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FORD BEATS CHEVY AGAIN
--BIGGEST LEAD EVER.

BIG FORD PICKUPS TOP CHEVY
IN SALES FOR 11 STRAIGHT YEARS.
IT’S BUILT HI-TECH AND TOUGH--

FOR UPTO$815 LESS!

Ford has been
Americas best-selling
full-size pickup 11
straight years—and last
yvear beat runner-up
Chevy by 131,000 pick-
ups—Ford’s biggest
winning margin ever!**
There are lots of rea-
sons why:

BIGGEST ENGINE,
MOST TORQUE

Ford’s big pickups
offer a bigger standard
Six—with 12% more
torque than Chevy. V-8s
range from most pow-
erful small gas V-8 to
biggest diesel in any
pickup!
BIGGEST BOX,
MORE PAYLOAD

You get a larger,
wider, deeper pickup
box from Ford. And
Ford payloads exceed
Chevy by up to 270 |bs.

$815 LESS THAN CHEVY*
Big Ford pickups
were first with rear
Anti-lock brakes, and
offer multiple-port
fuel-injected engines,




COMPARE FORD TO CHEVY"
Ford F-150 LWE  Chevrolet Ford
XLT Lariat— C-1500 LWB Advantage
5-Speed Silverado 5-Speed,
Equipment comparably
Package 507A equipped
$12,046 512,861 5815 less

No charge items on Ford manual transmission packages
include:

Radio, AM/FM Stereo
P-235 Tires

Argent Rear Step Bumper
Sliding Rear Window

Brnght Low-Mount Mirroms
Auxiliary Fuel Tank
Tinted Glass

Tachometer

Package content differs and savings vary in La,, Okla,,
Texas. F150 prices higher in N.Y. See your dealer for
complete details.

standard. F-150 XLT
Lanat with option pack-
age H0TA offers this—
and Ford's shape-of-
tough styling—for $815
less than the compara-
bly equipped Chevy!*

6/60 WARRANTY
Covers powertrains
for 6 years/60,000 miles
and body-panel rust-

through for 6 years/
100,000 miles

BEST-BUILT

AMERICAN TRUCKS

7 YEARS RUNNING
Based on an average

of owner-reported

problems in a series of

surveys of '81-'87 mod-

els designed and built

in North America. At

Ford, “Quality is Job 17

Optional two-tone paint
5215 MSRP

* Batcsedd oy masmefiuciumers” suggested
retail prices of P50 2WI) equiggped
with B-speid mamunl transmisaion sned
PPrefermid Equipamani Package lsted
oo (o MESRF of comparmably
equiippesd C-1500 Chevmdet. moded. Com
jparksons based on prices svailable at
thme of pubdtishing, incheding destinatson
anid delivery churps sl secloding e
and taxes

“*Hased on calendar year manufactunens
repuarted petiall dedlveres, 9T HHET
thesirktions and deductible apply
Capies of this Emibed warmnty ane mvasil
ahle at vour Ford Dealer

Budde wp—logether we mn sove lives.

BIG FORD PICKUPS

AMERICA'S TRUCK:BUILT FORD TOUGH



PUROLATOR $3.00 REFUND

Just buy a Purolator Air vou buy a Purolator Oil Filter  $3.00 Refunds and Refund
and Oil Filter together and Air Filter together. Certificates.
between April 13 and July 17, Keep buying Purolator Oil And that's like getting
and Purolator will send youa  Filters and Air Filters together  Purolator Oil Filters FREE. ..
$3.00 Refund that should and we'll keep sending you FOR LIFE!

more than cover the cost of
the oil filter.

PLUS, we'll also send you
another $3.00 Refund
Certificate for the next time




56 COVER STORY

The success af fhe LS Nawy n the
newf century lies in the evoluton of
A N egraed tegle Borre wbrking
rrn]n_rh-f-r WY AT ETTRETS in
health and feepower

—PM lllustration by

Tom Freeman

SPECIAL REPORT: FOCUS

92 Improving Your Images
Get more mileage from your photo gear.
93 Fun With Film

Get exotic effects without special gear.
95 One OnOne

Shoot flattering portraits with simple gear.
96 Focus On Spee

ips from a professional race-car photographer.

98 Night Shots

How to capture dazzling light displays on film.

Easy lunar pics.
100 Inner Visions

Infrared secrets.
0 102 Developing

Tips at the lab.
03 Fading Memories
Save your shots,

POPULAR MECHANICS ® JULY 1788

| AUTOMOBILES

115

..

JULY 1988 VOLUME 165 NQ. 7

Iinside Detroit
Our Motown man brings you the scoops.

Im

From Alfas to Yugos, we track down the inside story.
Car Clinic

Got a car question? We've got the answer.
Motorsports

We put you on the pole position for the action.
Econo Commandos

The world's top pocket rockets in a fight to the finish.
National Nostalgia

MNow you can rent a classic car.

Saturday Mechanic

HOME/SHOP

Finding and fixing water and air leaks.

28 0Old House Restoration
38 Hints From Readers

a2

107 The Better Home

MILITARY

Bob Vila drafts some new ideas for some old treasures,
Simple solutions to common problems.

Sabre Saw Secrets

A do-it-yourselfer’s guide to the versatile sabre saw.
Mobilize your kitchen with this rollaway baking cart.

® Replacing a water heater ® Replacing a starter pull-
rope ® Homeowners' clinic ® Appliance clinic

56
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48

BOATING/OUTDOORS
40 Outdoors

Battlecruiser 2000 _PLUS FREE POSTER!
Stealth and firepower will revolutionize sea warfare.

Tech Update
The latest in space, automotive, computers and more.
Science
Our magnifying glass gives you a closeup.
nes
How the minute machines of tamorrow will worlk.

Whatever the season. we cover the gear you'll need.
Family Filyers

76 Serious Shades
ELECTRONICS

25

50 Audio

Five sport sedans for the water clash in our test

High style gives way to high-tech optics.

Electronics
From microchips to megawatts: Understand it all.

Tips and new-products: A treat to your ears.
PARTMENTS

ac
138 Next Month
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EDITOR'S NOTES

ADMIT IT. I'm an old-car nut. There's something about cars of the 40s,

"6ls and '60s that is simply not there for me in new cars, Call it character.

Callit charisma. Call it what you like. For me, old ears have it. New cars
don’t. My current old-car possessions include a 1957 Ford Thunderbird and a
1968 Chevrolet Camaro Rally Sport convertible. Both have been restored and
regularly compete in local ear shows although they're not restored well enough
to win anything in competition. Even so, we're pretty reluctant to drive them
around and risk all the work, time and money we've put into them in the restora-
tion process. Sothere is the old-car enthusiast’s dilemma—what good is fixing up
and restoring an old ear if you're afraid to drive and enjoy it? Now, here comes
National Car Rental with the solution—at least if you're in the Los Angeles or
= San Francisco areas,
They'll rent you old cars.
And good old cars, too.
Cars you'd want to own, re-
store and drive if you were
in the hobby—like a '58
Corvelte or a '62 Chrysler
300H convertible. In fact,
these are two National cars
I drove recently as part of
our research for the article
on page T2. Both cars were
in excellent condition and
the 300H was one of only
123 produced that year—a
rare piece. Dur Auto Edi-
tor, Tony Swan, and West
Coast Editor, Len Frank,
sumpled National's offer-
ings in both the Loz Ange-
les and Ban Francisco
areas. Despite having to
push an MG across the
Golden Gate Bridge, Swan
reports a generally positive
experience. “Thers's some-
thing neat about driving
around in thesze classics,”
says Swan. Which is just
what I've been saying. Now
I'm waiting for National to
expand the program to oth-
er cities. . . . With all the
talk in recent months about
stealth alrtmﬂ. it's not surprising that both the Army and Navy are actively in-
vestigating land-based weapons systems and seagoing warships with low visible
signatures that make them harder for enemy radar to detect. We reported on a
new generation of tanks and armored vehicies in our May 15988 issue (page 68).
Now, here's what the Navy is doing, Our story, “Battlecruizser 2000," on page 56,
describes a whole new surface Navy with ships that are totally different in ap-
pearance—and function, The new ships will serve merely as launch platforms for
missiles and will probably never even be within sight of an enemy ship or target.

The whale operation will be controlled by E

remote-sensing and computers. A far ery
Oldham

.. Swian and Frank pushed an MG.

from the classic naval engugements of the
past, like Midway and Coral Sea, where
great ships clashed head-on with 16-in.
guns and planes launched from carriers, |
guess that's progress. Til next time,
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You see, we've designed the new
1166 Halgun® Drill to be the most com-
fortable professional drill vet. Its innovative
handle and textured grip offer maximum
control, any way you grab it. It's not front
heavy or back heavy, And anyone who knows
construction knows that with superior balance
you can hold on a lot longer.
Butthe 1166 doesn't just feel good. It's powerful,
With & 4 amp motor, it has more power than all other
drills inits class. It also has a high-quality machined-
steel chuck for powerful gripping. 100% ball bearing
construction ensures smooth operation and long life,
And for extremely accurate drilling, there's a builtin,
i i two-way Accu BORES.. level,

I So pick up the new 1166 Holgun Drill from
Black & Decker. You won't want to put it down.
‘ Lintil you have to.
- For details on more builders' tools, write:
' \ ¥ Black & Decker/1166, 325 E. Oliver 5t.,
gl Baltimore, MD 21202.
£ | . 2 NOTHING BEATS A

o« {@BLACKSDECKER™

_ONGE YOU'VE HANDLED
UR NEWEST DRILL
 NOTHING ELSE HOLDS DP




"Watermarking & Mildew

Look {ur the Cu m'nt:u]mb name on Stains, Deck Stains, Wood
Preservativesand Sealers o fight the effects of weather on siding,
decks, fences and other exterior woods. No matter where you li'.fe:,
there’s no more beauuﬁjlwavmpresenfe“md snaturalbm

r1 :I'r.r r'”ur-
"'L.r:p.
I =

For consumer nformation call Cuprinol® Brand Techmical Services:
800-624-PROS CT:800-228-7103 Dareorth Compiny
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LETTERS

From Woodshed To Would-Be Guest Cottage

enough, the parking brake | MECHANICS sinee the Au-

E'VE been sitting on
vour plans for a wood-
shed (*Old-Fash-

ioned Woodshed With A
Newfangled Look,"” page
132, Oct. "T8) while waiting
for our old outhouse to fall
down. The raccoons finally
made their way through its
rotted boards to ravage the
garbage cans stored there.
And since we had installed
indoor plumbing in our near-
by summer cabin in the
remote {orests of the Berk-
shires, we were ready to re-
place the outhouse with PM's
woodshed. This is how we
modified your plans to build
the structure you gee here:
We incorporated raceoon-
proof housing for two gar-
bage cuns, losing a bit of the
wood storage space. We
floated the structure on five
Bxb pressure-treated beams
on a bed of gravel 1 ft. thick.
And we enlurged the shed to
8 » 18 ft. providing us with
an B ® 12-ft. workshop which
will eventually be used as an
extra bedroom. Thanks for
the basic plans to which we
added a little inspiration of
our own!
HENNETHSCHWARTZ
NEW BERN, NC

Wooilshed plans (X802C) are
available for §2 postpaid

POPULAR MECHANICS ® JLILY 1988

PM woodshed plans were modi-
fied to Include guest roam.

from POPULAR MECHANICS,
Box 1014, Radio City Sta-
tion, New York, NY 10101.

Them's
The Brakes

Thanks for saving my brakes
and maybe my life. Your
item in "Car Clinic” (page 28,
April '88) answering Gary T.
Allen's question about his
Pontiac Trans Am parking
brake got me to check my "56
Fiero.

Who would have thought it
necessary to periodically use
your parking brake to keep
your rear brakes adjusted?
Mine didn't work and my
brake pedal had been low
when stopping. With a lot of
pulling and pumping, the
right adjuster started work-
ing and after pulling off the
rear wheel 1 got the left to
work, also,

I can't believe there's
nothing in the service manual
to tell an owner that using
the parking brake is neces-
sary for rear brake adjust-
ment!

JERRY E. GREEN
FRANKFORT, IN

[ checked my Trans Am—it's
got 20,000 miles—and sure

was useless and the rear

d dizes were coasting., As Mort

Schultz warned in “Car Clin-
ie" only the front discs were
working! The owners manual
doesn't cover the subject and
even the factory shop manuval
is fuzzy about how the park/
rear dises work. A jury-
rigged affair of springs and
weights supposedly keeps
things safe, But I wonder
how many other Firebird and
Camaro owners are driving
around thinking they have 4-
wheel dise brakes when they
anly have brakes working at
the front.
FRESTOX R. HOGUE
DALLAS, TX

Quad's Not First

In “Quad 4: The Inside Sto-
ry" (page (2, Feb. '88) you re-
ferred to the new GM design
as America's first 4-valve-
per-cylinder engine. But you
overlooked the 4-valve Cos-
worth Vega that Chevrolet
sold as a production car in the
mid-"T0g.
TOM GORE
UNION GROVE, AL

The Quad 4 is, as we said,
“the first domestically
produced, mainstream
multivalve engine.” The
Cosworth Vega's 4-valve,
twin-cam cylinder head
came from England. How-
ever, we should have
further gualified our
statement, referring to
the Quad 4 as the first
“modern” four valve, since
several early engines used
the idea in a flat-head con-
figuration: Stutz in 1917
and Pierce-Arrow in 1919
are two examples.

1-Man Furniture
Factory

My hugband, Reno, has been
an enthusiastic collector
—and nser—of POPULAR

gust 1938 issue. Since he's
now age 58, you can see that
he has been woodworking
virtually all of his life! PM
plans, tips and how-tos have
seen us through the eon-
struction of several houses,
boats, yvard projects, cabi-
nets, lathe work and years of
repairs. Three of his recent
projects turned out excep-
tionally well. Our No. 1 sonis
delighted with the home desk
from the Nov. '86 issue (page
114}, Our daughter is thrilled
with the classic oak table
from.July 'T9 (page 92) and an
oak china cabinet that's
bused on several PM cabinet
plans that my husband men-
tally stored away over his 50-
year love affair with your
magazine, Our next project
is your rolltop desk (page 80,
Jan. "T6) for our No. 2 son.
Many thanks for so many
years of pleasure!
NORMA MISS10
FOWELL RIVER, B.C.,
CANADA

Plans for the home desk
(¥19), oak table(679A ) and
rolltop desk (PL-1736) are
listed in PM's Plans and
ldeas brochure, which s
available from POPULAR
MECHANICS, Box 1014, Ra-
dio City Station, New York,
NY 10101, for 81 .95.

Table Is one of many PM projects
built by reader Missio.




ADVANCED NEW CHEVY.

Modern fuel-injected Vortec V6 power, new standard
shift-on-the-fly Insta-Trac system.

Want a better way to go? Get into an '88
half-ton Chevy 4x4. You get 15 mare
standard horsepower than Ford gives you
standard. Coupled to a slick-shifting
new standard 5-speed.

Another Chevy advantage that won't
slow you down: standard Insta-Trac. In fact,

Chevy's the only full-size 4x4 that gives you
both Insta-Trac and independent front
suspension’

Check out Chevy. It's the difference
between an old new 4x4 and the first all-
new full-size 4x4 introduced in this decade:
At your Chevy dealer’s now.
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Old in-line 6-cylinder power, same old standard
get-out-in-the-mud-and-change-hubs system.
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T IME MAC

75 YEARS AGO: JULY 1913

INE

L o= o Cliff Climber
POPULAR InJuly 1913 PM looked at the
easy way to elimb the
CS Alps—by aerial cableway.
MAGAZING Focusing on safety features
of a newly built Tyrolean
line, we noted the 1%:-in.
steel traction cables, wheels
deeply Nanged to defy derail-
ment, automatic brakes,
wind-swing arresters and
backup batteries should
hauling motors fail. In addi-
tion, in case of total syvstem
failure, each car had a canvas
basket to lower trapped pas-
sengers to the ground.

Sand Stomper

The Australian desert, which

has no rail lines, had no sub-
stantial roads 75 —_—
vears agy. This /
truck, w Iru h ¢

packed a 25-

ton engine, had wheel-planks
that were laid down as the

vihicle rolled.

Movie Model

Fifty years ago our cover fea-
tured a model railroad set
that was a hobbyist's dream,
Laid out over 2400 sq. ft. in-
side & Hollywood sound
stage, the system had 700 fi.
of track loaded with switch-
es, crossings, culverts,
bridges, signal stations, sid-
ings, towers and cutoffs. On
an elevated platform at one
end of the stage an operator

the trains. The mini system
served special-effects crews,

25 YEARS AGO: JULY 1963

controlled 15 electrical eir- |
cuitstostart, switch and stop

Flat-Out Fast

Under construction in 1938,
this vehicle held the land-

¥ ._
ASEE N\

speed record for 16 vears, by
far the longest 1-car/l-man
reign. In 1939 John Cobb
brought the car to 369.7 mph,
and in 1947 he hit 384.2 mph.
The 3-ton vehicle ran on two
1250-hp engines

cooled by ice.

