrect depth.
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PM PLANS
GARAGE
GETAWAY

A spacious 2-car garage
with a studio and
loft above.

BY WILLIAM and DIANE WINANS

VEN THE most mundane ga-
rage does more than house the
family car—at least it's expected to do
more, It's the repository for all of
your gardening tools, power equip-
ment and, just about everything else

Color photos: Dewgn Phatograph
Ted'rmm Eugenes Thampson :

that you simply don't know where to
put. And, when the time comes to
overhaul the carburetor or build a set
of shelves, the humble garage is once
again called on for the job. However,
we're about to show you that garages
needn't be humble,

We've designed this spacious 28-
ft.-wide garage to fill all the above
needs—and do the job with style and
grace. Along with a standard B-ft.-
wide garage door, we've added a 10-
ft.-wide door—large enough for a
camper or wide-bodied boat, At 22 ft.
deep, you've enough space left over
for all your outdoor equipment.
There's even a niche for your work-
bench under the front window.

If your enthusiasm for a complete
workshop takes priority, you could
easily devote up to 280 sq. ft. for your
tools and machinery, and still have
plenty of room available to park your
automobile.

But what really makes this ge
special is the second floor. On one

side, we've designed an ideal studio
area—perfect for craft or art activi-
ties. It might also serve as an office,
planning center or finishing room for a
woodworking shop downstairs. With

| PATION

Source List
B Mastic T-lok vinyl siding and sccessories:
Mastic Information Center, Box 218, Dept.
PM, Bt. Joseph, M1 49085-0213
B Summit 11 roof shingles: Georgia Pacifie
Caorp., 133 Peachtree St., N.E., Bax 105605,
Atlanta, GA 30348
B Cierra clad windows: Louisiana Pacific
Corp., Weather Seal Div., 324 Wooster Rd.,
Barberton, OH 44203
B Inner-Seal structural panels: Lonisizna
Pacifie Carp., 111 8. W. 5th Ave., Portland, OR
oM
B Stee] garage doore: Stanley Door Syatema,
1225 E. Maple Rd., Troy, M1 458084
B Woodgrain Pegbonrd paneling: Masonite
Corp., 18, Wacker Dr., Chicago, 1L 60606
B Exterior lighting: Dinico Products, Ine.,
124 5. Newman 8t., Hackensack, NJ 07601
B John Deere equipment: John Deere Horl-
con Works, Horicon, W 53062
B Garden tools: True Temper Hardware Div.,
Box 3500, 465 Rallroad Ave., Shiremanstown,
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This 22 « 28-ft. bullding
has the space to handle all
your garage requirements. Storage
areas Include a downstairs closet

and upstairs loft. The studio area features

three windows and the garage doors open

to a spacious concrete slab floor.

a few modifications, it could even be
outfitted as a small apartment or
ruest room.

We've dedicated the space above
the smaller bay to anything and ev-
erything that you might need to store,
This loft area features a shed-style
dormer with double doors for conven-
lent aceess,

The garage features stout wood-
frame construction with 2x4 studs,
2x10 joists and 2x6 rafters—all on
16-in. centers. The framework is
sheathed with Inner-Seal Struetural
Panel and the first floor is a solid, 4-
in.-thick conerete slab, Toachieve the
uninterrupted space downstairs and
provide support for the second story,
we've spanned the midsection of the
building with a heavy-duty wide-
flanpe steel beam.

Although you could finish your ga-
riage with one of several traditional
sidings such as shakes, wooden shin-

rles or clapboard, we used Mastic T-
t:k siding and accessories for fast

installation and vears of maintenanee-
free good looks.

Because the building is so easily
modified, you might simply use our
plans as a starting point and custom-

ize the space to suit your personal re-
quirements. The construction is well
within the range of most experienced
do-it-yourselfers. Although material
costs can vary, vou should be able to
construet the entire garage for not
much more than 36500 1f vou do all the
work yourself.

However, it may make sense to hire
professionals for some of the more
specialized tasks such as laying the
foundation and installing the vinyl
siding. M

How To Order Plans

Plans for PM's 2-bay garage consist of
four 17 x 22-in. drawing sheets, a de-
tailed S-page instroction manual, &nd 4
complete materials list. A zsingle set of
plans costs §18.50. If you need another
et of plans to file for a building permit or
togive Lo acontractor, each additional set
will cost 816 when purchased with the
first set. SBend vour check or money arder
ti 2-Bay Garage, PopULAR MECHARIOS,
Box 1014, Radio City Station, New York,
NY 10101,
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SHOP
TECHNIQUES

SAW BLADE
SHARPENING

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,

Contributing Editor
T HE USE OF a sharp circular saw
blade is essential for clean and
fast cutting as well as for operator
safety. A dull blade leads to forcing
the work through the cut which can
result in binding and dangerous kick-
back and can also overload the motor.
Add to this the probability of scorched
edges on your stock, and it's a much
better idea to work with a sharp blade.
Sometimes it's best to have a blade
sharpened commercially, especially if
it's old and extremely dull. But you
can do routine sharpening yourself to
save time and money. The job is not
difficult but it does require precision
filing which can be mastered with a
little practice. Do keep in mind, how-
ever, that what follows does not apply
to carhide-tipped blades. These must
be sharpened by a specialist.
Frequently, cleaning and a quick
touchup filing may be all that's re-
quired to make a blade perform like
new. But if hard use and abuse have
caused the teeth to wear unevenly,
lose their set or beeome misshapen
due to repeated filing, the blade may
need to be reconditioned by some or
all of the following operations:
B Jointing is done to bring the point
of every tooth to precisely the same
distance from the center of the blade.
B Shaping restores the contour of
the teeth which have become flat-
tened at the top after jointing. It also

sometimes involves deepening round-
ed gullets to a new depth when major
reshaping is necessary.
B Setting is the alternate bending of
the teeth tips to the right and left so
they will cut a kerf wider than the
body thickness of the blade.
B Filing is the final step. It actually
sharpens the bevels or points of the
teeth. As stated earlier, this is some-
times the only step required.

Before you begin any mechanical
operations clean the blade to remove
deposits of gum and pitch.

Jointing
Jointing 1s done by mounting the
blade on the table saw in the reverse

Eositic-n 50 the teeth point backward.
ower the arbor 2o the blade iz below
the table and not touching an oilstone
which is held firmly over it. Wear pro-
tective goggles or a face mask for this
operation.

Start the motor, then very slowly
and carefully raise the blade so it just
barely touches the stone. Stop the
motor and check your Erugr&ss often.
Continue until a tiny flat section ap-
pears on the tip of each tooth.

If the blade has raker teeth—these

are straight teeth that have no set
and are found on some combination
blades—they must be filed down
individually so they will be about Y,
in. shorter than the cutting teeth.

1 Fantastik household cleaner is very ef-
fective for removing deposits of gum and
pitch. Spray It on, let the blade soak for 10
minutes, then rinse blade with hot water.

2 For jointing, first reverse blade on ar-

bor. Hold olistone firmly over table slot,

then ralse lowered blade slowly until It just
| touches. Be sure to wear eye protection.

| the blade and turn the blade by hand.

2 Draw a reference mark on the blade be-
low gullets to guide the filing depth when

blade needs reshaping. Hold pencil agalnst

B&
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Todo this, block the blade with a piece
of scrap wood in the table saw so it
won't move. Then support the fileona
bloek of wood and slide it along the ta-
bletop to file the rakers. Count the file
strokes so all the rakers will be the
same height.

Shaping

If the blade is to receive major re-
shaping, a filing reference circle
ghould be marked below the gullets.
Do this by holding a pencil against the
blade while rotating it by hand.

For any filing operation, the blade
muet be held firmly in a suitable
clamp, like the one shown, which is in
turn held in a vise. (To build our
clamp, see the drawing on page 88.)

Circular saw blade teeth sizes vary
considerably so no specific file size can
be given here. In general, one of theze
files will do for erosscut teeth: 4- to 8-
in. slim taper, extra-slim taper, or
double-extra-slim taper, to suit the
tooth size,

For some combination saw blade
teeth, which have very steep-face
rake angles, a 6- to 8-in. cantsaw file
must be used. Forall other teethusea

& Secure shopmade clamp In bench vise.
Clamp grips the blade close to the teeth to
prevent chattering. This version Is sultable
for blades that are from 4 to 12 in. dia.

T Set blade after shaping but before
sharpening the teeth. Place tooth on bev-
eled bolt-head anvil, then strike with drift
punch to bend only the tip of the tooth.

HOME AND SHOP

B~ to 8-in. smooth mill file and use a
round file for the gullets.

File straight across (no beveling)
until the jointing flats disappear and
the teeth have received their correct
outline shapes.

Setting
Settmg maiy be done with a special
getting tool or you can use a home-

made setter like the one shown. (To
build one, follow the drawing on page
88.) It utilizes a bolt, with a 10° bevel
filed on its head, as an anvil. Place the
tooth on the anvil then strike the point

with a drift punch to form the bend.
Doall the teeth which are set inone di-
rection, then reverse the blade and
set the remaining teeth. Raker teeth
are never set. Nor are the teeth on
hollow ground blades.

Fili

Secure the blade in the clamp and
sharpen the teeth with the same files
used for shaping. File the teeth as
close as possible to their original con-
figuration until a sharp point is ob-
tained. Avoid filing sharp corners into

the bottoms of the gullets because

| for filing combination blades. The rak-

§ To deepen gullets, rotate the round flle
slightly as it is stroked forward. Do not rock
the file and be sure to e the same number

of smooth, even strokes per gullet.

B8 File the tops of ripsaw teeth stralght
across untll the flats resulting from jointing
Just vanish. The original top bevel clear- |
ance angle must be maintained. |

they can develop into fractures. File
all the teeth that are set away from
you then reverse the blade in the
ﬂand file the remaining teeth.
ripsaw teeth s t across tu
t‘onnachlael-hkee
not required, file on t.he to uft e
teeth. Crosscut teeth are filed at a
bevel angle on the front and back
slopes to produce knife-like edges. On
some blades, these front and back
bevel angles differ so they must be
filed separately. But others are
shaped so a taper file will cut the front
bevel of one tooth and the back bevel
of an adjacent tooth simultaneously.
Similar filing procedures are used

er teeth (on those blades that have
them) are filed straight across. The
rakers should end up between Yg4- to
Yie-in. lower than the cutting teeth.
On the cutting teeth, the file is
stmked straight across or at a bevel

ﬁe , a8 required.
eepin mind that your istofile
the teeth on the specific blade to their

original angle and shape. So be sure to
carefully inspect the blade before you
start working.

& Flle the faces of rip teeth only when re-
shaping Is required. A mill file with one
round—or facing dowm
should be stroked straight across.

® File crosscut teeth untll one-half the
Jointing flat disappears. Then reverse the
blade in clamp and file the alternate teeth
to remove the remainder of each flat.
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Building the clamp

and anvil

These two easy-to-build fixtures will
make short work of sharpening just
about any blade. They are both sized
to accept blade diameters from 4 to 12
in. T'o build the clamp, begin by cut-

ting the ﬁ.rl.stu size and shape using a
£n

jigsaw, ciit the bolt slots in both
halves.
Glue and elamp the rest of the parts

in place, then join the halves by in-
stalling the continuous hinge, and
ou're done. Simply insert the blade
tween the halves, tighten it with
the carriage bolt and hold the entire
jigin a bench vise.

EI‘he saw-setting anvil is even easier
to build. Just cut the base to size and
cut the appropriate slot. Then cut and
glue in place the small-block feet on
each end, Cut the blade support block
to size but don't attach it to the base.

SAW-FILING CLAMP

- I.I
S e, WX AR I PWOOD 4
CARRIAGE L .

. B XA XA i

WANGRLIT "
AN LASHER I G X LS
YO0

34 XK b X M- 11"
" PRADOD

CLAMP END VIEW

SAW-SETTING ANVIL

LT K 1-he
WA m MAACHINE
MLADE SLPPORT AIASHER o i BCRT

/ D0 NOT ATTAHCH)
k1 ! LT - 1
I X TUI XA NI X & ]
1xa 2 X4
FLNADOD C

Insert and tighten the larger bolt in RWB0D = IEEE -
the slot, then bore a hole for the anvil T HA AAACHINE BOLT - |
bolt. Test fit this smaller bolt so the i FRCHTH B SECTION VIEW
top of the head is exactly % in. above 1
the base, then remove the bolt and N a B i
grind off one side of the head at a 10° 1 5 1147 v : ; o)
bevel. Push the bolt back in the hole, o —— i g e |
insert your saw blade and set the !
teethas shown in the photo on the pre- DETAIL 1 PLAN VIEW
vious page. ™
tion; Materials, Tools, Machines
| BDOK REVIEW and ET 'p;gnent; Faun%ati&ns; Fram-
ing; ¢ Exterior; The Interior;
&IE&%;E;EP;]:E&R& hﬂh:fp- :u%1 d Methods for Conserving
: ; A nergy.
ful information when t.ackhn]g wood- Look for these books at a loeal
working and home-remodeling proj- bnokihone ar weits to Masilian k.

ects. For the past couple of years,
there have been two books that I've
consulted time after time. Both are
written by John Feirer who's a re-
spected woodworking expert, author
and former department head at West-
ern Michigan University. (The car-
pentry book was co-authored with
Gilbert Hutchings who was a profes-
sorat WMU.)

The first book, Furniture & Cabi-
net Making ($22.50), covers every as-

ct of furniture building from a brief

istory of cabinetmaking and furni-
ture design; through cutting joints,
basic construction and assembly; to
the secrets of applying a professional
finish.

The 512- , B1-chapter softcover
baok is divided into five sections: In-
troduction, Materials and Layouts,
Tools and Machines, Construetion,
and Finishing. Hundreds of black-
and-white photos and detailed draw-
ings help the reader throughout the
book.

cated at Front and Brown
streets, Riverside, N.J 08075,
—Joseph Truini

The second book, Guide To
Residenticl Carpentry
{$19.95), would be a valuable
addition to any homeowner's |
library. This 477-page soft- &
cover book explains typical
house construction from the
ground up. Its 36 chapters are di-
vided into seven sections: Introdue-
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TOOL TEST

NO-HOLES
HANGER

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,
Contributing Editor

UNIQUE method for installing

hooks to household surfaces
—without nails or screws—has been
introduced by Sears. Called the Hang
Fast, this system makes use of adhe-
sive-backed plastic discs that are ap-
plied directly to the walls by means of
asimple electrie applicator. The appli-
cator has a heating element that soft-
ens the adhesive to the adhesion
temperature.

Onee the dises are in place, simply
slide a hook over the top and you can
hang anything that weighs up to 25
pounds on the wall. We tried the dises
on painted and papered walls, wood,
ceramic tile and plastic laminate.
Each held up, without trouble, under
our test load of 26 pounds.

Though application is convenient,
the best feature of this system is that
the discs can be removed without
damaging the wall. You just have to
take off the hook and reheat the dise
with the applicator. This softens the
adhesive again so the dise can be
pulled right off.

The Hang Fast applicator (No.
B0481) comes with four mounting
discs and costs $11.67 at Sears stores
nationwide. Extra discs costs $1.93
for a 10 pack and the hooks cost about
$1 apiece. For more details, contact
Sears, Sears Tower, Dept. T03-PM,
Chicago, 1L 606584.

Position disc on wall surface and hold steadi-
ly in place for 5 to 15 seconds. Time varies de-
pending on the type of wall surface.

Slide adheshve-backed plastic disc onto heat-
Ing element on the end of the electric appili-
cator. Heat softers adhesive so the disc will
bond to the wall's surface.

Allow adhesive on back of dizc to cool for a
| few seconds. Then slide hook over disc. All
hook types fit over standard disc.

| Hang Fast system includes electric

applicator
and four adhesive-backed discs. Slide-on
hooks, sold separately, can hold plcture

Manufacturer clalms discs can hold up to 25
pounds, which was verifled by our simple
load test. None of the tested discs moved.

POPULAR MECHAMICS ® AUGLIST 1989




- n"!«

mnstm

lﬁb& will takemubysmnn i

iSfuel-injection on every enginé we make, eve

our monster 360 V-8. And behind it a

v-‘
5,500 Ibs. of available payload andédm’ clus
7 year or 70,000 mile Protection Plan* We've
even added new anti-lock rear brakes. 1989

Dodge Pickups. Hot on your trail. #80

*See this powertrain limited warranty & its restrictions at dealer

sedge SPIRIT OF DODGE

THE PERFORMANCE DIVISION OF CHRYSLER MOTORS

BUCKLE UP FOR SAFETY.




el
THE BETTER HOME

How To Repair A

DISHWASHER

BY MORT SCHULTZ; PM Illustrations by George Retseck

DOKS are often deceiving.
Take a built-in dishwasher.
When a breakdown oecurs, yvou
may think you have to unbelt the unit
and pull it out from under the counter.
But in reality, there are only two fail-
ures, rare ones at that, that may re-
quire this much trouble. You can
probably fix every other failure your-
self with comparative ease,

Nl _— -
Three big ones Mf the machine. If you encounter a

The three most common dishwasher
repairs are a leaking pump, lack of
water fill into the dishwasher, and
failure of water to drain properly.
Although all dishwashers work
similarly, there are some differences
in components from model to model.
For example, most models have drain
valves. Some don’t. Those without
drain valves have motors that reverse
direction of rotation to pump water

variation that stumps you, you can
get help at an appliance parts store,
In addition to the advice that counter
personnel can provide, parts stores
sell do-it-yourself repair manuals that
are published by appliance manufac-
turers.

Leaking pump

Don't dismiss a trace of water on the |

floor as a minor leak: It cn-uld be asign
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Ing spray arm. Then unscréw top of the
‘wash cycle pump housing. Set screws aside.

that the motor is about to be ruin-
ed. To check this out, unscrew the bot-
tom access panel and see if there is
water under the pump. If there is,
check to see if the water inlet or drain
hose has split, or if the overfill switch
has failed. If these all look fine, then
you'll have to replace the seals in the
pump, especially if the pump and mo-
tor are an integrated assembly, as
they are in mogt dishwashers.
pump sits on top of and is driv- |
en by the motor, A damaged seal,
therefore, may allow water to seep in
and short out the motor. Instead of
$10 or $15 for a kit containing new
seals, you could end up spending over
#200 for a new motor if a bad seal isn't |
replaced quickly. You can buy a seal
kit for your model from an appliance
parts store, Before you begin to work, |
turn off the water and the power to |
the dishwasher at the circuit breaker
or fuse box.
To begin the task, open the door,
remove the bottom rack, and pull off

gpray armis held in place by a cap, un-

| seals. As you take them off, lay out

& Lift off the top of the housing and set It
aside, \th top off, the wash cycle impeller
Is exposed. Check impeller for cracks.

serew the cap. In many models, in-

cluding the dishwasher illustrated
here, are two filters. They are a
coarse strainer for catching large par-
ticles and a self-cleaning fine-mesh
strainer to catch smaller particles.
Remove both.

From here on, there are quite a
number of parts and screws that have
to be removed before reaching the

the parts in order. Keep their fasten-
ers with them, Doing so will help you
avoid misplacing a component and will
make reassembly easier,

The }Ju.mp in most dishwashers is ac-
tually two pumps in one. One, the
wash cycle pump, circulates water to
the lower and upper s arms dur-
ing the washing cycle. The second, |
the drain eyele pump, pumps water
from the dishwasher at the end of the
washing cycle,

To get at the seals (in the Kitchen-
Aid unit illustrated here, there are
three seals that have to be replaced),

8 Remove screw that holds Impeller in
place. Then lift impeller off pump shaft and
set It aside so it won't be damaged.

unserew and remove the top of the
wash eycle pump housing (Figs. 1 &
2). Then, unscrew and remove the
wash cycle impeller [Fiﬁn. 3&4).

Be sure to inspect the wash cycle
impeller for damage. If you are ever |
faced with a problem of dishes not
coming clean and have checked on the
most likely reasons—water tempera-
ture not being hot enough, dishwash-
er detergent that has been stored too
long and has lost potency, and im-
pruier stacking of dishes—a cracked
wash cycle impeller should be next on
the list of possible causes.

To continue disassembly, lift off the
bottom of the wash cycle pump and
unscrew the part under it, whicl?per-
forms two jobs. It serves as a seat for
the self-cleaning fine-mesh strainer,
and it separates the wash cycle pump
from the drain cyele pump [Eig. 5).

Sealing the pump

Note: The procedure outlined here
will help guide you in resealing a
pump. The seals in your pump may
not be positioned exactly as they are

the lower sﬂra arm. If the lower

|

around the motor shaft, this impeller has a
rubberized seal (B) that must be replaced.

_——

. 2 ———

52

s —

7 In addition to an O-ring |A| that goes | 8 The third seal that must be replaced lsa = 9 Water-inlet valve consists of valve [A)

ceramic seal at the bottom of the pump |
housing. Press the new seal In place by hand. |

e e o o —

and solenold (B). To check the filter Inside
the valve, remove the mounting bolts.
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& As you remove each part. make sure to
check exactly how it was Installed so that
your reassembly later will be mistake free.

in the pump shown here.

The seals are located in the drain
cyele pump housing. To reach them,
pry the drain cyele impeller off the
motor shaft (Fig. 6). Do this gently to
avoid damaging the part. When this
has been done, the three seals which
have to be replaced can be removed.

To differentiate between these
three seals, let's refer to them as a ce-
ramic seal, a rubberized seal and an (-
ring. The ceramic seal is pressed into
the pump housing cavity on which the
drain cycle impeller sits. The rubber-

ized seal is positioned in the hollow on |

the bottom of the drain cycle impeller
(Fig. 7). The O-ring is positioned
around the motor shaft inside the top
of the drain eyele impeller.

As the drain cyele impeller is re-
moved, the rubberized geal and O-
ring can be picked up with your
fingers. Use a small screwdriver to
pry the ceramic seal from the drain
]mmtﬁ housing cavity (Fig. 8). Don't
et the screwdriver slip and damage
the pump housing or motor shaft.

To complete the resealing opera-

BN N
10 Carefully remove the filter screen from

the valve by prying with a small screwedriv-
er. Gently brush any debris from the screen.

5 Next, unscrew the plate that separates
the wash cycle and drain cycle pumps. Then
lift it off to expose the drain cycle impelier.

tion, dip the new ceramic seal in water
and press it into the drain pump hous-
ing cavity with your fingers. Push the
new rubberized seal into the hollow on
the bottom of the impeller and rein-
stall the impeller. Then, install the
new O-ring around the motor shaft,
pressing it securely into place.

Faulty water fill

If you have insufficient supply or a
complete lack of water going into the
dishwasher, the most likely reasons
for this are an open circuit in the wa-
ter-inlet valve solenoid, a bad overfill
switch, and a faulty timer.

Work on the water-inlet valve sole-
noid first. Begin by unscrewing the
bottom access panel. The water-inlet
valve with the attached solenoid will
be in plain view (Fig. 9). Inmany dish-
washers, the water-inlet valve is held
by a bracket that is bolted to the chas-
sis. Disconnect the water supply line
from the valve. Remove the clamp
from the hose on the valve outlet and
pull off the hose. Unscrew the bracket
from the chassis and disconnect the

11 To check continuity of solenold, turn
off power, then set chmmeter to the R =
100 scale and touch probes to terminais.
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fill switch by haolding the probes of an ohm-
meter to the wire terminals on the switch.

i
Ty f |
& Carefully pry drain cycle impeller out of |

pump housing using a flat-blade screwdriv-
er. Note the O-ring location [arrow).

grull—uﬂ', push-on electrical connectors
om the solenoid terminals. Impor-
fant: As you remove each connector,
label it to identify to which terminal it
connects, Wires must be reconnected
to their respective terminals. |
See if there's a little cone-shaped,
metal filter screen inside the valve in- |
take nozzle, If this filter clogs, the
amount of water needed by the dish- |
washer to get dishes clean will be re- |
duced or cut off altogether. Pry the
sereen out of the nozzle and wash it
under a water faucet using a tooth-
brush to remove particles (Fig. 10). A
mild acidic solution, such as vinegar, |
helps to clean stubborn particles from |
the sereen.

Testing the solenoid

Set an ohmmeter on the R x 100 scale
and attach the leads of the meter to |
the terminals of the solenocid to check |
continuity (Fig. 11). A reading be- |
tween 500 and 2000 ohms indicates
that the solencid is operating proper-
ly. However, ifthe chmmeter showsa
reading of infinity, the solenoid is bad.

12 Also check the continuity of the over-
|
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13 To get Inside console where the timer
Is located, unscrew console panel. Then

carefully pull it away and let it dangle.

A solenoid winding opens when it's
warm and closes when cold, because
the winding expands and contracts ac-
cording to temperature. The valve,
therefore, may operate on one occa-
sion, but not on another. Therefore, a
continuity test made when a valve is
cold could indicate that it's okay when
itisn't.

Do another test, after running hot
water over the solenoid for a few min-
utes. If you get an acceptable chmme-
ter ing, then chances are the lack
of water poing into the dishwasher
lies with a burned-out overfill switch
or a bad timer.

Testing the overfill switch
In most dishwashers, the overfill
switch is part of a float assembly. This
assembly, which is wired in series
with the water-inlet valve and is posi-
tioned under the machine near the
| valve, turns off water intake if the wa-
ter-inlet valve or timer fails. If this
didn’t happen, water could overflow
the tub and cause a flood.

The overfill switch, however, can

14 if the timer must be replaced, check for
all attaching screws and remove them. Lift
out timer and disconnect the wires.

fail in @ way that results in a reverse
reaction. A bad switch can keep the
float in a raised position, which will
prevent a perfectly good water-inlet
valve from opening to allow water

into the tub. So can an object wedged |

under the float. Therefore, before

ing, check beneath the float to
make sure a spoon or some other ob-
jeet isn’t lying there. Then, use the
float as a guide—it's inside the dish-
washer, usually in the left- or right-
front corner—to find the overfill

switch, which will be bolted underthe |

tub in line with the float.

To test the overfill switch, reach u
and diseonnect wires from the swite
terminals. Be sure to label each wire
for the terminal to which it attaches.
Then, hold or attach chmmeter leads
to the terminals (Fig. 12). With the
float in its normal position and no wa-
ter in the dishwasher, the switch
should show continuity (0 chms).

With the float raised, it should show |

an open eircuit (infinity). Anything
else requires replacing the overfill
switch.

1& Toremove drain vaive, disconnect
wires from solenoid [A), unscrew valve |B)
from chassis, and disconnect drain hase [C).

17 Carefully inspect nozzie (arrow) of

drain valve to see if something is Jamming
the opening. If 50, remove obstruction.

1E Install a new timer by first attaching
the wires, then sliding It back Into the con-
sole. Tighten mounting screws securely.

Working with the timer I
Testing to see if the timer has failed
necessitates that you connect the wa-
ter-intake hose and wires to the sole-
noid, turn on the water, connect a
voltmeter and turn on current. Al-
though it isn’t difficult, you will be
working with live circuits and so we |
sugpest leaving this job to a qualified |
wi'vim ould try a diff —

ou could try a different ap 4
After all other tests have failed, gam-
ble that the problem is being cansed
by a bad timer and just replace the

' part (Figs. 13, 14 and 15). I

Fallure to drain
As mentioned before, many dish-
washers have drain valves that are |
controlled by the timer to open at the
end of the washing cycle so waste wa-
ter will be pumped out of the machine.
When you take off the lower access
panel, a drain valve, if there is one,
will be visible, Unscrew it from the
chassis and disconnect the drain hose.
A drain valve is controlled by a sole-
noid (Fig. 16). If water does not drain
from the dishwasher at the comple-
tion of the wnahing cyele, test the
drain valve solenoid for continuity
with an chmmeter in the same way |
that the water-inlet valve and overfill |
switch are tested for continuity, Ifan |
infinity reading is shown by the me-
ter, replace the drain valve.

In and out

Suppose instead of no draining, water
comes into the machine, but it drains
right out again. This fairly common
occurrence is caused by debris, usual-
ly a toothpick, pit or bone that has got-
ten past filters and worked its way
inside the valve. It can jam the valve |
(Fig. 1T). Remove the valve and use |

needle-nose pliers to clearit. ™ |
|
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THE BETTER HOME

How To install

GLASS BLOCK

BY PAUL BARRETT, PM lllustrations by George Retseck

T'S EASY to see why glass block
l has become fashionable again. It's

always had unique advantages. It
provides more insulating value than
double-pane thermal glass, and it's
easy to maintain; Just hose it down
outside and wipe it inside with a damp
cloth to keep it clean.

Glass block is a great replacement
product for any window, but it can
also be used for partitions and knee
walls to admit light, and so divide a
space without confining it. Block
| walls can be built into a kitchen island
or, when installed with waterproof
mortar, form a shower stall.

These are only a few examples. The
versatility of this building product is
| limited only by your imagination.