Wet And Wild

OurJuly 1963 cover showed a
jet-propelled hydrofoil
Boeing had built for the
Navy. The experimental
craft featured a fuselage/ca-
bin suspended between two
pontoons and hit 60 mph. We
compared the Qying cat with
& plethora of pleasure boats
that defied tradition, inelud-
ing a eruiser with a hinged
flip-top cabin, an all-open-
deck river boat that rode on
foam-filled pontoons, and a
28-fL. cruizser with foils that
retracted hydraulically.

D Drivers of Glmmichs Wia Mubilgas Muns?

POPULAR -
MECHAN IC

w Wale reraft

The Deep Life
Jucques Cousteau offered
his vision of aquatic liv-
ing. He detailed a week-
long experiment in which
two divers inhabited an
undersea module
with internal air
pressure equal to
external water
pressure, The next
step was g 4-room
house for harvesting sea
plants and figh, The future,
aecording to Coustean? Arti-
ficial gills for unlimited free-
dom under water, ™
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Mo%orqracll:t_rrhaimaips ﬁﬂghat
peace of mind is doing it right,
with the right parts.

With Motorcraft replacement parts,
you can maintain the same quality
that was in your car from the start.

For some it’s a labor of love. For others,
it’s just labor. But for everyone, it’s sat-
isfaction knowing the job is done right.
So if vou do it yourself, do it right,
with Motorcraft Quality Parts.

Like Motorcraft FL-1A filters.
They trap more dirt
and protect vour
engine better than
other leading brands.
Or Motorcraft Tested

Tough batteries, with improved cold
cranking power and increased re-
serve capacity. Every Motorcraft part is
designed to deliver performance and

peace of mind. We insist —

on it. So should you. Mﬂtﬂl‘cmﬂ
And Motorcraft fits

Ford, Lincoln, Mercury

and all other makes of cars and trucks.

For the Motorcraft retailer nearest you,

call 1-800-521-5181.

QUALITY PARTS FOR QUALITY CARS



Flavor:

Let’s not beat around the bush. Flavor is what
Merit’s all about. Real, satisfying flavor. Take-a-puff, rewarding,
down-to-your-toes flavor. It's what you love about smoking. It's what you
get from Merit. And because of Enriched Flavor™ Merit delivers
all this taste with even less tar than other leading lights. If that
sounds like your kind of cigarette, just say the word.

Enriched Flavor! low tar.

i -

—

MERIT

L . it

Filter

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

A solution with Merit.

@ Philip Morris Inc, 1985

Kings: 8 mg "tar,” 0.6 mg nicoling av. par cigaratta by FTC method.
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Space-Based Sensors: Eyes In Sky For SDI
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IMAGERS AND SPECTROMETERS

HUNTSVILLE, AL—The
Stratepic Defense Initiative
(SI31) 15 coalescing into n
phase-one Strategic Defense
System (SDS) that planners
hope to deploy before centu-
l‘l'.-":- end, Along with hyper-
'L'i.'||ll.'il:l.' Interceptors ani
pround-based monitoring
stitions, SDS calls for space-
erift bristling with technol-
ogy for sensing and tracking
ballistic missiles

The boost-phaze surveil-
lanee and tracking svstem

(BSTS) has to spot [CBMs
before they release resntry
vehicles and decoys, Twa
contractors—Grummean and
Lockheed—are now devel-
oping designs.

In geosynehronous orbit
22 300 miles above Earth, a
BSTS aatellite must be able
to pick out sudden sources of
heat from a field of a fjuarter
of the Fli.‘1|1!'[.

An even tougher job will
be tracking and identifving
reentry vehieles as they are

ovier the atmosphere. Loek
heed and TRW are working

up |'uJLl.'|'|II:- for ] ,‘-:||,|_|-|,-

Survelllance and ‘I'PH:'I-L':H;_'
Svatem (85TS) to cover this

mid-course phase of missile

trajectory. To help the de-

sign process, the Delense
Department last winter

launehed via Delta rocket an
l-i.]u-r'ijm-ur.'d maotdule fes-
tooned with a x';[]'irh of sen-
At 200 miles above
Earth, the spacecraft re-
leased Lest objects to simu-

0

Above, Lockheed-concelved
BSTS craft detects heat of
ICBMy” liftoff plumes, Mirror in
recess guides infrared
radiation to concealed array
of charge-coupled devices.
Functions of external devices
are classified. Delta-launched
experimental module [left)
contains both active and
passive sensors, including
laser detection and ranging
[ladar).

late both live missiles and de-
rovs, then maneuvered to lot
the sensors view the objects
against apace, atmosphere
and planet hackgrounds,
The inereasing dollar
amountz £lated for sensor de-
vielopment, along with the
secrecy sheathing the re-
search, speak to the pivotal
role that BETIR0OPS i:l..;i_\,' 1N =ira-
tegic-defense planning.
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Tractor-Trailer
Becomes Bus

LOS ANGELES, CA—
Some eommuters are already
riding this hyhrid vehiele
from Orange County parking
lots to downlown L. A, The

driver cab is a standard
1l|.|l|'| (K l||‘I|h1||':l' Lractor r'||lll:'|'|.
anil 4 Mexicun bus maker his
styled the passenger module
like an alrline cabin, Advan-
tagres over conventional bus-
5 Inelude substantial
RHVINES an mantenanee anil
a Muel-efficiency edge.

SuperBus negotiates curves more easily than conventional bus. Drivers like front-engine feel.

Programmin
Hr;pgercubes 2

ALBUQUERQUE, NM—
This hypercabe at Sandiy
MNationnl Labs works 1024
minicomputer-caliber pro-

CEEssITs .-II.'IIil‘.iIIIl'l|il.-i_'.'. |.1'Ir-

grammers recently side

stepped o theoretical hurdle

to harnessing the maching's
full pawer. The computer
now copitates 10 times faster
than omee predicted

World's fastest hypercube.

THRLISTER

STRATICN ITT D00 A,

FRAILLLS

FASADEMNA, CA—Hoss
Jones of NASA's Jet Propul-
sion Laboratory has pro-
posed using electromagnetic
(EM) railguns to launch 10 to
50 small, relatively inexpen-
sive spacecrall every year
from low Earth orbit.

The &-in.-wide crafl could

Earth’'s Flying Saucers To Probe Planets

SECORDARY

MIRROR

P PRIMARY
SLEHADE

perform either flyby or impact
missions. Though each vehi-
cle would be limited to only
one 1o three functions, multi-
ple spacecraft could bea Hown
lo the same targel carrying
differant experiments. This
redundancy could guarantee
at least partial success.

One big advantage ol EM
launch is the extremely high
velocities. For example,
Jones astimates that a 3-
pound spacecraft could
achieve an exit velocity of
about 22,000 mph, enabling it
to travel 750 million miles in
two years, aided by additional

Minispacecraft adapted from
501 kinetic-energy projectile

design (left] detects radiation
from Saturn. Craft is dwarfed
by 19705 Voyager 2 |above |,

on-board propellant.

Space scientisis could
capitalize on EM research al-
ready conducted under the
Strategic Defense Initiative.
Key to the concept's develop-
ment are Instruments Insén-
sitive to high-acceleration and
magnetic forces.

{Mare Tech Update on page 16)




-_putstanding products

POLYSHIELD QUALITY
STANDS ALONE

POLYSHIELD'S

help_protect the

investiment in your

vehicles, boats, and

aircraft. A distinctive

fine of tar care

products conceived

and formulatedto

~ the highest standards of
quality,-POLYSHIELD ™

products work together
for-enhanced-effectiveness.
POLYSHIELD™ Car-Polish's.
advanced, no-wax fermula

Jeaves a tough-shieldcoat that
honds te-any. non-porous:.
surface, and produces a shine,
with a unique deep gloss.
POLYSHIELD' Car Polish
provides the best protection
against dirt, pollution, and the
universal probiem of acid rain.

\_ An excellent companion product, Leather
Lifg’* 15 a protective dressing that J

_yestores and beautifies leather, vinyl, ‘and
rubber, thus preventing aging and
cracking. Each of iour cleaners is specially formulated
to do a specific Job. For surfaces with oxidized paint,
POLYSHIELD™ Pre-Clearier is your best Det. POLYSHIELD™
Leather & Vinyl Cleaner should be used to clean
surfaces beforé applying Leather Life.™” To clean your
car, plane, or boat, POLYSHIELD™ Car Wash does a most
effective job. POLYSHIELD™" Car Care Products: a quintet
of quality. The maore quality we put into our products,

_“the more guality you get out of our products.

For ordering information;
PDI,YSHJELD Products Inc. USA: 1-800-228-7659
'P Dugont, NJ 07628 NJ: 201-501-0080

POLYSHIELD Progucts inc., 1988




LONGBEACH, CA—Start-
ing in 1990, carrier-based
fighter and attack pilots will
learn the ropes on this 2-
place MeDonnell Douglas/
British Aerospace trainer.
The T-15A Goshawk will re-
place the T-2C Buckeyve and
TA-4] Skyhawk as l.]w oen-
terpiece for the Navy's new
undergraduate jet-pilot
training system,.

Adapted from British
Aerospace’s Hawk trainer,
the plane has been tailored

JULY 1988
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New Wings For Training Carrier Pilots

for carrier takeoff and land-
ing. Modifications inelude an
arresting hook, strength-
ened airframe, lateral
rather than ventral
air brakes,
higher-lift
wings, and a dual-
wheel steerable forward
landing gear. The Hawk's
single Rolls-Royvee enpine,
developing 5450 pounds of
thrust, alzo powers the Gos-
hawk. It is just under 39 ft.
long, with a31-ft, wingspan.

‘-""-
SF0

Undergraduate Goshawk
pilots will also work out ex-

The first Goshawk
flew this spring,

sigmed simulators. Thanks to
the low operating costs of the
Goshawk, the overall system
1= expected to cut the Navy's

tensively on Honeywell-de- | training costz in half,

Dutdoor Alr Condltlomng In Desert

PHOENIX, AZ—Simple technology is bringing relief to this
broiling desert metropolis. Engineers from the University of Ar-
izona's Environmental Research Laboratory are supervising
the installation of 10 30-H.-high cooling towers in a dowrtown
Phoenix plaza,

The structures recall the Mideast wind lowers that deflect
breezes over pools of water, The Phoenix towers will work with
or without wind, however,

On each side of the tower's top are waler-soaked cellulose
pads. Sump pumps help distribute water continuously over the
pads. As the water evaporates from the pads, the air inside the
top of the tower becomas cool and moist. The cool air falls, due
to convection, and blows out on to the plaza through double
doors at the tower’s base.

The pressure drop inside malntains a sleady intake of dry air
al the top. A cloth baffle captures wind movement from any di-
rection to give this air flow an added kick.

Hot air enters cooling
tower [red arrow], cools and
sinks [biue arrow). Detall of

Temperatures outside the doors can be 30° cooler than sur-
rounding areas during summer. Decoraling the plaza with
plants and sunshades will enhance the cooling effect. The air
is more humid, but that's not a problem for a city like Phoenix.

The towers will also work to cool interior spacas, according
to project engineer Kathy Kenl, if coupled with an updraft ex-
haust tower, Operating a cooling tower cosis about 55 a
month, including water, and the Ya-hp sump pumps can run off
photovoltaic cells. Widespread application will lighten electric
utilities’ summer loads in hot, arid locales.

-]
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HOT WEATHER

AUTO ACCESSORY

. 'Sale Price. Deluxe air compressor.
12-voll, 225-psi compressor with pres-

sure gnuge. emergency light, more.
Avaliatie In Most K mart e e —

SIEHeS ASIOss The LS A,

1.97

0. 1 Sale Price. Recharge kit includes can
dinish W hile providing a durable, of Leak Chek, charging hose and
he. 64-l.-0z. economy size. safety top valve. For many autos

e
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HOT WEATHER
AU

TO ACCESSORY
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Sale Price Ea. Gumout car- Sale Price. hnmmﬂnm
steering or disc/drum brake buretor cleaners.13-oz.-net- or glue effectively bonds
flulds. 12-1l.-oz. size. Save! wi. spray, 12-fl.-oz. liquid many surfaces. 4'2-02.*
Bacales A Mir's § 1 Bail-in Bebote Wik it I

Punchase OF 2 - Dedalls In $omwe

EVERYDAY -l
LOW PRICES R

Durkee Alwood Original
Equipment Quality Belis At
Everyday Low Prices!
Choose From V Belts Or
Special Drive Belts For




Summertime Is Savings Time At K mart!

$2

Sale Price. Simoniz Il Value Sale Price. Rain Dance car
Pak. 14-0z.-nel-wi. paste wax, wax. Choose 14-oz.-net-wt,
4-fl.-0z. 5TP vlmﬁahctunl. paste or 16-f.-oz. liquid.

*Peicn Balons b 5 52 Bty - Dt by Siowe “Pricea Balors Mir's 52 Mol-in Babais - Dekols in Soe

3 _.; # |
A PROTECTS !
@ BEAUTIFIES

------

3.77 U 227 ==
e | ] Ea.
“Mhmi Sale Price. Armor All Profeciant Sale Price. Wheel cleaner. 23-
mﬂimgtﬁlii for vinyl and leather. 16 1. oz fl.-oz. mag or wire wheel clean-
e Eer by R A U e
T . W e el | s o
e Setorng Fllice
= POOLID SPONSOR OF THE w88 L] 5 -':_ T FEAM



HOT WEATHER
AUTO ACCESSORY

_—

On Sale June 29 Thru July 16
&

ice Ea. Sunshades in o wide selection of fun-to- Sale Price Ea. Mini fan for car, RV, van.
display scenes and eye-catching color combinations. 4"12. Heavy-dutyCarFan. . Ea., 10.97
olding Sunshade With Sun GlassDesign ........Ea,1.77

31 u 9 Coftan

Sale Price. 20™x10' roll of solar window film. Easy to Sale Price. Car cover. Medium size.

apply, helps protect your car's interior from the sun.

30"x5 -roliSolarWindowFllm . .........co00e00
Ay, iy wary Mol soka whaea prohibied Dy low

Sale Price Ea. Sun curtain designed fo shade your car's sale Price. Rain-X. "The invisible
or van's interior from damaging sun rays. Roller style for windshield wiper" forimproved vis-
hcﬁnnwenlani installation. Great summerime savings! ibility and safety. 7-fl.-oz. bottle,
Ry vary
“m::: ¥
T e Flace

EROUD SPONEDR OF THE W8 |E E E PRI TEAR
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NASA's Mighty

Robot Riveter

NEWORLEANS, LA—A
unique toal assembles the
center section of the Space
Shuttle's huge external tank,
It's a S3-1t.-tall automated
riveting machine custom-
built by Gemear Svatems and
II|II'I'il1.I.'I'|. by Muartin Marietta
at NASA's Michoud nssam-
bly facility.

Not anly is the machine gi-
gantic, but it can rivet on a
viertical plane, able to work
o higeh curvedl sectionns.

A huge turntable positions
the curved sheets of metal
that the riveter joing. The

tool changer and a S-position
rivet injection system. The
tonl changer has an 18-posi-
tion rotating tool turret con-
taining 12 drill holders and
six anvil holders

The svstem can automati-
cully select the right size fas-
tener hy measuring the
thickness of the material to
be fastened together. Each
riveting .t.\-al-|11|l::_'.' haz a fi-
]11'1'II!J1 ez .-ul'l.'.-[HI]i to dietect
missing or misoriented (as-
Leners before injection,

Each system requires a
control-station opeErator anil
an inner oh2erver.

According to Martin Mari-
elta, the machine can drive

Ring-shaped positicner moves curved sheets into riveter.

2000 rivets a day when fully
operational. The accuracy
and quality of the work is ex
pected o save 8 percent on

riveting material costs.

machine his two functionally
identical upper and lower
riveting systems, each with
an inner and outer CHITIAE®

Loeated on the outer car-
rigge assembly is a preumat-
ieally operated automatie

assembly. Both operate inde-
pendently and can be work-
Ingat the same time,

Virtual-Worid emote Control

MOFFETT FIELD, CA—
NASA's Ames Research
Center has developed an in-
teractive virtual-environment
syslem for use in space. Con-
trolled by operator position,
voice and gestures, the sys-
fem lefs a user explore and in-
leract with a remole site.

A helmet-mounted visual

unit consisls of wide-angle
liguid-crystal display screens
lor each eye.

When the user moves his
head, a tracking device con-
trols the changesin displayed
steraoscopic images sent
from remote sensors

Delivered thraugh head-
phones, 3-dimensional

sound provides spatially car-
respondent cues flor objects
in or outside the field of view.
The syslem also uses speach
synthests and recognition for
reporling and response.

Faor tactile inleraction, a
user wears gloves with flex-
detecting and motion-track-
ing sensors that transmit the

Telerobotically testing pneu-
matic grasper at Space Station.
arm, hand and finger move-
mienis o a EDr‘I‘IﬂUtEr.

Applications being ex-
plored include workstations
for telerobotics, the manage-
ment of large-scale integrat-
ed information systems, and
remote surgery

POPULAR MECHANICS & JULY | 988 {Mare Tech Update on page 181 17
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Plants Help
Purify Sewage

ITHACA, NY —Devised by
Cornell University research-
ers, an experimental facility
firgt runs raw sewage
through tanks containing
anaerobic bacteria. The mi-
erobes absorb toxic sub-
stanees anid digest suspenil-
el salild matter, converting
the waste to useful methane
gas. Effluent from the hacte-
rial tanks then filters
throogh roots of plants
grown in shallow hydroponic
troughs. The partially treat-

Comparing input with output.

edl water i still nutrient-rich | i= clean enough to dreink. The
and clean enough to nourish | syvstem generates nursery-
healthy plants. Outflow from | quality plants and uses mini-
this stage, once disinfected, | mal enerpy,

Building A Better Bobsled

Alrflow Sciences englneers craft sled model from clay.

LIVONIA, Mi—It's back to the drawing board for the next-gen-
eration bobsleds ("Gold Medal Gear,” page 72, March 1988).
According to sled designers at Airflow Sciences Corp. (ASC),
the breakneck pre-Olympic schedule meant the sleds were
delivered to the Calgary Winter Olympics before testers could
provide good over-frack data.

The next step, says ASC's Jim Paul, is the development of
two test sleds outfitted with sensors to detect temperature, ac-
celeration, asrodynamic pressure and other facltors. Telem-
etry devices will relay the data to a computer during test runs.
Though the two sleds will look identical, one will sport a con-
ventional steel chassis while the other will have ASC's chas-
sis-less fiberglass-composite design.

ASC will pay particular attention to high-frequency vibra-
tions. One issue is whether the sleds perform betler when the
runners plane smoothly or chatter down the track.

hesized Sounds
rom Saxophone

WEST LINN, OR—Musical
engineers continue to forge
new hybrids between tradi-
tional and electronie instru-
ments. Bringing digital
control to this saxophone in-
volved fitting a flex trans-
dueer inside the reed, plant-
ing an air-pressure senser at
the base of the neck, and re-
placing the finger keys with
electronie buttons, These

features translate perform-
ance—lip pressure changes,
bredth attack and note selec-
tion—into digital data. Rout-
ed instantly to a synthesizer,
the data guide the shaping of
sounds. A saxman can even

artisyn

-

Cable powers sax’'s sensors and
sends performance data to syn-
thesizer Interface left).
program an onboard micro-
computer to doctor his per-
formance data before it
leaves the instrument.,

Superresolving Microscope

ITHACA, NY—The prob-
lem: How to resolve micro-
features smaller than the
wavelength of light, without
damaging the sample by us-
ing shorter-wavelength radi-
ation like X-rays or charged
particles like electrons,
Cornell engineers have il-
luminated such ultratiny ob-
jects. The apparatus consists
of a superthin aluminum-
coated glass tube ending in
un aperture Y th the wave-
length of light—Yauth of a

hair's width, The aperture is
fixed at an equally minute
distance from the sample,
which is lit from below, At
such a short object-Lo-aper-
ture distance, aperture
width, rather than wave-
length, determines resolu-
tion. The technique will vield
high-resolution pictures of
viruses, molecules and mi-
cromachines, Mu]

Sample is scanned and image re-
corstructed like a TV picture.

CORNELL PHOT0
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Before you buy any radar detector,
check its references

SInce our beginning in 1878, we've always
been committed to high-performance radar
waming. The results of that commitment are at
the bottomn of this page.

Our strategy

Our engineers never stop working on the
challenge of radar warning. When they invent
a better way, even If it's only a minor detail,
we rush that improvement into production. We
don't wait for next year's model: We make a
running change in our own factory in Cincinnati
as 500N as possible,

Performance payoff
This policy of running changes instead of
model changes allows us to apply our energy
where it does the most good: maintaining top-
rated performance. We never waste our energy
on new styling and funny features.
The payoff for you: when you buy Escort
or Passport, you know you're getting the latest
sciance in radar waming.

Check our referencos
After ten years in the radar-warming busi-
ness, we think our way works best, But don’t
take our word for it.

Listen to the auto magazine experts, Balow
are their test ratings. And these are overall
ratings, not just quotes taken out of context.

We'll sand proof
Just call us toll-free {1-800-543-1608)
and we'll send you the most recent tests, com-
plete and unedited. Read for yoursell exactly
what the experts say,

From us to you

In addition to continuous improvements,
we have another unigue policy. We sell direct
to you, not through stores. Because we can
serve you betber if we serve you personally.

Call us toll-free with any questions, If you
decide to buy, orders in by 5:00 pm eastemn
time go out the same day. We pay for UPS
shipping. And overnight delivery by Federal Ex-
press is only $10 extra.

Guaranteed or else
If you're not completely satisfied within
30 days, return your purchase. Wa'll refund all
your money, including return postage. There
are no hidden charges,
For radar warning you can count on, just
call us toll-free.

Order Today
TOLL FREE 1-800-543-1608

[ Wion-Fii Bam-11pm, Sa1-3un 5:30-6 EST)

(B
PASSPORT

RADAR-RECEIVER
fi—— e ——— =}

PASSPORT $ 295 (onic res. acd $16.53 tax)

ESCORT

RADAR WARMNING RECEIVER
e ——————n

ESCORT $245 thio res. add $13.48 taa)

Cincinnati Microwave

Cincinnati, Ohio 45249-9502

A REPUTATION FOR PERFORMANCE
ESCORT AND PASSPORT ARE CONSISTENTLY RATED HIGHEST IN MAGAZINE TESTS
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INSIDE

Ford Escort For 1990

ORD IS testing its
planned replace-
ments for the Escort

line. This 2-door will be sold
by Ford dealers exclusively
along with a 4-door version.
Mercury dealers will get the
4-door as the replacement for
the Tracer that it now im-
ports from Mexico.

The car will be built by
Ford in the United States,
but much of its chassis desipn
iz taken from the Mazda 323,
However, Ford will furnizh
the drivetrain, including en-
gine, transmission and front-
drive system,

Note the mask over the
rear window and C-post in
the photo at right. 1t covers
part of the side glass and the
seams of the hateh-door open-
ing. Headlights on this car
are of a low-profile type that
allow Ford to create a lower
hoodline and a lower overall
appearance for the car,

Sizing Saturn
M will build the Saturnina
size halfway between com-
pact and subcompact. That's
the plan for the Saturn cars
you'll see in late 1990,
Saturn planners have
largely abandoned the idea of
building & subcompact to
compete with the least ex-
pensive imports, Instead,
the ear will be a competitor
for Aceords, Camrys, 626s
and similar models. Three
body styles are planned: a 4-
door gedan ani two 2-door
Lypes.

Three
New Names
Chrysler will field cars with
three new names for
198%—Dodge Spirit, Plym-
outh Acelaim and Chryzler
Imperial.

Spirit and Acclaim are
newly designed cars—cade-

The Imperial name has
been resurrected to go on
Chrysler's new flagship 4-
tdoor sedan. Major differ-
ences between the Imperial
and the current New Yorker
are a 4-in. longer wheelbase,
a similar stretch in the over-
all length and an opera win-
tlow in the C-pillar.

Geo Tracker

The bow-tie badge on the
grille of the sport/atility ve-
hicle seen in the photo below
says Chevrolet, but the Geo
Tracker 4x4 will be built by
Suzuki, not General Motors.
The 4-place, 4-wheel-drive
Tracker is smaller than
Chevy's 5-10 Blazer, but
larger than Suzuki's highly
successful Samurai.

Twao 4-cylinder engines
will be offered, a 1.3-liter for

D[RO

Ford sales malnstay Escort gets
all-new skin and Mazda 323
underpinnings for 1990,

the base Geo Tracker, and a | about the same time, when

1.6-liter ohe all-aluminum
performance edition for the
premium model.,

The hardtop shown here
will be joined by & convert-
ible soft-top model in Chevy
dealerships sometime late
this vear or early in 1989, Su-
zuki dealers in the United
States will also get their ver-
sion—without bow tie—at

they will sell the Tracker
alongside the Samurai.

Geo is a new name Chevy
plans to use as a marketing
umbrella that will cover all
its imports, including Sprint
and Spectrum sedans. Ini-
tially, the Tracker will be
built in Japan and shipped
here. But in its second year,
the vehiele will be produced
at a Suzuki plant in Canada.

King Corvette

At Chevy they call it the ZR-
1, but it probably will be
known by its more dramatic
King of the Hill label.

Latest reports on Chevy's
1968": supercar indicate that
the highly complex 32-
valve, double-overhead-cam
engine won't be repairable at
the average Chevy dealer-
ship. If something goes, the
car will be returned to

Chevy's engineering center
{ Plegse tiern fo poge 24 )

Chewvy will add Suzulkl-bullt Geo Tracker sport/utility entry midway
through ‘8%. Hard and soft-top editions will be offered. as well as $wd.

named the A-bodies—that
replace Aries and Reliant.
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Exercise Your Options.

Buy a Jeep Coﬁ:idw better equipped
and loaded with options for less money than
Ford or Chevy: now only $76307

Start with a great base price then add our most popular options in Super Drtmn Discount Packages and

et more ]L‘EE for less money. Similar savings are available for all two-wheel drive or four-wheel drive,
ongbed or shortbed models. So no matter which Comanche you choose, you'll save. And best of all,
you'll be investing in an American legend: Jeep. For further information, call toll-free 1-800-JEEREAGLE.

Super Option Super Option Super Option
DISCD‘I.II‘H: ackage Dmcuunt ckage Discount Package DlSCﬂI.II'It ge
2WD JP1 4WD JP1 2WD JP2 4WD JP2

Save $1000** Save $1200** Save $1200™" Save $1200™"

* Ploneer Trim Package * Pioneer Trim Package * 3.0 Litre Powser-Tech Six. the most * 4.0 Litre Power-Tech Six
* Power Steeting * Power Steering powerful engine in s class * Pioneer Trim Package
* Intermittent Wipers # Intermiitent Wipsers * Pioneer Trim Package * Power Steering
* Dual Mirrors * Dhial Mirroms * Porwerr Steering * Intermittent Wipers
* Rear Step Bumper * Rear Step HBumper * Intermittent Wipers * Dual Mirrors
« AM/FM ET Stereo Radio = AM/FM ET Stereo Radio * Dhal Mirrors * Reear Step Bumper
* Tinted Glass * Tinted Glass * Rear Step Bumper * Gauge Group
* Sliding Rear Window * Sliding Riess Window * Cauge Group * Tilt Steering Wheel
= Tilt Steering ¥Wheel * AM/TM ET Steren Cassette
“Based on manufactuners su ed refail price of WD Comanche SWE with [I7 * AM/FM ET Stereo Casartte * Tinted Glass
e cormpared o Fond ﬁ@nfuslm and Chevy 510 hase packups » Tinted Glass + Sliding Rear Window
o Tau's\, tithe and destinatitn charges + Sliding Rear Window * Conventional Spare Tire
Hoavings dtmqllckn'pm:fpndmm compared with » Slid
rrpl:u.l:n Fn.lr:_h.'nrd g I. 5 Flate Mﬂ!

Joop s a registered tmdemark of foep Corporation
Buckle up for safety.

Jeep
Only in a Jeep. Comanche 2203



Be a winner...
L PLAY S

- MILLIONAIR

1 CASH QUIZ =
Winup 101,000,000

Monthly Contests Through September 1988+ 3 Ways to Win

Win a 2.00 Bonus Prize every month

Win $2.00 cash for sure when you submit an entry of 10 or more correctly answered game tickets.
Limit one $2.00 Bonus Prize per month per household.

Win monthly prizes up to *°50,000
Send in the mast correctly answered game tickets any month and win $50,000. Also, ten $5,000 prizes
and one hundred $1,000 prizes will be awarded each month. Names of major monthly prizewinners
will be listed in metropolitan area newspaper advertisements

Win £1,000,000 Grand Prize

Winners of six monthly $50,000 prizes will compete in the $1,000,000 Grand Prize Playoff.

Here's how to play

* Get game tickets in special packs of WINSTON, SALEM and CAMEL cigarettes, ar
sea Official Rules for alternate bonus game ticket offer.

= Each game ticket has four multiple choice trivia questions about TV, music, sports,
movies and other fun subjects.

* Answer questions by cirching the letter in front of yvour answer

# Use the four circled letters to spall the “Payott Word™ answer. A "payaff clua” is pro-
vided to help you (see Sample Game Ticket).

* Every correctly answered gama tickel is worth one “point,”

# The goal is to submit an entry with as many points as possible to win prizes (minimum
10 paints needed o enter).

+ Monthly contests will continue through September 1988, You can enter avery manth.
Or, you can save game tickets for several months to submit a highar point score entry.
It's up to you

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide,
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INSIDE DETROIT

(Conrtimpied fronm page 20

Follow the
PRE-VENT
prescription
for fuel tank

hiccups. ik e

A fuel tank that hisses or gurgles when ago, Chevy officials promised that it

Bronco Il 4-door proto after crash testing.

you take off (he cap may mean high
fusal tank vapor pressures. The new
FRE-VENT fuel cap from  Mheroucis aa

Stant i5 the rlght remedy
for “hiccups’” becausa il
1elieves fusl tank pres-

sure before the cap is
removed from the
filler neck. Look
for the bright red |

fuel capwher- §
aver you buy

Siant Inc.
Connersville. Indiana 47331

CPEE Slant inc

THE CONVENIENT WAY TO
TOUCH UP YOUR CAR?

HIT IT WITH A STICK.

Pick it up. It fits in your

hand. Just pick ult'ﬂltput

hit it with The Stick and bufl.

That's it. CAR STICKS auamh;

cleaning your whole car. They or

that one unsightly spot, that one b

you want to be rid of, fast. The CAR STICK

is the quick, clean, easy way to touch up yal
car. The CAR STICK"™ family of products, for W
you don't need to clean the whole thing.

STICKIT!"

Chief Auto Parts « Pep Boys = O'Reilly Automotive =B
Shopko Stores « Meijer « Fedco « Central Tractor - Participating
Osco Drug Stores = and other fine stores where car-care products are sold,

1988 New Concepts, Inc., 1-800-232-5TiK

would be world-class, Given the ZR-1's
estimated top speed of 170+ mph, with
handling capabilities to go with the mus-
cle, the new car's performance will keep
the bow-tie publicity people working
overtime to find some new superlatives.

Project Crash

Diespite the appearance of the crash-
test prototype above, Ford has not
abandoned its plan to introduce a new 4-
door version of its Bronco 11 sport/utili-
ty vehicle in 1990, The wreckage is part
ofthe development that every new vehi-
cle goes through in order to satisfy Fed-
eral safety regulations.

This hulk is what remains of the Bron-
co 11 body after a high-speed frontal col-
lision into a conerete barrier,

What it suggests, in this instance at
least, is that there is more work to be
done in reinforcing safety sections of the
vehicle's body.

Buckling at the cow] and in the rocker
panel are faults that must be corrected
in the final Broneo 11 bady. It appears
that a previous test of this body was also
run, as evidenced by extra target mark-
ings that still appear on the sheetmetal.
Estimated speed of the vehicle in this
crash—30+ mph.

Hope For Fiero?

Rumors abound in Detroit about the
future of Pontiac's Fiero, a ear that
currently has no future at all—not offi-
cially, anyway. Nevertheless, stories
persist of outside companies proposing
a joint venture with General Motors to
build a newer version of the 2-seat
SPOris car.

They po like this: The car will be given
new exterior styling, a roomier interior
and a turbocharged V6 engine.

With those moves taking care of most
of Fiero's shorteomings, and also pre-
senting a fresh appearance, the future
Pontiac Fiero would sell at a money-
making price of 316,000 or slightly
monre.

However, industry insiders aren't
holding their breath, They think the car
is gone forever, the victim of high insur-
ance rates, more competition from over-
seas, and a general decline in the 2-seat
sports-car market. ™
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FLECTRONICS

BY STEPHEN A.BOOTH

Small But Colorful

T I8 NO small coinei-
dence that downsized
electronics products

begin arriving on store
shelves in time for the warm
weather months, Summer's
the time when people most
appreciate small, portable
items as traveling compan-
ions for vacalions or even
daytrips. As pointed out in
last month's column (“Elee-
tromics,"” page 28), battery
usage continues to rise, and
the sales curve plots almost
like the temperature on a
weather praph. Now, yvou
can add LICD eolor TVs to the
list of portables for which
vou'll buy batteries.

At this writing, liquid-
crystal display (LCD) color
TVs are available from Mag-
navox, Sharp and Sony. In
sereen size (3-in, diagonal),
operation and technology,
the three units are quite sim-
ilar, Another similarity is
price: In one word, high, The
Magnavox Personal View
carries a suggested retail
sticker of 449, Sharp’s Crys-
taltron and Seny's Color
Watchman weigh in at 2600,
Of course, actual street
prices will be lower, but you
get the picture, For about
the same money you might
purchase a 19- or even 2Z5-in.
set and still have change for
TV dinners. With LCD tech-
nology, you're paying for the
privilege of taking your liv-
ing room on the road.

I recently had the opportu-
nity for a hands-on workout
with the Magnavox unit. In
future columns, I'll report on
the Sharp and the Sony (the
latter also includes FM ste-
reo radio). For the time be-
ing, an examination of the
Personal View will serve to
explain how color LCD
works and the reason for its
high price.