The uct
Hollow-core block is made by fusing
| two pieces of glass together. Stand-
| ard hollow-core blocks measure 3%
in. thick and weigh 20 pounds per sq.
ft. So called Thinline blocks are 3% in.
thick and weigh 16 pounds per sq. ft.
The blocks are sold in nominal 6-, 8-
and 12-in. squares and 4 % B-in. and 6
* ?-in, rei:ti?ngiea.lTl‘éey have a elear
polyvinyl butyral edge coating so
mortar gondﬂ better. This coatin
also comes in black or bronze to blen
or contrast surrounding materials.
The block faces may be wavy, flat
or have lined or eross-hatched pat-
terns, all of which affect the amount of
vigibility through the block.

Design specifications
Glmzlllnck is designed for nonload-
bearing walls, which means that a
lazs opening should not carry load
m the roof or floor above, Like any
window or door opening, pmﬁar fram-
i.ng[;up rt must surround the block.
e largest-size glass opening for
an exterior wall, using standard
| thickness block, is 144 sq. ft.; 85 sq. ft.
for Thinline blocks,
| To find out other structural limita-
tions, contact the manufacturer (Pitts-
burgh Corning Corp., 800 Presque
Isle Dr., Pittsburgh, PA 15239) and
your loeal building department.

to right): a jointing
toal [for smoothing
mortar joints), a level, |

d metal an-
chor strip [to tle block
to adjoining walls]. a
trowel, joint spacers,
@ rubber mallet [to tap
black in place without
damage|.

Installation

(Glass blocks are laid up with mortar
like other masonry products. There
are, however, a few important differ-
ences. Don't furrow the mortar bed
between blocks with the trowel's
point. This risks introducing air pock-
ets into the joint.

Lay the mortar smooth and place
the blocks on it. Also, seal the base of
the opening by brushing on asphalt
emulsion sealer, available at masonry
supply stores.

e standard mortar mix is 1 part
Portland Cement, % part lime and 4
parts sand. Thoroughly dry mix these
ingredients and add only enough wa-

ter to make for a ecrumbly mixture.
For exterior walls and shower stalls |
use waterproof Portland cement or a
waterproofing additive.

The blocks are laid in the following
sequence, After the asphalt emulsion
has dried, lay down a mortar bed, and
place the first block. Level and plumb
it in place, tapping it into pogition
with a rubber mallet. Set a joint spac-
er on one corner (Fig. 1). Apply mor-
tar to the vertical edge of the next
block and repeat the process (Fig. 2).
The joint spacers should helplﬁm!p
mortar joints consistently Yiin. thick.

After a row is laid up, trowel off the
mortar squeezed from the joints (Fig.
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3). Trowel a bed of mortar on top of
the row and repeat the process (Fig, 4).

When the wall is finished, twist the
fronts off the joint spacers and trowel
over the small void left in the mortar
(Fig. 6). While the mortar is still
workable, smooth the joint with a
jointing tool (Fig. 7).

Exterior glass block walls are
strengthened with 10-ft. lengths of

T
THE BETTER HOME

reinforeing wire buried in horizontal
joints. Install the wire at 24-in. height
intervals for standard thickness block
and 16 in. for thinline bloek, Omit this
in all but very large interior walls.
Perforated metal anchor strips, 24
in. long, are embedded in the mortar
joint at the same intervals as the rein-
foreing wire. Bend the anchor stri

| tracts with temperature changes at a

so half their length is buried in the

i 1%

1 Joint spacers help maintaln a consistent
maortar bed. Place one on each block comer
before laying the next block.

TR Ml T
.::|.=-r\.. i T
i

& Apply mortar to the vertical side of the
ensuing blod. then slide the new block up

against the previous block.

. pled or glued down with asphalt

| where the block wall ties into adjoin-

| vide a backing for the caulk at the
' strip so the perforated anchor strip
| ing surface.

mortar joint and the other half abuts
the surrounding surface. Nail or lag-
screw the strips to the surface.

Because glass expands and con-

different rate than wood or masonry,
it's necessary in some cases to provide
expansion strips to cushion the glass
block where it abuts adjoining sur-
faces. The expansion strips are sta-

emulzion. Run the strips vertically

ing walls, and horizontally along the
wall's top. When the wall is complet-
ed, caulk the corner where the glass
block meets the adjoining surface.
Omit the expansion strip on exteri-
or walls smaller than 25 sq. ft. and on
interior walls, unless you want to pro-

wall's corner. Peel back the expansion
can be applied directly to the adjoin-
Finish the wall by brushing off mor-

tar spatters with a damp brush, then
wipe the wall with a cloth (Fig. B). ma Ii

3 When the excess mortar squeezes from
between the block, remove it, while the
mortar is still soft, using a trowel.

# Smooth mortar flat—don't furrow it—on
top of each biock. Keep mortar clear of the
arms on the joint spacers.

IRy
1
; i
3 e -
.':.I-_ :__*-_f:':f A -"-_-_r' r
AR
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& Twist off each joint spacer. Then fill the
small gap left behind with mortar. Smooth
the mortar flush with a trowel.

¥ To ensure a tight, smooth joint at the
edge of each block, work the mortar while
still soft ising ajointing tool.

9b

8 Tuﬂnlﬁl.gl.l:bindcwﬂl.dmw
mortar spatters with a damp brush. Then
wipe the wiall clean with a soft rag.
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Homeowners Clinic

e apyc———
THE BETTER HOME

BY NORMAN BECKER, P.E., Contributing Editor

Fire Extinguishers

I want to buy a fire extinguisher for

my home but don't know which type

to get. CHRISM'CLELLAND
OWINGS MILLS, MD

This is a good question because using
the wrong type of fire extinguisher
suit the type 8 ing.

There are three types of fires. Class
A fires are those involving ordinary
combustibles such as wood, paper,
cloth, rubber and so on. Home fires of
this often start in the living room
or bedrooms. Class B fires involve
cooking oils, grease, gasoline, paint
thinners and other flammable lig-
uids. These fires generally break out
in kitchens and garages. Class C
fires are electrical fires and are usu-
ally the result of faulty wiring, over-
loaded circuits, short circuits or
faulty electrical appliances.

On fire extinguishers, these cate-
goriu are designated by the letters A,

and C within a triangle, square
and circle, respectively. Class B- or
BC-rated extinguishers are not effec-
tiveon a Class A fire. Also, water
which is effective in extinguishing a
Class A fire will cause a Class B fire

to spread and can cause a severe |

ghock in a Class C fire. Once a fire in

the home spreads, it can quickly in- |

clude all three categories. Therefore,
your best choice is a fire extinguisher
rated for all three classes of fire.
' Fire extinguishers are available at
| hardware stores and home centers.
When you buy one, check to see that
it's listed by Underwriters Laborato-
ries,Inc.,and displays the A,Band C
designations. Also, note the numbers
in front of the A and B designations.
These refer to the size of fire that the
extinguisher can generally handle.
The numbers are not absolute fig-
ures, but are relative terms for com-
paring different units. For example,
an extinguisher with a rating of
2A:40B:C will handle a Class A fire
twice as large, and a Class B fire four
times as large, as a unit rated

I1A:10B:C.

Note that there are no size ratings |
for Class C fires. The C designation |

| only means that the chemical inside
' wl'l{ not conduct electricity.

| the rest of the house. As a result, the

| tends to condense in the bagement

| and using a fan to circulate the air

| ally is in the summer. And, the prob-

To be safe and effective. fire extinguishers
should be matched to the type of fire. Unit
rated ABC Iz best for home uze.

Removing Caulk
The previous owner of my house used
gilicone eaulk on everything in sight.
How can I get it off?
IKE MAROHN
LAKEWOOD, CO

The most commaon solvent for silicone

| caulk, as recommended by the Sili-
- cone Division of General Electric, is : .
isopropyl alcohol. If that doesn’t do | The following chart illustrates just

the job, you can try a stronger solvent

| such as a paint thinner that contains | various size holes over 3 months. The

Xylene.

' Damp Basement Closet
I hope you can help me with a very ag- |

vating problem. About a year ago,
built a closet in the basement to
store our clothes in the off-season.
Our summer clothes were stored last
winter and they were fine this spring

when I took them out. However, |

when [ retrieved our winter clothes

which had been stored for the sum-

mer, I found them full of mold and mil-
dew. How do I solve the problem?

DAN BACHRACH

LONGBREANCH, NJ

Basements, because they are below
grade, are cooler in the summer than
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| they've become saturated, the

moisture in the humid summer air

making that area ﬂite damp. This,
in turn, promotes the growth of mold
and mildew. Opening the windows

will only work when the humidity of
the outside air is notas highas it usu-

lem is compounded in a closet |
because of the confined space and |
stagnant air. [
he best approach is to install a de-
humidifier in the basement. While
it’s not practical to place it in the clos-
et, you can install vent openings in
the top and bottom of the closet door
to help circulate the basement air.
Another approach is to use chemi-
cals that absorb moisture such as sil-
ica gel and activated alumina. These
have the capacity to absorb half their
wﬂ'ﬂti in water. They can be
in the closet in a bucket or cloth bags
hung from the closet pole. After
be dra heat o ok
can wn off b ing and the
chemicals can bjg. re::wed. e .i

Wasted Water .
Water is a natural resource that
many people take for granted—until
there's a drought. Conservation of
this resource isn't only concerned
with usage, but also with the elimi-
nation of fea.&a ina plumbing system.

how much water will be lost through

figures are based on an average

household water pressure of 60 psi.
Diameter of Waste after
stream, 3 months,
in inches in gals.
4 1,181,500
Vi 296,000
s 74,000
Yo 18,500

D0 YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?
Just ask Norm about it. Send your guestion (o
Homeowners' Clinic, Popular Mechanics, 224
West 57th St New York, NY 10019. While letters
cannot be a individually, prohlems ur’n;nv
o *‘?.:';::‘Ep..,““‘ e A P
mare E mainfenance . el L]
Home Care Guide, $2 45 postpaid. Send your or-
deris) to Popular Mechanics, Box 1014, Radio City
Station, New York, NY 10101,
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Appliance Clinic
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THE BETTER HOME

BY STEVE TOTH, Contributing Editor

Cold Flows Si

I have a Whirlpool washer model No.
LAASBOOAT, serial No. C52501865.
Although the hot water enters the

machine at a rate, the cold flows
much slower. When I select warm wa-

| ter for a wash, it's much too hot.
| MICHAEL BAIAMONTE
FPHOENIX, AZ

At the back of your washer is a blue
plastic valve to which the hoses are
connected. This is the water fill valve.
When you select a warm wash, this
valve mixes the two incoming water
temperatures at a ratio of 60-percent
hot water to 40-percent cold .

What probably happened is the
cold-water filter screen, and possibly
the inside of the hose itself, has be-
come coated with mineral deposits
which restrict the flow of water.

Tofix the problem, first shut off the
| faucets that supply water to the ma-
chine. Set the control for a warm-wa-
ter wash and turn the machine on.
When the water stops entering the
tub, turn off the washer and unplug
it. Next, remove the cold-water hose
from the faucet and fill a bucket to
| flush the pipe.

Ifyou have a filter screen where the
hose connects to the faucet, clean it or
replace if necessary. If you don't have
a screen al this point, then add one.
Note that the cone-shaped screen
should point toward the faucet. Re-
connect the hose and remove the other
end from the washer fill valve.

Carefully pry the screen filter from
the valve and clean. Reassemble the
screen and hose and turn on the wa-
ter to check for leaks.

Plug in the washer and make a test
run, You should notice a difference
immediately. If, over a period of time,
the problem reoccurs, you'll have to
dmn the filter screens again.

Oven Weeps
I am having a problem with my Roper
T St o
rial No. 4M01554. When I do any bak-
ing or roasting, moisture condenses
. on the floor of the oven and under the
| door. I have to wipe it up several
| times before the food is finished.
JOSEFH D. WILLIAMB

FRISCO CITY, AL | water is draining. All lint and dirt |

To correct this problem, the Roper
Co. offers an auxiliary fan kit (part
No. 4342545). The fan is mounted in
the console area above the oven. A
hole is cut near the back of the console
and a vent tube and baffle are added.
A new thermostat that controls fan
operation is also installed.

The thermostat turns on the fan
when the temperature in the console
reaches 100° F to 108° F. The resul-
tant increase in air circulation elimi-
nates the condensation.

The fan kit must be installed by a
factory-authorized technician. To get
the name and phone number of your
nearest Roper service company, call
the Roper Co. at (800) 447-6737.

Lint Slips Through

Although I've had my M: washer
model No. A408, serial No, N2238692
gince 1978, the lint filter has yet to
cateh any lint. Why isn't the lint filter

| inthe machine doing the job?

CHRISTINA GULRICH
SARATOGA, CA

This is not an unusual occurrence.
The lint filter in the center {thhe agi- |
tator only supplements the main fil-

tering sjfstem In normal use, the tub |

i'-E spinning at slow speed when the

floais over the clothes, out through
the holes in the tub and down the
drain, Unless you're washing towels,
rugs or other lint-producing items
and the machine is set for a large or
extra-large wash, the lint filter won't
catch much lint.

Normally, the amount of lint and
soil that's discharged shouldn't
cause any trouble with the drainage
system. I%nweuer, if you think it is a
problem, you can install a stocking or
soft, metal mesh bag over the end of
the drain pipe to catch the lint.

Sewing Machine Parts

I'm looking for parts to repair my

White Rotary sewing machine model
No. 77-161621. Can you help?

HARTMON SULLIVAN

POLLOCK, LA

First, check your local Yellow Pages
under sewing machines. There may
bea dealer in yourarea whocan help.

If not, then contact the Viking-
White Sewing Machine Co., 11760
Berea Rd., Cleveland, OH 44111,
phone: (216) 252-3300. Ask for the
parts department and supply them
with the model number of your ma-
chine and the parts that you need.
They'll inform you of the specific part
numbers and prices. You can then
send them your order along with a
check or money order to cover the
parts and shipping. ™

Service Tip

For those who own one of the | |
newer direct-drive Whirlpool | |
washing machines and are inter-
ested in doing their own repairs,
Whirlpool Corp. has recently pub-
lished a re manual

for di ive washers. It's avai
able from Whirlpool dealers and
parts distributors for $7.50. To or- | |
der by mail, send $8.50 to General | |
Accounting, Whirlpool Parts Dis- | |
tribution Center, LaPorte, IN I
46350,

g

YOU HAVE AN AFPLIANCE PROBLEM?
ask Steve about it. Send your question,
th:madt.lnndum#nmben. to Appliance |
ic, Popula rHechnnJu 224 West 57th 51.,
wl:d.rw 9.9!"5!&;!‘! nfﬂluml o
TRE uutru'.l
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EEE’&”

i

POPULAR MECHANICS ® ALIGLST 1989



LONG-TERM TEST

CONDURRE 223

Our long-term test finds a touch of class in a slick and quick sport cruiser.

BY JOE SKORUPA, Boating/Qutdoors Editor; PM Photos by Humphrey Sutton

OMEDIAN George Carlin
c'muld have some fun with the

boating term overbuild. Too
much building. Must be bad, right?
Not in boating,

A wordist (combined form of
wordsmith and humorist) would no
doubt point out that overbuild is the
other side of the coin to military intel-
ligence, which Carlin explains is a
term that means less than it implies,
gince the first word tends to cancel out
the second, On the other hand, over-
build (or overbuilt, as it is usualIIy
used) means more than it suggests. It
refers to a boat that exceeds the mini-
mum requirements for safety and du-
rability. In other words, it's built to
last well beyond the warranty period.

Which brings us to Cobalt, a Neo-
desha, Kansas-based company with a
well-deserved reputation for craftin
overbuilt boats. Last summer [ ha
the distinet pleasure of babysitting a
sporty Cobalt Condurre 223. [ had it
for six weeks and used it on the waters
of Lake George, Greenwood Lake and
the Great South Bay of Long Island,
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all in the state of New York.

I was intrigued by the 22-ft. Con-
durre ever since PM's sport-cuddy
comparison test. (See “Family Fly-
ers,” page 68, July '88.) Out of a fleet
of five similar boats, all top names,
the Condurre came out the leader in
all performance categories plus fit and
finish. In addition, it scored solidly
across the board and easily walked
away with the winner's erown.

I was anxious to learn more about
this winning boat and about the com-
pany that built, or overbuilt, it.
Here's what I found.

Leading the way
Condurre is an Italian word meaning
“to lead,” which is appropriate for a
boat that's several steps ahead of the
competition. Cobalt began the Con-
durre line, designed by Peter Granata
of Hilton Head, South Carolina, in
1986. No one can doubt that the 223 is
a stylish boat. The sum of its parts
adds up to ajulea&ing whole—raked,
wraparound windshield, reverse
transom with integrated swim plat-
form, tasteful teak trim, rich uphol-
stery, understated colors and among
the smoothest gel coats in the busi-
ness. But what makes it overbuilt?
“God is in the details,” said archi-
tect Mies van der Rohe and paying at-
tention to the little things is where
you separate mass-produced rigs
from limited-production boats.
Consider the complex geometry of
the transom area, with its molded
character lines and indents. This is a
style rarely achieved in noncustom
boats because it takes valuable pro-
duction time to squeeze the fiberglass
(Please turn o page 100)
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THIS IS A CLEAR
OPPORTUNITY.

With a Novus wind-
shield repair franchise,
your opportunities are
unlimited.

Because as a Novus
franchisee, you can easily
repair broken and cracked
windshields to like-new
condition.

PR Lttt i TR
eld repairis a

tion on the world leader
in windshield ir, call
1-800-328-1117 In MN
call collect (612) 944-
20425 Hampehire &
ire S.,
De t PM-89
Mpls., MN 55438.

NOovVUSsS
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COBALT CONDURRE 223 (Continued from page §9)

into the offsets, and even more time
for the hull to dry in the molds.

Hull and deck maolds, in fact, are
cleaned and waxed after every use.
They're checked for uniformity and
hand-polished after every 10 boats.

Each boat stays in the mold to cure
for three to four days, along time con-
sidering that many boats of this size
are fully completed in the same length
of time. This care and attention to
quality during the lamination process
creates Cobalt's luxurious finish, the
company's trademark.

Start to finish, a Cobalt takes up to
12 days to build, which is about double
for many other builders of compara-
bly sized boats,

Water trials

While I never ran the Condurre in
rough, offshore water, I experienced
enough wind and chop to appreciate
its strength and stability. ’FEE hull's
well-hardened, bulletproof lamina-
tion exudes a feeling that it ean take
anything nature can throw against it
and never slacken the pace,

And the pace can be quite brisk.
The test boat was powered by a Mere
big-block, 454-cu.-in. engine with a
4-%3:1-91 carburetor and a high-per-
formance Bravo One vertical drive.
The 7_4-liter Mere pumped out 330 hp
and enough tunilue to push the Con-
durre to 57.4 mph on calm water.

One reason for the Condurre’s out-
standing performance is its sharp 20°
V-bottom hull, which knifes through
the rough stuff, tracks straight and
true, and corners like a roadster. [
tried my best to discover any tenden-
¢y of hull misbehavior, but the Con-
durre passed each torture test with
flying eolors.

Turn of the screw

The importanee of the prop in power
delivery was once again underscored
for me last summer. After picking up
the Condurre at Marineland's Green-
wooid Lake marina, which did a su-
perb job of prepping the boat, [ was
surprisingly disappointed by the
boat’s performance. Snly six months
earlier I'd tested a 1988 model—
featuring identical hull and engine—
and the boat jumped on plane swiftly
and cleanly.

This boat, a 1989 model, blasted off
bow high and cornering was now se-
verely limited. The boat displayed a
tendency to come off plane in tight
turns and a reluctance to pop back up
again unless brought to a stop.

I called a frieng at Cobalt and told
him the story. He said, *The boat you
drove last year had a 23-in. pitch
stainless-steel prop. The boat you
have now is equipped with a standard

23-in, aluminum prop, which is how
we ship boats."”

After | installed a new stainless
wheel, my test winner was back. The
Condurre now displayed its familiar
bow-down hole shot and firm prop-
bite in all cornering situations.

I drove several hundred miles be-
tween the two lakes and one bay
where I tested the Condurre last
summer. These miles—many on high-
speed highways, others through ur-
ban streets—were handled by four
excellent Ford tow vehicles—Bronco
I1, full-size Broneo, Aerostar and
Econoline Club Wagon.

Despite the heavy load (just under
the 5000-pound limit), the tow vehi-
eles had no trouble coping with rough-
and-tumble launch ramps or steep
hills. While all vehicles fulfilled every-
thing asked of them, my personal fa-
vorites were the Aerostar minivan,
with its 3.0-liter V6 engine and ex-
tended length van, and the full-size
Bronco, equipped with 5.0-liter V8
and touch-drive 4wd shifting. Both
vehicles came with the upscale Eddie
Bauer trim-and-features package.

As mentioned earlier, the Con-
durre is a stylish boat that exudes a
feeling of quality. Among its out-
standing features are hydraulic en-
gine hatch lid, black anodized dash
panel with tightly clustered gauges,
and immense sunpad. The plush cud-
dy, although small, is completely car-
peted and has a V-berth, wet bar and
two hatches for ventilation.

In the you-can't-do-it-all category,
I suppose I could quibble with a few
design decisions. By keeping the fore-
deck flat for a sporty profile, the cud-
dy area is limited to little more than
ecrawl space. While stowage space is
acceptable, totaling 34.45 cu. ft.,
gome boats this size have nearly dou-
ble the capacity. And finally, the
raised punwale, which flows smoothly
into the windscreen, makes for such a
high freeboard that entry/egress is a
bit of a problem.

More than one person I met last
summer commented that Cobalt
boats are the “Cadillac of their class.”
Part of that reputation is the result of
what I've referred to as overbuilding.
Naturally, this attention to detail
costs a little more (331,457 for the
Condurre 223 with 7.4-liter Merc) but
the end result is a hull and deck witha
G-year transferable warranty and a 2-
year warranty on virtually every-
thing else.

As industrial designer Peter Gran-
ata says, “No one calls a piece of art
overbuilt. A product can be said to be
overbuilt, but not a work of art. 1
don't think of a Cobalt Condurre as a
product. It's something more.” ™
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Radio Shack Helps You Protect
and Improve Your Home and Car

> ARCHER>
AC Power
Controller and
Spilte Protector

fa) sare House”

Burglar and
Fire Alarm

Guards four windows
or doors and senses
smoke. You can expand
anylime with more sen-
sors, even a telephone
dialer—available at
Radio Shack. Buy ths
complete system, save
$33.20. Reg. separate
items $258.15.

#49-470 ... ... 224.95

{1) Steel Control Panel
{2) 100 Feet of Wire

(3) Smoke/Fire Sensor
(4) Electronic Siren

(5) 4 Magnetic Switches
{8) Lock Switch, 2 Keys

MOBILE ALERT®
Car Alarm With
Pocket Pager
And Remote

A super value! This sys-
tem even protecls you
as you leave or ap-
proach your carl Use
"panic" feature on key-
chain remaote to activate
giren and car horn. Take
pocket pager with you
for instant notification of
tampering or entry, up
to two miles away. With
remotes, siren, control-
ler, hood/trunk sensors
and instructions. Add
more sensors anytime.

Turn an entire audio/video
system on or off by pressing
the switch on one compo-
nent. Built-in breaker and

noise filter. #61-2781 . .49.95

#49-795 ...... 149.95
——
= - ARCHER>™

Spike Guards

TVI/IVCR Protector.
Guards four devices
from spikes from AC or
75-ohm antenna/cable,
#G1-2787 29.95
One-Qutlet Protector.
#81-2792 . . 9.95

- L]
(I | i
I'I I-I -
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& RLEEL LI
JTARRANTTRE |
H-I'l i ¥

mArRcHER» TOOIS

(1) Gas-Powered Soldering
Tool. Rafills with butane lighter
fuel. #G4-2160 | 20.95
{2) 100-Watt Soidering Gun.
FE4-2193 | .. 10,985
(3) Nibbling Metal Cutter.

B4-823 _ .. : .. 10.95
(4) Pocket Brazing Torch.

#84-2165 £5.95
(5) Crimper Set. Heavy-duty
tool, 100 assorted crimps,
case. #64-408 | .. 10.85
(6) 16-Piece Precision Tool
Kit. Jeweler's style drivers.

FE4A-19B1 .. .. ...... 10.95

» ARCHER >

Light Dimmers

Thase quality dimmers fil stan-
dard AC switch boxes. For in-
candescent lamps. 800 watis.

{1) Rotary Control. With
push-on/push-off switch.
#61-2699 ..... ceenes. B85
{2) Lighted Slide Control.,
Custom cover plata included
PEE2TE2 .. .aeiiis 10.85
{3) Lighted Toggle Control.
Full-ranga dimming betwaen
onfoll positions.

#61-2683 ..... iy B.95

Exclusively at

Radio fhaek

The Technology Store™

A DIVISION OF TANDY CORPORATION

Visit Radio Shack and See Our Complete Line of Security Equipment and Elecirical Accessories

Prioes apply at partoipating Aadio Stack siores and doalers



“A New Investment Concept”
Purchase a sea-going condominium,
your private stateroom on the luxurious cruise ship

VICTOIRE I

Oceanos * Patria * MNostra

Unique opportunity for indi-
vidual or corporate investment
in the booming Caribbean cruise
industry and one of the world’s
great cruise ships

Receive outstanding revenues year-
round from the occupation of your
stateroom by the paying cruise

passengers of the VICTOIRE I*

You, your family, friends and business asso-
ciates will enjoy free use of your stateroom

Benefit from future appreciation

of your personal stateroom on
the VICTOIRE I with the secu-
rity of an international resale
program

Visit different ports of call every

year as the VICTOIRE I rotates her
schedule throughout the Caribbean
Islands and the world

Feel the remarkable pride and security of
owning part of the most luxurious and

accommodating cruise ship in her class,
the VICTOIRE |

two weeks a year and you will receive the
revenues of its use the remaining fifty weeks

Swiss America Line welcomes you onboard the beautiful cruise ship VICTOIRE 1. You are
invited to invest in a private stateroom on this jewel of the Caribbean Sea,

' and own your personal sea condominium. Participation begins at $13,750,

with full private stateroom ownership available from $55,000.

The VICTOIRE I now offers a small number of staterooms for private investment. Asa
purchaser, you will enjoy all of the pleasures of your vessel, any time you choose, |
and share in the profits of the lucrative cruise industry.

Beyond the joys of use and ownership of your private stateroom, you will receive unmatched
returns on your investment in this profitable Caribbean cruise operation. Your investment will
be protecred by an international marketing program and guaranteed resale program.

The VICTOIRE [ offers you and her passengers the finest appointments: designer staterooms
and suites, 4-star dining, fine wines, grand salons, friendly crew, exceptional services in the
| Swiss tradition, and the pleasures of a Caribbean cruise; sun decks, island excursions,
swimming pool, exotic ports of call, exciting activities and fun, dynamic people.

For complete information on your private stateroom and investment in the VICTOIRE [,
please contact Swiss America Line. All inquiries must be in writing to

Swiss America Line, Minth Floor, 801 Brickell Avenue, Miami, Florida 33131.
Real Estate, Marine and General Brokers invited and protected upon accreditation.

*Cme of the grear cruise ships of her class will be re-christened the Vicroire | especially for this program.

N
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Why it takes legwork to flatten
your stomach

You can't reduce stomach fat by
exercising abdominal muscles
alone.

Research has shown that exercises
that work only the abdominal region are

not effective. They aimply don't invalve
enough musele mass to burn the calories

necessary to trim fat, Instead of flattening.

they merely strengthen underlying
muscles, providing no reduction in girth,
fatfolds, or total body fat percentage.
The exclusive NordicTrack” total-
body aerobic exerciser is the most
effective way to flatten yvour
stomach.

The total-body motion involves all

major body muscles, Which means you burn

maore body fat in less time than with any

other in-home exercise machinge, And while

you're at it, you're toning and defining
those muscle groups, as well. So you
feel as good as you ook,

Matian
Smooth, fa asrobic molion Bnsunes
KM workout @ wiilie minimizing

the risk of infury [0 knges, shins and Dack.

Gna-wa mmm vides

pro
of motion making vigorous exencise

more phuant and gasier 10 Sustan.

|
Nordlﬂﬁck s

| I City
Phone (

Speadomeier dispiays elgpsed workout fma,
speed, and distance mw-urawan;a

:%HMWMIWWMM

Free information.

Call today. Or fill out the coupon below. We'll

send you a free brochure and video that describe
how NordicTrack can flatten your stomach and
make you look and feel your best,

call Toll Free 1-800-328-5888

In Canada 1-800-433-8582

1 Please send me a free brochure.
[ Also & free video tape [ VHS 0O BETA
Name

~j Street

State Zip

)

141 Jonathan Blvd, N. = Chaska, MN 55318

T5HA

I Free Brochure & Video 1

I
I
|
|
l
|
|

Get into your own business with NRI af-home training
in Alr Conditioning, Heating, and Refrigeration

Train now for top pay in

this big-opportunity ficld

Prepare yoursell for a whole new
carecr—even a profitable new business
of your own—in one of the fastest
growing ficlds around. As energy necds
grow and energy sources become more
scarce, the demand for skilled techni-
cians continues to soar, NRI gets you
started in this big-opportunity arca by
training vou at home, in your spare
time, and tailoring your training to
vour needs with a choice of NRI's Basic
or Master Courses.