Why the cost disparity be-
tween these new colar TVs

POPULAR MECHANICS ® JULY 1988

and the black-and-white, 2-
in. LCD models that have
been around for years and of-
ten =ell for well under $1007
Color, as you might expect,
has something to do with it.
But in terms of brightness,
contrast and image quality,
the new sets stand head-and-
shoulders above the older
ones, owing to their use of
thin-film transistor active-
matrix displays,

How they work
The LCD TV's portability
owes to the thinness of the
sereen—only W in. thick.
Across the 1%-in.-high =
2%«-in.-wide surface of that
screen are (in the case of
Magnavox and Sharp) 92,160
picture elements (pixels)
that project the TV image.
The pixels are arranged in
lines, 240 per line from the
top to bottom of the screen,
384 per line running from the
left to right side of the
gereen. A color filter laver
over the pixels alternates
dots of red, green and blue,
Using the active-matrix
drive system, each pixel is in-
dividually connected to its
own thin-film transistor,
which transmits the voltage
changes that correspond to
changes in the moving TV
picture. These changes can
come every Yy, of a second,
the frequency of a TV frame,
Because each pixel in the
240 = 384 matrix is individ-
ually addressed, there is no
danger of the picture infor-
mation spilling over into ad-
jacent pixels, This was not
the case in older, passive-
drive systems, where the
picture information had to
travel the entire length of the
vertieal and horizontal lines
to address an individual
pixel. Voltage leaks along
the way would cause cross-
talk with adjacent pixels,
resulting in poor contrast.

Other elements that contrib-
ute to the sharpness and ac-
curacy of the new LCD TVs
i a black matrix mask that
separates the individual pix-
els, the use of improved lig-
wid-crystal materials, and a
built-in backlight whose col-
or temp is close to that of nat-
ural light (from the Sun).

An active-matrix set is
more difficult to manufacture
than a passive system: The
glightest imperfection or hit
of dust means the entire pan-
el must be rejected. Thisis
pirtly reflected in their high
price, which should come
down as manufacturing
yields improve and as more
competitors enter the field.

Built-in versatili
Inaddition to VHF and UHF
reception (through a built-in
telescoping antenna or, with
anadapter, from external an-
tenna or eable) these color
LCD TVs ean display pie-
tures from VCR, video cam-
era or other video souree,
Power comes from a supplied
AC-to-DC adapter, optional
car battery adapter, or from
alkaline batteries (five AA
cells for Magnavox and
Sharp, four for Sony).

Partable color TV is
shown here hall actual size.

Magmavox cites 2 hours of
battery life when the screen
is viewetl in the lowered posi-
tion (to use the backlight).
With the screen raized (as
shown here) to take advan-
tage of ambient light, bat-
tery life is 4 hours, I found
both spees to be uncannily on
target. As the batteries near
exhaustion, the picture goes
to b&w briefly, then vanish-
es, and shortly thereafter the
audio goes mute,

You can conserve a bit of
power by using the supplied
earphone instead of the built-
in loudspeaker (whose sound
quality is as excellent as the
picture's quality). But don't
count on uging ambient light
too often. For one thing, it's
difficult to angle the screen
just right to grab a free ride
from a sunbeam. And out-
doors, you'll more often than
not need the added bright-
ness of the backlight to over-
come reflections in the
screen. Magnavox, by the
way, does offer a sunshade,
NiCd rechargeable battery
pack, and a more powerful,
angled backlight as options.
Stay tuned for a viewer's re-
port on the Sharp and Sony
maodels. ™
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IMPORTS

BY BILLHARTFORD

More Convertibles
On The Way

. OUR annual urge for
Y a convertible pops up
with the erocuses.
Admitit. The little green tips
of envy surface—usually in
| March—when you see those
| neighborhood kids. They're
always the first to throw
back the top on that clunker
of a convertible, Time tostart
harvesting color brochures
from your local dealers.

Usually, the urge passes.
If it didn't, convertibles
wolld be the only cars from
the world's automakers. So,
June 21st comes and goes,
and you've survived again.
But look out! In recent years,
ever-returning spring has
seen more topless models to
choose from,

Isle Of Capri

One of the most eagerly
awaited soft tops for "89
bears a recycled nameplate:
Capri. Lincoln-Mercury
promises the car will be an af-
fordable roadster. That
means about $15,000. The
Capri, which can be seen
in preproduction
metal at this
year's auto shows,
will be built in
Australia. The
practical part of
the package is
that it's based on
Mazda's highly re-
garded 323, with
its reliable and
gquick, 1.6-liter,

26

Mercury Capri, with Ghia styling, Mazda power and reasonable
price, will be in production for top-down motoring next spring.

fuel-injected Four.

Little Lotus

Another anxiously awaited
roadster, at least among afi-
cionados willing to go up to
£25,000 for their tanning ma-
chines, is the Lotus M100, to
be called Elan, another recy-
cled nameplate. Potentially a
150-mph road burner, the
lightweight British creation
will owe its performance to a
weigh-in of 1600 pounds, cou-
pled with 160 hp from the tur-
bo version of its powerplant:
lsuzu's 1.6-liter, 16-valve

w_/”_._# A

n;a Ca- |
pri will get XR2 designation
and a 132-hp hop-up.

Four. The Isuzu connection
is by way of GM, which now
owns Lotus Cars and has
Isuzu as a Japanese partner.
Laotus will sell the Elan in the
1.5, market through a net-
work of about 100 dealers.

The roadster's composite
body has a low C, of 0.32. For
scale, just imagine a topless
Honda CRX and you'll have
an ides of how you'll feel at
the wheel.

Stitch In Time

Canvas is in the cards for the
tops of some existing hard-
tops, too. The Sterling will
likely get a power soft top for

Lotus Elan roadster, with 1.&6-liter buzu Four up frant, comes here from England spring "90.

89 and Jag's XJ-S convert-
ible top may be factory-
stitched soon. Detroit is as
active as the importers, with
plans to let the Sun shine into
the Buick Reatta and Pontiac
Firebird, for example.

No Waiting

But if you've put off the top-
down treat for too long and
aren't going to wait a sunny
day longer, you can find full
convertible models among a
third of the import manufac-
turers. Remember, we're
talking true topless here—no
T-tops or Targas.

Muosat easily affordable are
Alfa, Toyota and VW, The
Cabriolets from VW are be-
tween 315,000 and $17,000
and offer roll bar and back
seat, Toyota's Celica is under
$20,000, as are Alfa Romeo's |
Graduate and Veloce. The
loaded Quadrifoglio is
325,000, Alsoin that price
range is Mazda's RX-T.

Beginning at $30,000 are
Saab’s 900 and BMW's 3251,
Convertibles from $40,000 to
$86,000 are from
Maserati, Mer-
cedes, Ferrari
and Porsche. Sun-
shine money from
$150,000 up to
$200,000 must be
paid for Aston
Martin, Bentley
and Rolls Royce.
Too hot to pop the
top!

™
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If you don’t have
GE Halogen Headlamps,
you may be missing
something important.

See farther,
drive safer with
GE Halogen
Headlamps.

You can actually
see up o 259 farther
doum the road with
GE Halogens
And their crisper,
whiter light is turice R ——
as bright as ordinary headlamps,
s0 you also see more clearly
Bml now and you 'l see up to a
$4.00 refund check from GE.

ALl o v o iy e

o)

We bring good things to life.

| 1 [~ — —REFUNDOFFER- — — —
1 | For your §2 refund on any
1 1 | GE Halogen PrerPlus Headlamp
-r | ($4 refund on two), remove the UPC
| symbol(s) from the package(s) as
| pmqf of purchase and mail with this
Jorm 10: g HALOGEN REFUND

P} Box 5102
Tecate, CA 920945104

Print clearly or use mailing label.
Niamr,
Adddres
ity

|

|

|

|

|

| seatemip_

I Number of lamps purchased: 11 O 2
Namre of retailerfstore where If.r.l.lfrht'lnl'.

|

|

|

|

|

|

1

ALL HEQUESTS MUST BE RECEIVED BY SEPT. 14,
1988 L:mrl'-f.r.l-’ oy iy ov s, 0
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OLD HOUS

BY BOB VILA

Restoration Faucets And Fitting

AST month, we saw

that the market

for reproduction .
bathroom fixtures—like

lets and claw-foot tubs—is
alive and thriving. This
month we'll look at some fau-
cets and fittings that make a
period bathroom complete,
Thanks to suppliers in this
enid of the reproduction busi-
ness, outfitting an antique
bathroom fixture or a new re-
pro model isn't too difficult.
And for those of you whoonly
want the real thing, you can
always take a chance on a sal-
vaged faucet or fitting.

Antique styles

As | explained in my last eol-
umn, the advent of indoor
plumbing during the Vietori-
an era has simplified the
choices in period bath remaod-
eling. In most cases, creating
a period bath means, quite
simply, taking the fixtures
and fittings back to the Vie-
torian period.

Many of the old, gquality
faucets and fittings were ei-
ther solid brass or nickel
plated. The less expensive
chrome-plated brass became
popularin the 30s.

Most of vou are probably
familiar with old-fashioned
faucets. One style is the
spoke or cross handle faucet,
usually made of porcelain or
brass. The porcelain handles
are labeled HOT and coLp,
Bometimes, the brass han-
dles have poreelain buttons
marked H and C top center,

Another ig the lever han-
dle, also found in porcelain or
brass. The style of the lever
varies, Some are oblong,
while others may have a
curlicue on the end. Again,
the levers are commonly

Contributing Editor Bob
Vila is host of public televi-
gion's “This Old House."
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pedestal sinks, high-tank toi- |

e
. ‘_., .

This solid brass lavatory faucet features large poroelain handies, la-
beled Hor and cown, and ovensized antigue escutcheons.

marked HOT and COLD.

Many early bathroom
sinks didn't have mixing fau-
cels. If you're an old-housze
owner, I'm sure you're famil-
iar with this situation. These
old sinks often have a chain
stop between separate hot
and cold taps, A common
mistake I've seen is for peo-
ple to assume they can install
a reproduction gingle-spout
mixer to this center hole.
Usually, the hole is just too
small to accept a standard fit-
ting. So you have to drill to
miake it bigger. If the sink is
made out of vitreous china,
it"s nearly impossible to do
this without destroying it.
Even if it's cast iron, you've
gol to be extremely careful
not to erack and chip. Fortu-
nately, the reproduction
market has made allowances
for this situation. Some sup-
pliers offer single-hole mix-
ing faucets that can be used
on basins with holes,

You can also find repro-
duction bathtub fittings that
match what you've chosen
for your sink. Many of the
popular cross- and lever-

style handles are available
with mixer faucets and di-
verters for tub/shower use.
Sinee the holez on the front of
a tub have remained fairly
standard over the years, you
shouldn't have a problem
finding a repro fitting to re-
furbish an old tub,

As far as toilets go, the old
high tanks had chains with
pulls generally made out of
porcelain or wood. Levers on
the low-tank toilets were
usually poreelain, brass, a
combination of the two, or
nickel plated. Again, you
should have no problem find-
ing suitable reproductions.

The salvage story

For the most part, expeet to
pay more for reproduction
fittings than an original. All
purism aside, perhaps the
biggest advantage the for-
mer has over the latteris that
all the pieces are there! If
vou're familiar with the intri-
cate waorld of plumbing parts,
vou know that this is no small
matter. A repro fitting is
usually easier to install than
a salvaged one and, of

Craranm Faure Co Prcen

RESTORATION

course, you have the added
bonus of knowing it'll work
when you're through,

True, you can find some
bargains in salvage yards.
But even though a piece may
be polished and plated and
look great, there's no guar-
antee that it'll work when
you get it home. So unless
you know what you're doing
when it comes to do-it-

yourself plumbing, |

don't suggest going this

route, 1f you end up call-
inginaprotodothein-
stallation for you, there'sa
very good chance that the la-
bar cost will jack the price of
your bargain way over that
of a new reproduction,

If you're lucky enough to
have the ariginal old fixtures
in your bathrooms but don't
want the nickel or chrome
plate, you can strip them
down to the solid brass base
by having the plating
removed. Although this pro-
cess is usually cost prohibi-
tive for most folks (I know a
shop that typically charges
$200 to strip an average 10-
piece faucet), if your old fit-
tings are irreplaceable, it
may be an option.

There's always a chance
that all the parts to an old
faucet zet do not have a solid
brass base. If that's the cise,
these pieces must be individ-
ually plated to mateh the rest
of the fixture—which will
add even more to the cost of
this work. Sometimes, you
can chip or seratch through
the nickel or chrome plate in
an inconspicuous spot to see
what's underneath.

If you do decide to go this
route, unless you want to pol-
ish the brass fittings once a
week, make sure vou have
the brass lacquered. Of
course, | have heard of some
purists who order brass re-
productions without lacquer.
But unless you're one of
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them, opt for the lacquer or you'llbe reproduction fittings and faucets avail-
sorry each cleaning day. able, there’s no reason why you can't

You can also have this process donein - complete your period bathroom with
the reverse. Have the fittings stripped  the right fittings. Just keep in mind that
and then replated with nickel, chrome it doesn't pay to skimp on these final de-
or even brass. (The latter is done on  tails. If you go the first-class route ini-
painted, cast-iron claw-foot tublegsand  tially and buy top-quality faueets and
is usually the most expensive. ) fittings, you're bound to have less

Hand in hand with the highcostofthis plumbing problems down the road.
process is the problem of finding some- Make sure you allow for this in your res-
one who can do this work. Many of the  toration budget. Also, keep inmind that
shops that will do jobs like this special- many of the companies in the list below
ize in plating automotive parts. Lookin  also offer a variety of bath accessories,
your Yellow Pages under Plating or  like towel bars, soap dishes and toilet
Metal Finighers. tissue holders, that further complement

So, thanks to the suppliers who make  this period look. ™

LIFT
OFF!

OR KEEP IT ANCHORED TO THE PAD.

Brass tub faucet
with shower riser
and head from
Chicago Faucet Co.

Pick it up and take it along or lock it down and leave it Della’s

new Hopper is the all-purpose chest that does both. This

rugged polymer unit ks virtually indestructable and practicaily

indispensable It's lightweight, easy to handie and works great
Soutcs List on pickups, boats, lrailers, l:ar'.s...an',rwh:are i's needed.

Following i= & list of some sippliers of period Putaliftin your sales Hﬂ-ﬂ profits with Delta’s new Hopper. Cail

bathroom fitings: or write for complete information loday.

B A Ball Flumbing Supply, 1704 W. Burnside .

Bt., Portland, DR 97200, (H0E) 22680026

B Antigue Baths and Kitchens, 2220 Carlton

Way, Santa Rarbara, CA 91109, (HOG) 862-RRGE

B Rarclay Products Limited, 424 North Oak-

ley Rlvil,, Chivaga, 1L GOGEZ, (312) 243- 1444

B Bathroom Machineries, DLE.A.. Domestic

Environmental Alternatives, 495 Main St.,

.0, Box 1020, Murphys, CA 95247,

(20%) T28-20:1

B Besco Plumbing, 729 Atlantic Ave., Boston,

MA G211, (817} 423-4545

B The Brass Finial, 2408 Riverton Rd.,

Cinnaminson, NJ GB0TT, (608) THG-REET

B Cumbertand General Store, Route 3,

Crossville, TN 38555, (H00] 5544640,

(In TN, [615] 484-5481)

B Decorum Hardwire Specialties, 216

Commercial 5L, Rt 1A, Portland, ME 04101,

(207) TT5-1346

B Mae The Antigue Plumber Inc., 885 57th 5t.,

Sacramento, CA 95819, (916) 4544507

B Remodelers & Renovators: Supplies For

Vintage Houses, 1820 N, Liborty, Boise, 1D

BT, (208) 32E- 1085

B The Renovator's Supply, Inc., Milkers Falls,

MA 01349, (413) BR9-2211

B Hestoration Works Ine., P.0O. Box 486,

Buffalo, NY 14205, (T16) A56-5000

B Koy Electric Co., Ine.. 1054 Coney Island

Ave,, Broaklyn, NY 11230, (TI8)434-T002

B The Sink Factory, 2140 San Pablo Ave.,

Berkeley, CA B4T02, (415) G48-3067

B Sunrise Specialty, 2204 San Pablo Ave.,

Berkeley, CA B4T02, (415) A45-4751

B Vietorlan Warchousse, 190 Grace St.,

Aubarrn, CA S5603, (916) 823-0874

B Watercolors, Inc., Garrison On Hudsan, NY

105, (B14) 4243227

| PHONE 1-800-643-0084
[in Arkansas 501-835-3711) FAX # [501) 935-2674

Detta, Inc. of Arkansas /' P.O, Box 1846 | Jonesboro, AR 72403- 1846
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Escort Enigma

Y FAMILY has four
Ford Escorte—two
19855, a 1986 and a

1957, Each has presented us
with the same two problems.
Omne is a white emulsion in the
erankease oil that eollects on
the dipstick despite the fact
that oil is changed more often
than Ford recommends, and
a new filter is installed each
time. The other problem oe-
curs after the cars are driven
and parked. Water drips
from their tailpipes. This has
resulted in the mufflers on
two of the vehicles rusting
through and having to be re-
placed.

Two Ford dealers label
these conditions “normal and
harmless,” but [ am still eon-
cerned about these condi-
tions in my Escorts. Can you
rescue me?

JOSEPH M. SNYDER
ST. CLAIR SHORES, MI

First, let's let Ford have its
say: "There is no problem. A
white-brown substance,

which is caused by moisture,

Sound Advice

again. Repeat this se-
quence three times.
B With the antenna
extended, wipe it with
a cloth you've damp-
aned with ight oil. Re-
tract the antenna
and extend it
again. Then, wipe
the antenna dry.
Don't leave oll
on it, or your an-
tenna becomes
adirt collector.

30

One way lo prolong the life of a
power radio antenna is to do
what the Delco Products division
of General Motors advises, Ev-
ery two or three months:
B Extend the antenna fully and wipe it
clean using a cloth dampenead with min-
aral spirits. Than, lower and extend it

THESCOPIMNG-TYPE

burns off when an engine gets
hat. So does the moisture
coming from the exhaust sys-
tem. [t appears as if Mr. Sny-
der and his family drive
maostly short distances.”

The company’s position re-
garding the emulsion build-
up is addressed in Technical
Service Bulletin (TSB) 85-
10-11 as follows:

“A white-brown colored
substance may collect on the
oil dipstick or inside the fill
cap during operation in ex-
tremely cold temperatures.
The condition is normal and
due to the infernal vent sys-
tem of the engine. Care
should be taken so it is not
misdiagnosed as an internal
coolant leak.”

The internal vent system is
a fixed-orifice crankcase ven-
tilation system and not a posi-
tive crankcase ventilation
(PCV) system, which features
a mevable PCV valve.

Escort is one of the few do-
m&s.fl'.cuﬂy built engines us-
ing a fixed-orifice crankcase
ventilation system, which is

(alea®
CARE
TIP

maore common to imports.

T'SB 85-16-7 reemphasizes
that the white-brown sub-
stance can develop in “ex-
tremely cold temperatures”
and that an accumulation of
“moisture condensation" re-
sulting from using a fixed-or-
ifice crankcase ventilation
system is the cause, However,
this bulletin recommends re-
vising the ventilation system
for better resulls if the engine
is not equipped with electron-
i fuel injection. for example,
engines offered prior to the
current 1.9-liter powerplant,
which came on-sitream in
1986. As a conseguence, this
advice may apply only to your
1985s.

Asz for the problem of water
dripping from the tailpipes,
combustion of a gallon of gas
may produce as much as a
pound of zed water, s0
it's not unusual to have drop-
lets coming from a tailpipe,
especially before an engine
warms up. What's bothering
me 15 your staterment that the
discharge is appearing after
driving the cars and parking.
Does this mean driving the
cars a short distance and
stopping so the exhaust sys-
tem is still cold? (It takes
longer for the exhaust system
to warm fully than it does for
the engine.) If short-trip driv-
tng is the norm, then some
water discharge can be ex-
pected, But if discharge oc-
curs after driving the vehicles
a considerable distance, it

== may not be normal,

As you can tell, there are
several questions here that
only you can answer in order
to draw definite conclusions.
If the moisture you see drip-
ping from your exhaust, and
collecting in the crankease is
actually coolant leaking from
the cooling system, then the
level in the recovery tank will
be dropping to maich. If the
conditton you describe is ac-

companied by a steady loss of
engine coolant or overheat-
ing, vou might want to ar-
range a meeting with a Ford
factory field representative,
through your dealer, to have
all four Escorts evaluated. I
suggest you ask the rep to in-
spect for internal coolant
leaks (unlikely) and to deter-
mine if the revised ventilation
system described tn TSB 85-
16-7 1s applicable to your
1985 and 1986 models.

Rack And Ruin
My 1985 Bubaru station wag-
on has a leak in the steering
rack assembly. The dealer
says it will cost $1000 to re-
pair. Wouldn't you say that a
steering rack which goes bad
in less than three vears iz a
steering rack that was poorly
manufactured? Is there some
sort of secret warranty cov-
ering this situation?
RORERT STEBLER
FPITTEFIELTY, MA

Oneof the things that is some-
times referred to as a secret
warranty is simplya TSB
which dealership service per-
sonnel fail to implement, ei-
ther because they don't look
for them or because they get
{ost in the mass of documents
service departments receive.
However, vour argument
in this case is clearly with the
dealer. One thousand bucks
for repairing or even replac-
ing a steering rack assembly
s simply too high. Moreover,
in a case such as this, the
dealer should present the
facts to Subaru and let Suba-
ru decide whether it should
bear the cost. This is not the
dealer's decision o make.
Subaru does offer a seal kit
for overhauling the steering
rack, The part number is
JI1263GA-010, or -000, or
001. Which part number suf-
fix applies depends on wheth-

('Tecse fuen to poge 47)
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.




An American classic magnificently crafted as
an exactingly engineered die-cast metal replica.

Shown actual size




Beautiful inside and out.

Your model includes a meticulously
detailed miniature of the Duesenberg S5J
overhead cam, 32-valve engine. The finish
of the car is painted and waxed by hand.

o
your hands.

of all classic cars...the fastest, best-han-

dling and most opulent of all Duesenbergs.

Only two were ever built, and both are

virtually priceless.
And now, a meticulously detailed
replica of this fabled classic car—the

Duesenberg 85]—can be yours.

Remarkable attention
to detail.

The Danbury Mint devoted over twelve

months of painstaking research and devel-

opment o recreate the Duesenberg 8] in
large 1:24 scale. The resulting model is so
detailed, it is virtually impossible, when
looking at a photograph, to tell whether it
is of the model or the actual car. (Photos
here are of the model.)

All the important components—
the body, chassis, drivetrain and engine

block—are crafied of metal. The seats are

glove leather and the tires are genuine
rubber.

Special touches.

The seats and door panels are real leather
The pedals, controls and instrumentation
dre detailed. The doors and both sides of
the hood open, and the steering wheel
turns the front wheels.

and perhaps most remarkably, each car is
actually hand-waxed.

Surprisingly modest price.

The Duesenberg SS] is the stuff of dreams
—but the original issue price of this
Duesenberg SS] replica is only $88.50,
payable in three monthly installments of

just $29.50 each. This is an exclusive com-

mission available only by direct subscrip-
tion from the Danbury Mint; it is not
available in any store.

Satisfaction guaranteed.

To reserve a Duesenberg 55] in your name,

you need send no money now, You will be
billed in three convenient monthly install-

ments, your first in advance of shipment. If

you prefer, you may charge each monthly
installment to your VISA or MasterCard
account.

If you are not completely satisfied, for
whatever reason, you may return your
Duesenberg SS] within 30 days of receipt
for a prompt refund or replacement.

Detailed undercarriage.
The 55J's springs, axles, drivetrain, and
frame are all faithful to the original SSJ.

mwmmmdm, - hmu
then hand-spraying the paint finish. Finally,

The Danhury Mint Please
47 Richards Avenue feturm
Norwalk, Conn. (6857 promply.
Please accept my reservation application 1o the
Duesmbﬁr;p&ﬁ}. I need send no money now. |
will pay for my Duesenbery 55] as billed
in three monthly installments of $29.50 each®,
the first in advance of shipment
My satisfaction is guaranteed. If | am not com-
jﬂpleul}' utlaﬂeﬂ' W nﬁryﬁﬁj.!nu}'mmmﬂ within
ol recei r replacement or
mfurwhﬂlﬁuwl \l-'h'-hmmp'

“Mans 31 25 per ingtatimer for Sitging & Hamding
Mame
Address

ity State Tip
Check here if you want each monthly instatiment
charged to your: [ MasterCard [ VISA

FLEAME FIRENT CLEAEIR

Craslil Card o Epiratins Daie
Signamre
Albir B |} ek by e et haprens F248



BEL TECHNOLOGY DETECTS NEW Ka BAND (PHOTO RADAR)

Don’t Be Left Defenseless.
Drive With BEL VECTOR 3 Radar Detector.

7| Ka Band is the new
r police radar frequency

now in use. And only the new

BEL radar detectors are able
to detect Ka Band.

Facts You Should Know

The Federal Communications Commission
has approved Ka Band for police radar use.
And now, many localities in the U.S. and
Canada are using Ka Band Photo Radar. But
the use of Ka Band isn’t limited to picture-
taking radar equipmenl. Standard police
radar units can also ulilize Ka Band. And as
more states quietly introduce Ka Band radar,
drivers with only X and K Band radar
detectors are left defenseless. Unless they're
driving with the new VECTOR 3.

gie

VECTOR 3 comes with everyihing yoo see here.

No Quick Fix

Ka Band radar has made X and K Band
radar detectors obsolete because existing
X/K Band radar detectors cannot be adapled
to receive Ka Band signals. While the use of
Ka Band has changed police radar, new
technology from BEL-TRONICS has revolu-
tionized radar detection.

VECTOR § meesares ondy 4 66%L x 309° W x ] 0857H.

Greater Detection Range

VECTOR 3 detects X, K, and Ka Band
radar. And that's significant. But there's
more, it's called Image Rejection Tech-
nology (IRT™). BEL engineers have incorpo-
rated this technology into VECTOR 3. The
result is incredible performance and greater
detection range of all police radar.

VECTOR 3 Knows

YECTOR 3 is a “"smart™ travel compan-
ion. It warns you when X, K, or Ka Band
radar is present with separate audible and
visual alerts. It also provides a special audio
alert when the radar signal iransmitted is
Pulsed or Instant On. And for added protec-
tion, VECTOR 3 is programmed to advise

VECTOR 3 Remote

The advanced technology and perfor-

mance advantage of the VECTOR 1 is also

available in a remote design for only
$299.95. VECTOR 3 Remote utilizes a

compact antenna for easy *‘under-the-hood"™
installation. And a very small conirol panel

for discreel positioning in any vehicle.

you should its radar detection circuits ever
require adjustment. With VECTOR 3, vou'll
never gquestion whether radar is present.

At Your Service

VECTOR 3 was designed to make early
detection of police radar easy and conve-
nienl. You can own the new VECTOR 3
loday for only $279.85. Just call toll-free lo
order. UPS delivery is FREE. Or ask about
our Federal Express overnight service. If not
completely satisfied, simply return the unit
within 30 days for a full refund (factory
direct only). VECTOR 3 comes with a full |
year warranty on parts and service,

= 1-800-341-1401 U.5.A.
r'h 1-800-845-4525 N.Y. only
1-800-268-3994 Canada

& &=
BEL,

BEL-TRONICS LIMITED
The Intelligent Choice

“epersd irsbemark of BL-TRONICS LMITIN

Cowmpact controd ey
s H.lr.lfln' J5°L x X5"W x 57"H



CAR CLINIC

(Cantined from page i)

er the vehicle has front-wheel drive, 4-
wheel drive or a turbocharged engine,
The price for the kit ranges from 816 to
£30. Add another 8100 ar zo for labor.
The price for a new rack from the fac-
tory i5 $200. Again, add $100 or so for la-
bar. Even allowing a fudge factor of 20
percent or so, if takes some pretty creative
arithmetic fo make this add up to $1000,

Green Light District

Part of the time, the air conditioner in
my 1984 Toyota Camry works fine. Part
of the time it doesn't work at all. When it
doesn’t work, the little preen light inthe
eenter of the a/e ON/OFF button starts
blinking. ['ve taken the car to dealers in
Arizona, Maine and South Carolina.
Not one could tell me what was wrong or
what to fix. Would vou like to take a stab
at jt?
MERVIK DAKES
TRYDN, NC

That blinking light iz a warning that the
alc compressor has kicked off, which, of
caurse, is why there's no cooling. This
eompufer-controlled a'c system incorpo-
rites a speed safely sensorthat keeps tabs
on the rotational speeds of the compres-
sorand the crankshaft. The purpose is to
have the sensor tell the computer to shut
of the compressor if a 10 percent or 50
differential develops between the two,
This is a butlt-in safety feature designed
fo prevent compressor damage,

There are a number of possible rea-
sons for the kind of problem you're expe-
riencing. One is a worn or improperly
adjusted multiribbed drive belt. These
belts often are used fo run several acces-
sories af the same time, Does the alc not
work, say, when there's a large drain on
the alternator? Another is an a/c system
that's overfilled and causing a buildup
of excessive head pressure under certain
types of operating conditions.

Then there's the possibility that a
hreak in the electrical circuit that cveles
the compressor is alternately opening
and closing, (This kind of intermitient
open circuil usually is due o a bad ter-
minal connector.)

Finally, I've seen cases where the alc
has swilched itself off because the drive
belt has gotten wet, slipped and caused
an excessive variation in compressor!

crankshaft speeds.
Buck Passing

I purchased a 1987 Chrysler LeBaron
TS which was built for sale in Califor-
nia and, therefore, is set up to meet that
state's emissions reguirements. 1 live
and drive in Minnesota. Can I have the
car switched over to meet Minnesota
emissions requirements? The rexson for
doing thiz involves fuel economy. My

POPULAR MECHANICS @ ILILY [958

Dipsy Do

way of using flat-sided plastic
fresh engine oil.

be 100 percent
and crankshatt bearings before instal

working on the engine,

“So | bought a plastic botlle of 30W. |
poured off about a quarter of the oil be-
fore laying the container on one side. |
then used a clean utility knife 10 cut out
the other side. The opening made a per-
tect size for dipping bearings and, ol
course, Imuldnihawhadn;ﬂuuﬁrﬁ
vironment. Didn't waste any oil, either.
Since the bearings were clean and | was
careful not to contaminate the oll, | later
poured it into the engine.”

We like to coat more than just bear-

container is great for dipping the top inch
of pistons, with rings installed, before
sliding them into the block, insuring

scufl-free startup and good ring seating.

friend has an identical car and gets 30 to
32 mpg—I get only 26.
ANDREW LUCACHICK
GHEEN, MN

According to the Environmental Protec-
tion Agency, there's no law prohibiting
what you suggest. I have to warn you,
though, that you're looking af an expen-
sive proposition even if vou find someone
willing to do the job.

If you consult a dealer, chances are he
waon't have the know-how, So he'll pass
the buck to the manufacturer, who will
probably decline. A spokespersan in the
engine emissions department of Chrys-
ler told me, “"Chrysler’s policy is not to
suggest methods that will alter the origi-
nal emissions settings of a vehicle.”

Modern emissions control systems
aren't just hung onto engines—they're
integrated into the fuel-injection and ig-
nition systems, and modifying them
usually means throwing out evervthing
and starting over from scratch.

According to the EPA mileage guide,
your car is rated at 23 eity and 26 high-
way, assuming it's equipped with an
automatic transmission. In other words,
you're getting good mileage. ™

DO YOU HAVE A CAR PROBLEM?
S ik Aert vt 0, Sewd gowr guestion fo the
Cartfiwie, Popular Mechancs, 22§ Weat 574 57,
New Fark, NY 10078, While letters cannot be
arprserrreny iaofreneandly, prodiens thal are of gewenad
funfereat will e afinmiesse i Pl el g,

Scott Northrip of Hobart, {}Iﬂ;hl:n'nm has a great
containers

“In overhauling a Chwyﬁ.’!?’-ﬂu -in. VB engine
recently to put in my '57 pickup, | decided | couldn't
Hmtanymmmnurlhndwmwmm

clean—you know, like an empty cof-
fee can. | needed one to hold oil, so | could coat rod

Just one bit of grit on one bearing, and
goes beaucoup bucks and lots of time sbenl

ings when assembling an engine. This

filled with

lhr&m

OILBOTTLE

SERVICE TIPS

W Your 1988 Lincoin Continental
may have one Hlaw—an ignition key
that's difficult to tumn. There's a solu-
1{:1 Have Tyw:nur ﬂum cut you ﬂu\'l'"

ys using Taurus key blanks, They
have larger heads than Continental
key blanks and give you mare to grab,
W Awater Mmaﬂmmhﬂ'ﬂf
right-hand side of the dashboard ﬁauﬁ:
18B7-88 Honda Civic sedans
AR
el support board join together, t-hwpn-
dealer reseal the mamrding
TSBB88-010.
W Owners of 1988 Chrysler Gum
cars equipped with 2 E-Etanuﬂyd-
_charged engine and automatic trans-
mission may encounter stoj
slalling when using a'c. 'ﬂ‘aml?: nat
““the condition may be difficult 1
ty,” Chrysler has issued TSB 18-015-
‘88, instructing dealers to cure the
problem by installing a different en-

control computer,

| A low-speed surge from the 7.4-li-
ter engine of a 1987-88 Chevy or
GMC truck with the manual transmis-.
“sionin First or Second gear, thatcan't
be eliminated by prescribed shop
manual procedures, should have a
new PROM installed in the electronic,
_control module. Thefix is described in
Chevy TSB B8-162-6E.
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STOP BURGLARY BEFORE IT STARTS!
CALL 1-800-468-2100 TODAY!

You'll recelve FREE detalis on

the breakthrough HOME
PROTECTOR™ “Wireless"
Securlly Sysiem...from
BLACK & DECKER.