Includes professional vacuum
pump and quality tools
NRI training is practical training,
Along with bite-size lessons in theory,
vou get practical bench training with
professional equipment you keep. NRI's
Master Course includes tools you'll use
every day on the job. . . system analyzer,
leak detector, tubing and joint tools, and
maore. Plus you even get a top-guality
vacuum pump, an indispensable
troubleshooting tool for the trained
professional.

Optional postgraduate training
at York Institute
Graduates of the Master Course are

eligible for a concentrated week of
resident training at the famous York
Institute at no extra charge for taition
or training materials. Here, you
work on advanced industrial equip-
ment under the guidance of expert
instructors. Only NRI gives you this
important connection to the HVAC
industry.

Send today for FREE catalog
Over a million students have trained at
home the NRI way. You cin, too. If the
coupon has been removed, write to NRI
Schools, 4401 Connecticut Ave,, N'W,
Washington, DC 20008,

I mmmﬂa For b counme. | (1] Check forONE [ Locksmithing
approver usder G B free catalog onl
Contiruing Education Cinbsr ] comck e cess. | [ air e [ Appliance Servicing
4401 Conneciicut Avenue, NW .'!i H w“ _ﬂm O Py
Washington, DG 20008 ..‘n Helrigeratinn | Security Elmtrenics
I WE'LL GIVE YOU TOMORROW. O Fieowricn [ Computers anil
Proa MO
20 rush mnh-omlmnlmu? ) 1 it _
' I have chacked. | understand thees is no cliigation. © Comimiaion & ] TVIVRSenthmin l
Hemudeking servicing
I T Pase pnt| as [ Sl Frgine Repatr [ Basie Becmonio '
O] Awtsmnotive [ tmikkeeping &
| Adcrass Servicing Avcesmting I
Wearizes Watonal Harme Slody Couscl 51308

|



FIRSTHAND DRIVE REPORT

SUPER SUBURBAN

BY LEN FRANK; PM Photos by Ron Hussey

HE NEWS IS that you can

I now buy a GMC Suburban,

Jimmy, Bonus/Crew Cab pick-

up, or cab and chassis equipped witha

Gale Banks Engineering turbo-

charged 6_2-liter diesel engine. The

big news is that you can now buy it

right at your GMC dealer—unless you
live in California.

So what? Well, try a 40 percent in-
crease in power and a 15 percent in-
crease in fuel economy as a result of
the turbo system. Power is maxi-
mized between 1400 and 2800
rpm—right where it's most | *
useful. Too good to be true? Jum
If 80, why then hasn't GM ®
done it themselves? Why did
GM have to go to an outside
vendor like Gale Banks Engi-
neering? There is no ques-
tion that the light-duty diesel
is in decline in the U.S., at-

tacked both by inereasingly &
tough emissions standards

and the i mcreamng price of Banks turbo hardware is available in the s.nmm as a kit. but it's
easier to just check a box on your order blank.

diesel fuel. The 6.2 engine,

104

for instance, with or without turbo, is
not legal for sale in California in
trucks under 8500 pounds gross vehi-
cle weight (GVW) nor are any passen-
ger car diesels. The future fate of
diesel engines is unknown. So it
doesn't pay for GM to invest millions
in further development of the engine.
But that doesn't mean there ian’t a
payoff for someone else to do the de-
velopment.

Gale Banks sayvs that the 6.2, which
he has been turbocharging since 1982,

is a clean-sheet engine designed from
scratceh, unlike some failure-prone V8
gas engine conversions that so many
would like to forget. Also that it's the
natural thing to do with the engine,
resulting in more available torque and
better economy. So now General Mo-
tors has the diesel they should have
had in the first place.

While the Banks turbos are avail-
able on new GMC trucks and Subur-
bans through the dealership network,
they are not precisely OE. The GM
warranty still covers every-

thing it normally would. The
turbo and its related parts
| have their own Banks-
backed 12-month, unlimited-
mileage policy.

When a GMC is ordered
with a Banks turbo, the vehi-
| cle is shipped from the plant
to a subcontractor in Al-
mont, Michigan, where the
turbo installation is made.
From there it goes back to

{Please turn fo page 107 )

POPULAR MECHANICS ® ALIGLUST 1989



AIRBORNE THRILLS

WITHOUT A LICENSE
in the safety of Ground-Effect!

As featured on cover July Popular Mechanics

FLARECRAFT :

- — -

—

[hevpinped and manuiactured by the langest Asrospace company in
Europe bo operate ovet wuler salely and casdy, §'s & mre opponun
ity i see, ownand seil a breakthrough in technology. All composite,
Iokbng wings, 5mpgin Thmgh, drves with sieening sheel no
pilots: boonse regaired. Safe. fun. dealerships avalable.
Complete information in video and brochure: S20
Poster $10 & Send check or money order. (PEH £2.500
Flarecrafi ® Box 646 @ Greens Farms, CT 06436

e

BASEMENT T

FLUSHES UP o Sewer or
No Digging Up Floars

Imstall it Yoursall - Anywhere
Write McPherson, Inc., Depl. 16
Box 15133 Tampa, Florida 336

v oun FHEL ICOP TER

SIMPLE, LOW - COST ASSEMBLY ®Carries sme person-plis
#Tip-Joi Powsred # Mo |loense nesded
PLANE —fully i, $10.95%
= Helicopter
Experimenters

Do You Need
a VISA or
MasterCard”?

Don't let anyone tell
you that you must pay a fee (of as
much as $60)! At Key Federal, our

credit card is FEE-FREE. And it’s
easier to get approval because we
offer the Secured Deposit. So, if
you want a FEE-FREE credit card,
call us for a FREE application.
You've got nothing to lose, every-
thing to gain!

Call 1-800-368-8000

KEY FEDERAL SAVINGS BANK

HELIRAFT Hkbosoom, 1L 95
e . Havre de Grace, Maryland
Hiderwood, WD 21139 Bath Sol: Oniy K12.09)
Ceedit cond andey Lag Mjv 580 o8s ¥_3_ s m.i
VOYAGER'S ENCOUNTER radio science data on Triton and | =

{Continued from page 53)

Data collection

The Jet Propulsion Laboratory sends
and receives data from Voyager 2 via
the Deep Space Network, an array of
huge dish antennas scattered around
the world. DSN installations are lo-
cated in the Mojave Desert, outside
Madrid and in a remote place called
Tidbinbilla near Canberra, Australia.
Each installation has three antennas,
all of which may be used to communi-
cate with Voyvager 2.

In anticipation of the spacecraft’s
Uranus and Neptune encounters, the
largest antennas were enlarged from
64 meters diameter to T0 meters (con-
tributing to the $556 million price tag
for both Voyager 1 and Voyager 2).
Data reception for the Neptune en-
counter will be augmented by a 64-
meter dish at the Parkes Radio
Observatory near Canberra, which
will supplement the work performed
at Tidbhinhilla.

Similarly, the 27 25-meter anten-
nas of the Very Large Array, located
at the National Radio Astronomy Ob-
servatory near Socorro, New Mexico,
will work with the California DSN
station. The 64-meter Usuda Track-
ing Station owned by Japan's Insti-
tute of Space and Astronautical
Seience is also scheduled to obtain
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Neptune. |

Mission profile

People and machines will be poised on
August 24 as Vovager 2 follows a mis-
sion profile caleulated more than eight
years ago. The flyby is not without
uncertainties. Neptune hasn't made a
complete revolution of the Sun since
its discovery in the mid-19th century,
which means the exaet period of Nep-
tune's orbit—erucial to precision na-
vigation—is still not known.
Seientists also don't know how much
Neptune weighs, and, by extension,
how Neptune's gravitational attrac-
tion will affect Vovager 2's trajectory.

But if all goes according to plan,
JPL will issue Voyager 2 final instrue-
tions to pass within 3000 miles of Nep-
tune’s north pole—closer than any
other planetary encounter, but not
close enough to feel the effects of Nep-
tune's atmospheric drag. The flight
path will give astronomers a close
view of Neptune's hydrogen/helium/
methane-rich outer shell, but will also
avoid Neptune's half-rings. Final stop
will be Triton—Pluto's cousin?—and
the deep space beyond.

At that point Voyager 2 will cease
being the eyes of man on Earth, and
will assume a new role as our emis- |
sary to the Cosmos. ™ |

i<
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Come build
with us.

Our biggest catalog yet!

Order your copy today. You'll find among
the new selections delailed plans for a
gazebo, PVC furniture, boats and much
more. Expanded listings of books and vid-
ens, 100, and cther great gifis. Only $2.00

TO ORDER Send your name and address
with check or order to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101.

Popular Mechanics i a pubbcabon of Hearst
Magarnes, & Division of the Hearst Corporation
& 1987 The Hearst Corporation. Al rights resered

Bookcase Wall— Turn your wall into a great
display area for books and other iterns. Our
bookcase goes from floor to ceiling with out-
of-sight storage space on the bottom. With
these plans, the five cabinets can be ad-
justed to any widih to fit your wall
{PA-1008—85.95)

_ ST
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—

Pegasus—Imagine floating 10 inches off the
ground and gliding through the air. That's what
wou'll do when you fly our 7-ft. diameter hower-
craft. It's made of plywood and runsona3shp
engine that goes for nearly 3 hours on a gallon
of gas. Plans include detailed drawings and a
32-page instruction booklet, (PA1800-511.85)

Portable Ironing Center—Unscrews from
the wall to move when you do. Plans feature a
receptacle for the iron, a fluorescent light
and storage space for all materials. The iron-
ing board folds up behind louvered doors
(PA-1005—%5.95)

Roll Top Desk—Mosiaigia buffs will espe-
cially appreciale the always popular roll top
desk for both home and office: it's an antigua
cherished by many. Make one yourselfin fing
cherry and take pnde in this charming heir-
loom, You build it as two separate units, a
basa and a roll top. (PA-1736—%5.95)

Model S5 United States—The glorious,
record-breaking flagship of the US
Merchant Marine. Though now retired at
Norfolk, VA, no passenger ship has ever
malched her top speed. The professional
quality model is drawn in detail on 3 full-size
bluaprints. Over 2 ft. long of wood and maatal
(PA-1200—%9.05)

I'..- ‘i E'-"" [y
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Colonial Garage/Barn—Park two cars in
thizs 24" » 26" garage and placa a work-
bench along the rear wall. The second-floor
loft has an extra 350 sq. ft. of space. A 3'
overhang keeps snow or rain away from
the garage doors and a 4" side walkway
provides space for firewood and garden
supplies. (FA-1277—%$30. 1 plan; $20 each
additional plan)

Captain's Bead—Build this space-saver
bed/dresser/dask for your kids. The dres-
ser features four drawers and bookshelves,
while the desk provides room for writing,
doing homework and reading. The bad,
which fits securely on top of the dresser
and desk, is surrounded by guardrails to
protect your sleeping child
{PA-1B50—%6.95)

Doll Cradle—Watch your little girl's eyes
light up when you give her a charming repro-
duction of an 18th-century doll cradie. With
our plans, you build it of mellow pine and
finish it with a durable varnish. Measures
109" x 221", (PA-1B20—%4.95)

Toolbox—Old wood toolboxes are wvalu-
able, but it's hard to find one in good con-
dition. Build one yourself from charry orwal-
nut and use it to store tools, camera equip-
ment, hobby collections, jewelry or sewing
aids. This one has brass corner caps and
lock, too, Measures 20%"L x 12%"H

x @470, (PA-1826— §5.95)

Model Steam Tractor— Challenge of a life-
time! The famous J.|. Case threshing ma-
ching steam tractor. The finest detail work
explained on 16 separate plans sheets plus
instruction bookled. Stacks firewood but
burmns alcohol. 9 separate gears in the trans-
mission alone, What a thrill to see it go under
its own power. (PA-1272—%11.95)




AVIATION (Continued from page 48)

The craft's double-wall monocogue
fuselage incorporates a ecentral alumi-
num I-beam, bolstered by an alloy-tube
outrigging. All flying surfaces are com-
posite carbon fiber and Nomex paper
honeyeomb, The wings have full-length
flaperons, and the horizontal stabilizer
gtands below the prop centerline to min-
imize any potential harmonics. All con-
trols are manual, minus hydraulic or
power assist,

If all goes well, Bill Montagne hopes
to begin flight testing out of Livermare,
California, later this summer. He calcu-
lates that he'll have about $473,000 in-
vested in the aircraft when it's finished.
Several potential new sponsors are
monitoring progress.

Meanwhile, there's a lot of work to be
done as one more lone aviator chal-
lenges the limits of the sky.

Book Review: Freefall
William Hoffer, author of Midnight Ex-
jpress among many other successful non-
fiction titles, is a frequent contributor to
PoPULAR MECHANICS, Planes and
trains have always held Hoffer's inter-
est. He wrote “Horror In The Skies” for
PM’s June '89 issue (page 67), the story
of our nation's aging aireraft. He also
wrote “Born Again,"” the May 1989 piece
(page 117) that chronicled the rebirth of
America’s favorite steam railroad loco-
muotives,

Last year, Hoffer turned another PM
feature into a nonfiction work that may
rival the great aviation stories of all
time. In PM’s April 1984 igsue (page
TT), Hoffer wrote an article called “We
Made It!" which spotlighted several
heart-stopping near-misses in commer-
cial aviation. One incident involved an

Air Canada ﬁ?ﬁ? that made a mi-
raculous dead landing at an aban-
doned Canadian airfield after its crew
miscalculated the airplane’s fuel supply.
In his new book Freefall (St. Martin's
Press), Hoffer describes in careful de-
tail the actions by maintenance person-
nel, refuelers and flight deck officers
that contributed to the near-demise
—and miraculous recovery—of Air
Canada flight 143 on the early evening
of July 23, 1983. He also gives a gripping
account of what the passengers experi-
enced on a flight that the experts said
eould never

The first impossible: A faulty fuel
gauge system forced the aircraft's re-
fuelers to calculate fuel load manually.
Confusion over converting the load
from to pounds caused flight
143 to roar into the dusk 26,000 pounda
short of fuel. At 41,000 ft., over Red
Lake, Ontario, first one engine failed.
Then another. Soon, robbed of generat-
ing power, Capt. Bob Pearson’s glass
instrument panel went black, his airlin-
er inadvertently turned into aghder

It was now up to Capt. Pearson and
First Officer Maurice Quintal to maneu-
ver the airplane, freefalling at 2000 ft.
per minute, to a dead-stick landing.

The aircraft landed safely, thanks to
the second impossible that evening—
Bob Pearson actually was a skilled glid-
er pilot. Hoffer expands the 20 minutes
from engine out to landing with a fasci-
nating study of one of our most modern
airliners, weaving technical detail and
emotional trauma into a gripping ae-
count of modern air travel.

It's a good book, and it all started with
POPULAR MECHANICS.

—Tim Cole

SUPER SUBURBAN (Continued from page 104)

the plant for shipment to the original
gelling dealer.

The Banks turbocharger system
starts by taking in cool outside air.
The couifer the air, the denser the
charge and the greater the power in-
crease. The air then goes through a
reusable gauze filter to the Banks-
Schwitzer turbo. Banks has specified
!m:fhtwmght Ineonel turbine wheel

lit air outlet scroll, similar in
pnm:f e to dual runner inlet mani-
folds designed to keep airflow veloci-
ties high. This improves pedal
response. The air duet from the turbo
to the manifold increases in size as it
gets closer to the manifold, helping to
convert air velocity to air pressure.
The manifold plenum is extra-large in
capacity (three cylinders worth), asa
further aid to response.

Diesels, of course, run without
throttle butterflies. So when the driv-
er pushes on the loud pedal, it's only
additional fuel being added. Banks
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says that the original injection pump
is easily modified to provide the extra
charge. He also says that rich mix-
tures are to be avoided. A leaner mix-
ture not only aids power and keeps
temperatures under control, it im-
proves fuel mileage. Ideal ia 5 percent
to 7 percent air above stoichiometric,

e Banks exhaust system reduces
back pressure from 7.0 pounds at full
boost to 0.5 pounds. And back pres-
sure is the enemy of turbo boost. A
transmission cooler is suggested for
towing, but no additional engine cool-
ingis needed.

Price for the turbo is estimated at
$2500 at a GMC dealer. If you already
own a 6.2, you can buy a kit for §1995
Eluﬂ 3259 for the exhaust syatem.

etrofitting a system is a 10- to 12-

hour job for an experienced mechanie,
according to B It‘aaheckufnlut
eaaiertuwxﬂ:intuaﬂuc dealer and

check off the appropriate box on the
order blank. e
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WAR HORSES [ Continued from page 53)

the next event, the Tour de France,
Proctor won and Harper was second
in the Touring class—the first big
Mustanﬁwctury

The Mustang rally cars made a

eat splash in Europe, even inspir-
ing the Academy Award-winning
movie, A Man And A Woman, in
which real-life racer Jean-Louis Trin-
tignant plays a Ford Mustang rally
driver in love with racing and Anouk
Aimee, in that order,

Carroll Shelby's G.T. 350R racers
were essentially the same as the Com-
stock Mustang built six months earli-
er, except the Shelbys were fastbacks
St thai nobibbast:

Shelby’s one brilliant idea was to
remove the rear seat. If a car with
four seats was a sedan according to
the BCCA and FIA, then a car with
two seats had to be a sports car.
Porsche later took advantage of this
same rule by putting a back zeat into
the 911, making it a diabolically fast
sedan. Taking the seat out put the
G.T. 350R into SCCA's B Production
catﬂgﬂry, where it pmmpt];.r began

ﬁ; a name for itself.

Shelby's friend Je
editor of Sports Car Graphic, cap-
tured the hﬁ:stang’a first U.S. cham-
pionship, taking the B Production
title in 1965. Walt Hane won it in 1966
and Freddie Van Buren won in 1967,
In those days, the only competition
came from '62 and earlier Corvettes
and Lotus Elans, which were no
match for the Shelby Mustangs.

There was also a drag-racing ver-
sionof the G.T. 350R, which first com-
peted in August, 1965. The best
quarter-mile times for any G.T. 3560
was 12,68 seconds, according to Shel-
by authority Rick Kopec. The real
hg'usl:a.ng drag cars were factory cars
that raced in A/FX. These were the
forerunners of funny cars. The Mus-
tangs had fiberglass bodywork, an al-
tered 112-in. wheelbase, and a fuel-
injected 427-cu.-in. overhead cam V8.
Driven by Gas Ronda and others,
these cars eventually hit 165 mph in
the quarter-mile.

In 1966, the SCCA discovered se-
dan racing. Amateurs raced in
BCCA's A Sedan class. Professionals
raced in a new series called the Trans-
American Sedan Championship, or
Trans-Am. Shelby built 20 Group 2
sedans in 1966—essentially notch-
back G.T. 350Rs.

Since all the racing parts were
available through any Ford dealer,
there were also dozens of identical
Mustang Group 2 sedans built by pri-
vate teams. Mustangs amassed
enough points to win the first Trans-
Am championship.

In 1967, Shelby raced two factory

Titus, then

cars in the Trans-Am. Though they
used the restyled Mustang body, me-
chanically they were derived from the
previous G.T. 350Rs and Group 2 se-
dans. Shelby’s cars won the champi-
onghip over the Bud Moore Mercury
Cougars by one position in the last
race of the season. It was the last
Trans-Am victory in many years for
M , a8 the series was dominated
by the Penske/Donohue team for the
next several years,

At this point, factory support for
the Trans-Am dried up and Mustang
racing essentially evaporated. In
fact, the Ford Motor Co. was all but
out of racing throughout the decade of
the 1970s.

The current Mustang has been ex-
tremely successful as a race car. In
the early '80s, Mustang racing was

placed under the direction of Michael

Kmnemaa of Ford's Special Vehicle

Operations (SVO) department and

the emphasis was on small turbo-
engines rather than big V8s.

Thes& t=:n.r],3,.r '80s Mustangs ran in
IMSA International Sedan races with
turbo 2.3-liter engines and without
much success. However, in 1981,
Klaus Ludwig's Zakspeed firm built
an IMSA GT car that was called a
Mustang but was actually more Ger-
man Ford Capri. It was built around a
1.6-liter dohe turbocharged Four rat-
ed 560 hp. The rest of the 1800-pound
Kevlar/carbon-fiber package was
equally exotie. It looked a little bit

like a Musta you squinted real
hard. But then%akspeed Mustang GT
wasactuaﬂyapuremr*cag\ﬁeof
185 mph and, more importantly, win-
ning races.
was the Mus GTP car Zak-
aﬂeed developed for IMSA in 1983 and
'#4. A purpose-built race car that just
happened to be called a Mustang, the
Mustang GTP won its first race, but
led after that. Ludwig was reg-
ularly the fastest qualifier, but the
overstressed turbo Four always
broke before the finish. The Mustang
GTP does have the distinction of be-
ing the last competitive front-engined
GTP race car, though,

In 1985, Wally Dallenbach Jr. won
another Trans-Am title for Ford, and
Seatt Pruett added the IMSA GTO ti-
tle in 86, repeating in 1988,

During this period, Showroom
Stock racing titles had largely eluded
the Mustang—with two notable ex-
ceptions. In 1987, Steve Saleen’s
Mustangs took the S5GT class in the
Escort Endurance championship.
And there was the POPULAR ME-
CHANICS win in the 1988 Longest Day
of Nelson 24-hour race—aone of the
few overall victories for a Mustang in
any kind of endurance racing. ™
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HOW TO DRILL A 2-INCH WELL TN
AND HAVE |
ALL THE PURE,
FRESH WATER
YOU’LL EVER NEED

You may be astonished to know
how much water a well this

size can produce -- 300 to
400 gallons PER HOUR.

That's a lot of water! Most U.S.
families use less than 400 gallons
of water PER DAY.

A 2" well can provide all the water
you need 365 days a year for your
kitchen, your laundry, and your bathrooms,
PLUS enough water to keep your lawn and
garden lush and green all summer.

g

You can drill a 2" water well nearly anywhere with a low-cost, easy-
to-use HYDRA-DRILL. It has been tested and proved in all 50 states
and around the world by drilling more than 100,000 wells up to 200
feet deep.

NO WATER BILLS! Water from your own well is practically FREE. It
costs only a few cents per hour to operate an electric pump, so you
don't have to worry about the cost...

NO MATTER HOW MUCH WATER YOU USEI

Want to know more about how to @  pme———-—————————

drill your own 2" water well? We'll E

be glad to send you FREE
INFORMATION without obligation.
77T Anderson Road
Dpelika, Alabama 36803-0001

Call or write today.

DeepRock. Inc.
Opelika, Ala. 36801

I
!
I
i
J

O Send the FREE INFORMATION
PACKAGE by First Class Mail,

Ol've enclosed %5, Please send me

Ca_u TDH'F ree the color video tape.
1-800-DEEPROCK
(1-800-333-7762)
(Ask for Operator 7177) ceckioe
Also available: A 21-minute step-by-step demonstration | ADDRESS
of drilling 2" water wells. Culur video tape for 35 ppd. T




This VET Did It - and YOU

hnr.ﬂ

al. o Lur.ti.rnl.ﬂé thanks 1o
trainin
m"ri 1] l-u?nihng
do it anybody can.
Glen Johnson, anud Kan.

Can Do It
Too!

" uries left ma
w‘;u':i:hcu ped, but
mi a fimancial success

asides, the
1.| | can

Train

Il' yvou enjoy fixing things, ‘re l ntl-urll“
to make hundreds of
year in the fascinating bulinm of I.H:H
smithing. Rising crime has increased de-
mand for service a thousandfold. Yet thera's
Locksmith

only ona for every 17,000 people!
COLLECT CASH PROFITS ALMOST AT ONCE!
You're “in business™ to make $10 1o $26.00
an hour a few days alter you bagin Folay-
Betsaw's shoricul iraining. Easy illus las-
mssmplula with ALL practice equipment

@ ALL TOOLS YOURS TO KEEP
® KEY MACHINE YOURS TO KEEP
® EXPERT PERSONAL ASSISTANCE
® BUSINESS-BUILDING HELP

THIS DO-ALL PRO

KEY MACHINE YOURS
TO KEEP!

I:nn add §50
1o 500 & weak

Make Up 1o $26.00 an Hour — even while learming

enable you to get your share of this always.
profitable business. Hundreds we've trained
are doing it. S0 can YOU,

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
ing spare time-—or in your own full-time
business. Ideal for retirement—good jobs, too,

FOLE¥BELSAW INSTITUTE
B0 Equitable Rd.. 11684
Kanzan City, Mo. 641290

N, Huni, Wilmingion, Del.—'"| make $50 a
week exira "

R Davis, 51. Lowis, Ma.—*| clesred $110 Lasi
Saturday.”

Ed Bayle, Pittsburgh, Pa.—"My business going
at lop speed. |'m maving o bigger quarters.”™

5 COUPON » WO SALESMAN WiILL CALL

FOLEY-BELSAW INSTITUTE
&301 EQUITABLE AD., DEPT. 11564
KAKEAS CITY, MD. 64120

= i
l Rush FREE book, “Keys to your Future.” l

Name
Address
City State Iip

g T T

-
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LLE. PATENT PENDING

Uee Parae Gawge a3 2 s#tiing guide
far paraiis! alignment of @ mp
fence to saw blade and for
EQuaTing [he saw blade fo ihe
wark fable.

Accurately messwran distancen
froum SFTERAG I 10 inches A leagny
and ug ta 317 inches in hevghr

improwss the sately tactor by
reducing work pimce hick Dack
because of binging which accurs
wien 3 saw blade #nd rp fence
BAE A0 pdrmiel

Theas ars onby an scemples of the many uses lor
Para Gauge. For mora informalion wiile lof & fres
brochure or;

Ta order yours #f the special introduciony price of
3505 (phes £3.50 shepping per order) call our
order Gask b 1-800-343-8138 or mall your paymani
aiong wilh your name and address o

ACCUSET TOOL CO, INC,

P.0. Box 1088 Depl. C

Troy, Michigan 809H
Charge you purchass using Viea of Madtarcand
by providing card typa, AIC B, expiration dais
Telaphona § and sighature. Mo C.0.0, orders
phaass. Michigan residents add 4% sebes fax

VAN SEATING

ALl FABRIC
SOFA BEDS
Manufaciure's
Suggested Retall

$449.95

Ln-uulmnnu F'lu..t

3'85 m&mtmmm

:l-h?ra%mun-n‘r ]
acmral salely codes!
%E’ﬁrg FULL “FLEX" suspansion & high

i cansity foam constnuction!
CAPTAIN'S CHAIRS .
Manufacture’s o L OUS Veiow Fatrics

shirs & 3Posi Arm
§ 239 95 mcI:-'n:l FH:E‘IE“:'.-IM nﬁscu;-?!
| Liousanon Price |
I$ 1 1 5 in the LS. - only $1851
FITS ALL Vans & mast Trscks!
1-800-445-1830 or 1-703-892-4208
Credit card members can order by phone!

CAFTAIN'S Chairs mcline with
Suggestod Rl |Gor o touch of & lever! Opli:tlr.al
FREE seal trachs - a $25 valus’
ALL FABRIC malching Soln
ey a1 b2 Lowes! Pstall prica
:::"‘,"‘-_:':"::I:I:I:"I‘:: CHAIRS & Sobas &re UPSabia
DRy i CALL For FREE Fabvic Sampies!
— ZED o
BRADD & HALL ASSOCIATES
BOX 10643 ARLINGTON, VA 222109832

Warehouse Liquidaltors

CABLE TV
DESCRAMBLERS

ZEMTH.. §i8500
.Iu‘I'Ll.N‘IL. $140.00 CAK . §8000
JERROLD™, 110,00

HAMUMN.. mi02o0
Call for
your free
catalog
today!

Technical assistance

or free catalog call (402) 554-0417
Orders call toll Ires

1-800-624-1150
M.D ELECTRONICS

115NEW YORK MALL STE.#133M8 |

VISA
OMAHA; NE. 68114 C.0.0,

EARN $250K YEAR

= Technology Available For
Most Wastes

= No Technological Education
Necessary

* Musi Have Business Background

WE PROVIDE
= EPA Recognized Technology
* Complete Training
= Certified Laboratory
= Job Experienced Enginser

MIN. 525K INVESTMENT
(714)848 8416

PAY FOR YOUR HOBBY!

With White's new EAGLE Il Metsl Datector
Onboard computer - simple |
outside, complex inside.
lgnores junk like nais and
pultabs. Find cains, rings.
valuables for fun

and profit!