MNow, whether you're away from
home...at work, on vacation, a
business trip, or on an errand...
you can have raliable protaction
for your homea,

Intreducing Black & Decker's
HOME PROTECTOR System...a
state-of-the-art, wireless security
system that guards your homea 24
hours a day, every day. Whethar
you're home or away. Any effort
to enter your home is instantly
met with a formidable line of
defense...flashing lights, a power-
ful siran, and, with our optional
"24-HOUR" telephone monitoring
sarvice, a call to the police or
anyone you choose... all within
minutes of an attempted break-in!

State-ol-the-Art System
Delivers Professional Level of
Protectionl

The HOME PROTECTOR is
one of the most raliable wireless
sacurity systems available for
home use, at its "heart” are
advanced alectronics with failsafe

evary compaonent...door sensors,
window sensors, sirens, even the
System Controller itself...capable
of functioning independently.
The moment a protected door
or window is moved the entry
sensor sends a coded, audible
signal to the Controller Unit,
which, in turn, activates the Sys-
tem. Even if the System Con-
troller Ia destroyed, the rest of the
system continues to operate!

LESS THAN HALF THE COST
of Most Professionally
Installed Systems!

Now, through Black & Decker's
revolutionary technology, you
can easily install a system that
can guard your family and home
with reliable protection...for less
than half the cost of most
professionally-installed systems!

For FREE detalls... including

“8 Things Burglars Know That
You Should Know Too"...call
TOLL FREE or mall the

coupon TODAY!
CALL TOLL FREE
1-800-468-2100

features. Electronics whichmake 0o o emmmm———

s

BLACKE DECHER"
HOME PROTECTOR™
Box 5250, Dept, A180
Clifton, NJ 07012

I YESI | want to know more
about tha break-through HOME
PROTECTOR Security Systam,
Please rush my FREE Information
Package by First Class Mail.

City
State Zip

e ————— e

T EnetpiA L
COPPER .
TUBIMNG

PLASTIC-
FLATTENED
ﬁ@THED e

Plastie-sheathed wire clothesline is a
great produet, but when I bought
some, the dealer was unable to supply
me with a way to terminate the ends
neatly. To solve this problem, I sim-
ply slipped a short length of %,g-in.- |
dia. copper tubing over one end.
Then, I looped the wire over and
passed the end back in the tubing.
Flattening the tubing in a vise or with
locking pliers locks the wire in place. |
—Tom B. Gunter

Honing On Steel

Keeping plane irons and chisels in top
shape means frequent trips to the
whetstone. And, when the stone be-
gins to wear, its hollow shape is trans-
ferred to the edge yvou're sharpening.
Asan alternative to constantly dress-
ing your stone flat, you can hone your
tools on a flat stee] plate, The cutting
action is provided by a fine abrasive
powder such as aluminum oxide or sil-
icon carbide, Spread the abrasive
powier on the plate and add a little,
ordinary light household oil az a lubri-
cant. Besides doing the job on the
bevel edge of the tool, this method
works for flattening and dressing the
back of the iron or chisel. Both the
abrasive powder and honing plate are
available from woodworking supply
outlets. —Walter Burton
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Save Gas, Save Engine with '‘POLY’

GUARANTEED LOWEST PRICE (sce details below)

The following introduces one of the

The Secret is "Poly”

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

Years of Testing and Use
Have Proved it Truel

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

The March/April 1982, p. 35 issue of

“Consumer Digest” magazine stated,

“Slick 50 does reduce engine heat and

ordinary wear, and our Informal tests
indlcatrtlmiltwﬂlimpmvcgasnubagc
by about 2 or 3 miles per gallon.”

One of the country’s most
research institutes reported applying
a powerful ultrasonic cleaning process to
aSlick 50 treated engine and were sur-
prised at its permanence. “We actually

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

TUV. a German testing laboratory with
credentials every bit as prestigious as our
Underwriters Laboratorles, tested Slick
50 in 1986. They [ound substantial
Increases in both gas mileage and horse-
power. Their tests showed that these
gains were due to a reduction in fretion.

‘The Federal Aviation Administra-
tlom has fully accepted a similar product
for alrcraft—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
leading southwestern university
stated, "Slick 50 does Increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Shuttle Columbia 11505 the
chemical "poly” In its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a 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 oil was drained from each vehicle, and
the cars driven without the ofl plugs for
about a half hour. The water temperature
never rose and the engines sustained no

apparent damage.

US. QUART/.946

it's Easy to Treat Your Engine

A few minutes before oll and filter
change, add the engine flush you
free with each order to clean out E:
engine. Let the engine idle for 5 minutes,
Then drain the cil, change the filter and
add the proper amount of oll, less one

uart. Add one quart of Slick 50, drive
or 30 minutes, and leave it in the crank-
case forat least 3,000 miles. As the engine
operates, the oil carries the “Poly™
between the parts where'it is burnished
into the pores of the metal.

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

Works with Most Qils

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

4 Ways Slick 50
Saves You Money

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

50 can:

L. Increase mileage

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

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

4. Minimize or eliminate costly overhauls
by reducing engine wear

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

Slick 50 Will Not

Affect Your Warranty

Slick 50 is 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 involce with a short
note telling why, for & prompt full
refund—no questions asked.

Profit from Selling
Slick 50 Yourself

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

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

For purchass or further information
call toll-fres 1-800-825-86824, ext. 7
(in California 1-800-233-86588) or
send to: Progressive Energy Corpor-
ation, 266 South Bent Avenns, #B1,
Dept. PM7588, San Marcos, California
m

Yes, | want to Fmprm my mr‘n paﬂannnnm

and save my engine—rush me risk free-

O One Slick 50 at $33.95 + $4.00 shipping and
handling. Calit Residents sdd 5% Sales Tax

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

OCheck OCOD 0O Visa/MasterCard
Card #
Exp. Date
Mame
Address
{Give street address i possible for UPS delivery)
City State Zip
A ———————

255 South Bant Avenus, #B-1, Dept. PHTEE
San Marcos, California 92069
CALL NOW, TOLL FREE 1-800-525-8624
IN CALIFORNIA, TOLL FREE 1-800-233-8558.
€ 1888 Progresaive Ensegy Comp
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The Power Of The Prop

PR ILLLSTRATICN HY MARD FERRD

ROPELLERS make
or break racing boats,
but how much do they

affect the weekend boater?
Like most boaters, I'm fa-
miliar with prop theories and
manufacturer's guidelines,
This knowledge, coupled
with experience, tells me
that the right prop makes a
boat perform like a finely
tuned machine and the

wrong prop, especially on a
planing hull, robs the rig of
fuel, speed and overall per-
formanee, or may damage
the engine.

But most boaters aren't in
it for speed trophies. They're
Jjust looking for fish, fun and
other pleasant pursuits, How
much does prop selection
really affect them?

Peak nce
I recently enlisted the aid of
technicians at Mercury Ma-
rine’s MerCabo Test Base,
near Boca Grande, Florida,
to help answer this question.
We took a look at propping |
from several different an- |
gles. We started with a 16-ft.
7-in. Cajun 168 Sport Espirit |

Tucked-under engine makes boat jJump on plane, but plow water like a barge unless cormected.

equipped with a 100-horse
Mere as our basic test rig,

To establish an optimal
standard of operation, we did
top-end and 0-to-35 mph ac-
eeleration runs propped with
a Quicksilver 20-in. pitch
(13Vi-in.-dia. ) Laser 11 stain-
less-stee] prop.

This prop was designed by
Mercury to be the ideal
mateh for its 100-horse out-
board. (Pitch, by the way, is
the theoretical distance a
propeller moves forward in
one revolution. )

With a 2-man load, the av-
erage speed of four top-end
runs {two in each direction)
was 44.48 mph at 5510 rpm.

PROPELLER EFFICIENCY

Maximum rpm for this out-
board with a 1-man load, ac-
cording to Mercury, is 5600,
Using the same format, 2-
man load and four runs, ac-
celeration time from O-te-35
mph was 8.68 seconds.

Now that we knew the per-
formance results of optimal
propping, we tried the same
runs with other commonly
used props.

We chose two smaller ones
and one larger, and gince
most boaters, especially
those with outboards, rarely
use stainless-gteel props,
which are about three times
more expensive, all of our
test props were aluminum.

Radar runs

Running with 17-in. piteh
(13% in. dia.), top-end speed
was 42.7T mph at 5746 rpm,
and hole shot 7.93 seconds,
The smaller prop was nearly
a second faster in hole shot,
but off by a mile and a half in
top-end speed,

Muore significant than top-
end loss, was the problem of
over-revving and prop blow
out, In all test runs with the
17-incher, the engine
smoothly climbed to about
5000 rpm and then suddenly
surged beyond the 5800-rpm
mark, causing the prop to
break loose and ventilate.
This not only robbed power,
but vividly demonstrated a
problem that would eventu-
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. TOP-END SPEED IMFII-II

174N, PITCH
ALLMINUM

19-IN. FITCH
ALLMIMNLIN

204N, PITCH
STAINLESS STEEL

21-IM. PITCH
ALLIMINLIAM

ACCELERATION
0-35 MPH [SEC.)

B 9

FAGLRES REFRESENT AVERAGE OF FOLUR RUNS MADE WITH 2-MAN LOAD

n 12

ally lead to engine damage.

With 19-in. pitch (13%in.
dia.), top-end speed picked
up from runs made with the
17-incher to 43.0 mph at 5585
rpm, but the hole shot slowed
down to 9.3 seconds, Both
lagged behind the optimal
marks set by the Laser I1.
Although there was some
over-revving and blow out,
an experienced driver could
throttle back a hair to com-
pensiate and ensure a normal,
damage-free engine life.

The most dramatic data
eollected was with the 21-in.
pitch. Its top-end was 3 mph
slower than the Laser 1]
(41.25 mph at 4900 rpm) and
more than 2 seconds slower

Optimal data coliected with 20-in.-pitch Laser [l prop. Divergence of others is dramatic.
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You coulda had a Vé.

For those of you who can't survive unless you're
on a steady diet of mountain passes, logging roads and
sand dunes, Nissan offers an engine that will supple-
ment your feeding habits.

Qur fuel-injected, over-
head cam V6.

Boasting 145 horse-
power and 166 fr-lbs.of
torque, this 30-liter engine
is the same one that's made mincemeat of such off-road

terrain as the Baja 1000 and the Mint 400

And if your idea of off-roading is occasionally
straying up onto a curb, youll be happy to know that
the Hardbody ™ V6 is available in our 4x2's, as well.

All of which suggests, no matter what kind of
trucking you're into, our V6 will satisfy your craving,

AR =@

CEEY
A,
Built for the Human Race”




The revolutionary Goodyear
An entirely new direction in

For years, the challenge in light truck tires
has remained the same:

To make a tire that works as well off the road
as it does on the road. And vice-versa.

Existing technology
did not meet the challenge.

What was needed was
a breakthrough in design.

What was needed
was the new Goodvear
Wrangler MT, the first
unidirectional radial light
truck tire.

The Wrangler MT
radial features a unique

A Goodyear Wrangler MT  “one way” tread pattern.
“rorrtact perkcl” Wiene the Because of this uni-
Wirangler MT demorstnates s L b T
differere onel superiority, directional In‘“—!"i, [.TFIH.I.’I’H.
the Wrangler MT delivers
Maximum Traction in the most severe off-road
conditions. Including mud. Sand. And rock.

On the road, the same unidirectional tread
pattern |L,Wt"~ supe rior wet and dry traction.
Excellent handling. And exceptional treadwear.

The Wrangler MT may be a new idea in radial
light truck tires. But it is a proven idea.

During its development, the Wrangler MT
was tested. Severely. By ten-time HDRA/SCORE
Champion Walker Evans. In actual off-road racing.

As you can see, the Goodyear Wrangler MT
is different from other light truck radial tires.

And this difference ultimately shows itself in
the most critical area of all: the "contact patches”
of the tires. Where your truck or sport vehicle
meets and respands to the road. Or the rocks,

Or the dirt. Or the mud.

he unidirectional Wrangler MT radial is the
newest member of the Wrangler family of light
truck tires. And no one else has a radial like it

GOODFYEAR

BECAUSE THERE REALLY IS A DIFFERENCE




Wrangler MT radial.
tread design. And performance.




Gulde to Do-It-Yourself Materlals
The Popuiar Mechanics quide that 1848 you how
{0 choose and buy all the malenals needed for
homs repair and remodeling. Laarn abou! ember,
fasteners, paumbing and electncal products, roof-
ing and painting supplies, aven lawn and garden
products. You'll save mongy by doing it yourselt.
151 pp. (B-19H6-58.95)

To Order: Send name and address wilh
check or money order fo:
Popular Mechanics, Depl BK. Box 1074,
Radio City Station, New York, NY 10101

Populls Machanci s # pobicabon of Hesrs! Magannes, 8 Dmgion
ol the Heary Coipoatior:. ¥1988 The Hamst Cospomton. &1 nghts
L

ng
Keap your car looking new with thes manual bor fhe
weekend mechanic. Color pholps, diagrams and
insiructions tall you how to eliminate rust, fi dents,
spray paint, repsir gells @nd burmpers. kKesp in-
feniors ciean and bring out your cars lusirgus
shine — &l withoul expensive equipment. 240 po
(B-1803A--512 95)

Tuneup & Troubleshooting
Nearly 300 pages wilh valuable infarmation an all
aspects of funing your engine, inchuding spark
phugs, breaker-pomd ignitions, compression and
vacyum service and lubrication: Morea than 700
ifustrations and 30 pages of Irouble-shooling
chars. (B-1002-514 35

Jousmey 1o the world of shipwrecks, buned traas-
wres and mythical places. Follow your imagination
{0 Allantis, the biblical cities of Sodom and Gomor-
rah, King Arthur's grave, the tTomb of Herod the
Greal and more, 85 the author uses maps and
phodographs 1o describe an undiscoverd world
192 pp. [B-1928--516 85)
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Tree Identification Book

Ever wonder about that free in your frond yard 7 Or
whal your oak 1able koked like betore the wood
was cul for lumber? This book, with moee than
1,500 illustrafions, takes you on a naiure walk io
Identity theshape, leaves, bark and branches ol
mone than 100 trees. 272 pp

(B-19138--514 95)

Guide to Car Care
A collection ol Poputar
Mechanics” “Salurday
Mechanics” aticles and
“Car Care Guides.”
You'll learn all aspecis ol
car masnlenance, includ-
ing how o trouble-shoot
engine peoblems, ser-
vice the drivelrain, repair
giecirical problems and 4
cang o your cars exterion All procedures ane hus-
trated anid clearly explained by experts. 152 pp
(B-1915--53.95)

Auto Repalr Manual 1%82-1988
This 515l edition has been compielsty revised wilh
{re lakesd in aulo repair i covers 1,900 modals wih
55,000 essential service specs and 2,500 oia-
grams and photos. A valuabie reference, with
more sactions on do-i-yourself auto repair (han
ever before, including fust and ignition system ug-
dates. 1,300 pp. (B~ 1924-52150)

Basic Car Care
The best tasic manual
amund, with step- by-
gtep  instructions and
Iroubleshooting  charts,
funeup specs for LS
and import cars and a
complete glossary of car
* tmms. Incluges seclions
on loolg and equipman,
prevenive maintanance,
fuel, starting and cooling sysiems, brakes, tires,
aif congitioning and diesei enginas. 404 pp. (8-
B01-516 95)

Good Housekeeping lllustrated
Book Of Home Maintenance

Keep up with your home repairs with this do-it-
yourself guide. Leam about apphiance trouble-
shoating, laying tiles, adding windows, Irealing
wood o, renovating fumniture and smpraving
home securily. phus plumbing, pansling, waler-
proofing. alectrical work and other lopics. Con-
tains more fhan 1,000 illustrabons and colo
photos. 238 pp. (B-1925--522 85)

Tips, Hints & Everyday Wisdom
Removing laundry slains, gardening, managing
money, staying it These are some of the topics
covered in this collection of praclical tips. For
gxample, 1o mow & wal [awn coal the mower
blades wilh vegeiable o 10 kesp 1he cul grass
from sticking: 388 pp. (B-1930--519 95)

How Do Do ThatT

The modern lrivia book 1hat explains mysteries of

loday’s woeld. Among the 150 puzzles: How are
undersater iunnais dug ? How do magicans saw

awoman in hall? How doas truth sarum work T 282
pp. (B-1923--58 95)

How The World Works

Einstein's theory ol relativily, the big bang, kurman
evalution, gravily, biack holes. if you're curious
about these and other science fopics, this book
18 fiowr oo, Wridten in an easy sfyle, it provides a fas-
cinating ook al cur world, from the explonation of
DMA and genes loguantum mechanics. 378 pp
(B-1331-518.95)

Painting. Refinishing

& Wallpapering

Led Popuwiar Mechanics' informative guide help
you changa ihe look of your home wilh fresh paint,
attractve wallpaper and retinished furmidure
Leam about extengs gnd menor paints, brushes
and other equipment, painting probilems, strip-
ping @nd refimishing fumifure and hanging
wallpaped Delafed matructions and pholos. 160
pp. (B-1926-58.95)

T sTou O BSEBALL

of Baseball
Slapinto the batter's box with this nostalgic look
at our national pastime. Read about baseball's
aarly days, Babe Ruth's carear, the modarn
superstars, even tha Iime @ midge! with & 1 %%
inchstrike zone pinch hif, There ane also sactions
on hitting, péching, hietding and managing. W8
pp. (B-1929--$8.95)




OUTDOORS
(Continued from page J0)

Proper trimming gives solid prop bite. Over-
and undertrimming rob efficiency.

in hole shot (10,9 seconds). [t was, in
fact, slower than all the test props, but
this was to be expected of a prop with so
large a pitch, Under-revving is less a
problem than running at hot rpm levels,
but it too may be harmful over time.