FREE Catalog
1-800-547-6811
‘White's Elecironics, Depl. PM-3,

Swmal Homa, OR 97386

¥ TLiE
1”‘{,‘,“ Eugm‘lli L

WANPORT IIL ?95 Peace Portal,
Blaine. WA. 8230 (Add 54 for shipping)

y. §2Tua

jus! cays|

FREE infol
DMPD Box 2088 *  Depl PUBS
Tinse.. AL 35403 1 -GhEE
-ll- B O S T o i iy i B Y

gﬂ-’



FAMOUS NATIONALLY ADVERTISED

30 PC. | SCREWDRIVER SET

MAGNETIC HANDLE.
AUTOMATICALLY

MAGNETIIES
ALL HEADS!

Convement  siorage
compartment  holds
your mosl freguentiy
s howos

These are the same famous 30 pc. Magnetic Screwdriver  is covered by the company's standard one year money
Sets that have been nationally advertised in leading  back satisfaction guarantee. There is a limit of
magazines and newspapers across the country — the same  two (2) sets per address at this price, but re-
type of sets that have been sold by others at double the  guests made early enough, (before Sept. 15),
price. But during this gigantic nationwide publicity campaign,  may request up to five.

.5. HUFBG Network is gl'ﬂﬂg them away for the ———— ———————————— —

15 may recalve this heavy-duty car-
- X, rying case and organizer with slois

i Kaspebarghid iy B MAIL U.S. Buyers Network, Dept. CM2246

TO: One American Way, Roanoke, VA 24018

unbelievable price of just $9.95 only to those who res- Respond before Sept. 20 for this amazing fol?.r.
pond before Midnight, September 20, 1989. | |
Just imagine having the perfect size screwdriver right al I ITEM PRICE |QTY| TOTAL I
your fingertips whenever and where ever you need it No | Steelcraftr 30 Pc. 19.95 I
more fumbling, searching for just the right size. With this Screwdriver Set : |
complete 30 piece Steelcraftw sel with 26 assorted <

heads, you'll always have the right screwdriver making | | BONuS! OrganizeriCase | 1 :

every job get done more quickly and more efficiently. What's | ONE YEAR VA res. add sales fax
more, the magnetic handle and extension driver automatical- | HGHE"‘-ﬂC"f Add $3 Shipping per sel |
ly magnetizes each head so you won't have to worry about || GUARANTEE! TOTAL |
dropped or los! screws again! | Pevment method: (Check one |
o Every Steelcraftw 30 Piece I e . Mty ot I
Magnetic Screwdriver Set i g I

ar = — e E
T\ i Expire Dale ./ I
Prind Mame - = I
EXTRA BONUS!

L Address e I I
Oy |
All those who respond before Sept Stale F I
|
|

e — — —

o AQY, INC. 1583, [Z2706) Allow up lo 80 cays for shipment J
——— —— — — ——— —————— —




Be Your Own Boss and Make

AN HOUR!

Your FREE Lifefime Security Fact Kit tells you how to
maks 518.00 to $30.00 an hour in your own Foley-
Belsaw Full-Service Saw and Tool Sharpening Busi-
ness. Your FREE Fact Kit explains how you can-

— be your own BOSS!

= work full time or parl time, right al home.

— do work you enjoy and take pride in,

— pperate a CASH business where 90¢ ol every
dollar you take in is clear CASH A

And il is 50 sasy to leamn. Foley-Belsaw gives
you all the facts and instructions. No experience or
special training is necessary. Foley-Beisaw tails you
everything you need 1o know to be successiul

And there's plenty of business avaitable in your area
You will be able to sharpen all typas of saws. parden
and shop tools for home, farm and industry.

You will be able to &t your own hours and not have
1o worry about layofts and sirikes. And there are no
franchise fees. Any age person can succesd

But you've got to get the FACTS before you can
et started. So write NOW lor your FREE Enahme
ecurity Fact Kit. I's yours to keep with ND

OBLIGATION

... send NOW for your FHE |
Lifetime Security Fact Kit!

AT TR LIFETIME
- nl;lll:g:!llu SECURITY
WL LLl P FACT KIT

o

I -Betsaw Lo

"1 YES, | want to know miore!
Pleasa rush my FREE Lifetime Sacurity Fact
Kit

Address

3

Iip

Ared Code Phong

[ ——
e
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AR Popular Cars, Truchs and Vans from 1920 - 1988
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HOW TO DRDER
1) Can $B00-3AE 22T i lrem
B Tl pis Basws Cperntor the Soscisl Test Mumbsr in
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Call for catalog 201+485-0198
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Now

Exsellint
Drenlarship
Orpportuniiies

\e

Or Mo Fun?l}

Papular Mechanisy Magazing
=If you gam Lie your
. whorlsces, pesi can N his™

Paracraft™ Powered Parachutes
Mliss olded dbream éome bros- & mcreasioral gircredt so sele sl
simple even g ichdld con fy!  Yesr-round famly fin. Sosing s
belving, Ordar the focmaiing video with ceenpisee nfration
o the aalest, nos eniges arcadl ever conoefved by ran for
527, Dealer lnfirmation Packed §5, Both 330, 1.5, Fusds,
Add 52 Canadian or $10 Fareign. Credit cand orders call; |-800
BE-250] Ent, 22 (4 hours 7 daya) For Iformation call: 1-50%-
a57-764) (Mor-Sat B w SPDT)

O el check or monery ordes wo:
“ Poracra ™, lnc., Dept PM
11070 Pewirna Rrmd, Mozes, WA 98936

ROLEX

Presideni “Look-A-Like”

An Exact Replical Gold-ione, Day, Dala,
Hiddan Clasp, Simulated Diamonds,
- Btale-of-the-Ar Quariz Movemant, Easi-
Iy confusad with the real 18K Gold Aolax
Ladies’ or man's. Only $3395 (add $4.00
pastihndighings, In CA, add $260 fax)
COD-OK. Call 1-818-882.8931 or sand
chech o TELAMAR, 18034 ‘“enturs
Blvd., Swite 2388, Encing, CA 91318

=

o ww w mPRESENTING # 4 = 4

CABLE TV
EQUIPMENT

wHEww STARRING W% % w4

JERROLD, HAMLIN, OAM

AND OTHEN FARCHLI ALA NUFACTLUNFTS

& FIRETY ok AR Y FiscOCia g SU LA §

= LIFEELT BETAL WHOLEWALT MRCEY BN LS

» DL G PO LROC R T Y 2R
POt FTEE CATALDS Oy T-B00-345- 8937
PO ALL INFORMATION T-B18-T146-5914

= =

PACIFIC CABLE CO., INC.
1225 5 Nesnca v, Dept. 1773
Mooy, CA FE2TY

Save Time! Save Money! Mill Suppl
Sells Over 1,000 Different Top ﬂualzv

STEEL REPLACE-
MENT PANELS

To Fust or Calision on Marry Amedcan
Carn, Pick-up Trucks and Vams and Mast imports

i
! Chapi . Pt
41 Supatior Kewhus
Chewpiand Ohig £4114
Walrioswatd & Dhig
Tak-Frae 1-800-688-3072
ETmplien Sed e arirmyna
{EN0) 2807 :h-;“pg_‘m:n SSenE o e

o aey DNE Brahies of
T G R BF

T 8 ey
1 smmnin for CHIRbE)
Wiilirard mzegied
CAREAS Ly

WISA o
PaATH

Amanngly quick & easy device o claan §

| Slice walermelon, cantaloupe, pumpiin,

§ squash, #c. A snap to cean, this smple

Bturdy tool is only S4.80 [CA res. add 5%

:':'hm;m: plus :E'gpg heing. Mail
o retum

MEW KITCHENTOOU " Ue M EZE P10 Box m-m

Besmanding, CA o
il iy e el

w gy T

12 PAGE CATALOG 4 SNee
5300 BEFUNDARLE ; o
Largasi Sedechan ﬁ't_

1488 Mentnl Ave. Parsewlils Ohio 44077

START YOUR OWN SHOP |

Campiele Meon Course clearty wril. |
len, with phofas and diagrams. £y
erything you need to kesw |
¢, Where io gel wholenade matsrials; |
haw tn garn while you leam, aie
Fpd. 544w [115) 'ursa. sy Wrile
: for detnibn. [Casadban 55 L)

_ PelerHomley Publicalions =
115 Riverbirch Cres, SE, Calgary, Canada T2C M1 |
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A true story by
a very happy.
new Pace
Distributor.

"

et

Tl

“My earnmgs lastyear put me
& my family ina new home!”

“Here | was, 32 years old, with a wife and
new baby son. When business slowed down
| was one of the first laid off. ‘t’'s no good
being at someone else’s mercy all the time,
I said to myself, and it was then | decided to
look into & business of my own. Luchy for
me | saw a Pace ad and answered 1. It was
the emartest thing | ever did.

Now I’'m Financially Secure!

I was dead broke when | received the Pace
business opportunity information kit and |
figured | really had nothing to lose by giving
Pace a chance. Now my Pace earnings have
given me financial securlty for the first time
in my lite.

“Believe me, | never sold anything
before in my life. My first Pace order was
a small school job. Most of my orders are
small to medium size. One was to a local
church to repair a leaky roof. Pace loaned
them Seamless Spray equipment Free, to
spray it on (that's the way Pace works).
Some of the church's members voluntearaed
to do the application. And they handied it
with no problems at all.

“And the same week a building
management firm ordered Pace’s Wet-Jet
and used It to re-do the roof of a shopping
center, Those two orders alone earned me
commissions of about $2 500. And just
this week Pace sent me a paycheck
totaling $2,900!

Prospects are Everywhere!

“It’s just a constant flow of business.
Maostly people calling me. A couple of jobs a
month is all it takes. You'd be surprised how
many of my customers are well-known
national companies,

“In addition to commissions, | earn
bonuses. Even my wife just got a bonus
check from Pace because | had a couple of

good months. And Pace sends my son a gift
on his birthday. | tell you, they're like family.

They encouraged me when | was starting out,

and they encourage me now. If | ever have a
question about Pace products, | just call
them up and get the answer right away. You

couldn't ask for a nicer company to deal with.

Opportunity of a Lifetime!

“As you can tell | really enjoy what I'm
doing. | don't consider mysaelf a salesman—
I'm a problem-solver. People with a problem
—Iike a leaky roof—are glad to see me, be-
cause | can solve thelr problem and save
them big money doing it.

“What | like to tell people—and |
mean this from the bottom of my heart—is
that the only way you can fall with Pace...is
not ta try it! If somebody is looking for the
opportunity of a lifetime, they can't go
wrong with Pace.”

The Pace Story.

It costs a fortune for schools, hospitals,
plants and other commercial bulldings to
have roof contractors repair or re-do their
roofs. Pace saves them a fortune, by-
passing the contractor. The bullding owner
applies Pace Roof Renewal Sealant right
over his old roof. His savings are so great,
the proven resulls o suparior, that there is
little, if any, sales resistance.

Pace even ships the Seamless Spray
equipment on Free Loan,

His own men do the work or you can
handie the application yourself, adding that
income to your Pace commissions.

No Risk—Easy to Get Started!

You don't have to invest a penny to get into
this business! Or have any special back-

ground or experience. Of course people who

have selling, construction, or application
experience can make good use of It, but it
really isn't necessary.

Pace is a proven winner. That's why it
is used by such well-known firms as Jeep,
Samsonite, Wise Foods and hundreds
morg.

Be Your Own Boss!

You'll really like being your own boss. You
can set your own hours, take time off when-
ever you choose. No more taking orders
from somebody else,

It's easy to start eamning extra income
In your spare time. With Pace you set your

own pace.

Mail Coupon Today!

You too can earn big money, starting out in
your spare time, enjoying the freedom and
independence of your own business. Let us
mail you the facts free. There's no obliga-
tion. No salesman will call.

S 8 MAIL TODAY. NO OBLIGATION ™ g

Pace Products, Depl. PM-889
CQuality Plaza, 112th & College Blvd.
B P.0.Box 10825
. Overland Park, KS 66210
i WITHOUT OBLIGATION send free
information that tells how | can have my
B own Pace business.
| Nosalesman will call.
l RAMWE
. ADDAESS
l Ty STATH or

L-----



Introducing
The .eed
New 1zard.

the ultimate solution to
rotary trimmer line problems
¢ No more trouble with trimmer
line — never buy line again!
® Easy to install on your
gas trimmer.
e Cuts through tough weeds,
briars and grass.
& Keeps your rotary trimmer
in business.
TO ORDER CALL TODAY

1-800-262-5122

(Call for dealership inquiry)

c

[ IVISA [ jJMWCH

{ ) Check enclosed for $21.95 plus $3.00 postage and handling.

Your Trimmer Make Model #

Name Phone.| !

Street

City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 s

l— = MAIL THIS COLIPON FOR FREE FACTS! — —I

TRAIN AT HOME

FOH A BETTER CAREER |
22 ways ICS can help you improve your life|

Flissh lres [acts ad tbhr brachure o Aow | cas rain at Bame ige the l

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

|
: i well vt THECK DA BOX |
Intemational . PESES
|[—_-_— Scraion, Penneyvanis 18515 N oot I
I KISOCIATE N SPECRALITED AZSDCTE W SPECIALITED
| £l Acoountng 3 :".-_uuuruismi |
I i opkon in Foance '_'EDHHI!M I |
| _'..._._ : mm'mmu' = I All Jarrold, Oak, Hamlin, Zenith, Scientific
B - H e s tissagerars I Atlanta, Magnavox and all spacialized cable
L Survsing & Mappng Elaimonacs A e
| ] Ceatiegy [ icrscorpater Pugsir | equipmant available for shipment within 24
| e, H pompster Pregraseing | hours. For fast service MC [ VISA or C.O.D.
| e Beamcas .‘mmm | telephone orders accepled (800) 648-3030
| S - — o i 60 Day Guarantes [Cuantity Discounts) 8 A M.
- oty 105 P.M. C.5.T. CLOSED WEEKENDS. Send
| e ur seli-addressad stamped anvelope (60¢ post-
Ll = el age) for catalog.

PLO. e 5000,
Suite 311 (PW)
Carpeatersville, 1. B0110

| MIDIWEST
ELECTRONICS INC.

Ma IHinois Oroers Accepled

GOLD AND PRECHOUS METALS MERCHAMNTS®
Will buy your scrap... St

-

Hemmings

Motor News
‘World’s largest collector car
marketplace
Civer G50 paghs gach marth

filledwith srmeﬁmji of
ads for old cars parts,

Services, suppliesfmors
Special m!’r'ua'u'cf-:lryil"ﬁr-
NINE GIANT ISSUES

ko (Subseribe todey RS TREITY 21 i Carace

)

World's
Largest
Manufacturer

Of Portable
Sawmills

Four Models To Choose From
BUY DIRECT

1(800)553-0219

In Indiana l:-:'l” (31T} 2T1-1542

44-page catalog or use
vour MasterCard or VISA

1o efder our 50-minute
demonstration video-$10 00 5
Wood-Maer Products, inc. # Depl. D48

B180 W, 10th St. indianapolis, BN £6214-2430

SPEEDMASK

THE AN DS PREE WELSSG HELEET

Puts An End To Helmet Raising

Thara s 10 oot 103 IS D00 il | i Pebimia
m-n-mn-m s

I|Il|'|'| (e disgram at fight] et sithar
mﬂ'm oy whasche. T loswsrad Bhaace

=
-dnwhmwwmmm-
Frap wemighing oparation [dasl lor uea in tigh
e

CuUnwanted Estate or

i Dlg:nrl C-urs“h

¥ oPiatinum NEW
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We're looking for men and women who want to start earning an extra $1,000-$2,000

a month in their spare time.

HERE’S A WAY YOU CAN
BE YOUR OWN BOSS AND MAKE
$65.00/ hr. RIGHT FROM THE START...

Digne and Jnhn Gn-}dman of Monfana enjoy the special rewards of working
together in their own chimney sweeping business. “l don't know of anv other
business with such low overhead, fabulous money and great hours — Thank you
August West!" said Diane,

If you want to make big money part-
time or full-time in a very serious
business, then read on. We're
looking for qualified men and
women who want to earn upwards
of $55.00 an hour and don't mind
getting their hands dirty.

START MAKING MONEY IN 30 DAYS

We'l help you every step of the way and
show you how to be your own boss in less
than 30 days.

It's a proven system that requires some hard
work and dedication on your part, It also
requires start-up capital of about 52 000.

If you've got a few hours a weekl to invest
in your financial future, chimney sweeping is
for you.

MILLIONS OF DIRTY CHIMNEYS NEED
TO BE CLEANED

Chimneys need to be cleaned and maintained
on a regular basis to prevent the dangerous
build-up and combustion of creosote. Even the
smallest accumulation of soot can be a threat
to home safety, and there are millions of dirty
chimneys out there just waiting for disaster
to occur.

TIME BOMB IN YOUR CHIMNEY

A guarter inch of soot comtains a highly
flammable substance called creosote. If a spark
from your fireplace or woodstove ignites the
creosote in your chimney —watch out! The
draft gets stronger and stronger, and belore
you know it, the entire inside of the chimney
catches on fire...and this excessive heat of
the chimney can ignite the wood framing of
your house.

There's really only one way to prevent thesa
disasters from happening, and that's to clean
a chimney before it catches fire. This is where
you enter the picture...as a professional
chimney sweep with the August West System.

The Mother Earth News calls it, "The Height
of Technology,” and we must admit there's
nothing else like the August West System —
the professional’s choice!

The heart of the August West System is the
famous SootSweeper® a high-powered, high-
veldume dust collection unit which utilizes state-
of-the-art filter technology. This revolutionary
SootSweeper® allows you to efficiently clean

a chimney in record time and guarantee

cleanliness to your customers.

PART-TIME BUSINESS YIELDS
FULL-TIME EARNINGS
At 855.00 per chimney cleaning, usually done
in under an hour, your totals for the day would
look something like this:

3 chimneys = $55 ea. = $165 Monday
3 chimneys = 355 ea, = $165 Tuesday
Jchimneys * $55ea. = §165 Wednesday

10 chimneys = $55 ea. = 3550 Sat./Sun.
Weekly Total = $1045

Call TOLL-FREE 1-800-225-4016 Ask ior Extension 717
Yes, please rush me your FREE Informabion Ki.

[In Mass.: 508.753.5544)
or write

NOW HEAR IT FROM THE SWEEPS

When Chimney sweep Tom Anderson of
Irmo, South Caroling isn't out brushing ues,
chances are you'll find him behind a news dalh
brushing up on the weather forecast he's about
to deliver on WIS-TV in Columbia, South
Carolina. “In my firsi year as a sweep, |
earned just five hundred dollars less than
my vearly radio income...the second year
sow a 55% increase in income over the firsi
vear,” Mot bad for a part-timer!

Diane and John Goodman of Montana
who said: “Earn 31,000 a week, right???
RIGHT!!! From day one we sow sweeping
with the August West System as o fast way
to reach our goal to build o house in the
mountains. Our hard work has paid off,
and the house is now completed.” Mot bad
for a former insurance agent and nurse who
traded their ties and titles for top hat and tails,

12 YEARS OF DEPFENDABLE SERVICE

Mary vears and a tremendous amount of
devotion have gone into the development of
the Augusi West System. We are a strong,
national company with thousands of dedicated
sweeps in our network! You can join us and
count on us to help you build a business you
can be proud of. We take pride in the proven
quality of our equipment and service fo you.

NO STRINGS ATTACHED

We're not selling you a franchise, and we
don't take a percentage of your eamnings.

August West does provide you with what you
need to start making money immediately. That
includes equipment, training, newsletters,
workshops, advertising and promotion ideas,
and even a top hat. MasterCard and VISA are
accepted so you can pay m small monthly
mstallments if you wish.

It really is possible to write your own ticket
to success and happiness as a chimney sweep
using the revolutionary August West System.
It's a great way of life, part-time or full time.

FREE INFORMATION KIT TELLS MORE
Call or write today to find out more about

the growing field of chimney sweeping. Youll
receive information that will convince you that

it will be the best $2 D0 investment you'll ever

|
|
: August West
|

Mame »
Systems, Inc. Address
38 Austin St,
Box 658, Dept. 4399 Cily State
L Worcester, MA 01601 Zip Phone

Copmright © 1989 August Wiest Spstems, inc



NEW QUIGKSTART PRIMER —

ENDS MOST MOWER
STARTING PROBLEMS IN MINUTES!

Installs in minutes, GCouar-
anteed against any Tauly
workmanship or materials
for one vear. 1T Quicksian
Primer doesn't make yvour
engine start faster, retarn i
for vou money back!
MAADHE IN LISA

New Quickstan primer s
Primes
svstem thar makes mower

a revolutionary
engines start [ast. . . hot oo
cold! Quickstart work on
any Briges & Straton 3, 3.5
or | horsepower engine ex-
copt Quantrum and Maxi,

To order with Visa or Masiercard

Call Toll-Free e
1-800-344-7984 | _
$Q QF i ,.-HJ

y _LI@

n ':I 1'!1"1 MJ\STEEC;‘-”D KO YR D’EALERSH'P
' e T —T T T INQUIRIES
-4 1Y Y I N O O T O P ) N B (-~
8 Account Nurmbesr Expuings CALL TOLL FREE
s 0 CHECK ENCLOSED (9.95 Plus $2.00 Postage and Handling.) NUMBER
[}

LIMITED OFFER:
B ONAME i
¥ apbness ;
g ToER workshop
¥ e St GIFT FREE
b 7@ COOE PCINE with each
;MDlLTDMf. RESEARCH » P.O. Box. 2435 » Evansville, Indiana 47714 U_“'-‘f“"_ -

hkeccscsc s ===

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max i, ATV
Amphibious
2andd

passenger
models

Call Toll-Free 1-800-255-2511
MY and Alaska T16-855-2226 Collect
Canada Toll-Free 1-800-338-0012

Recreatives Indusiries, Inc.
60 Depot Street, Buffalo, NY 14206

for making Ornamental
Concrete ltems

Book about Aluminum Molds
including over 425 designs,
prices and production trade
sacrats from the world's
Iarqul micldl manulaciurar.

CONCRETE MACHINERY CO. INC
P.O. Box AS9, Hickory, NC 28603

Codes
When Answering
Ads

Use
Zip

Build something exciting...

Pegasus A 71, diameter hovercraft,
which floats 10 inches off the ground. IS

built from plywood and is powersed by a

3.5 hp engine that runs nearly 3 hours on
a gallon of gas. Plans come complete with

drawings and a 32-page photo-illustrated
instruction booklet. Great for weekend
sports and leisure. (PL-1800— $11.95

Scuba Tow Sel Using a single
tiny fishing motor, this scuba tow
glides you along at a leisurely 3
miles per hour. Use it with or
without seuba gear; it'll work on
the waters surface or below.
Plans include full-size cutting
pattern and an illustrated instruc-
tion manual. (PL-1747—5%10.95)

16

Tri-Flyer You grab the jovstick, twist the throttle grip and suddenly you're flying
al speeds over 75 mph on land or water. That's PMs latest high-tech hovercraft,
propelled by a 65-hp snowmaobile engine that powers a four-bladed fan. Lift comes
from a 10-hp mower engine that carries you and two passengers over obstacles and
up hills. Plans include six blueprint-size sheets and a 60-page instruction booklet
with drawings, photos and building tips. (PL-1805—519.95)

TO ORDER:

Send your name and address with
check or money order to: Popular

Mechanics, Box 1014, Depl. 988,
Radio City Station, New York, NY

101101.

Popular Mechanics b a publication of Hearst

Plagacines. o (v islon of The Hearst Corpomtion,
TGRS The Hoarsi Carpstaticn

Al rights reserved.
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CLASSIFIED
ADVERTISEMENTS

Sophie Gromowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: £7.95 per word payable in advance each insertion. Minimum insertion ten words.
Beld face capitalized words—3$1.00 per word additional {First word st in Bold Face at no
extra charge, Zip Code Free.) Centared Headlines in All Bold-Face Lettars—$50.00.

The next availahle issue to place an advertisement in America’s No. 1 Classified Section is QCTOBER. The closing is AUGUST 4th.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Please indicate Heading under which ad is to appear. As a consumer seevice and in cooperation with owr mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0. Box number must furnish complets name and street address for our records.

Te avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER 'S MART
BEOOKS & PUBLICATIONS

PUBLISH Your ! Join our successiul authors. All
sulbgecis invited. Publicity, advertising, beautiful books.
Send for fact-flled booklat and iree manuscrip! repor.
Cartton Press, Dept PMH, 11 West 37 Streed, Hew York,
10001

GET RICH IN MAIL ORDER: Expert reveals secrats. Froe
mormation. 54J Sates, P.O. Box 238, Dept. B, Crozel, VA
22902,

AVOID BILL COLLECTORS! Booklet. Send $585 Bo-
nus—=Your credit report guide. RMS, 11528 Lesbacher,
HNorwalk, CA 0650,

HOW fo program yoursell for success send $2.00 for
repor to: Fischar Pubdishing. 12070 E. Marsham (Dept. M),
Houston, Texas TT088

TUAN SPARE TIME INTO SPARE CASHI Froven home
bieanesses frevealed!! Froe ndormaton: KAK Publishing.
Dept M Rowle 2, Box 168, Meosho, MO 64850

PRACTICAL CAREERA AND JOB SEARCH BODKS. Also,
sell empioyment, resumas, collepe degress. FREE BRO-
CHURE. Archives, P.0O. Box 4107, Torance. CA S0505

GOVERNMENT SEIZED Vehicles from 5100, Fords. Mgr.
cedes. Corveltes. Chevys. Surplus. Buyers Guide (1) B05-
BAT-E000 Ext. 5-200324

FAST EDDIE'S WAY TO RICHES! Funny! 35 Mad-bart,
Box 12684, Houston, Tewas TT251,

LOVE. DATING AMD SEX: What Teens Want to Know 208
pages $5.95 posipaid. Mailbox Club Books, 404-M Emgor
Ad., Valdosta, Georgia 31602

BAVE! Gowvernmant pays car expensas! 3-page
55, HMansen's, #1054, 1855 B. Rock, Wichita, Ks. 67207

IS IT true you can buy jeepa for under $200 through the
.5, Governmant 7 Gel the facts today? Call 1-312-742-7142
Ext. 7133

VAPOR Carburator Triples MPG, Frea informalion, HAA,
RZ PV, Bowling Graen, MO 630094

WORLDWIDE EMNGLISH NEWSPAPERSMAGAZINES.
Samplar: 352 48 FREE Brochure Multinewspapers, Biox
DERS, Dana Point, Califomia S2629,

BCREDIBLE BARGAINS! BUY Governmant SeizedSur
plus . .. BAW s, Mercedes, Porsche's, Domestics, Trscks,
Boats, Vans, Misc. From $100. AMAZING Recorded mesaages
REVEALS Delails. (602) 7212937 Ext. 2408

PORTER'S FREE PHOTOMVIDED CATALOG. Best in the
Industry, 4,000 brand names, unigue and wnusual Hems,
discount prices and Fas! sanvice. Free copy write: Porter's
Camesa Store. Box 628, Dept. PM, Cadar Falls, 1A 50813 or
phone: 1-B00-553-2001.

MOMNEY MAKING Books, Catalog $1.00. DeCou's, 18
Qregon Ave.. Tranton, HoL 08610

FREE CATALODG of usetul gifts: BA Marker Gifts, 38 Nova
Lane, Box 87, Pina, GO 80470

GET pubkshed' D&M Literary Agency, POB 44218,
Phoenix, AL B5064, Ploase inchude SASE.