Analyzing power trim
We dirlly.:wrg Ehar hard-data efficien-
oy tests at MerCabo. Most outboards to-
day have power trim, long overdue as a
standard feature. But how muech does it
really affect performance?

Using our basic 100-hp Mere and Ca-
Jun 168 Sport Espirit rig, equipped with
a Laser I1 prop, we did radar runs with

the engine fully trimmed down, opti-
mally trimmed and fully trimmed out.
Trimmed down, or tucked under the
boat, produced a top-end speed of 37.25
mph, more than 7 mph slower than opti-
mal trim. The reason for this is that the
hull, although on plane, plows bow-

down through the water like a barge. WMORE EFFECTIVE B
PR . y dup-
Acceleration was also affected. Aver licating the motion of cross country

age hole-shot time, with engine tucked i ) ]
under, was 9.44 seconds, As might be ﬁéﬂ:&t:ﬂ:iﬂ:‘:g:i;:em“'

expected, the boat popped right up on deal bi k

plane, but then plowed sluggishly. IS BETEC W oL
Hot-rodders love full-trim running MMORE COMPLETE

with all the high revs, roostertails and I_.Inllk9 bikes aln.d other

top-end speed. What they don't realize i"ﬂ“"l"'" EXRTLISELS,

is that overtrimming moves the water N“’d'ﬂmd“; RETICINS

intakes out of the water and may lead to all the body's major

loss of water pressure and overheating. muscles for a total

It also produces a squirrely ride because body workout,

most of the hull is foreed out of the water BMORE CALORIES

and stability is diminished. BURNED In tests at a
Unfortunately, the transom angle of major university, NordicTrack

the Cajun 168 didn’t permit the all-out burned more calories than an

overtrimming pogsible on many other exercise bike and a rowing

BLESS TIME Because Nordie-
Track is so efficient, you
burm more calories and
get a better aerobic
workout in less time.

BNO IMPACT Run
ning and some aerobic
workouts can cause
painful and poten-
tially harmful jarring.
A MordicTrack workout
is completely jarless,
BNO DIETING Mo
other exercise machine
burns more calories than
MordicTrack. . .so you can lose
weight Faster without dieting.

boats, s0 top-end speed loss wasn't as machine.* BNO SKIING EXPERIENCE
noticeable ag it might hu'-';: been. Htriﬂ BMORE CONVENIENT With REQUIRED Easy and fun to use.
ghot, however, was another story. It MordicTrack, you can exercise in the — - s e o
took 11.4 seconds to reach 35 mphand | | comfort of your home. FREE BROCHURE AND VIDEO
over-revving was a real danger. NordicTrack easily folds, requiring » Call Toll Free Or Write:
Everyone wants his boat to perform storage space of only 17" x 23", ] 1180!)-3 P
up to snuff, and when it doesn’t, wants *Cebent e test results included In 141 Jonathan Blvd, N, Chaska, MM 55318
to know why. Our test data show that MaordicTrack brochure | ") Plesae send tree brockure

O Also fres video tape [ VHS [] BETA
Mame
Streed
City State dp

where the engine meets the water, the

frontline power delivery of the prop and Nord'c 'ra ck

how it's trimmeed, is the first and easiest
place to maximize performance. ™ N e
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High Tech At Pikes Peak

N 1806, U.8

Army Lieutenant

Zebulon Pike was
leading an expedition
across uncharted Colorado
territory when he came upon
a mountain peak rising from
the edge of the plains. He
claimed it would never be
elimbed and left, leaving his
name behind him.

Pike obviously wasn't
much of a forecaster. Not
only was his peak conquered,
by 1900 a track was carved up
the side of the 14,110-ft.
mountain and the first car
reached the top. By 1815,
Spencer Penrose, a wealthy
resident of nearby Colorado
Springs, had enlarged the
original trail into a 2-lane
highway. A year later, to
promote the newly opened
gravel road, Penrose orga-
nized an auto race. The Pikes
Peak Auto Hillelimb was
born. It is the second oldest
U.5. auto race, predated
only by the Indy 500,

The race is still much the
same as when the first event
was won by Rea Lenl.? ina
time of 20} minutes, 56.6 sec-
onds, The course starts at
the 9402-ft. level and runs
12.42 miles through 156
turns on its way to the top.
Because of the dramatic alti-
tude change, drivers can ex-
perience hot weather at the
start and snow or fog at the
top. It's no wonder it's called
“The Race to the Clouds.”

The highway is open to the
public, 20 racers can only

Audl rally ace Walter Rohrl was King of the Mountain in 1987.
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Pikes Peak run climbs 4708 ft, in 12.42 miles, with 156 turns,

practice for a limited time in
the early mornings during
the week before the race.
Qualifying takes place on the
hottom half of the course two
days before the race. In the
actual event, each car gets
one run up the hill, starting
at 1- or Z-minute intervals.
Monthe of preparation go
into a race that's over in less
than 16 minutes!

Pikes Peak has become
steeped in tradition over the
vears. The Unser family
owned the hill for several

Turbo problems kept Arl Vatanen's Peugeot from averall win,

46

decades with a total of 22
overall wing and 15 records,
dating to 1934. But despite
the participation of famous
drivers, it has basically re-
mained a local event.

For years the fastest cars
were traditional upright
sprint cars—until the mid-
"Ths, when a group of young
off-road racers from Califor-
nia entered rear-engined
buggies. Much to the chagrin
of the die-hard loeal racers,
the two unknowns—Rick

to beat the more powerful
sprint cars,

However, the real turning
point eame in 1985 when
French rally driver Michele
Mouton, driving a 4wd Audi
Quattro Sport, broke the
overall record. It changed
tradition—the open-wheel
cars were no longer fastest
and locals were no longer in
the hunt.

TRACKSE PHOTO NG, FHOTCE PMW LLLATRATION 5 PALL COCHMNALIER

The Pikes Peak techno-
logical revolution started in
1881 when Audi of America
entered its Quattro in a new
rally car class with U.5.
champion rally driver John
Buffum at the wheel. He

didn't break any records

but he did surprise the lo-
cals, who couldn't believe

a small European car could

be so fast.

Audi returned for each re-
newal of the event after that
and managed to be quicker
and quicker each year. In
1986 Bobby Unser, driving a
Sport Quattro rally car, bet-

tered Mouton's record by 15

seconds, with a time of 11
minutes, .22 seconds. It was
Unser's first run up the
mountainin 12 years,

Audi’s success attracted
the attention of other Euro-
pean teams, soit was not sur-
prising to see 13 4wd rally
cars among the contenders
when the combatants assem-

Coyote won open-wheel.

bled last July. Topping the
hill was Peugeot, with three
cars, while Audi returned
with German driver Walter
Rohrl.

Heavily sponsored by
Camel cigarets, Peugeot had
waon the 3-week Paris-Dakar
off-road race in Africa before
spending &1 million for its as-
sault on Pikes Peak. The
team leased a warehouse in
Colorado Springs for two
maonths and rented the moun-
tain for seven days of exclu-
sive testing. The cars were

FOPULAR MECHAMNICS ® JLILY 1988




specially built for the hillelimb, using
lightweight parts and the turbo-
charged, 4-cylinder, 1775-cc engine was
tuned to produce 500 hp. Audi was also
loaded for bear. Rohrl's turbocharged,
2110-ce, H-cylinder engine was rated at
598 hp.

Popular California-based New Zea-
lander Rod Millen, whose 4wd Mazda
R X7 has finizshed second to Audis in sev-
eral other runs, showed up with a turbo
rotary capable of making 550 hp. But for
sheer high-tech audacity, Volkswapgen
was the winner onee again, with its
fourth twin-engined entry. Previous
editions used two transverse-mounted
engines, one at each end, but in 1987
VW altered the layout a bit, using two
300-hp turbocharged, 16-valve GTI en-
gines mounted longitudinally,

The only 4wd American rally car to
compete was a specially built Oldsmo-
bile entered by local driver Frank Pe-
terson. He built it in B0 days, just in time
for the 1986 race, but due to lack of test-
ing—and finance—it has never showed
its true potential. Peterson's Olds has a
transverse, rear-mounted, 207-cu.-in,
V6 Indy engine.

Race day saw a record number of
spectators watch the stock cars, pro-
duction rally cars and open-wheel rac-
ers, but the main battle was in the open
rally class, Peugeot's Finnish driver,
Ari Vatanen, was fastest in qualifying
g0 he got to race after Rohrl.

Rohrl's run was fast—he blew
Unser's record, breaking it by 22 sec-
onds. All eyes were glued on Vatanen's
nimble Peugeot. It looked good—until
halfway, when it started to run ragged
as a Hl-cent turbocharger hose clip
broke and he lost about 200 hp. He still
managed to finish second, only 7 sec-
onds behind Rohrl. But Audi had re-
tained its title and a rookie German rally
driver had become King of the Hill.

The open-wheel class also provided
excitement as two drivers beat Al Un-
serJr.'s 1983 record. Bill Brister, ina
Chevy-powered Coyote, was first even
after failing to qualify.

Despite its defeat, Peugeot is hooked
on the race and will likely return in
1988 —this year's mountain madness is
scheduled for the weekend of July 8-
10—to try and break Audi's strangle-
hold. And the vast media coverage gen-
erated in 1987 will probably draw even
more rally teams to the fray.

Many Europeans described the hill-
elimb as one of the best auto racing
events they'd ever been to—"the
world's best kept secret.” Could it be
that after 72 years, Pikes Peak has
found itself as a technological showplace
on the international racing calendar?
And if European interest continues to
grow, how long will it take for Detroit to
wake upto this high-tech showcase in its
own backyard?—John Rettie
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ver the past decade Classic

Roadsters, Ltd., has been design-

ing and engineering road-
sters to be built by individuals
like yourself. We know that
quality pays and leads to
vears of enjoyment and
dependability. That's
why professionals say:

“In recent years, Classic
Roadsters has earmned the
reputation of being called
‘manufacturer of the highest
quality kit cars in the industry.”
The Editors — Hi Performances Kit Cars —

The reason thousands of customers have assembled their own Classic
Roadsters is not just to save money. There is a great deal of fun and
excitement in seeing these beautiful automobiles come to life. The
assembly process is easy and requires only common tools. Even the
body color arrives finished — no painting.

Call today to find out now about this fun and rewarding project and build
your own Classic Roadster. Also available custom built and ready to go!

o 1:800-444-4446
For International Export Call 1-701-293-8866

— —_———-

55T
Please send e the following inormaton:  Name |
] EasyTo-Assemble Kit .
] Custom Built Roadster Phone (Day): ( } |
A) O FREE Colnlg,r Brdﬂchum & Phone (Evel: { | I
ns info, and co report iy
B O ggu& 16 pg. Product Catalogue, S . |
plus 24 % company, component &  City: State: Zip: |
pricing i VISA O rCard
cya 515_5% VHS Videotape (corporate & e E |
model profile) plus “B” literature pkg.  § e — B0 L
D) [ $2.00 Profit Opportunities report |

Classic Roadsiers, Lid.
1617 Main Ave., Fargo, ND 58103

Also Available “Manufactured in Canada’" Canadians call 1-800-4374342



SCIENCE

BY TIM COLE

CAT Scanning Planet Earth

HE technigue is
I well known in
the radiology de-

partments of leading
hospitals. Computer-
ized tomography, or
CAT scanning, com-
bines information from
many X-rayvs criss-
crossing within the body
to form a 3-dimensional
view of a patient’s inter-
nal orpans, bones—aor
suspicious tumors,

A similar technigue
—valled seismic tomo-
graphy—is giving geolo-
prists the same kind of inter-
nil image of Planet Earth.

Cal Tech Associate Profes-
sor RHobert Clayvton, Geo-
physies Professor Don L.
Anderson and graduate stu-
dents Hua-Wei Zhou and
Olafur Gudmundsson are us-
ing the Earth's seismie histo-
ry compiled from nearly 3000
surface stations to develop a
picture beneath the Earth's
crust, Selsmic pressure, or P
waves, traveling at roughly
the speed of sound reflect
and refract off the Earth's in-
termil structures, arviving at
widely spaced global moni-
toring stations at different
times and intensities. A com-
puter analysis of the travel-
time anomalies between P

In the spirit of Rube Goldberg:

48

waves offers an intriguing
glimpse of the world beneath
our feet.

A recent Cal Tech experi-
ment involved charting what
seientists believe are topo-
graphie variations on the
Earth's core. Because P
waves travel faster through
denser material, like sound
waves, and cold areas are
more dense, P waves can be
presumed to travel faster in
colder regions and slower in
warmer regions. Seientists
surmise that rapid changes in
P-wave speed around the
core indicate areas of varying
density—or mountaing and
valleys. Roughness of the

Light and dark reglons show topographic variations on Earth's core.

core may account for milli-
second inconsistencies in the
Earth's rotation.

Broad-band digital seis- I

mometers will someday
replace current analog
seismographs, completely
automating this ongoing
Earth sean and improving
data accuracy,

Rube Goldberg
Award

Rube Goldberg was the car-
toon genius who devised
comically complex machines
to perform the simplest
of tasks,

Goldberg's whimsy lives
on at Purdue University,
where the Theta Tau and Tri-

angle engineering fraterni- §

ties sponsor a yearly compe-
tition to see who can devise
the looniest machine to per-
form the most prosaic chore,

The 1987 task?

Dezign a machine that will
break an egg and prepare it
for frying. This vear, stu-
dents had to invent a ma-
chine that would moisten a
stamp and attach it to an en-
velope, The winning entry
used a model of a mailman be-
ing attacked by a dog, a mouse-
trap and a Bobby Knight doll
throwing a tantrum.

The competition is being
thrown open to national en-
tries next year. Budding

“Goldbergites” should
call Theta Tau's Mike
Barrett at (317) T43-
2461, or write Mike at
416 N. Chauncey, West
Lafayette, IN 4T406.

Listening In
It was only a matter of
time before true radio
telezcope technology de-
seended incomplexity to
amateur levels,
Edmund Secientific's
new 400 MHz Radio
Telescope kit ($1200)
permits radio source
abservations of evervthing
from solar flares to electro-
magnetic disturbances—and
makes a perfect adjunct toan
optical deviee, Bot it's no

| toy. The Edmund Radio

Telescope comes with a
multi-element helical anten-
ni, preamp, demodulator,
adjustable time constant in-
tegrator, and calibration
noise source reference. All
told, it's an excellent way to
mitke more of a connection
with the changing sky. Write
Edmund Scientifie Co.,
Dept. 5554, Edscorp Bldg.,
Barrington, NJ 08007, M

Backyard radio telescope de-
tects far-off cosmic events.
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All Across America

CAR DETAILERS ARE SWITCHING TO MALMI'S™
for the “Shine that’s Better Than New!”

40%, by using Malm's.”

HAYWARD, CALIFORNIA — Euro Detailing
"l discovered five years ago Malm's produces the best
depth and shing on both conventional and two-alage
paint. The time and effort needed has been reduced
Mark Kitaoka, Ownar

REMOVES TRMY SCRATCHER
0% BLACK
ELIMINATES POWDERY RESINIE
EXCELLENT WATER BEADS
SPECIAL BLEMDS OF CARMALBA WAKES

These two perfectionists, 3,000 miles apart, both
that Malm’s System for Car Care can't

Now prove it yourself!

... and if you don't agree with
them completely that Maim's Pal-
ishing Cleaner and Malm's Liquid
Carnauba Wax give your cara
“Better than Showroom Shina™

. . . the most fabulous, deapest
and richest shine of any product
on the market . . .

. . . 1ell us within 30 days and
we'll send UPS at our expense*
to phck it up and give you a
compléete full refund!

Onece you have your car detailed
by a real pro like Robert Palumbo
or Mark Kitaoka you won't balieve

what a great car you owned all
along! It's never been so clean in-
side, It's never gleamad 50 baau-
titully outside. (Robert Palumbo
actually discoverad Malm's when
a customer brought him the
polish and wax and asked him to
use them on his car. The rasult so
impressad Palumbo that he
switched to Malm's then and
thara!) But there's another
reason 1o keep your car shining
with Mailm's Palish and Pura
Camauba Wax . . . it will lasi
longer, and you'll ?et much more
tor it when you sall.

The best new car daalers uss
Malm's too

Mew car dealers who really care,
particularly those who sell cars
costing $30,000, $45,000, $50,000
and more, now lightly polish and
wax with Malm's before they de-
liver the car to the customer. They
know how important it is to start
the buyer off with a shine that
can't be matched,

What if your car is
over four months old?