"SHARPENERS REPORT" Monihly Newslettar. Vauable

Tips—Sources—Buy'Sell Used Equipment Frea Brochure
Skog Company, Dept. PMB, P.O. 22550, Minnaapolis, M~
554z

BOOKLET, "Working Your Way Through College,” de-
sCribas money-making campus jobs. Excellant gift. $9.50
Lee Dickinson, P.O Box 385, Hamplon, Virginia 23669,

"SUAVIVE SAFELY ANYWHERE™" 280 papes of the most
concise inlormation ever pubkshed on survival. Thousands
of detalls, improvised shallers. weapons, navigation (land.
sea) medicine. i you own only ane book this is it $16.95 ppd
Mail. Dalta Prass, POB J15WE, El Dorado, AR 71731, For a
128 page catalog send 5200 FREE wiorder

STROMG INEXPEMSIVE CLEANSERS- For Vehiches
Waorkshops, Househaolds, More, BOOK - Formulas, Tips
lueiratans! FREE SCRUBCLOTHI Send $10.00 Today! F
Wingate. Box 272303-PMA. Tampa, FL 33618

TOP BEVEM most Profitable Homa Businesses GUARAN-
TEED. Free Daails. Wilsan Publishing, 4600 Morth
Clarendan Avenue, Suita 501-8, Chicago. IL 60640,

“HOW TO START @ business without any money™ $8.95. F
& L Winolasale, Dept. 1, 5112 N. Macarthur, Oklahoma Gity,
0K 73122

GET RICH i MAIL ORDER, Wall Known Authar Tells A1,
352 Pages. Ulustrated. Send $21.00 Today. J. Enbbrprises,
Dopd. PM-E, PO, Box 213, Manysviile. Mich. 48040

DARE To Think—Gutey Newsletter Special lsswe: The
Dwath Penalty. $3.00. Bow 558, Estero, FL 33928,

MANMADE Shil of the Earih on fs Bxs changes weather
and Soweel Poitics. Technical Report $14.85 Libe
Creaflons, P.O. Box 16236 Colorado Springs, Colorado
BOR3S

001 FREE GIFTS. Guarantead. For details. Box 83482,
San Diego, CA 32138

BUY KNWVES, CUTLERY ITEMS at Wholesals. Save up 1o
Bl Huge Sebection. Sakisfaction Guarmniped. Fast Sardoe.
FREE Catalog. Smoky Mountaln Knile Works, P.O. Box
44750, Sevierville, TH 37864

BOOMERAMGS . ... INCREDIBLE Peturns. High-Teeh
Designs. World's Best. FREE Catalog BODMERANGMAN,
1808-1 N Jrd, Monros, LA 712014222

VIDEQ'S, For the firs! time ever, thousands of special
minrest and how o video tapes. hundreds of titles below
ritail prices. $2.05 discount eoupan. cilalag 55.00 {includes
postege). JH. Productions, 14205 Westminster Fountain
Hilts, AZ BS268

FLAGSE! FLAGS! FLAGS & FLAGPOLES! Free Calslog!
LIBEATY FLAG, P.0. Box 424FM, Readaburng, W 53556 1-
BOO-2T4-7001.

METINCTIVE GIFTS BY MAIL, FREE Calaldg. Allyson
Associates, 21300 Goosaneck Cr. Rd., Suite 914, Shesridan,
Oregon 97378

MSCOUNT TOOL CATALOG $1.00 refundable with puer-
chagn, Krgen Indusiries, Box 706, Piscatawsy, ML DBE5L

CARPETING, DIY SYSTEM OF INGTALLATION AND RE-
PAIR $6.05, Calary Books, 2 0ld Manor Road, Eastport, KLY,
11341

POPULAR MECHAMICS “PLANS AND IDEAS" CATALOG
—Humngrads of ideas on workshop projects, plans for shop
iools, storage houses, boats, fumniture, boys - just about
everyiing! Send $200 to: POPULAR MECHAMICS, P.O.
BOX 1014, RADIOD CITY STA., NEW YORK, M.Y. 10101,

SLICK 50 FOR LESS. 531/BEAT ANYOME. ENERGY RE-
LEASE, AMSONL 1-800-537-T532 [CA (408)-28-5LICK). BES
Speciaties, Box TTEI, San Jase CA 05150,

CORVETTES (@ Carlishe, Flea Markot, Corral and show,
just for Corveftes! Giant ssdection of cars and pars. Win &
1964 Corvelba. Augusi 25-27, Cariisle PA Fairgrounda. The
Fiea Markatesrs, 1000 Bryn Mawr Road, Carlisie, PA 17013
Phone; [T1T) 243-TA55

BUY Govarnment seized & surplus vehicles fram 5100,
Fards, Chevys. 4x4's. etc. For ndo call (B02) B42-1051 ext,
oar

DRUG RAID SELIURES: Buy Dirt Cheap! Cars, Truchks,
Wans, Boats, Computers. Write: Seizures. Box 4308-AT, Wes?
Covina CA 91781,

ALCOHOL tuel—Make your ownl Band SASE for info.
Conven aimos! any engine. Allemative Fuel Industries, 100
E. Sterra, Sufla 3117 Fresna, GA 83710

GOVERNMENT SEIZED VEHICLES from 5100 Convaties,
Mercedes, Imponts now available. For Buyers Guide call 1-
BO0-333-4100 axt V-Z30.

“DRIVE ALOME " Deter Intrudara. Turm hom into low cost
inberigr operated alanm. Panic Button Kit §14.55. Kittye And
Company, Box 178622P, San Deego, CA 82117

HOW 1o drive & new car every year absolutely free,
guarantesd. 5500 to: CAH Auto Corsultants, 6213 Gideon
54, Bows, MD 20M5

CARBURETOR ENHANCER. Can double mileage, retain
hull power, s all caburetons, Satistaction Guaranbeed.
Eagle Research, 1504 M26-7220.

SAYE FORTUNE! Car insurance SECRETS your agent
newer iold! GUARANTEED! FREE details Eagle, Bax 357
Pial, Fairview, TH 37062

HOW fo purchase a new car ail $125 abowve dealer cost.
Send 52.00 and SASE 10 P.0. Box 19027, New Creans, LA
TN7e

SEZED In Gowernment Narcotcs Ralds!’ Automobiles. . .
Warm. .. Boats. .. Furniture. . . Thousands other ems. Buy
Dirt Cheap—Resell for Big Profits! Free information: 216
453-5000, Exi. ARIED

AAY MICHELS' ENDORSED. GET INCREASED ENGINE
POWER, LIFE AMD EFFICIENCY, INFO §1 AND LSASE: KEM
BLOOM, 125-38TH 5T. NE, CEDAR RAPIDS, 1A 52402

SLICK 50 GUARANTEED LOWEST PRICE! WE WILL
BEAT ANY CURRENTLY ADVERTISED MAGAZTINE PRICE
BY §2D0. DEALERS WANTED. Frogressive Energy
Corporation, 285 South Bent B-2, San Marcos, CA 92066, 1-
BO0-525-8824 (In CA 1-800-232-9558)

ALCOHOL FUEL . . Simple plans, instructions lor produc-
ing, powaring sulomobites. . . $5. Technology, Box 3866,
Alouguergue, MM BT1590-2856

STOP THIEF from stealing YOUR tall gate-Ford or GM

Pickups-Mail 3395 to: Capco, 2501 South Walker,
Oiclahaena City, Oklahoma 73109
{Continwed on next page)
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AUTOMOBILES
M
ULTRA PAINT PROTECTOR Same ciear cost finish pro-
tctor with Dupant Teflan® retsiied by Automobile Dealers.

Whiolesahe direct price $19.50. 1-B00-432-4144 axi. 200 MG &
Visa

REFAIR YOUR OWN CARI Save Thousands On Auto
Fepains Year Afier Yaar! Make Money by Daing Repairs for
Oitihers. Mew Manual Shows How. Inciuedes Personal Consul-
ialion Moneyback Guaraniea. Sand $8.95 For Manual or
Free Details To: Auto Electric, 1011 5. Ribawt Road, Pon
Royal, 8C 29925

SAVE INSURACE § Aufo glass atching kit, Siop Thieves
and quality for mswrance discouts. Free brochure. Call 1-
BO0-423-4144 ex1 100.

PAINT JOBS Do it yoursall manual shows you all comact
procedures and material usage to tumn out professional
looking automotive refinishing, Send $12.95 to: AIM, P.O.
Box 1312, Rock Springs. WY B2901

ELECTRIC VEHSCLES

COMPUTERS & SOFTWARE

AIRBOATS, LMiralights, Propsilers. informations $1.00.
Askoey Propeier, B515A Old Dendon Rd., Keller, Texas TE248,
(817) £31-3160.

WARP DRIVE PROPELLERS — REVOLUTIONMARY! Var-
abby pitch, Absolutely most efficient, smoothest, quasthest,
toughest. Space age composile. Salistaction guaraniesd,
woprop® trom Waep Doive, Dept. PM, Aoute #2, Box 2024,
Cloar Lake, 1A 50428 5155876000

SPALE & ASTROMNAUTS

HASA emblems, foys, gitts, coleclibles. Calalog $2.00.
Refundabla. Collecior Trends, Box 361, Daylon, Ohio 454089

COMBUSTIONLESS ROCKET, 250 feet 300 MPH, Make
from common malerials Complele Plans 3550 Catalog
§1.00 (REFUNDABLE]. HYDROFLITE, 6065 East Encanio,
Masa, AZ 85205

FREE Programs!! IBMpc sTRE580's/Appiss Commodores/
others. Send slamps! Box S23PETRA. Ban Diego 93105,

DRGANIZE YOUR COMPUTER
THIS | B M. compataibe meny system greally enhances pour
file mccess time, no more remambering file names. Send
§1895 io: MEC Electric Co. Inc, 12138 Severn Way,
Anrersice, T 32503

FREE 'BM Best Sofiwares! Huge Savings! Catalog.
Inlogys, Box T41340-P, Los Angeles, GA 20004

PERSOMAL COMPUTER PRIMER. Computer Consutiant
explains basics of Soltware, Hardware, how and whare to
buy. 814 95 incletdes postsge to: DatnBage, G522 Bluabid,
Longmont, GO 80501

SATELLITE - TV

ELECTRIC CAR Comeersion Manual Novice or Pro, $27 (2)
Index §1. EV-Desagn, P.0. Box 111, Yachats, DR 57498

ALUTO SUPPLIES £ EQLAPMENT

PARTS: Army Joep and truck parts. Spare Paris &
Equipmant Co., P.O. Boxr 751, Lexington, Kentucky 40587-
o5t

ALTERMATOR Genersior  Rebuikhng Book  Frice:
Hedehand Engineering. Box 26044, Ls Vogas, NV E9126

EMGINE OVERMAUL KITS: WHOLESALE CATALOG
52.00 Engina Service Group, Dept. PM, Box 13053, Lansing,
M 48501

AR CONDITIOMING, LEARN RECHARGIMG! Bookle.
Siep By Step Instructions. §7.85 CPC. Dept A, PO. Box
1906, Clevaland. Ga. 30528-1908

WATCH REPLICAS! Lowesi prices! Warranty! Goldplated?
Exacl weight! Call [404) 963-3USA

MESSY jobe 77 Tire lat?7 In nica clothes 77 KEEP CLEAN!
COVERALL kit. Easy storage. Send 51485 PODD
Enterprises PRgd. 1558 West 169th, Gardana, CA 30247, sires
[X5-XL)

HOVERCRAFT

HOVERCRAFT Plans AN Sizes. Catalog 51.00. Universal
Howercrall, Box 281, Cordova, lllingis 81242

AERO-CAR Arrazing Hovercralt built easidy wilh eddinary
fools. Lewnmower angine power. Garries one man plus.
Howers, fies forward, backward, Ssdoways over [andsnow’
water. Compleis construction plans and brochure. 511.95,
faro-Projacts, Box 5118FM, Clinton, New Jersey (8809,

FREE CATALOG 36 pages. Major Brands. Nobody undar-
salls WEST abnoe 1977, mmediate ghipping. Cal far prices.
1741 Gedardale Aoad, Mr. Vamon, Wa D273, (B00) 222-9064

FREE DETAILS. INSTALL IT YOURSELF! Easy to follow
Insiructions. Comglete systems and upgrades. Enjoy HBD,
Cinemax, Showtime, The Move Channel and moral Orbitek
Sabellie Communicalions, Box 264-M3, Bobamia, Mow York
TITE-O264. Phone [518) 585-1292

BARTLETT Fiying Sawcer Uitra-Light Howercraft Featured
In Documantary Film, “Foroe Beyond.” Powersd By Owds-
nary Lawn Mower Engine. Complete Plans $10.00 Send To:
Herb Bartleat, P.O. Box 156M, Silverdale, WA BE333

HOVERCRAFT plans, 3 bo 160hp. inforreabian, $4 (relund-
able). Sevtec, Box 846, Monroa, WA 98272

HOVERCRAFT PLANS & PUBLICATIONS Catalog. §1.00
Lansing Aero-Marine, Box 27685, Lansing, Michsgan S8508

YW HOVERCRAFT information 55, Plans 525 Meoteric,
1648 Tipparcanoe, Tarre-Haude, Indiana 47807

SUPERAGRIP BATTERY CLAMPS. 1089 Invention sward:
Quick releass. Anti-theh, FREE brochure, $11.95pair
Foursquare Enlerprises, Box 1213-N, Makstl 1299,
Pilijpirs.

PROFESSIONAL SECRETS FOR AVOIDING COSTLY,
PREMATURE, UNNECESSARY TUNE-UPS 10 your automo-

bile. $4.00 for report. Multi-Flex Systems. AD2 Box 161,
Camoen, DE 19334

OLD CHEVY PARTS. COMPLETE S0URCE CATALOG.
54,00 Chevys, RRY, 383-C, Waiuki, HI 6793

BODY REPAIR VIDEQS §19.95. Frea Brochure 1-800-552-
BASS,

SAVE 335583 Build your own air compressor for under
£50. Semd B4 for plans 1o — MMG, Box BR00-372, Sumas, WA
BEIR5-B000

BIKECAR
BULD BIKECAR| Details Photo See Any Popular Sclence
Magazing Classfads
BICYCLES. SUPPLIES

BICYCLES highwhesl and balloon tire, buy sell trade,
currend issue 52, Antigua Classic Blcycle News, Box 1043,
Ann Arbor, M 48106

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

8BS, RADIO & HAM EQUIPMENT

POLICE-FIRE SCANNERS. CH's. HAM. MARINE 2WAY.
ANTENNAS. HPR, BOX 15224PW, DENVER, CO 80218

MRECTORES: Secrat Scanner Frequencis! Federal
Agencies, #ic. Bag Catalog. CRB, Box 56-PM, Commack, NY
11725,

CB MODIFICATIOMS! Frequencies, skders. FM_amplitiers,
Isosivics, kits, rapairs. high-parformance sscessories. Cataiog
52. CBCL Box 31500M. Phoanke, AZ B5046

BECRET CB manuals. modificabions, scoessores. Cata-
log $2. Selman Erterprises, POB 8189, Corpus Chrigt, TX
TEAEA-0189. (S12853-2535,

ELECTROMNICS

BUGGED? WIRETAPPED? Find out fast! Countermaa-
sures equipment catalog $1. Capei Electronics, Box 5890,
Bayfiedd, OO 81122

HARD-TO-FIND ELECTRONICE for private inwastigabors
and sscurity professionais! Send 4 starmps lor calalog Now!
Huntares, Box 733, Clemmona, NG 27012

ROOM SURVEILLANCE TELEPHOME §175.00. Phona Tap
Catalog $2.00. Listen Electronacs, 803 Elgin, Musikopes, DK
T4401 - 1-800-533-TAPS

GO KARTS, Minibikes, ATY & Kits, Parts. Engines. Lowest
Prices. Largest Selection. B0 Page Calalog 53000
RAefundable. Kart World, Dept. C., 1488 Menor Ave,
Pamesviile, Dheo 44077

AVIATION, HANG GLIDING

HOBBY HELICOPTER. Uitralght single saatar. Simplified
congtruction Motorcycle  engine.  Brochure $5.00.
POLYNOVA, Depl. PM, Saint-Remi, Ouwebec, Cansda JOL
2L

FLYING Saucer Moded tor Remote Controd Hobbyist. indo
£300, RPlustraled Plans 51295 FAykco, 325 Beach St
Ravera, MA 02151

BACKFACK HELICOFTER informaticn $5.00. Flight wieo
$20.00. Plans avaslabhe. Aobin's Aotors, Box 187, Rapid City,
I 49878
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PROTECT YOUR HOME AND BUSENESS From Electrons
Eavesdroppng And Wiretapping! Complete Courtermea-
sures  Catalog, $300 [(Refuncable). DIVERSIFIED
WHOLESALE PRODUCTS, Box 1275PM, Redondn Beach,
A 83278

ELECTROMIC Kits| Vioice Disguisers! FM Bugs? Transemit-
ters! Phone Snoops! Bug Detectors! More! Catalog §1.00:
WANDI Elnctronics. Box 25647, Dept. 28W, Tempa, AT 45265
5647,

LASERE, froury 505, write: MWK Indusirses, 9852 Wesi
Kateita, Suite 3400, Anahem, CA 92804, Call T14-056-B457

LOMG PLAY TAPE RECORDERS, 12 nowrs per cassaibe.
Fres Brochure, Productive Products, Box 530024, Norcross,
Georgin. 30053

FM BUG PLANS 5200, Mike, 458 Orange 5t Depl #1491,
Rediands, CA 92374

FREE CATALOG - Systerns, Lipgraces, SAVE 88383
Houston, Uniden, Chaparral, Eic. SKYWVISION, 2017
Collegeway, Fergus Falls. MN 56537, 218-T38-5201

STERED, CASSETTE TAPES, ETC.

SOUND ADVICE - “An Audio Guide To Your Car's Pes-
formance.” This unique auto diagnostic tape condains 20
common probim Noises your car can make, Play it in your
o' cassette deck for on-the-spot comparisans or in the
guint of your awn home, Listen To What Your Car is Saying!
Order SOUND ADWVICE - #\V1010-CD - 37.95 today. Send
check to: POPULAR MECHAMICS, Boa 1014, Fadio City
Statipn, New York, NY 10001,

TV, VIDEQS & VIDEO EQLEPMENT
NOTICE: USE OF CERTAIN ITEMS [N THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV CONVERTERE BARGAIN HEADOQUARTERS:
JERRDLD, ZENITH, TOCOM, SCIENTIFIC ATLANTA, HAM-
LiN, OAK. VISA-MC-COD CALL NOW 415-584-1627.

CABLE TV DESCRAMBLERS, converters, filters, and
more. FREE 14 pape catalog. TW Cable, 12062 5W. 117
Ciourl, Suile 128, Miami, FL Z3186 B00-442-03737

CABLE TV CONVERTERS. Jerrold, Oak, Sciantific, Atlan-
ta, Zmnith and Many Othars. “MNew' MTS Stereo Add-On . ..
Mule and Volume. ideat for 400 & 450 Owmers! Visa, MC +
Arpax. 1-B00-B26-TEXA. BAB Inc., 4030 Beaau-D-Rue Deive,
E=gan. MM 55122

CABLE TV BOXES NEW EQUIPMENT 1 ysar warranty
Low-Fair price. Free Brochure ACE Products, P.O. Box 582,
Saco, ME (4072 X07-B6T-0T26

CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL-
ABLE JERROLD, SCIENTIFIC ATLANTA, ETC. FRIENDLY
SERVICE, INOUIRIES WELCOME 1-800-538-5058 VISA-M C.
E&D VIDED, P.O. #68, ELKO, MM, 55020

SECRETS to instaling cable TV. 500 ECE.. P.O. 0504,
Adamsvile, Al 02801

VIDED TAPE REFAIR KIT. VHS & Beta Only $8.95. DA&D
Gitts, Dept. 101, B49 Buliock Ave. Yeadon, PA 18050

CAMPERS & TRAILERS—KITS, PLANS

BULD YOUR OWM - Trawvel Traller - Fifth Whesder -
Maotarhoma - Camper - Plckup Cover - Plans - Pattems - Kiks -
Cataiog $1. Glen-L. 9152 Rosecrans, Box 1804FRYV,
Bedlllower, C& 90708,

172 TRAILER PLANSE Molorcycle, Utility, Car, Constrag-
tion-Stremng. Straarmlined, aasily buil, Component Kits. Cata-
Iog $4.00 (Aelundabée). Tag-Along. Bax 16107, Salem, OR
ST



BQATS, OUTBOARDS, TRAILERS, &
KITS

LATHES, Milis. Tools. Mew catalog §1.00. Biue Ridge, Box
536V, Hurricame, W 25526, 304-562-2530

FURNITURE Pians! Free Catalog! Roseman, Route 6, Box
75 Gtatesvilte, NC, 20677

BOAT KITS - PLANS - PATTERNS - Plywood -Wond Epooy
- Fiperglass - Seeel - Aluminum - WORLD'S LARGEST
COMPLETE LINE - 570" Sadlboats - Powarhoats - Cruisers-
Sportboats - Houseboats - Hydroplanes - Tennelbulls -
Runaboul - Duckixoals - Canoss - Kayaks - Dories - Dinghies -
Multihulls - SEND FOR CATALOG 53.00 (Abmall $500)
inchudes Supplies Catmlog (Epoxies Flberplass-Flotation
Foam)-BOOK  “Amateur Boatbuilding™, S800 -
CLARKCRAFT, 16-P Aqualizne, Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS - For Home Builders
Hundreds of Proven designa - 7155 - Hydroplamses - Canoes -
Kayaks - Fowboats - Duckboats - Dories - Bassboats -
Salboats - Houseboats - Sportfishars « Quicksmple
Stilchanglue. Tremendous savings! 16)-page
BOOK $4.00 airmail (52.00 slow]. Includes Fres “Boalbuild-
ing Supplies” catalog. Book: "Boatbuilding 'With Phywood™
$1995 ppd. GLEN-L, 9157 Rosecrans, Box 1804FMESH.
Badifiower, CA B0705.

EVINRUDES - NEW 1988 Basgains - Top Brands . all
sizea ... £2.00 handling ... Scotl McCulloch parts ..
Electra Marina, 610 Marrick Road. Lynbrook, Mew York
11563

CONVERT CANOE TO SAILBOAT Complate Plans 36.95.
CAN-GAIL. Box 187, Bawlf, Alberta, Can. TOE Q0

SWINGSET ACCESSOMIES PLANS and COMPLETE
KITS, Céympic Recreation, 1-800-285-0153

ATHLETIC EQLIPMENT AND BODY
BLALDING COLIRSES

STEEL, Aluminum, Brass—Shogt, Bar, Shop Supplies,
Pilans. Write: CEl, AR, Box 183, Carmeron, IL 61423,

BANDSAW BLADES, Any Size, Free literalum. King Saw,
6541 Tidewater Drive, Norolk, Virginia 23509

LATHES-NDUSTRIALHOBEY FROM $325.00. METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPBELL TOOLS
MTH YEAR. #100-D SELMA RD. SPRINGFELD, OHIO
A5505. 1-513-122-5562.

TOYS of wood, Free into. Tarjany Designs, Box BB46.
Calahasas, CA 81302

WOODWORKING PATTERNS, projects for home and
shop. Catalog 3200, Wood "N Things, PO. Box 8728,
Lusmberton, TX 77711

CHILDREMS PICMIC TABLE. inlerlocking desagn slores
hat. Ome sheet of phywond makes two tables. Plans $3.50.
Anderson Designg, PO, Box 621551, Litteton, GO 80162

4" METAL Cuting Lethe $114.25 Taig. 15048 Proctor,
Inchusiry, CA 91746

HOBBYISTS improve your LATHE with fhe ultimabe lool-
post systern! KAF, Box TEIC, St Josaph, M| 43085, B16-420-
oS0

LUMBERJACK chain Saw sswmils- power-desd. Brown
Enginearing. Box 40, West Point, CA 85255

ENERGY SALVING

FREE ENERGY! Fusl-sis Motars and Generalons! Amaz-
ing Principles and Details. HE&A, RZEF, Bowling Green, MO
B3334

STAY COOL THIS SUMMER—CHEAP! Unigue, highly
effective NEW methods lower electnc and water bills dra-
matically,. Stamped envelopa. American  nformation
Metwiork, Box 995946, Troy, M| 48095

CUT WATER HEATING COST to under $30.00 annually.
Easily assembled, cost bess than new waler haater. Mary
other applications. Complele nformation §2.00. Had, PO
Bou 145, 5o, Soux City, Ne 88778

SOLAR & ALTERNATE ENERGY

BIGGER, Mo Powerful Muscles - lastar!! Free Booklat!
Universal, Box 66344, Detroit, Michigan 48240

WOOD, WOODWORKING

CHEAPEST, QUICKEST WAY TO MAKE MOST CURVES,
wnite: Compu-Compass. 2000 NE 100th, Seattie, WA 58125

PLANS, BLUEPRINTS., PROJECTS

UTILITY Space Sawer Fits inside Ford Bronco 8 §7.9%
plans, 54395 kit Nowakrell Assoc, 251 So. Gh Ave,
Mianvilke, M) DEBES

BULD A GARAGE - 20x20 £150.00. Temp.Pedm. Informa-
tion £3.00, Plans $12.95 River Rock Ing., 116 'W. Glan 81,
Summerville, 5 25483

PLAMS 1o 4 easy to build Gun Cabinels. $5.00. Planian,
Box 473, Bridgepor. NE 68336

TURBOSCALES -Technical braakihrough! Welkgh 3+
things at once! Plans $9.95. 125 Sparks Road. Christchurch
BO02 Mew Zealand

BUNLD YOUR OWN SUPERINSULATED DOME HOME!
llustrated catalog, plams, prices - sénd 55.00 - EMERGY
STAUCTURES, B33 Wilsan, StPaul, MN 55108, (E12) 772
3559

SOLAR, HYDRO-ELECTRIC, WIND POWER squspsment
CATALOG. $3.00, U.S. 38.00 farsign, WESCO, Box 936,
Fdway, CA 95560,

KUNG-FU Fres Lessona, Send $1.00 for Postage. Mclisa,
Box 1755, Depl. PAASH, Hondlulu, Hawali 96806

SAYE on Bodybuilding Supplements! Fres Catalog!
Vilaming, Box 207K Reading, PA 15608

HYDRDGEN FUEL GENERATOR usss Walar and Sakar
Cells. Plans and Kit 51500 Prairme Power, Box 8291,
Edmonton, Alberia T&EH 26, Canada

125 P5 PORTABLE PNEUMATIC POWER. Details 55.00.
Bear, 4822 Limestone Point Rd., Friday Harbor, Wa 98250

DOMES Big Discounts, award winning plans 3500, Fres
Preiging 1-800-333-5474,

GORGEOUS photowall and door murals. Many selections.
Eagy installation. Frea Brochure. Brandon's, 2717 Edison,
Kilamath Falls, Qregon 97803 Dealer Inquines Welcomed.

GUNS, DECOYS, HUNTING

BEEMAM SUPER POWER ADULT ARGUMS, Fine Fire:
arma, Magrum Slingshel, Guarantised besl prices for vary
finest, Unexcelled power yes, bul more importantly: ur-
equalled accuracy, rigger achon, durabllity, cwnership
pride, largest U5 sales. 51 Liteleme Fapair Policy. Mentsn
code PMC tor Free Airgun Guide'Firearm Information. Add
£1 for fast mail. Beermnan, 3440-PRMC Airway, Sania Rosa, CA
95400, (FOT) STE-7H00 (24 hours).

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALDG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQUIPMENT. Parts for Small Engines, Lawn and
Garden Equipment Chasnsaws. Karts, Minibikes, Mare.
Inchudes Service Manuals. Specialty Tools, Accessories.
Gend 3400, Sav-On-Parts, P.O. Box 45231, Oepl P.
Somervilia, MA 02145

WANTED - DETROIT DVESEL 149 AND B2 INJECTOR
CORES. Call Pops Hunler, [B00) 327-4234.

TOOLS FOR SALE

BLUE GRASS Hammears LI5A Made Guaraniesd 20 gunce
claw, 22 ounce rip. Fibarglass Handia, 52099 each. Postpaid
Frea Bonus. Handing Hardware. 2nd Main, Shoals, Indiana
47581

BOLTS, SCHEWS, TOOLS, DIRECT. Guar-
enmteed. Catalog $1.00 (Refundable). Camalot, Dept. 44, Box
E5, Brisiol, Wisconsin 53104

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Feet, Com-
phitle ready 80 use-only S570.00. Thompson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or order direct
{Master Charge-Visa). Dathe Mig. Inc., P.O. Box 12110,
Lubbock. Texas 78452-Phone: (B08) T44-6774

MACHINERY, TOOLS & SUPPLIES

SMALL FOUMDRY Furnaces, Supplies. Frea Mberature
Pyramid Products. 3736 South Tih Avenue, Phosnix, Arizona
5041

SOLAR ELECTRIC SYSTEMS! Panals, Equipment, Books.
Free Catalog! SUN POWER - TEXAS, POS 2788, Freapon,
Teouas 77541, (408 2538350

FUSIONI Deuterium Oxide Heavy Waier %6.8% D20
53.00gm. Shippinghandling §1.00 CA res. & 5% tax. Fuson
America, 1365 California. San Francisco, CA 84709, (415}
a1 2430

OVER 1000 WOODCRAFT PATTERNS! Catalog of fun,
profitabde dessgns PLUS Sample Pattern 52.00. Accents (BP-
89|, Box TIAT, Gonic, NH 03867

DRAWERLESS TOOL STAND Tired of wasting time &
enargy opaning'ciosing tool chest drawars? All bools in full
view. Band $6.95 ppd. for Drawerless Tool Stand plang. APB
Designa, P.0. Box 1636, Sealord, NY 11763

MAKE WOODEN TOYS, whidigigs, doll houses, clocks,
MUSHS Doxes, waalhes iksirurments, crafs, furmiufe with our
plans, parts, kils, books, suppdies - Calalog $1.00 - (614) 484-
4363 - Cherry Tree Toys. Belmont, Ohlo 43718-0366.

WOODCRAFT PATTERNS, Windmills, Wishing Walls, Bird
Houses. Feaders, Fiyng Duck, Phaasant, Ouidoor Planiers,
Calalog $1.00 Cratters. 11840 US 27 Morth, Deidi,
Michigan 48820

FAVORITE WOOD TOYS, Patterns, Parts, Wheets, Catalog
$1.00 Toys and Joys. Box G38M. Lynden, Wash, G864

FULL-SIZE PROFESSIONAL PLANS Catalog 52.00. Over
200 professionally designed plans for building Purnibung,
Furnilure Designs, Inc., CP-85 1827 Elrmdale Ave., Glarview,
IL 60025,

MEW! BLHLD AMATING LMD PISTON EMGINE irom
papee fittengs. Easy plans, Free nlormation. ABCO, Box 306-
baB. Samenary, M5 39479

WOODWORKERS - popular country shelf plans - sel of 3
for $4.00. J. Rhoades, Box 305, Lancastar, Ohso 43130

BUILD YOUR OWN WATERBED AND SAVE. Matiresses.
Haaiers, Massage Sysiems, Hardware, Packages, Mone!!
Sond 5200 for calplog with Frée plan sat Wooding
‘Waterbed Connection. 45 Industrial Pk Rd, Albany, NY 12206

USE YOUR SCRAP WOOD. Make beautthul miniature
furniture, Free detailssample plan. RAL (PMA), Boux 5885,
Alphareita, Georgla, 30239-0585

SAVE $100's on Misjor Appliances. Froe Information,
Jayne s House #1068, 27 Myra Ave., Lebanon, N 03766

PLASTICS

CASTOLITE Liguid Plastics. Crysial chear, colors For
casling. embedding. coating. fibarglassing. repairing and
rproducing with our Mold Making Supplies. Catalog $2.00
CASTOLITE, Depl BAKPM, Bax 391, Woodsiock, IL B00%E.

DO IT YOURSELF

VIDED'S instructional lexts. computer sofbware on eleciri-
cal wiring, carpentry, plumbing, welding, eic., FREE CATA-
LOGS, AAYIM, 12X0-PM Engiresring Conter. Athans. GA
0602 1-B00-228-4E85

WATERBEDS - Plans A accessones Catalog $1. AW.C,,
104412 A NE ath Plain, Vancouver, Wa 085662

NSTALL YOUR OWHN IN GROUND SWINMING POOL for
i low as §1,885.00. Cheswick Pools. . #28, Cheswick, PA
15024, 412-274-8400

26,8000 Catalogs Lsied Sources for Amythang! 5504
Directory, Box 52452, Atlanta, Georgia 30314

H-GROLMD SWIMMING POOL KITS. 50 year warranty
from $15595 00 financing 501-T58-Gid6

BURLD YOUR OWH SWINGSET. Highes! Qualty Accesso
s, anvdl Complete Kils Available. Free Brochune: Back Yard
Creations, P O. Box 426, Hubbardston, BMA 01452,

REFILL PC copier - laser printar cartridges. For yoursaif or
profitable business. nstructional Video and Bupplies. Frae
Mdormateon. (312) 588-0580. Morack. BE4T W, 8Tth, Hickary
Hills, IL 60457

GARAGE DOOR OPEMERS - Radio Comrolled - Buy
Faciory Direct - Thousands in Usa - Free Brochure - Easy
Homeowner Installastion - Shipments By UPS Or PP
Helpmate Equipment Compary, 1650 East Empire Avenue,
Benton Harbser. M| 48022

16,78 Catslogs Dweclory Guide Below Wholesale
Sources For Anything' 5595 Cawlogs, Bow 14107AA
Jackson, M5 38238,

{Continued on next page)
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DO IT YOURSELF
e {Contruns tom prvcasing sage)

MAGIC TRICKS, JOKES,
VENTRLOOLESM

POOL Cwnars - sfiminate (lorewar) Frustrating Vacuum
sarbup routine. Sian vacuuming in seconds, with dry hands.
Blustrated changes - $19.86. MGI Corporation, POB 281,
Recky Hill, G 06067

REFACING KITCHEN CABINETS. Sixty minue How-To
Video. $19.95 plus $1.25 PAH. Hillop House, Box B85, Point
Allerton, MA 020458

ARROWHEAD Making Made Easy! Inexpanssea Hobby!
Information 51.00. Commons Cralts, Box 5012-M, Central
Paint, OR 97502,

SELL your home successfully, profitably withoul paying
commissions. Booklat with complete step by step guida to
ewarything you nesd 1o know and do. $6.95 + 52.00 phh. K.P
Deako, Box 25233, Tamarac. FL 33320,

NEVER haver to buy barteries again! For more information
senwd SASE; ACP, P.O. Box 36, Glenaig. Md, 21727,

LAW sampie legal fborms, legal all states. Informathon, send
$1.00 e BASE. Pacsfic Press, Box 5337, Playa Del Rey. CA
BO29E

FREE| World's Leading MNovelty Catalog, 1600 Jokes,
Tricks, Sceenca, Sports, Hobbies. Johnson-Semith, F-{1,
Bradenton, FL 34206-5500

FREE CATALOG: Ventriloguism, Magic, Clowning, Pup-
petry, Balloaning! Supplies, Instruetion. Enerain Sutceas
fully, Profitably! Mahar, Box 420-PM, Litteton, Colorado
BO1ED.

FREE Catalog. Tricks, Puzzies, Jokes. Owver B0 [ems,
Winkler's Wonders, Depl. PM-888, Oakdale, CT DBEITDL

HOBBIES & COLLECTIONS

MAZ & Historical Mikitary Collectibles. FREE catalog.
HMA, Box 1806P5, Latayatie, CA $4549.

MILITARY Medals Catalogua §1.00 Subseription Yearly
$8.00. Vernon, Box 1560PM, Wildomar, CA 923951560

BASEBALL CARD ERROWI FOUR LETTER PROFANITY
OH BAT! RARE! 1-817-T29-0677

POOL liners, domes, salety covers, aubomalic cleansrs
Discounied g marchangisa. [nstafl yoursell, informa-
ticin §1.00. Sunflower, 23319 North Lakewood, Lake Zurich,
IL EODET

FREE BOMNUS, Order picnie table plams. Recelve Palio
Serving Cenber and Hoaless Tray plans FREE| All ilustrated
step-by-stap. 85.00: Unigue Designs, Box 2, Grovarbown,
Indiana 48531

SIDEWALK CLASSIC: Looks and drives llkce a real car, bul
{ravieiy at & gaha Smph. A black labric lop, leather dashboand
siraps and gas haadlights give tha look of an opan roadsier,
Sixwolt auto penmmabor Serans msa rmolor and 12-wot electrical
system with buil? in battery charger runs tha acoeasores.
baicea anaxcallentgif for childorgrandchild. PC- 1227 -56.95.
Sond arder to: Popular Mechanics, PD. Box 1014, Radio Ciy
Stakion, New York, NY 10104

COMPRESSED EARTH BLOCK MACHINE

AT LAST! Economical machine produces towugh com-
pressed earth building block, IMPACT 1000, Soulhwes!
Alernatives. Lid., Box 1383, Corrales, NM 8T048 [506) BB6-

ARTS, CRAFTS, SUPPLEES

MSHEY COLLECTIBLES: Catalog $1.00. Something io
Appreciabe, Box 1581BPM, San Diege, CA 521150780

AMERICA'S HOTTEST COLLECTIBLE. Star buligeng a
valuable collection of baseball cards by joining AMERICA'S
HOTTEST CLUB., Send $10 plus §1.75 shipping & handling
todey to: Basaball Card Clubs of America, Pilgrim Park, P.O.
Beon BEOS Depd. PM, Warwick, Rl 02888, Rl residents add 6%
ko fax

FREE FLAG CATALOGI U.S., himorcal, intermational, in/
outdoor, custom flags, banners. F ACCESEONes.
Browse “n’ Buy, Box 504-P4, Bohemia, NY. 117150504,

FLAGS - U.S. State, Confederate, Foreign, Historie, Cus-
tom. Catalog $1. Broward Fiag, P.O. Box BSS3 - PM,
Ashavitla, N.C. 28814

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRAOIDERED EMBLEMS, PINS, DECALS.
Free Catalog/Cuotes. Rush Skeich. Stad, 61P Jane, M.Y.G.
10014, {217) B20-2260

FREE U5 Mint pictorial set complete. Mint approvals
inchsded. Hildebrand, Box 4867, Santa Clara, Califomia
D054

4 FOREIGH Sots #%¢. Request Approvals. RLG. Sales, Box
1065-M, Jamaica, B.Y, 11431

100 DIFFERENT U.S , 25¢ approvale. Bradley, Bax 4258,
Midiothian, VA 23113

FREE woridwide packet, penny approvals Reva, Box
11753, Phoenkx, AZ BS061

SUPERB mint Canada Collection, 1940-50 era. Only $2.00
Approvals. Quabephil, Box 88, 5t. Jeroms, Canada JTZ 5T7.

LIGAUNDATING Tremendous Old Accumadation, Bargadn
Lists Froe. Alatalo, Maynard, MA 01754

1,000 Stamps, 52 95 Guarantesd worth owver $30 ai stand-
ard catalog pncas! Money back il not delighied. Approvals.
Kenmaore OT-978, Milord, NH 03055,

PHOTOS & PHOTO SUPPLIES

ANYONE can make monay with your camera and my New,
masy 1o foliow Cassatte. §5.95. Foote, Box 20743, Wichita, KS
ET208

FREE KODAK FILM OFFER Write: G. Ligget!, 23 Aussell
Avenue. Nashua, MH 03060

PLAYS, SONGS, MANUSCRIPTS

FREE SONGWRITING SUCCESS BOOK! Top Records,
Bax 23506PM, Nashvilla, TN 37202

HUGE PROFITS from Your Poems, Lyvics. Songs, $1.00.
Kignoco Music Group, Box 976-PM, Simi, CA 53062

POEMS, Songs Wanted. Free Recording Publishing.
Brmm'.l Musse Productians, Box T438PM, Sarasots, FL

MUSIC NSTRUCTIONS & INSTRUMENTS

INTERMATIONAL VIOUIN COMPANY, tongwood, iools
warnishes, pars, accessodndes, sifngs, ceses, instruments,
bovws. Violin, guitar kits. Catalog $1.00. Dept. IU. 4026 W.
Balveders Ave. Baltimore, MD 21215,

WVIOLIN, GIATAR, sic, making materials, sccesscries,
books, Catalog, $1.00. Infernational Luthiers Supply, Box
SBDXST, Tulsa, OK T4158

“GETTING Started in Stained Glass.” §1.00, Whittlemaone,
Box 65T, Hanover, Mass. (2338

COMPLETE CLOCK KITS FROM 55.90! Music s

ANTIOUES, RELICS, INDLAN GOODS &
CURMOS

FREE List To Serious Collectors. 30,000 Indian Aditacts,
Bpoars, Pots, 50,000 Manirals And Fossils. Caddo Trading,
Box 668, Murfreesboro, Arkansas 71958,

$1.96! Components, plans, epoxy, prints - ovar B00 clbek-
making Hems! Whalesale catalog $3.00 (credited). Steabar.
P.O. Box 4638, Andover, M OTE21-0483

GLASS piching, Mugtrabed ingtructions, patiarms. §3.00
LSASE. Informan, AL 2 Box 278, Marywilie, TN 37801,

HEOM ART homa study course. $35 ppd Complate,
clearly written with diagrams and photos, buy wholesale
matarials, Enrn while you bearn| FREE DETAILS. Meon, 522
Myrile, Dept PMCB, Arlington, Tx 76018

CARTOOMNNG, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Morney!f| Free Bookilet!]!! Caroons,
Bou 406144, Datrolt, Michigan 48240

LEARN Sign Pamting, Pin Striping. Free Calalog.
Kautmann Company. Centartown, Missour 65023

LS. MILITARY INSIGMIA Larpe Catatog. §2.00. Saunders,
Box J13APM, Naples, FL 33035-312

STAMP COLLECTING

FREE! Big Catalog—New edifion listing thousands of
bargains on Wordwide siamps, packets. albums and acces-
sories. Free whan requesting stemps on approval. Buy what
you like. Retum balance Jamestiown Stamp Company, Dept
EESPM, Jarmestown, NY 14701,

ADCDRIMON Top Brands, Cordowax, Buy Direct Trarman-
dous Discounts. Trades, accepted. Free brochura. PM,
Accordion-0-Fama, 16 West 18th Streel, Mew York, NY
10011, Phona 3128759089,

PLANDS, PLAYERS, PUMP DRGANS. Rabulld and Repas.
Catalog of “How-To" Books, $3.00 (refundable). Vestal
Prags, Vaestal 11, New York 13880

PORCH PICKIN'l Vidao courses: banjo, guitar. baginnars,
Advancad. Most effective instruction ever produced. Courss
descriptions on reques!. COMMUMNIVERSITY of MUSICAL
ARTS, Box 11215, Knowwile, TH 37508,

FREE, introductory page to EASY MUSIC PLAYING, Send
SAGE 1o Box 131107, San Diego, CA 92113

ACCORDIONS, CONCERTINAS, Bution boes, new, used,
repairs, trades, credit canga. Castiglions, Box 405, Warran,
M1 48080, Catalogs 313-TSE-H060 — BO0-125-1832

50 YEARS Oig fifteen differsnt United States, over fifty
yoars old-25¢ with Jamon, Box C11-P, Mew
Rochelle, Mew York 10804

50 DIFFERENT O1d U5, betwean 1861 and 1538 -51.00. Ed
Rioush, 423 Shepard, Mansfield, Chio 44907

MODELS, MODELS SLIPPLIES

“FASCIMATING LIVE STEAM WODELSI" Comphate
“WILESCO & MAMOD" line. KITS OR ASSEMBLED, Crvr
100-Trains, Tractors. Marine, Cars, Trucks, Stationary En-
gines and Ascessories Stunning large 34-page colored
catalog 3585 Refundabla. Sales, Parts, Service. LARGE
Algxandria Bay, NY 13507 PHONE: (813) 4T5-1TT1

BONUS Crftars, Woodan Ship Kits. Hobby Teols, Dramal,
X-Acto. Catalog 51.00. Spectra Hobby & Science, M18 29632
Lori, Livoryia, M1 48154

TOYS, GAMES, KITES, PUETLES,
NOVELTIES

RUSTIC FLODOR SCE CHESS PIECES ldeal For Palios,
Play Rooms, Vacation Homes, Planes, 3595 Chess, 1007
Madisan, St Charles, MO, E3301

120 POPULAR MECHANICS ® ALIGLST 1989

oLD s, on approval. Sherman, Box 15355E,
Philadedphia, PA 19111

FREE! Surprisa Golleciion with spprovals. Gowld, Box
750128, Pataluma, CA 4875

OME! Two! Thres! Cent Stamp Apgrovals, Regardiess
Catsiog. Kioater, 4164 52nd St San Dewgo, CA 92105

BARDLAIN 100 Warld-wide Stamps 25¢. Quality Approvals.
A. Parkar, Box 143, West Brookfield, MA 01585

WORLD Widae Stamps mounted n boaks on approval 2e
and up. TAUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, NLY. 11435

“INVERTED ERROR™ + 100 Difierent United States. 50¢
with approvals. Luray, P.0. Bax 7088, Silver Speing, MD
20907

SUPER OFFER 100 DIFFERENT LL5.! EARLY ISSUES!
5200, FMACH, 513 Fairview, Ridgefield, N.J. 07657

SELF-improvemenl Books! Frse Catalogl FMCHN, 513
Fairview Terraca, Ridpatield, N.J. OT65T

TERMPAPER assistance. 16,278 papers availablal 306
page catmlog—rush 52 00, Aesearch, 11322 idaho, # 206MIL
Los Angeies. 90025, (212477-8228.

CLOCK REPAIR, Cash producing skill, snjoyable, fres
catadog. Schoot of Dlock Repair, R M, 313 Coma Aboul
Way, Awendaw, S5C 20420

DETECTWE Home Study Course. Free lagel pin, cedifi-
cale, graal future. Professional nwestigator School, Dept.
CP, P.O. Box 41256, Los Angales, CA BO041

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralegal.
Acgredited Atiarmey Instruction. Home Study. FREE CATA-
LOG. Southern Carser Institule, Drawer BIFM-2158, Boca
Raton, FL 33427, (207) 368-2602

PARALEGAL GRADED CURRICULLSM. Approved bn-
depth firaining By comespondence.

SCHOOL OF LAW: 100 years of legal training, Wrie for free
eatalog F.O. Box 790906, Dept. PM, Dallas, Texas 75379

{Continued on next page)




EDUCATION & INSTRUCTIONS
(Continued from page)

MEVADA GOLD MEINING High Pay, Excellent Bengfits
datally §2.00. Labo, Box 201, Goldfield, NV 89013

FREE 1588 CAREER GUIDE. Ezxrn mofé monsy wilh
Success Proven Comespondence Diploma  Courses.
Grantan Institvte, 2634 Adelakda Streed, West Toronto,
Canada. MSH 173

FUMERAL SERVICE - homestudy - 4 monih CERTIRIED
MOATUARY TECHMICIAN program FUNERAL SERVICE
INSTITUTE, B 1184, Doarfield Baach, FL 33443, BO0-223-
8532,

EASY Work! Excellent Pay! Assarnbie Products At Home.
Call S04-641-8003 Ext. 5036,

INVENTORS! HAVE AN IDEAT Don know whal to da?
Call AIM for fres information kit. Toll Free in U5, and Canada
1-800-225-5800

FEDERAL GOVERNMENT IS HIRING! Your araa & afl job
categories §16,500-8620004r. 1-805-565-1659 Ext. GB12N
Por immediabe responsa,

UNIVERSITY DEGREES By Mall Accredited Bachelors,
Masiors, Ph's. Free Facts Fewesled. Careess-P8, Bon
AT08AE, Tulsa, OK 74147

EXTENSION And Post-Graduste Awards i Philosophy,
Ar, Science, Botanic, Medicine, Homaopathy, Radionics,
and others. 30 subjects Curricular free (airmail §1.00 rafund-
ablel. Aegistar, Sussax College of Technology, Highlield,
Danighill, Swsses, Enghand.

LOCKSMITHING, Universal School  of  Mastar,
Correspondence and Shop Training Box 214852FM,
Sacramanta, CA 85821

LEARAN Homoeopathst Medicke or Maturopathy from
Internationally Accredibted Schood, 1o Professional Diploma
standard..Other couwrses Dietetics. Radionics. Established
1551, Prospectus Fres dpirmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Highfisld, Danehill. Sussax. England
RAHITTEX. Telax BS246.FAX DEZ5-TR008T. Tel (E25-TR0214.

RADIESTHESIA, Radionics and Dowsing. Books, Courses
and Equipment. Elecironic Homosopathy Equipmant. [Bus-
trated 76 Page catalogue Free (air mail 3 dollars) Established
ovar 40 years. Bruce Copen Laboratories, Highfield,
Drariehifl, Suksex. England RH1T TEX. Tel-0825-TB0214. Fax
DB25-TO0097 Telax G5248.

PANG TUMING PAYS - Piano tuning - Elecironic organ
servicing. Learned easily at home. Fres bookdet. Miles Bryanl
School, P.0. Box 19700, Sacramento, CA 25815

NONRESIDENT UNIVERSITY DEGREES. Bachslor's, Mas-
ter's, Doctorates. Accredied, inexpansive. tast. Credit for lite
experience. Frie shdsen page booklel. D, John Bear, B2
Southampton Rd. Ste. 102-189, Benicaa, Ca 94510

ASSEMBLE Electronic parts. We supply components and
instructions. Mo experience. Wnite: Southiech Electronics.
Box 26217-P, Kenneth City, FL 33708,

“JET/GAS TURBINE CAREERS!" Homesiudy - theory,
mainienance, overhaul - Diploma awarded. Amsrican et
School, Departrmant PM100. Darby, Montana S0829. (406}
HB-00.

BECOME A PARALEGAL. Waork with atiormeys. Home
whudy. Free calalog. BO0-223-4542 Dept. LNIT.

PLAMND Tuning quickly learmed with home study courses.
Diploma granted. American Tuning School, 17050 Teller
Dirive, bargan Hil, Callf. 95007

RADIO Carears. Frea dataiks. Don Seel. Box 58448, Galgary.
Alberta. Canada TIK 147

OVERSEAS. To $1000 Daily! FREE lisi. ZINCPQ, Box
13010, Las Vegas, NV 88112

GOVERNMENT JOBS §16,040-550.2300r, Now Hinng,
Cail (1) BO5-G8T-B000 Ext. R-20024 bor curmer lederal kst

OVERSEAS . . . $25 D00 - 575,000 +. Free Report! Employ-
ment, Bax 19760-AY, Indianagalis, IN 46213,

BUSTRALIA WANTS YOU! Big Pay! Transportation! New
Employment Handbook—E3.00. International, Box 19107-
AV, Washington, DG 20008,

OVERSEAS EMPLOYMENT OPPORTUMITIES. Exceliont
Ingoema, & Maw Lile, Free Repori! Oversans, Dopt, T4, Box
T367, Sibwor Speing, MD 20907,

EXCELLENT income Home assembly work, Craathe
cralis, Electronic assembly, Wooden novelties S04-648-
2335 Ad # F110.

PATENT AND DEVELOP Your Irvention. Raglsterad
Patent Agent and Licensed Professional Enginesr. Sand
for FREE PATENT INFORMATION Every Inventor Should
Hawe, Fichard L Milles, 12 Paricside Dwive, Suite M, Dix
Hitis, NY 11748 [S15) 486-4343

DEAL DIRECT WITH A
REGISTERED PATENT ATTORMEY

AND GRADUATE EMGINEER with 31 years of exparience.
U5, and internationa! patent applications. PATENT and
DEVELOP your idira with bhis expinencs of an axpert. Call ar
wrile for free COMFIDENTIAL DISCLOSURE and RECORD
OF INVENTION. Intreduction to Industry, Marketing Plans,
Cwarseas Production, Prototypes and Research Feadily
Available. Alsa speciadizing in Copyrights and Trademarks.,
—LESS THAN DME HOUR FROM US PATENT OFFICE—
CALL TOLL FREE 1-8B00-842-2728 or wiita: Michaal |. Krall
istared Paien Atiorney, US Patent regisiration #25, 755,

171 Btilhwall Lana, Syossat. NY 11781

FAEE help for inventors! No charge for protection forms
or ponsultation. Affiliated Irventors Fourndation, 21X52-M
Bijou, Colorats Springs, ©O B0O0T, or Tol Frea 1-800-525-
5885

FATENT IT ECOMOMICALLY! Free details. Licensed
since 1958, Ranar Asspckates, 2008 Fondubac, Richmaond,
WA Zizza.

IHEAS, inventions, lachnalogy wanted! Indmwpfm
tionnational exposition.  1-800-288-IDEA. |1SC-PM,
Libarty, Pittsbungh, PA 15232

SCHOOLS

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly
payments. Information free. Our 0th year. Call 1-800-228-
BBOO or wrile Armerican School, Depd. #345, 850 E. 581h SL,
Chicaga, Il. 6D&3T

REGISTERED PATENT ATTORMEY Donaid A
Kadtlesirings, 414 Hungariord Drive, Rockville, Manyland
20850, 1-800-T48-5214.

PATENT searches for $150 ACCUSEARCH 1-800-595-
5408

LEARN CLOCK REPAIR - Eam bag monay, work at home,
be your cwn boss. For details send 52,00 (applied to tuition)
to; NATIONAL CLOCKMAKERS INSTITUTE, P.0. Box 445,
Lewistown, P& 17044, Course approved by the Pennsylvania
Depariment of Education.

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (fo+-
maffy Reiseh) Term soon. Frea catalog. COL. GORDON E.
TAYLOR, Box faf. Dept, 19, Mason City, 14 50401, 515423
5242

INTENSIVE, investigation Training Home Study Write:
Lben Investigailon Academy, 434 Clearfisld 5t
rg, P& 18017, 158650402, Candidate For
Associate In Specialized Technology Degres (AST).

LEARN HEDM. Tha Amarican School of NEOM. 212 Third
Avanue Morth, Minnaapoiis, MN 55401, (612} 338-5045

JOBS, Any Stale, Any Occupation, including Government,
State, Public. Also Crusseships. Tugs, Ships, Rivarboats,
Qiirigs. Woman-en. Work month-Home month, ULSA plus
Cversens. Information  B5.00. Matiorwide Employment,
BaAOTPM, Central, Indiana 47110,

PATENT SEARCHLEGAL DPINION $150.00 Pabtent Attor-
nry, Frés Infenmation, 1-800-876-8670

INVENTORS: H you hawve an irmendion Tor sale or Boknse,
write lor free bookbel awpl how we can help you,
Kessler Sales Corp., C-5-Fl, Framont, Ohio 43420,

INVENTORE! Can you patend and profit from your idea?
Call or write lor your Ires information package. Over a
decade of  service.  AMERECAN  INVENTORS
CORPORATION, B2 Brosd Strest, Depl PM, Westfisid,
Massachusatts 01086 1-800-338-5656. In Massachuselts or
Canmda call [413) 568-3753.

ORIGIMAL PATENT COPIES: Alrplane, Brasssera, Camera,
Frisbes, Lasar, Monopoly, Revolver, Tedephone. $3.50 Each.
List: $1.00. Pabants, Box 3358M, Santa Rosa, CA 95402

mMupﬂurm-ﬂamMml ulaphr
slop instructions, total cost §26.95. Send for free d

INVENTORS! Idea Search baing conducted by DT based
firm Gall: APSI 1-800-088-6088 oxt 38

INVENTION MARIETIMG. FREE INFORMATION. REPRE-

SENTING ERS. Patmart. 77 Fulton, 260,
Fenancial Districd, Mew York, NY 10038

LEARM b to aiffer yous imvention for sale or licanse. Free
Dockdel cutlines procedures, royalty rales, requirsments.
Kesslar Sales Corporathon, C-5-1W, Freenont, Ohdo 43420,

REAL ESTATE & FARMS

ARKANSAS-FREE CATALOG. Matural baguty. Low laxes.
The good lite for families and retiremant. Fitzgerakd-Olsen
Raafiorg, PO, Bax 237-P, Baondville, AR T2027. Call toll-ires
(BO0) 432-4585 ext B41P.

mm trvm $1 (U repair). Dedinguant tax
property. Call [1)805-887-6000 Exi. GH-
20024 for current repo list.

REAL ESTATE FOR BALE . . . Hunting & fishing retreats,
lpke & rrver camps, &l types of wildermess properties . . . Gall
or write for our NEW FREE CATALOG showcasing thou-
sands of real estabe values nabonwide! UNITED MATIONAL
REAL ESTATE, 4700-PM Belheview, Kansas City, MO 64112
Ph: Toll-Free: 1-800-828-1020.

ABANDONED INFORMATION

PROFERTY §1.00
Ridgehavan, POB B49-P, Glan Ellan, CA 85442

CALIFORNIA, Lots. Acreage. $40 Down. $40 Manthly. Box
35291, Los Angedos, 80035

FREE CATALOGS-FLORIDA, GEORGIA. Homes, Land,
Businesses. Please Specily State & Property Predemed.
COUNTRY NETWORK, Box J88PM, Gainaswills, MO 65655
432 (417} BTE-4632

HOMESTEADING is AVAILABLE AGAIN 40 acra Home-
sites. Cabinsites and 160 acre Agriculural Homeasteads ane
wailable in warious states, 4 hr. information (§16)272-8300.
Gt your instructions, plotures, maps, state by stabe update,
send $20 to: Homestead, Box 1732-X, Grass Valbey,
Caldfornia 95545

GOVERNMENT LAND OPEN TO CLAM, 20 to 40 acre
Iocations mvailable for $20 govammant fes in Alaska. Arzo-
na, Ackansas, Calitornia, Collorado, Florida, idaho, Loudsi-
ana, Mississippi, Montana, Nevada, Now Mexico, Oregon,
Utah, Wyoming. For complete nstructions. maps. filing
fonma and talephone helpling sand $20; or far mors informa-
bicn send 3. Public Lands Tite, Box 2082-X, Grass Valley,
Cakiomia 95545

BUY IT WHOLESALE

FREE INFORMATION!! Everything Balow Wholesale, gi-
& unigue gilt catalog. Impon, 8719 Lawndale, Kansas City,
MO 84137

BELTS, Buckles. Hat Tacs, Jewslry. Mora. Compiete line
fast selers. Big Profits. Complete daaber sel up. Color
catalog $1.00. Anchor, Box J858-PMA, North Providence, R
m2e1

WORLDWIDE BARGAINS _ . . Imports - Dropship - Close-
out - Surpius - Freebles - (Stampad Envelope). Mamees,
Box 1717PM, Highland, Ind. 46322

CLOSEOUT Jewedry & Crah Supplies. (Calalog 25¢)
Aousseds, 107-1631 Dow, Arlington, MA 02174-7128

CLOSEDUTS! Discounts! Balow Wholasale! Fraabies!
Informalicnstamp. DDN, Box 20152K, Fendale, Michigan
48220

400,000 BARGAINS Balow Wholesale: Many Frea| Ligui-
daflons . . . Closeouts . . . Job Lots . . . Single Samples. Free
Dwetadls, Bargainhunters Opportwnites, Box 1408-A, Holland,
Michigan 48422,

EARN MONEY sefling Gold and costume jewelry, rings,
watches-Buy Direct. 130% Below Retall. Catalog $1.000
Anka-PW, 90 Grearwich Ave, Warwich. Al 02686

Yalenling Promotions, P.O. Box 283, Mojave, Gl.lH'omlu.
83502,

PATENT saarch and patentability opinion, Free brochune.
Regisiersd Patent Agend. Scolt Ramsey, 3253 Even Star,
Columbia, MD 21044, 30%-TI0-M4ET.

WHOLESALE sieam cleansrs, pressure washers, parts
and accessoras. 1-800-6576-8068,

{Continued on ne page)
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BUY IT WHOLESALE
{Continued from preceding page)

CQLOOKS, WATOHES, OLD GOLD,
JEWELRY

100°S of wholesals sourcesicloseaout merchandise. §3.00
SASE. JAA, 1270 Gilburl, Swaeel Home, OR 97386,

COTTON RAGS: Wide Variaty Write: Free Brochurs,
Beorkshira Products, Box 03545, Cleveland, OH 44103

ADVERTISING AGENCEES, ADV. SER.
MARLING LISTS

NEW ACTIVE WAMES! MIXED STATES! IMMEDMATE
SHIPMENT! Adhesive Labels, HOTLINE Qpportunity Seak-
ors 200510, 500:815; 1000525, OTHERS] Advon, Drawer B2,
Shelley, 1D BI2T4, Veea MO AMES 1-800-502-3866.

NEW NAMES DAILY! Firsf ordar "TRIPLED FREE! SAME-
DAY SHIPMENT! Adhesive labets. Eager opporiunity seek-
ors. 200/58; S00vS14; 1,000%25; 2,000/E2%; 5000575, 10,000/
$139. LUST-MASTERS, Box 750-BR. Wantagh, NY 11780
VisaMC/COD ordars eall B0-158-88684.

HIGHEST CASH tor Gold, Jewslry, Gold Testh, Rings,
Diamonds, Walches, Sikeer, Platinum, Mail Articles Today.
Frae gitt with Informaticn. Chicago Gold & Precious Metals,
10 South Wabash. Dapt. 1258, Chicago, G0603.

TAKE MO CHANCES. Deal wilh oidest, mosl reliable firm
in oid gold business. Established in 1534, We buy Gold,
Silver, Plabinum, Dmamands, Highesi Cash Free informa-
tion: Aose indusiries, 79-A East Madeson, Chicago 60602

JEWELRY, STONES, MINERALS

GEMSTOMEE. Bargain lists 25¢ Al Johnson, T27 North
Foate, Colorads Springs, Colo. 80900

EXQLASITELY designed jewelry. Free nll.n.luq. Fashson
Jowndry, 43637 Bravo Lane, Lancasier, CA

LET The Governvment Finance your small business.
Grantsloans to §500,000 yearly. Free recorded message:
TOT-4459-8800, (K3

GET Paid by Collection Apency. EXpeniancs unneceasary.
Write: NCC, T81 W, Oakland Park Bivd, 1230, FL. Lluclarﬂu.b.
FL 33311

$1.00 sends your name 1o all opporiunities this isswe.
Vista, Depl. 1M, 13100 MW Marina Way, Poctland, OR 87231,

COMCRETE Intericck Pavingblocks., plaasamt, profitable
Backyard Business. Approwimately $700 investmant re-
quired. Details: Beck Enginsering, Box 1304-K, Mehville, NY
1747

CAR  DETALBG  instructions-machines-supplies-
Polishing Systams B00-245-8118.

RECYCLE METALS. NO, NOT BEER CANS! Essy 3458
weeklyl Frog information. Recycher, Box 1214, Franklin,d
TH JITO6E-1214

AESPONSIVE, HOTLINE, MAILING LISTS! WHOLESALE
PRICES! 100% DELIVERABILTY GUARANTEED! DIRECT
RESPONSE, BOX 102, DRASCO, AR 72530

TREASURE—Locatie quarter mile oway wilh ulira
pansitive locator—brochure frea. Research Products, Box
ZT0aT0-AMC, Tampa, Florids 33668

INCORPORATE without legal fees! Free bookdet fells how,
ingludes forms. Call Harvard Business Servioes, now B00-
ME-CORP,

BUSINESS PLAN ON DISKETTE, BizPlanBuildor™ Prow
en template for raising capdal, introducing products. PCs,
Macaniosh. 90+ pages farmatied taxl. Lotus or Excel linan-
cials. $99.00 plus shipping. BOGM42-T373, 4155418181

MNCORPORATE IN “TAX FREE NEVADA "—FPrivacy. ano-
Fiymity, prosection (baats Detawaral). Evan If you are alrasdy
Inconporated, great benafits for you. Also office and ser-
viges. For free iterature, call or wiite: Laughlin Associates,
Inc., 1000 E. Williarm, Carson Gity, NV 83701 1-800-548-0966.

RUBBER STAMPS

RUBBER STAMP KIT - Maka Your Cren Remarks! Easily
Changed! Rolco Products®, Box DTHM Peck Slip Siaton,
Mew York, MY, 10272, KR + PH $27.50. Made in the U.SA

PRINTING PRESSES, RUBBER STAMP
OUTFITS

YOUR addrass or message printed on gummad and selt-
stick labals. Froe circular. Barbara's Mailbox-PM, Lot §, 1200
Robert Hardeman Fid., Winterville, GA 30683

MAKE RUBBER STAMPS. Highly Profitabls. Free Detais.
Stamper, P.O. Box 22808(GX), Tampa, FL 33822

TYPE for printing. Catalog §7.00deductioke 15t order.
Quaker City Type, RLD. 3, Box 134, Honeybrook, PA 19344

BARCO Type Founders. Type and Rubbar Stamps cata-
logue. Mail 3200 refundable on first order, PO Box 1011,
Bansenville, 80108

TYPE and supplies, 100 page catalag. $2.00 deductible
first order. Acme Type, 1720 N. Marshiield, Chicago.,

RUBBER stamp supply catalog. $1.00 deductible first
order. Star Stamp, 1720 M. Marshiield, Chicago, 508232

PRINTING Presses, new and usad supplies. List §1.00;
Turmbaugh Printers Supply, Mechanicsburg, Panna 17055

PRINTING SUPPLIES

QLRCK Copy Printing. Low Prices. Write: Nationwide, 814
Marth Main, Blaorington, llinoks 51701

FIND Coing, Jewslry, Gobd Nupgets. New Patented Revolu-
tionary Device. Free Catalog. Gardiner Electronics, 3131W
M. 35th Ave., Suite K. Phoanix, AZ 85017

SZ25 DALY “CHROME PLATING" Auto Parta, Motorcy-
cles, inempensive. sasy. (Frea) information: Ghrome Flatog,
Box 2285, Waldar!, Manyand 20804

§300 - §500 T HOMEN no gimmicks - Datails
FREEN Homeworkers-B, Box 636679, Margale, FL 33063

$25,000 LOANS INTEREST FREE! Secret Faderal law

Modds Awvmilabie. Defails. Lynnette. G251C Menipark,
enbar, Dhio 44060,

FREE Intormation Siarer & Alternalor Rebuisding. Box
422, Seymour, TN 3TH6S

FREE Brochures. Repair Alr Conditioning, Refrigeration,
Ges Heating. full instructions. Dooko, Inc., 11252
Goodnaght, Dallas, TX 75229,

REPAIR lanwnrmowers thowsands of parts and boeoks whole-
sale list 50¢ EMwangers, PM. P.O. Box V, Port Jervia, NY
137

MAKE MOMEY IN SPARE TIME. Earn Genarous commis-
SIONG 35 A subscription sales reprasentative for leading mag:
arines. For full detsiby and insbres bomns, send this sd with your
name and address to: POPULAR MECHAMICS, Dept. AB-M.,
250 W. 55th St New York, MY 10018

SALESMEN-DIST.
MAKE EXTHA MONEY DURING YOUR 5P ARE TIME! Eam
wonkly commissipns showeng our geciting lina of Calendars,

GET RICH! Secred law smashes debts—brings Cash,
Cradill FREE report]! WealthiiB, Box 4038, Pompana, FL
06

PROFITABLE Gola Foll Prinier. Personalize business
cards, pencils. maiches. Frea datails. Gold, P.O. Box
D408B{0CY, Tarmpa, FL 3382,

VINYL'S whare the money is! Professkonally repair, refin-
ish, recolor furniture. Ouick, aasy. Two small 520 jobs 8 day
earn you $1,000 a month. Homes, cars, offices. mstasrants,
unlirnied customers. Start earning after a bew days practics.
Detasts tree. VIF, 2007 Monirose, Chicago, BOE18.

BUMPERETICKER Printor. Choap. Simple, Portable. Fres
Detaila. Bumpar, POB 22794|GC), Tarmpa, FL 33602

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS Tas20-41E7

PIAND Tuning quickly lsarmed with home study courses.
Diplorna granted, Amencan Tuning School, 17050 Tatier
Drive, Morgan Hill, Calif. 85037,

540,000 OM '3 ACRE! New Hydroponics - ineepensive,
pleasant, practical! Free information. Robin's, Box 1214,
Franklin, TH 370651214

Pens and other popular Advertising Gifts. Prompt, personal
sevice from AAA-1 firm. Our BOTh year. Mo axperience
necessary. Mo investment or Collections. Set your own
fhowrs. Full Tima Potential! Write to: Kewin Peska, NEWTON
MANUFACTURING COMPANY, Dopt. HPMCE, Nowton, lowa
SO208

MANUFACTURER of affordable cellutar telephones ($385)
mads salesman, TROL, Box 20007, Kenneth City, Florida
33709,

MAKE MOMEY 1N SPARE TIME. As a subscriplion sales
rapreseniative for leading national magazines, you can gam
ginercus commissions while lmaming the an of selling.
Inetructiong and supplioas vwill be sent 10y fres. Sand this ad
with your name and address to: POPULAR MECHAMICS,
Dopt. AB-L, 250 W. 55th 51, Mew York, NY 10019

OUVER Hall Mail Ordar Presants. Write for Frea Catalog.
13617 Morth 55th Avenua, Glendale, Arizona B5304. Call 1-
BOZ-Ba3-EIE2

FREE catalog of distinctive gifts reasonably priced, ideal
for all ages. Appavu, Box 153, Hinsdale, Ilinols BO522

EMERGEMCY ALARMLITE $12.85 check car bafore enter-
. Willizms, PO Box 701, Camden, AR T1T01

ENTEATAIN yoursall and others with super jokeal One
liners for all ages. 3 diftesent collections sach with over 1,300
gmeat jokes-—Dnly $20 sach, all 3 collections $48 postpald,
iree details. CummingsWare, Dept 01, 200 Wane Court,
Joppa, Maryland 21085

BEAUTIFUL Unique Gifts for Every (ccasion! 225 pages.
full cotor catmlog! §2.00. Aafundable with first order. Satis-
faction Guarantesd! Brandon Supply, 2717 Edison, Gilt
Catalog Depd., Kiamdbth Falls, OF 67603
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TAKE Catabg Ovders. W drop-ship 2055 besi-selling
specialty products. Lowest below wholesale prices. Immadi-
ale delivery. Spectacular home business oppodunity. Fres
Book. SMG, 3401 De Soto Avenue, Dept. 20408, Chatewarth,
CA 913114891,

HIGH Profits T-5hiris. Caps. Inexpansive transter ma-
chings, supplies. Press, Box 22809(GC), Tampa, FL 33622

“JUNKED TIRES"! $1.00 Pound ? Send stamp. LeValley's -
288, Oxiord, FL 32884

THAVEL FREE! How to Start and Sucteed in Your Own
Travel ConsuMant Business. Only $19.95 [205 page hardcov-
ar) ta: Tyeoon Publications, Box 3840, Apache Junction, AZ
B52TE

$100°S WEEKLY MAKING EARRINGS, Details plus Sam-
ples 55.00. Flutterty's, Box 540F, Alexandria Bay, NY 13607

LEARN Sewing \ i
Lucrative Profits. Greaslin Correspondence School, Bon
5104, Spancer. lowa 51301,

PREPARE Tax Peturns. Earm high fees, dignifed work
Train a1 home. Accrediled Program. National Tax Trasneng
School, Monsay, THW, New York 10052

EXTRA INCOME. Assemble products al home. No experi-
enca. Detaits. 1-813-576-7500. Ext. 698,

$10,000 MONTHLY Taking Pholographs sl Homel Call
recocrded message: [ 6748155

MAKE YOUR DREAM COME TRUE. EARN $50,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WHITE: THE GLASS MECHANX INC.. 10170 NW 4Tth 5T,
SUNRISE, FL 33351

14047 HOMG KONG-TAIWAN Products Cheap. Small
lots. Some samples free. Harbor, Box 1T15PMA, Yuba
Caty. GA 95952

RAECONDITION BATTERIES! Easlly Earm  Hundreds
‘Weekly. Untold Secrets. Frea Information. Battery Outlet,
Box 3300M, Hickory, N.C. 28600,

CONCRETE Block Machines: Catalog §1.00. Route Cine,
Box J740, Raped City, South Dakata 5T702-2740

£1.000 WEEMLY AIR TOOL REPAIRING. Insiructions.
Parts and Tools Wholesala, Free Detalls. Box 534, Wichita
Falls, TX 76304

GET inveo the ot unique printing buskness in the word.
Start from your homa on a full or part time basis. Prnt in full
color on paper, Iabrics, meatals, acrylica, mylars, eic. Call ol
fres: 1-800-223-1596. Casa Equipment Inc., Rt 4, Turrer
Plara, Maine (4282, Ask John Sullivan about our fres Maine
Trip.

(Continued on e page)



BUSINESS OPPORTUNITEES
— e P P s
$1.000'S WEEKLY! MAILING FROM HOME! immediate

opportunity| Mo Obligaton! MLE, Box 35594, Danbury, CT
[8a13

¥1,000'S POSSIBLE. FREE. Stampead envelopa: Progress,
Box 83248, Loa Angelss, GA 90093,

$392.00 From Square Fool Plywood. (Huge Demand)
Aevealing Proof 3100 (Refundable).  Woodwin,
Bridgewater, Mass, 02324-2790

HOME BABY SHOE BROMING BUSINESS. Polential
uniimited. FREE Mustratnd Werafure. NBPM, Box 1904,
Sabring, FL 23870

HUMDREDS waakly aasily. Assemble PROVEN products in
your Spare tme. Mo exgperience. Fres Brochure. Counci,
Box 2227, Siverdale. WA 56383,

BATHTUB REGLAZING, product sakes, service snd irabn-
ing. Call Unigue Coatings Conp. (#04) 5450072

MAKE High Profit, Hot Selling License Plates, Signs.
Vacumagic, P.0. Box 24086/GC), Tamps, FL 33623,

MAKE RUBBER Stamps. Highly Profitable. Frea Details.
Stamper, P.O. Box 228089 (GC). Tampa, FL 33632

EARMINGS Undimited! Mal our burgiar slarm aohvertise-
mants from home! RBM Merchandising, Box 55014-P,
Chicago, IBinpls 60659

SUCCESS m your OWN business unliksly without a
business plan. Business Plans. Free delsils: Morsworthy
International, 274 Cree Ad. Sherwood Park, Albarta, Canada.
Tha-4G2

DRUG RAID SELTURES: Buy dirt cheap| Cars, housss,
boats. Write: Seizures, Box 430944, Wast Coving, CASITE1.

FAST FOODS PROFITS Homeshop growing demand.
Frea information. B Pool Co., P.O. Box 5366PM, Beaverion,
Of GT006-5368

HEED MOME Y? We nead distributons and agents in Linited
States and around the world, International, Box 3196,

WRITE: SOUTHWIND, BOX 62A, GENEVA, FL 12732

MARLORDER OPPORTUNITY: Start profitatle home busi-
ness without exparience or capital, Information free, Mad
Order Associsies, Dopt. 458, Monivale, B 07845,

FIMANCIAL INDEPENDEMNCE! How 1o stan most PROFIT-
ABLE businass st home. QUARANTEED. Fres details Write
foday. Bobby Publishing, (PMB) 600 Acom Girove Court,
Tallshasses, FL 32312

NEW! GROW EXPEMSIVE PLANTS. SELL FOR 2.000%
PROFIT. Free information. Growblz, Box 306-M8, Seminary,
M5 24T

VENDING MACHINES. No sallng Routes sam amazing
prafits. “Big Catalogue FREE ™ Parkway Comaration, 1530
PMB Greenspring Oriva, Timonium, Manyland 21093

FREE BUSINESS STARTER KIT. GAF, 1377 K St NW,
Washington, DC 20005

MIULTT - level mallorder. Super opporiunity. 0'Ned-M, 10
Oak Lane, Suisun, CA B4585

G BUCKS N TEDDY BEARS! Manutacturer Sesks
Dstributers Who Wish 1o Exm $100,000 Per Year! Toll Free
1-500-426-0189, Kidco Products, 223 Horsablock Rd., Farm-
ingyville, WY 11738

TAKE PICTURES for profit. Camera Vendures, Box 771,
Lamar, CO 81052

ASSEMELE PRODUCTS AT HOME. Many opporiunities
paying High Weakty Profits prasently svailable without
imvestmant. Write: Businesses-B, C.5. 5008, Baidwan, New
York 11510-9008

“§150,000 MY FIRST YEAR™ Home repald busimess
Free brochure, MasterCraft, Depl. BO8B, Box
30183, Savannah, Georgla 31410

5300 A DAY! Taking Phone Orders. People Gall Youw 304
TTE-5671 Ext. LSO

MAKE HOMEMADE BOOKLETS. I'va sarned $187.000
with mine. Free information. Falcon, P.O. Box 532,
Savierville, TH JTHE4

MAKE §7.000 Monthly as Loan Broker. Mo Investmani.
Fres Details: Financial, Box 3578-A, Anaheim, CA B2B00.

MAKE 315000 MONTHLY! Essy! No  investment.
MeDowell, Box 8529-4, Diamond Bar, CA 91765,

START YOUR OWN HIGH RETURN - low investment,
owner-sperated business, m as lifke as 60 days. Send for
frew details. Empire Aqua Systerns. P.0. Box 1526, Merrick
Foad, Seafond, NY 11783

STEAM Claaneng-Power Washing, Easy Work £35 to $100
peer, he. normal, Viden shows sevaral jobs phus evinything
wou nesd. $58.85 or send $£1.00 lar infarmation. Madal City
Cheanars, At 3 Box 703, Hefln, AL 36264

YOU DESERVE RESULTS! Discover Proven Maethods That
Gueranies Monsy in Startimg yowr Home Business Free
Details. Olech Publishing, 1037A Munson Springs Drive,
Columbia, 5.C. 28208

MALL ORDER TWPS Incroase your profits] Save on Printing,
Mailing, Advertising, ste. 10 reports, £3.00. GAF Enterpriss,
Box E154-PMB, Wolcoll, CT DET16

SELL MAIME LOBSTERS BY MARL Defiversd v via air
express Make up lo $5000 weekly Free detsls. Tarri
Trempe, Box 2532, La Jolla CA 82038

AUSTRALIAS' FINEST Buy direct—nd middieman lanlas-
fic bargaing—benefits 1-800-Z34-X353,

13-YEAR oid makes $100,000! Your kids can make big
BuckS too. Hottest secrets revealed. Frem Detalls: YMMC,
Box 7198, Mew York, New York 1076-8027-F1

IDEAL HOME BABED BUSINESS Tum Spare Hours into
Cash, Small mvestment, Exciting Opporiunity! Free Detaibs.
Alpiin, Bow 4B0E5FM, Watsuga, TX TE148

MAKE MILLIONS MANUFACTURING BATTERIESIN Free
Datails. Everiaal, Box 365, Bogota, N O760G

MPORT-Export opportunity, proditable world-wide, mail
orier business fnam home, wilhout capatal. H'I'.H'H.lpli.nlur
ri Fisk examination. Experance unnecessarny. Fres
Mallinger, Dept. C2708, Woodland Hils, California 91357

START & SUPER PROFITABLE BUSIMESS from scratch,
Frea Sutscription to Opportunity Magazine tedls how. Wiite
Cpportunity, Dapt. 41, & M. Michigan, Chicago, IL 80802

READ Books for pay! $100 a title. Wrre: PASE-GFE, 161
Lincolnwary, North Aurora, IL BO542

EASY dollars watching pets! Home community spans
tima, Free package! Pet Care Associales, Rouls 1 Bax 3,
Smithfald, N.C. 27577

PROFITABLE MAIL ORDER BUSINESS. Sand for FREE
wnformation. Allyson Associabes, 21300 Gooseneck Cr. Ad.,
Suite 1447, Sheriden, Cregon 97378

TOO MANY OPPORTUMITIEST S0 chooss the mail order
business oconompt that works! Free Facts. Complete
Concopts, Box 201055-PM, Adington, Toxes TH08- 1065,

HOW TO GET RICH SLOW. Siart part-time building your
TrCTsy-fndking buskees. Maks 1989 thi kst yaar you'll sver
b short of money. Fres information! T. Tomakonia, 802 14th
Sirest NE, Winter Haven, Florida 33881

START Your Own High Return - Low investmant Business:
Rafinishing Pool & Patie Furniture. For Information Send
5200 Te: The Chairman, 23811 Overseas Highwey,
Tavernier, FL 33070

EASIEST way to make maney ai homa. Sluapumml'luﬂ'
Results guaranieed. Free information. RNT Putlications,
Bow 448 Dept. PMBAS, Warminster, PA 18974

$256.00 WEEMLY! HOME ASSEMBLY WORK! WRITE:
JOBS-8, BOX 70, EARLTON, NY 12058

ASSEMBLE Jewelry. We pay $250.00 weahkly. No salkng,
expenance. SASE. Crafts, Box 660-M. Pinellas Park, FL
34654

£50,000 Yaarly| Sall books by maill Fres B0-page manual
Cuality, Box 1305-XP, Seaford, NY 11783

MAKIMG [t rich in the 1990's. Fres detaits.
Workshop Pub, Dept, 8583 W. Pico Bivd. Sulte 100, Los

IMPORT - EXPORT. BiG PROFITS are EASIER than you
think. Bookiet axplains how. §3.00 - Satisfaction guarantsed.
Deaegieri Migrchandising, 31 North 700 East, St Gemge, Liah
B4TTD

MIONEY Making Manual shows how to atart and operate
yousr own very profilabie home business without experience
of capial. Full or Part tima. Information $1.00 Postage &
Handling. Publishing Associaies. 5334 Yonge Streel Dept
13164, Toranto, Ontario, Canada MEN B2

ESTABLISH profitable mailorder business af homa. FREE
DETAILS. Write today. Active Enterprises, Suste 301, 155
Donna Dr,, Hanceer, Mass. 02339

HIGHEST profit! information MO, Free report. Kindsl, 18
Tayon, Santa Barbara, CA 53105

Sivercraft, Box 127, Lensdowne, PA 19050

FREE REPOAT roveals how a young 25 yoar old makes
Huge Weds of money, optrating & urique home business,
right from his kilchen iable. World Imports 100,000, Depi.
Pi-1, P.O. Bext 130, Sterling, Virginia 22170

GET Paid for mailing lefters! Write: PAASE - PLI, 161
Linealmary, Norh Auwnoda, IL 60542

“HOUSESITTING™ §50,000+ Potential, I'va Done i EDG,
Box 703, Hackefisiown, WJ 07840

SUCCESSFUL entroprenaur naveals mongy making se-
crats. Frae delads Matador Book Co., 43637 Bravo Lana,
Lancasier, CA 93535 P8

MEGABUCKS solling information by mail. #3211, 2996
Kartucky, FL Campbell, iKY 42223

BECOME A REAL ESTATE APPRAISER. §10000 Plus
patential, Home Study. Fres Literatune. B00-223-4542 Depd.
RIN2T.

FINANCIAL Indopandencal How To Accumulato 'Waalth,
Proven Pasufts! Free Details Horizons, Box 360051-F,
Birmingham. AL 35236

STARTING A BUSINESS MADE EASY on almost nothing,
write lor FAEE detalls. Edco Enterprises, 18747 Shemman
Way Suite M21, Reseda, Ca. 51335

PAND Tuning Acadamy, 281 Germanka, Alexander, ARK
73002 Easy Home Instructions., Tools mcluded, Visa'
Mastercard.

HOME Study Courses In, Bharpaning, Knifemaking, Mak-
Ing money with compuhers, 34 different books and courses.
Send $2.00 for complete details. A & 5 Publishing, G604
Phyllis. Conroa, Texas 77303

MAKE §$15.000 MONTHLY! EASY] NO INVESTMENT. F-
MANCIAL, 80X 1150-PH, FORT WASHINGTON, PA. 19034

$200 daily wih PVC Fumiture! Essy, fun homebased
moneymaking. Fres report: PG, 7T1PM, Battle Ground,
Washingion S8604-0TT1
MhﬂmﬁMnﬂHInﬂmﬂdmm
lirej. FREE indormation. Autoref, 507 OCak Drive,
Friendswood, TX TT548

CASH in on the billion dollar sfg insurance aucton
businiss! Easily sarn $1000's weekly without capitoll Free
reporl. Auto, Bax 4-Ci, Chilton, W1 53014

$100,000 in 12 Months GUARANTEED! Or COMPANY
pays you S5,000 CASHI SASE. Degriest, P.O. Box 3,
Comamy, AR. 72032

B0 Money Repairing Aulo Windshields, Supplas and
Free information. Grubbs Glass Patch, P.O. Box 243,
Montecillo, AR 716558

$5,000 WEEKLY! Guarantead income. FREE: insider's
Guide o Unclaimad Fortunes. Parsgon indusities, 230MC
Cantral, Suite 468, Bedlord, Texas THOZ1

£10.200.60 IN DAYS| Written Guarantes new in U.5.A No
irvestmant! Everything needed B enciosed! Send $10.85
(213) 7557915, Pam Vedan, 2903 Sana Monica Bivd., Suits
4, Bowuerty Hills, Cabifomia 80312

SIMPLIFIED Windshisld Papair Kit Inaxpensive. Basr,
5885 Creel, Mariposa, CA 85338

$120 DALY writing resumes. T-step plan produces job-

SALESPERSON'S dream. Safe-Stride. Now-axciting, pro-
tected terrilory, existing demand, no rejsclion. Six Fgure
nenme. $6,000 or §21,000 o own business Recording B00-
5632000

FINID, FIX, SELL HOUSES! Profitable, practical guidance.
Froe report! Classik, T2571 St Landry, Covington, LA T0433,

TICKETS FOR SUCCESS| Profiable home business
books. Frise brochura, Paragon Publishing, Dapt. 113, 7074
Via Ramada, San Josa, CA B5130

HUGE PROFITS! SEVEM HOME BUSINESSES! Join hun-
dreds of succeastul beginner on shoesiring budgets. For
brochure on 280 page book, send self-addressed stampad
ervelope Mow| CAR Publishing, 3221 AMacArthur. San
Padro, CA B0TIN

[Continued on maxt page)
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BUSINESS OPPORTUNITIES
{Continued from precading page)

5400 faily recyeling " Frea Tiras? Yes! (Frea) informaticn:
‘Winang, TH1PM, Battie Ground, Washington 386040771

EARAN big bucks, copying and seliing reports. Michael
Hofmes, 330 Wesl 42nd Streat. Suite 160, New York, NY
10058,

$9T.500 yearly “hidden” in your computer? Yes! [Free)
repart: Simpsan, F71PM, Battle Ground, Washngion §8804-
arr

BECOME A Swimming Pool Dealer. For Litetature, Price
List. Send $3.00 1o: J. Kardos, Box 231, Wyoming. PA 18644

START your own successiul Dusineas al home. Seven
most profieble besinesses. Free information. RASLS
Publighing, 3728 South Elm Place, Suile 535, Broken Asrow,
O 74011

PROFITABLE HOME-BASED BUSINESS requiring no
phone, axparience or Mo investment. Free indormation. G
MicGonigal 84, Box 714, Tallewsst. FL 34270

SUCCESS! MDNEY! POWERI ¥ou can have it all. Exciting
free detaity! JAM, Bea 188 (P}, Springvale, ME (4063

85 HOT Money-making regoris—only $5 (includes raprint
righis—a-sell for profiS). Dar Steckalberg. Bom 524,
Piedmont, S0 ETTES

CALL your shols! Ambitious Men and Women get Frag
Facts abou! Big Profils In Wholesale Business Willow
Company, Roirte 1, Box 605, Fairfield. Texas 75840

WATER Purification! You Can Own And Sell The Answaer.
1-B00-822-4226

STARTING YOUR O'WHN BUSINESS. FREE Subscrption to
Oprposiunity Magazing tells how, Wiile Opportunity, Dept
R40, B M. Michigan, Chicago, IL 80602,

MINOXIDIL. Grows Hair 4 months. Box 1213.C. Makati
1299, Philippdnes.

BALDNG? Thinking about solutions? Befors wasting
Ihausands anly io be disappointed. Arm yoursel! with facts.
Faad THE BALDING MANS BIBLE. Laarn thé ins and ouls of
the hair replacament industry, There's a solution for you)
Raad and discover 1! Don't make a move without (L $100.00.
Source Publications infernational, P.O. Box 146, Baidwin
Place, ew York 10505

BALD. Balding Custom Mase Hairpleces $85.00.
Topmann, 35 Java, San Francisco, Casil. 34117

OF INTEREST TO ALL

$200,000 IN 24 HOURS! Simgde technigue revealed. Fres
Details, Write: CCP, Depl. 1530 1240 Grenox, Wynnewood,
PA 18096,

UMIGUE home business opporunity,. Frea  Dedadls.
Suparior Consultants, 1291 E. Vista Way, Ste. 128, Vista, CA
S2084

HUWAY BUILDING. Make durathe building plastic sasily
Waterprond, fireprool, attractive. Start small Got Big! Bays
Laispratory, 20868-2075 Drive, Cedaredge, Colorado 51413
8528

FANTASTIC MOMEY MAKING how-losali-smproverment
books, meports, tapes. Frow Calalog. Intermational YWealth

MONEY AMD SUCCESS can be yours! Fres Delals! Clark,
621 Pulaski, Baliingharm_ MA 20719

SECRETARIES learn to wark at horme. Complete instruc-
lions 5800 + $2.00 PAH. Wade Wnite, 7818 Wast Road,
Houston, Texas TT064.

CULTURED MARBLE! Costs §5, sells for 5140 per foot.
Plastics Engmeser rgveals simpla process. Send §3.00, PO,
Bax 877, Saranac, NY 12981

HOW to start your own mail order business al homa. Free
details. CBM, P.O. Box J2573, Kansag Ciry, MO 64171

£400 DAILY1! SIMPLE BUSINESS. FREE DETAILS, PEM,
Box 18296-P8, Oklahoma City, OK T3118.

Service, Box 08P, Slidell, LA 70458,

PROFIT by collecting cons, Booklet 18l how. $3.00. P
Rlesd, Dept. 191, 11084 Tulip, Myrile Beach, 5G 20577

FREE Infarmation! Amazng NEW Moneymaking Oppoiu-
nities. Ne Expanance of Capilal Needed. Borey-back Guar-
antes. WRITE TODAY! North American Publisfing, P.O. Box
251-P, Clpveland, Ohic 44052

STAY home and make money! Hundreds o profitable
plars. Fres indormalion. Gobuch Emerprises. 18800 Walkers
Cheoice, Apt. B-A, Gathershurg, MD 20875,

MAKE MORE MOHEY! Exclusive report shows how. 10
day “no risk” guarantss. Only §5. G, Higginson, 52 Waymel,
(Ph-1), Fort Walton Baach, FL 32548

Imier

CURBMATE- COMCRETE PROFITS. Maching produces
beautiful continuous landscape Proven money mak-
or! Enfrepreneurial opporiunity. 55,495 801-273-39048

INSTANT CASH FROM FIZZ-UF, ING.1 Anyona who drinks
soda naeds ! Mo axperience nocossary. Free Detals. Box
208-PME, Vernan, CT (5056

MONEY FROM MUDY 5150000000 sold annually. bMany
staried in garage. Dedails §1.00. P.O. Box 677, Saranac. NY
12681

MAKE BIG MOMEY REPAIRING WINDSHIELDS AND plate
gliess! Up bo 575,000 yeardy! Call TOLL-FREE USA & Canara:
1-800-321-2587 for valuable demorstration videp and FREE
report. Gias-Weld Syslems, Box 5755-0, Bend. OR 97708

OFFICIAL Government Seed/Surplus VehiclesGoods/
HomesFedaralBtate JobyGuaranieed! Call Hard 10 Find
Direcinries Operator Now! (513)-356-5920

PROFITABLE. Repair Rock Damaged Windshield. Glaz-X
System. 1-800-545-2770. TGI, Box 751253, Houston, TX
TrET51253

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Boakie! shows you haw to Stan your own busi-
ness wilh Classified Advertising. OMLY $1.00 FOR BOOK-
LET — (200 coupon refundabie with first order). 5.5
GRONOWICZ, POPULAR MECHANICS CLASSIFIED, DEPT.
50, 250 W. 55TH STREET, NEW YORK, NY 10013,

ALUMBNUM SCRAP - Rocycie Yoursall - MAKE UP $25.00/

POUND! FREE Information; Indysiral-PRESE, Box 127,
Alexandria Bay, New York 13807

BUMPERSTICKER Frinter. Chaap, Simpile, Portable. Froe
Details. Bumpar, POB 22791 (GG), Tampa, FL 33622

CASING CRAPS—Win on EVERY roll'! insirucions §5.00:
Aober Skubic, 371 Powell G201 cp, Azusa, CA 91702

EXCITING, now 35mm 3D camera - Dealers neadad -
wlormation send $3.00 (refundabla) photo  ncluded:

Oreamscape Images, P.O. Box S231-M, Springlield, M0
B5G01-5231

UNCOVER tha Secrets of Sucoess-Free Detads on starting
Frofable Bysiness at Home, Probst Publishing, 1113-PM8,
Sth Sireet, New Glius, Wi 53574

FREE PRIVACY CATALOG. Cash income opportunities.
Hiding assels. Secret loans. New identity. Eden, Box 8410-
PC, Fountain Valley, CA 92728,

OSHKOSH B'GOSH— The most durable work and play
clathing around! Man's, Women's, Ghildren's Styles in all
gizes Send 5200 (refundable) for esalog fo: THE DEPOT,
Dept. PCA. Sullivan, IL 61951

FAN'S CHOICE FOOTBALL Hawve fun compoting against
other members wsing your skill choosing winners, losers,
fantasy ieams. Weekly and season cash prizes. For comphete
Information 1-900-234-5555 Ext. B8 [65¢ 5! minute 45¢ each
additional minyie) to sign-up 1-702-387-5868,

STOP Crarpayeng The Goverment. Details $1.00 Shafter,
PO, Box B70548, Dallas, TH 75287

HOW TO READ MANUFACTURER CODES FOR FRESH-
MESS! Frae detalls! Code Busters, P.O. Box 3185-PME,
Maridian, M5 39303

NO regrets divorce. informative booklet shows how! $86.00,
Aiek, Sulle 105-PM, 2452 S1ste Road 7, Margake, FL 33063,

FREE Promotional Albums, Concen Tickets. Sterecs, elc.
Information: Barry Publications, 477 82nd Sireat, Brookiym,
NY 112089

BREAKDOWHN of your fed-rate monpgage with YOUR
figures. frem pla, details, infor ion Specialists, 1502
Winterpark Drive, Valparaiso, Indiana 48383

WINNING ROULETTE STRATEGY. Tesled mathod, MO
myslic Aurnbers, FACTS OMLY. Players card and instruc-
tions, $3.00. Weber, 2277 Rossanne Ct, Fairbom, Ohio
45324

HOW TD MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bookdet shows wou how bo start your own bus-
ne=s wilh Classified Advertising. OMLY $1.00 FOR BOOK-
LET — ($2.00 coupon refundable with fwsl order). 5.5
GRONOWICE, POPULAR MECHANICS CLASSIFIED, DEPT.
56, 250 W. 55TH STREET, NEW YORK, NY 10018,

ADVERTISE Frae in 507 Magazines. £5.00. Directory. Box
11K, Atlanta, Georgia 30300

MAILORDER OPPORTUNTIES

MILLENIUM CRISIS! Catachsmic spiriiuad (end socialf
changes coming with Thousand Year's ending! Preparne:
Millenium Mechanics, Box 267, Goldendaka, WA 08820

POPULAR MECHAMICS FILE BOXES — Thess red-lac-
quened organizers kesp magazines + bookshelves ordary.
Holds & year's magazings. FREE solf-adhesive labels (yrs.:
1975 - 1800 PC-1744) with evary order. 1 box $2.85 — 3 or
more §2.50 sa. Popular Mechanica, (PC-1T44) Box 1014,
Anctio City 5ta, Mew York, NY 10101

MOMNEY| Maka it yours. Fanlaslc Mailorder opportunidy,
Eamings wunlimited.  Send for free mtormation. 5H.
McBryde, 1208 Qakwood Drive, Colonial Hesghts, Vinginia
23834

MILLIOMAIRE Madorger Expart Foweals Money-Making
Secrels. Exciting, Hour Cassette $1.00: Mel Powers, No.
Holtywood, Calfornia 91609,

HIGH Profits T-Shirts, Caps. Inexpansive transher ma-
chines, suppiies. Press. Box 2280906G0G), Tampa, FL 33623

LOTTO BREAKTHROUGH FINDS BEST NUMBERS, FREE
INFORMATION. PERRINE, BOX 1721, AUBLURN, K.Y, 13021

EASY Busaness. Earn, §1,000's Weakly. Freo Dotails. Write
or sind stampad salf-addmased srvelope. Todes, 4219 West
Clive Ave.. Burbank, CA 31505

£200,000 IN 24 HOURS!
DEBTS SMASHED WITHOUT BANKAUPTCY| FREE EURO-
PEAN CARS! COMPLETE SECRETS REVEALED FOR 53.00,
GUARANTEED: PEC, BOX 500650, FT. WAYNE, [N 45805

QUICK CASH FROM CAMADA 1-604-79-LASER Dapl
103, MPO Bowx 2068, Vancouver, BC, Canada VBB 353

MAKE Thousands, wery quick, very sasy & legally from
your own profitaihe busiress at home. Free intormation. JH.
Productions, 14205 Westminster, Fountam Hifs, AZ 85265

EARN $1000's par time, in business & homea, withoul
capslal’ Amazing new book lelis how. Fush SASE for dotaits,
Success Unlimited, Box 56, Clarks. NE 68628
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WE DROP-Ship Maill Ovder Producis! Prolvable bome
busingss without capdal' Pricas, instructions $1.00
Sendak, Bax 1608, Springheid, WA 22151

MALORDER Books. 1,000% Profit Report. Sedectco, Box
1140, Clearwaler, FL 34617

HIGH PROFTS on Shoe String in Mail Order, Guide, Send
$3.85, 1o Advance Consumar Sarvices, 730 Cotlonwood Dr.,
Sewerna Park, MD 21148

HAVE you a greal idea, & laniastic plan or avery inlerestng
project ? Wy not put them o work for you! Classifed Advar-
lising can be of lremendous value in promoding all hese things
and more. Lesm HOW TO MAKE MONEY THROLEGH CLAS-
SIFIED ADVERTEHING by sending away for POPULAR
MECHANICS PROFIT BOOK. Price $1.00. Send to: Popular
Maschmnics Clagssilied, Dept 56, 250W. 55k Strest, New York,
NY 100

GUARANTEED INCOME. Raise Chinchiflas. Send §10.00
{rafundable) to: Chinchillas, Dept. B, Rie. 1, Box 542,
Willcox, AT B5EA3

HARCOTICS RAID SEIZURES .. . Auftos . . Vana . . . Boats
. Minplanas . .. Millions Surplu; Bargains . .. many 1%
nnprul cast! ﬁhnrrmd- Directory”—453.00, D'Iunpulll Bax
13107-AY, Washingion, DC 200036,

DRAUG RAD SEITURES! Buy dirl cheap. Cars, houses,
Doats compubers, lurnilure. Wiite. Seirures, Box 4300-A,
West Covina, GA 91781,

GOVERNMENT SURPLUS FROM §1 Uncla Sam has 1
pillion $2 in surplus goods 1o sall ar give away. Purchase
directly from gowv'l theu ULS. mail. Boats, cars, planes,
alectronics. outdoor supplies, elc. For Buyer's Gulda call 1-
BO0-233-4100 qul. 5-41,

GOVERNMENT SEIFURES! Cars, compulars, boats,
houses. Dit Chesp! $400. Falcon, Box 408-D8, Long
Baach, CA 90801

LOANS BY MAIL

BORROW BY MAIL Get S500-575000 Cuickly. Nearly
Everyona Cluahifas! Send for Free Application. MJP Industry,
Box 531, Brons, NY 104610831

EASY Money, Loans, Grants, Credil Cards, Gowernment
Money. 1-800-826-8902. Californka 1-805 564-4180.

BORROW ANY AMOUNT! Get VisaMasterCard! instant

reply, Sunrise, Box 42X, Bothpage, MY 11714-0042 / (516}
2401649,

(Continwed on neaxl page)



LOANS BY MAIL
{Continued from preceding page)
FREE MOMEY! $300000.000 Givawwny. Grants. Meaver
FRepay, Details §1.00. (Refundable) Jakla, Box 3066-FME8,
Semincle, Flonida 34642

FREE Remailers Lis!. Agants Neaded. PS. Box 20858, 5an
Antonio, Tesas TR2ME

PICK UP ¥YOUR LIFE!
exercise? Hale gyms and jocks? Try this. Fun! It
works, Feel better. For compieta kit, send §4.95: Pick Up
Your Lite, Box B0543, Phoenix, AZ B5060

SECURITY, Conlidentally. Dedsils:  Consumer

BORROW $500 - §100,000 96% eligible. Free applicaticn.
Giobal, 2441 Marfshire Ad., Greensboro, NC 27406

BORROW 550,000 “overnighl.” Any purpose. Keap inded-
nitetyl Free Report! Success, Box 19732-AV, Indlanapoks, IN
A6,

BORROW $500 - 540,000 on Signature! 374 Eligible!
Any Purposel Free Application: Unied, Box TE27M, Long
Beach, CA B0807T

VISA! MASTERCARD! Rogardiess of Credit Experience!
"Majority Approved!” Apply Toll-Frea, 24 Hours: 1-800-288-
8851, Exlension 18

Wareh , 6333 Pacilec #5086, Stocklon, CA B5207

FREE FYRST MONTH'S REMAILING - Dotails: Asedholma,
F.O. Box 20023-84. Bow Valley Postal Quilet, Calgeny. AB
Canada T2P 4H3

EYEGLASSES

FINE READMG GLASSES. Low prices. Free catalog and
instrisctions. General Dptice, 14 Roguas Ridges, Weston, CT
06883

WANTED MISCELLANEOUS

MEED INSTANT CREDIT, You quality, Bank Card, Limiled
Ofer, 1-800-458-T213

BUYIMNG Tungsen Carbide. Precious Matals 800-321-6014
Ohia 216-531-8333 Collect.

VISAMASTERCARD. MO SAVINGS REQUIRED. Limits o
55,000.00. Business loans to SE00,000.00. Fast servica. 1-
S04-642-T10T 24 howrs.

GOLD, silver, forklifi contacts, siteer solder, gold filed,
rolled gold plate, goid and silver coins. AL Pefiners, 652
Myrile 5L, Elizabeth, N.J. 07202 201 -353-5048.

BORROW 500-$40,0001 “'Owvernight © On Signatura. Keep
Indefinitely! Action, Box S459-A, Dinmond Bar, GA 91765

DEAL DIRECTLY: Quick Signature Loans, Credit Cards
lssusd Malsbnwide! Domineon, Box 35622-FM, Richmond,
VA 2X35

MOMEY Problems? Frea Book describes Loans, Cash,
Gavernmen! Grants, other benetits, available to individuals.
Write: Assockabes-AX, C.5. 9008, Baldwin, New York 11510
SO0

$5,000 Credit! No Credil Check! Nol Infurmation. Achusl
Credit (813) 791-8550

HEED MOMNEYT When Banks siop. We start no credit
chack, collateral or co-signers needed For Application
writa: BOCT, 1107 Crawford Road, Stalesville, N.C. 28677

CASH GRANTS AVAILABLE from foundateons! Mewver

Repay! 340 sourcesapplication  instructions—$3.00,
Fundsaarch, Box 19107-AY, Washingion, DI 20036,

VISAMASTERCARD! 95% eligible even with credil prob-
bems. Find oul immedeately if you quality! B13-337-8739. 24
hours

POSTDATED CHECK LOAMS GET $50.00 FAST E-Z AP-
PROVAL 1-B00-882-1050

BORROW $100 - §100,000! Fast! Configenial! Glendale,
Box 260278, Plane, TX T3026. (214) 5261615

CASH LOANS! VISAMASTERCARD Despile credi prob-
lemzl Approval Guaranteed! Midwest Ten, 3400-111th
Chicago. i 0655

PAYDAY LOAMS - Must have checking account. Call Now
1-900-4L5-DBA0.

BORAOW 3500 - 320,000 BY MAIL ON SHENATURE! ANY
PURPOSE! MO COLLATERAL! REQUEST FREE INFORMA-
TION AND APPLICATION! FAST REPLY] SUMRISE
COMPANY, BOX T254(B), PHILADELPHLA, PA 19701

BORROW $50.000 “Fast”. Any Purpose. Guaranteed.
Capsal, Box 561355-PM, Chanotie, NG 20258

BORROW $500 - $1000000 Mo one refused! RL 1, 750
Johnson Hollow, Jetteson, N.G. 20540

BORROW 5500-$200,000 on signature. Frea Apphcation.
L. Galbraith, P.0O. Box 502, Mew York, NY 10018

CASH HOT LINE. $500-550.000. Refused Elsewhere T Poor
credii? B8% Eligible! Fast approval. Call immadialaly! (312)
S55-2655.

RAPID LOANS, Major Credit Cards Guaraniesd.
Executive, 147 W. 42nd 51 #503-P, NY, 10006

LOANS FROM $1000 TO 5100000, Details: Fremier
Mailors—Dept, H15, Box 266800-300, Albuguergua, W
7125

FEDERAL Loans for Small Business Mow avallable!
[BO0JT27-0752 for Ermediate details.

QUICK CASH SIGMATURE LOANSI For free application
call 1-800-736-2001; Dial Ext. 721 1431

FREE VISAMASTERCARD. Guareniesd accaplance, MO
FEES. Frea informabion. Bankcards, P 0. Box 8134, Tha
Woodlands, Taxas TT387T.

GOLD, Silver, Piatinum, Mercury, Taniaium, Samples
Evalunied Frea. Ore Assaying Serace. Gall Wholasale Temmi-
nadl Toifl Froe: 1-800-532.0010

DEBTS? BILLS? BAD CREDIT? Mo probbem? Well help
now. Applications acceplied to $50,000. Mot a loan company.
Fres application call (205) B78-1400 or wrile: TCAC, dept.
PM, 400 Cantury Park South #1717, Birmingham, Alabama
5226

HEED CREDITT We'l give you 8 55000 credil card
regardless of credit hislary. bankrupbcy or credit probliams!
B8% guarantesd accepiance. Mo bank deposit required. No
cradii check. Free details. 34-TH-5671 Ext. FCIE

LOW Intprest Visa Card, Free Application. SPW, Box
20286, Bowling Green, KY 42102

LOAMS . . . CREDIT and CARDS! Gat Resuia, Quickly and
Easily. Any amount. any reason. All sligible. Guaranised—
Wi Delrver! MoneyExpress, 4521 Campus #205HM, Irvineg,
CA BZT15. 24 hes: (714} S40-1044

UNSECURED Personal Loans Up 550.000/BUSINESS
Loars Up $100,000,000.00 (301)0r (202) 658278,

GOLD CREDIT CARD GUARANTEED APPROVAL. NO
BAMK DEPOSIT NECESSARY. CATALDG SHOPPING. USA
GOLD CARD 1-800-888-T774

GUIT SMOKING TODAY AND MAKE IT WORK! Secret new
apgaach telis you how—Send §5.00 1o: Gregoo Enerprises,
1035 Wt Moore 5, Vatdodta, Ga, 31602

CAMCER PATIENTS The Fred Williams Story Prowes You
Can Do Mane Than Jus Surdwe. 85.00. Ed Willlams, P.0. Box
244, Lowall, MA 01853

DRINKING WATER PURIFIERS

DAMNK Batter Wator! Detnils 52.00, Dand Andarson, PO,
Box T40714, Mew Orlaans, Louissans, T0174-0714

S00A SAVERS

KEEP sada fresh for wedks wilh FIEL-UF soda pumps.
Great for daily wse, picnécs, vacations. Satisfaction guaran-
ieed. 3,98 ppd. Box 208-PMA, Vernon, CT 06066

REQPES, COOKING, ETC.

AFTERMOON DELIGHT Pownd Cake, Unbelievably deh-
clous. $3.00. E&A_ POB 1142, Apophka, FL 32704

GRAMMAS onginal recipes, Dalicious Guarareed 53 .88,
3155 Assiniborne Ave. Winnipeg Manfioba. RIK 0A3.

BEEF JERKY: Four Oven-Method Fecipes $2.00. Ameri-
Cand, P.O. Box 8302-A, Long Baach, CA 90808

12 AUTHENTIC CHILI RECIFES 52.00: GREENRIDGE,
BOX 527, MARLBORO, MA 01752

FROM UNCLE GEORGE'S KITCHEN Buffalo Wings, Pick-
led Eggs. Papparani Bread, Ghibi, pius 12 mon. §3.00. GAF
Enterprize, Box 6154-PMA, Walcalt, CT D8T18

MUFFINS. Fibar rich, the besl Six recipe cards. $2.00
Topshell, 200584R1 Pueblo C1. Plano, TX T5074.

KOEPPLS Home Beer Wine Catalog. 23117 George. Raling
Meadaws, 1L B0008

BIG AL'S FAMOUS BACKYARD BBO SAUCE RECIPES.
SASE 53.00. 621 Enterprise Drive. Ronnert Park, CA G4028

MEXICAM Rocipas’ 30 Great Choices for §5.00; also,
interested in items from Mexico? Write: South-0d-The-
Border, Box 471, Santa Teresa, Mew Mexicn BEODE

HOMEMADE SAKIORIGINAL CHINESE RECIPE send
$4.50. EMPEROR OF CHINA, PO, Box 200602, Arington, TX
THOOE-DB0Z,

BARBEQUE Sauce. Farnily secml nane bethir

back g iew. Five doMars. Bruner, Bow 159, Gonverse, TX
Taoe

HUGE SAVINGS Eliminata Dweaker Markups. Frea Trial
Batieries Whalesale. Terms Arranged, Call Tall Free 1-800-
4231212 Or Wirite: Lioyds-PMC, Rockdord, L 61110

FREE HEARING AID CATALDG- Save 'z by mad! Write:

“Money$avers”, B530PKM-8 Langdon, Sepubmeda. Calllomia
#1343

COLD FUSION Experirment Kit. All materials included [BO0)
531-5255 jextonsion 1824)

LABORATORIES, 1302  Washington,
MANITOWOC, WISCONSIN 54220
ASTRONOMY

TELESCOPESI| Catalog #MBS, §1.00. Scape: Sounce, P.O.
Box 2001, Ardmane, O 73402

INFORMATION On  amything. Ferguson  Fessarch
Specialists, B0-15 Woodside, Woodside, New York 11377

HEALTH, VITAMINS

LIVE longer and fecl healthior. Book tells how to ramain
healthy and mentally alert while growing clder, $3.00, Pat
Barton, 6148 N. 5ih 31. Chandber, IN 47610

ITCHING, BURMING, ATHLETE'S FOOT! Tosured for
yeuirs, niw cured! Fres, story from: Bursares Lid, PO
Dravear "W, Bathwrst. New Brumswick. Canadas, E2A 327

MEWSLETTER, literalure, aftomays. Info. 5200 Man's
Rights Association, Route B, Forest Laks, MN 55025

PERSONAL

ATTHACT WOMEM! Pheromone Sprayl  Detais:
Altractant- 10, #250PM, TE1 West Oakland Park Blwd, Fort
Lauderdale, Flonda 33311

STOP SMOKINGT You can with this na nonsenss booklat,
BREATHING FREE plus worksheats. 510 for complete pro-
gram, 7B Associabes, P.O. Box 1211, San Carfios, CA 34070

SLOW DOWN THE “AGING™ PROCESS Live a healthy &
vigorgus life extended by many years, for more information
send 53 & SASE #9; Willlem Roberts, 5000 Temple City Bivd,
Temple City, CA 81780

“TASTY HASTY COFFEE CAKE" $2.00. Moody, P.0. Bax
23372, Jacksonville, FL 32241

DELKIOUS Tropical Desseris, From Pua Colada Cake fo
Papaya Flan. Send $4.96 to: Cocina Ol Lo Lal, PO, Box
JB0584, Zan Antonio, TX TE2E)

WINEMAKING, BEERMAKING, ETC.

BEERMAKERS OMLY! FREE CatalogMawshatter,
Wilkam s, Box Z185-M9, San Leandno, CA 4577

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES, SEMPLEX, BOX 11476R,
MINNEAPOLES, MBNNESOTA E5411

BEER, WINE make your own. Free catalog. quality sup-
plas, excekent a6 service, Bear & Wine Hobby, 228 Cranes
Court, Woburn, Mass. 01601, 1-800-523-5423

WINEMAKERS - BEERMAKERS - Free lllustrated Catalog
- Fast Service - Large Seleclion - VisaMastercand - (816) 254-
242 - Kraus, Box TES0-L, Independences, Missour 64053

WINEBEER MAKING CatalogB&) Entgeprsas. 1845
South 18h, Springfiedd, llincis G2703

FREE BEERMAKING BOOK - . Finest Equipment,
Ingredients, Fesl Service! 919-509-4277. 5P, Box T04-P,
Chapel Hill, NC 27514

WINEMAKERS, BEERMAKERS! Dsscount Catalog. 550
quality items. Crosalire, Box 5300, Somersville, CT 08072

FREE CATALDG! GREAT PRICES! FAST SERVICE!
GEBASTIAN BREWERS SUPPLY. 1-B00-T0-SUDS.

WINEMAKERS—Boormakers Froe Catalog. Low Pnoos
Frae Aecigas. Ceflar-M, Box Y3525, Seatils, WA 98133

BURGLAR ALARMS & HOME
PROTECTION

INEXPEMSIVE Burglor Alarms and Personal Sakety De-
vices. Send for free info. Har-Lyn Enterprises, PO Box
BTTE2S, Orlando, Florida 32B67-TE25
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COMING NEXT MONTH

Hurricane Hunters 1 990 Drwe Report

How special planes, satellites and computers First behind-the-wheel reports of the

track deadly storms. hottest new cars.

Screamer Boats Router Table

Screaming paint jobs and 1000 horsepower Build this large, hefty table with pivotal fence
for 100-mph thrills. for easy adjustments.

SPECIAL: Home Electronics—Our editors pick the best of the new from the Consumer Electronics Show in
videogames, cellular phones, computer hardware, Dolby surround sound and more.

AVAILABLE FROM I R EADER SERVICE

"SOUND ADVICE"

An Audio Guide To Your Car's | Popular Mechanics HOME HOW-TO

Parformancel A 512 page book with over 3,000 illustrations and
photographs covering small fix-it jobs through major

"SOUND ADVICE" is the only cas- renovations. No homeowner should be without one.

satte tape of its kind. It is a "first"™- i
never been dane before - unique - Order #B-1935889CNM. Only $29.95

and every car owner shnuldl have HydroRunner

one. SOUND ADVICE contains 20 Taking to the water will never be the same after you
of the most common noises thata | pag4 the throttle in this 40 mile-per-hour personal
car can make. It helps you identify | yq1rcraft. Measures 8 1/2-ft. long with a 4 1/2-f1.
your car's prablem(s) so you can fix beam, and weighs 200 pounds. Plans contain six
:g;ﬁ“gr::" S:;E;;;;m;:"m L blueprint sheets and a detailed, photo-illustrated in-
#A-1010-889CNM. $7.95 struction book. Order#PL1810889CNM. Only $15.95
Mail your check or money order to: Popular Mechanics, Box 1014, Radio City Station, New York, NY 10101,
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' Qualityis Job 1.
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Profile in quality #8:
Control.

At Ford, Mercury and Lincoln every car and
truck we build is designed to put the driver
in control. It’s called human engineering—
the interaction of man and machine. From the
: feel of the road. to the feel of the wheel. 1o
the touch of a button, its objective is to
provide the driver with comfort, confidence
7’ and ease of operation. When quality is job 1—
you don’t do it any other way.

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

and trucks in the world.
Buckle up—tagether we can save lives,



/ SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
1/ my;cl81 i} Mg Rimaling Injury, Premature Birth, And Low Birth Weight.

av. par cigarette by F1C method

Philip Morrs ine. 1989