By now a dulling imperceptible
film covars the paint. Even care-
ful washing won't remove it!
That's whan you really need the

EVER

Cleaning

day.”

HUNTINGTON STATION, NY — White Glove Auto
“We're well known for ‘The Perfecily Detail-
ed Automabile.” Malm's pure Brazilian Carmauba wax
outlasts and outshines any product on the markel o

Robert Palumbo, Owner

HOEN Main Cham. Corp

ree

matched

complete Malm's System. En-
hance and preserva thafinish this
2-gtep way. Wash it, then apply
Malm's Polishing Cleaner to take
away stains, greasy road grime,
and small haze-like scratches.
Malm's polish won't harm clear
coat finishes, You don't have to
use the Polishing Cleaner every
time you wax. But you should use
it the first tima and at least once
Ear yaar thereafter. Uniike many

arsh, abrasive cleaners, Malm's
is a0 microscopically fine it can
be used straight from the bottla
to polish gold or silvar. That
means if your car (s really dull,
EDU can actually use a power

uffer! Malm’'s Is so fine it won't
leave swirl marks!

All by itsalf, Malm's Palish will im-
peccably clean and revive the
I:mlnl to original showroom gual-
ty. Then, for the final touch, pro-
tect thal s rk!ml; finish with a
thin film of Malm's Carnauba
Wax and buff lightly. Now you
won'l believe your eyes . . . your
car has that famous Malm's
"“Better than Showroom Shine'"!
Good for 4 to 6 months. And the

1 M.¥. resldents ADD sales tax. [Ondar pakiah, below, i| 2ar i over

4 months okd )

Claanss $34.00 (plus $4.00 fri
renidents ADD saies tax.

[ Gl soguainted systam 1 pini Carnsuba Wax, 1 pint Polishing
mdl. — fotal $3O.B08 M.Y.

[0 Detaller Sysiem 1 quar Carmauba Wax, 1 guart Polishing i
Claans: S85.00 (phiss $8.00 It hdl — total E71.00) KLY, meal

rain will continue to bead up on
tha finish even though you wash
It again and again!

Malm's reader service! Don't fall
for these gimmicks and claims!

color lr'our rubber, chrome and
glass! Malm's works great on ALL
colors!

Order Risk-ree on our great
guarantes!

Did fashioned paste waxes. Hard | Wa'll ship In 48 hours whean you

1o spread, tiring to apply, difficult
to buff. Malm's is liguid, flows on
incredibly BaE”I; goes farther,
and all it neads is a gentia hurl!lnﬁ
o create a super-hard shine wit
a gloss you simply can't match
with any other products.

One-ztap cleaner-waxes and poly-
glaze synthetics, The worst thing
ﬁu can do to your car's finish!

gy leave a powdery residue,
proving they contain harsh abra-
Ives that “sandpapar” your finish
away, and cause tiny scratches
that actually dull the shine.

Cheap “camauba waxes" off the
shelf. The less they cost, the less
real carmauba they contain, and
miost contain strongabrasives too.
A pint will only do your car two or
three times. Malm's costs more,
bt & pint will wax even a big Mer-
cedes a dozen times and more.

Colored waxes. Maz' actually dull
tha gioss! And think about this: if
the coloring dye is strong enough
to affect your paint, it could dis-

O T T
| Include with order balow, my FREE 30-page GUIDE and 4 sample packs:
01 1 pint Carmauba $Wax $10.05 (plus $2.50 frihdl —total $22.45

order with a credit card, money
order or teller's check. Call or
FAX your order or mall coupon
now. We'll include our 30-page
Guide to detallers’ secrets for
waxing and finishing, plus four
FREE sampie packs of wax and
polish to give your friends (so they
won't borrow yours!). *Our guar-
antee is good for all 48 continen-
tal states. (We can't have UPS
pick up elsawhera, 8o just mail
package back, and we'll refund as
promisad.)

[ ]
Malm's

MALM CHEM. CORP.

300 BX PM-07B
Pound Ridge, NY 10576

{914) T84-5775 Sam-5pm Mon-Fri.
FAX orders: (914) T64-5785

MALM'S—SO0OLD ONLY BY MAIL
NEVER IN STORES

- = -
[N.Y. residants

[l Chargeiomy: L] Visa ] MasterCard  ADD salestax)

Credii Card Mo. (Print ALL 13 or 16 Digits)
MALM CHEM. CORP.
300 B, PM-078, Pound Fidge, NY 10576

PLEASE PAINT HOME ADDRESS CAREFULLY
Useseparate paper i diffarent shipping address.

Card Expires

(LIPS neacs stral name)

1

I

|

I dents ADD salas tax. ——

1 O 1 guart BLICK 50, TFE Engine Coating with 'POLY" by Patralan Hame .

S200E ples $400 irifhdl-totesl E3L0D5. NY resldenits ADD

1 iy Stroat
1 Doubla freight charga for Canada; Alasks, Hewall and Pusrio

| Ries. City

| O CheciorMoneyOrders payabls o Maim Cheem, Carp, Hlals

[ Signature Day Telaphons

— o o o o o S S s



UTOMOTIVE loud-

speakers perform in a

violent world, They
are routinely exposed to ex-
tremes of temperature
and humidity. The rear
portion of those installed
in car doors become
wet from moisture
trickling down window
tracks. And the shocks
and vibrations car
speakers are exposed
to can be strong enough
to sever the wiring con-
nections,

To survive in the harsh
automotive environment a
car speaker must be stronger
and more durable than its
home audio cousins. Accord-
ingly, autosound speaker
manufacturers are turning to
space-age materials.

Home hi-fi speakers gen-
erally use paper cones to re-
produce sound, because
paper reproduces audio sig-
nals in a natural-sounding
way. Bul car speaker makers
substitute other materials to
give their products greater
longevity.

Perhaps the most fre-
quently used material in car
speakers is polypropylene,
owing to its resistance to
maisture, high temperatures
and the debilitating effects of
direct sunlight. Polypropyl-
ene is flexible enough to re-
produce sound, To some, its
sound quality is satisfactory,
but to others the sound char-
acter is brash and not as nat-
ural as that produced by
paper cones.

In response to these crit-
ics, some car speaker makers
combine polypropylene with
other materials to achieve

50

AUDIO

BY FRANK VIZARD

Titanium and other space-age
materials beef up car speakers
such as these by MB Quart,

better sound. For example,
Blaupunkt's new QL Series
speakers use polypropylene
cones sprayed with a fine
quartz dust that dampens the
cone. Different cone materi-
als might have a frequency at
which the cone vibrates ex-
cessively and creates an
unnitural sound. In this in-
stance, the quartz powder
dampens that frequency, re-
ducing it to below audible
levels, Infinity's new Refer-
ence Standard Designer Se-
ries speakers mix graphite
and polypropylene to achieve
the same end.

Mot every company opts
for polypropylene. JVC, for
instance, uses what it calls
Cross Carbon, a carbon ma-
terial that is combined with
an acrylic-resin compound.
The result is a speaker highly
resistant to moisiure, heat
and direct sunlight.

Another car
speaker line
comes from MB
Quart, a well-
known German manufactur-
er new to the United States.
Like many other car speaker
makers, MB Quart is using
titanium to construect its
tweeters or treble-drivers.
The increasing use of titani-
um in car speakers is prompt-
ed by two considerations.
First, titanium has a very
high stiffness-to-mass ratio,
which promises longevity.
Second, digital sources such
as compact discs demand
tweeters that ¢can produce
extended treble response
and handle fast, transient
signals,

Inzight into the manufac-
turing process comes from
JBL, which incorporates
titanium in its new T06 com-
ponent tweeter. JBL's pro-

Warriors

prietary process involves
high-pressure gases swirled
against a pure titanium film
to form a dome only 25 mi-
erons thick—that is, 25 mil-
lionths of a meter. At the
same time, an intricate pat-
tern is molded into the dome
to improve rigidity without
increasing mass,

JBL combines the proper-
ties of titanium with a mag-
net made from neodymium,
an aerospace material also
being used in many new
headphones, Magnetie flux
density is one of the eritical
elements of good speaker
performance,

In the past, car speakers
often required large magnets
to achieve the desired perfor-
mance. With neodymium,
the same performance levels
can be achieved using a mag-
net smaller in size. JBL's TOG
tweeter has a mounting
depth of only Y in.

Such shallow mounting
depth gives an installer much
more flexibility in speaker
placement. Locating tweet-
ers in the dashboard, for ex-
ample, is now more feasible
than it was previously.

It might soon becorme a ne-
cessity more than an alterna-
tive. With the increasing
number of ragtops hitting
the road, the rear-shelf
gpeakerinstallation o neces-
sary to good sound is being
eliminated. Speakers in-
stalled in the dash and the
doors are going to have to
carry the acoustic burden,
Thanks to stronger and more
durable space-age materials,
it will be possible to get big
gound out of smaller and shal-
lower spaces. ™

POPULAR MECHAMNICS & JULY | 788




KMART AUTO SOUND.

o Amronmznsma

. ..
PIONEER KE1011 ETR AM/FM
SERED!;G*CASSETTE with 24 . e i ) v
station presents, , local/distant ' S oy
avrikch, ond LED dodk. - )\ N

SALE $-I 8900 PR T

i PionveEER
S 3 SPARKOMATIC SR300 AM/FM
o —] STEREQ/CASSETTE with locking fast
forward and compact design for

. —— many cars and trucks. SALE $3 000

PIONEER TS1011 MAXXIAL 4" DUAL-
CONE DOOR MOUNT SPEAKERS

. with Strontium magnets and T
E__ 1? 60 watts of output. - =
SALE PIONEER TS6930 MAXXIAL

== S 00 & x9” DUALCONE DECK i
MOUNT SPEAKERS with

Strontium mc: nets and 120 watts

of output. SAL S 00
(—\_1 /——\\ 7
ey e
\_/I \ "J‘ ‘1 Kmiart Auto Sound AT
L/ On sale June 29 through July 16 at most K mart stores across the U.S A




YOU WON'T HA_VE TO SPEND A

i = = - = ® .',-.--‘ WAL LA

SPARKOMATIC SR350 AM/FM it
STEREQ/CASSETTE with PLL P
electronic tuning, p[ogrqmmﬂbre

memory, and auloiscanfseek, | ‘ B D H H D

SALE $l| 0900 DFH_H_] .

q-}r'- l-.-l.”':H oo T oo i
E . “ &, SONY ESR1T AM/FM STEREO/
F o it . CASSETTE with PLL Quartz Tuner,

3 18 station presets, and seek function.
- kit

2 4 \
i 5-5 ' SALE 516900

g

.' - f -
‘/‘rr'_"‘\ " f
‘ J //_\ - — .\ —
'\'-n._ﬂ-f'/f I - dzl BONY I::\- i ——
SONY i /ﬁ f s—
| l|| :
L= - \/// L T ._II f- BOMNY "‘—\--,_L -—"ﬂ
SONY SONY ES-552 5 112'
2:WAY COAXIAL SPEAKERS
e —=—— . —e L ith-40 nﬂsrnnui'rn.m
: SONY ES-592 6" x 9" 2-WAY e R and :.i:ﬁlnw rl'l'.'.ll.ll'll‘l Pw“

COAXIAL SPEAKERS with Bﬂ wr::ih SALE
S 5 797

fa— .

e x::mdhusmdﬁ'lebﬁstr - s=quipment you'll ever
it = ma of the best prices yeu've e .- nard, Sone matter how
time you spandifyeurear, Your on off rjrum::i:eavmymmta
fun, WA .rrgrauf::nrwdbﬁmﬂmun* o, Sound. America’s #1

g,

S O t ,
C/ w,\t\J/"x _ _

~ Kmart Auto Sound.

v D sale June: 29 theaugh July 16 at most K mart stores across the U S A
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LOT TO FEEL LIKE YOU'RE HERE.

L. L et
o T [ i 3 i N

i
. I I I l r I I s
K
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§ Ho

F

KRACO ETR1080 AM/FM STEREO/
CASSETTE with three-band rﬂphm

equalizer and electronic see fsc{m

SALE 58900

KRACO THP3 31/2" 2-WAY DASH

= ORDOOR MD?E&SPEAKEES_ 97
522
- = -
—— =~- : =
L e
— ——rll T
I'_.

SPARKOMATIC SK693 6" %9 " 3-WAY
. DECK MOUNT SPEAKERS with Barium
- Ferrite mognets. Hondles 160 watts of music
power, BO watis conlinuous power,

i 52497

SPARKOMATIC SR38 AM/FM STEREO
with 5-band graphic equalizer and locking

2;‘51 ?E:rrwr:lrd,
56900
=l;!’|-_."ki_'._:.‘-,|.~_
980K T
T——

JEMSEN JPT1B802 PICKUP TRUCK
SPEAKERS. Matched 150 watt
speakers for pickups, vans, R Vs,

beach ond home use. SALE SI 4997




AT KMART AUTO SOUND,
THE CONCERT NEVER ENDS.

e
—— e U
| ‘ ' ] ‘ I 9 L o o —
& Corrar s : )-'.
COBRA C20 40 CHANNEL CB with dagltal readout, ~

electronic tuning, LED signal. SALE $ 97 e
Whistler 400 49 : | -7

POWER  CITYHWY

/_ (’f ;Eﬁrl:': Wit g S

] @ MUK & Charas

I i
QUADRADYNE F

WHISTLER WH-400 QUADRADYNE RADAR
DETECTOR* with X and K bands, audible and visual
warnings, Highway/City button. BALE 9 oo KRACO MAYDAY | EMERGENCY

CB RADIO with magnetic
mount CB antenna.

W Jstier 54997

|
( |

* Mot available in CT ar VA,

ROOF OR MAGNETIC
MOUNT CB ANTENNAS.

§| SALE $'| 097

'HL_'H CTRUM

Bl WHISTLER SPECTRUM 1 DELUXE RADAR DETECTOR.*
LA\ Features digital display, filter mode, three-position volume. sysdaries

Mounts on dash or visor. SALE EEttTiee
* *Rebatle subject fo monut sfipletic 514900

e
: + Wy Dy P
b On sale June 29 through July 16 at most K mart stores across the U.S A

LTIV




' JuULY 1988

=

CDM PARISON

I W TREST &

The world’s top pocket rockets in a fight to the finish.

BY RICH TAYLOR, Contributing Editor, PM Photos b

CONO Commando hm*l;u:

Take one liphtweig

front-drive hatchh

talize wimpy m_nrmim'-.
engine with a double dose of horse-
power. Blend in slic ting b-speed
transaxle, Add sporty bucket seats

r-wi d[llu'll steer ing w h+-e|
'h P

for flavor. Stir in fat,

loy wheels and a stiff s

son with airdam and spoiler, ]-".;unl to
taste, preferably Hot n' Spicy Red,
Serves one grinning driver and as
many as three happy passengers.

POPULAR MECHANICS ® JLLY 1988

To get the most firom this recipe, it
should be savored on a curvy moun-
tain road. Every one of these mini hot
rods chases down apexes like a terrier
aftera -uI]IlJIII'] hui un]lkr- many ]n;\h-

une uml‘ntl'{hlw or er :lmgwi Dm en
with !_-'Lm they ecan hold their own
with any 2-seater this side of a Cor-
vette, yet fold down the rear seats,
and you can pack in a couple of bicy-
cles. Best of all, these 30-mpg eruisers
aren't on the Insurance Enemies List,

John Lamm

We found windi ads in the San
Gabriel Mountains, and performed
pur track testing at Los Angeles
County Raceway. As usual, we sam-
pled all the cars in a back-to-back
taste test, and eame up with a consen-
sus: These Econo Commandos are
uniformly terrific. All nine are about
the zame size, performance and all fun
todrive,

The higgest difference is in price.
The most expensive is nearly twice
the price of the cheapest—2316,0560
versus S85:2,




Volkswagen GTI 1 6V

The GTI, progenitor of this entire
class of cars, continues to be our fa-
vorite Econo Commando. And when
vou figure it costs more thana 140-
mph 5-liter Mustang or Firebird
GTA, it should be good, The GT1 is
nothing more nor less than Volks-
wagen's familiar Golf 3-door, fitted
with 4-wheel disc brakes, quicker ra-
tio power steering, Pirelli PG00

CHEVROLET SPRINT TURBO

FORD ESCORT GT

205/556VR-14 tires on wider wheels,
and most importantly, an innovative
double-overhead-cam head with 16
valves that raises the output of the
time-honored 1.8-liter Four to a ram-
bunctious 123 hp.

If vou've been raised on big V8s,
that may not sound like much, but ina
2300-pound package, it's enough to
boot the GTI from 0 to 60 in just overs
seconds, with quarter-mile times ina

The Mitsubishi Mirage Turbo wasn't
available when we assembled our
Econo Commando fleet for testing,
but we'd be remiss if we didn’t at least
mention this new minitiger

Clad in sleek new sheetmatal, the
hottest member of the Mirage family
(or Colt clan, if you happen to be buy-
ing from Chrysler Corp. ) roars to

nllrng || n=l'en u\v Cn’ntear

market with a heady 29-percent
horsepower increase over its far from
tepid predecassor

A new port-injected 16-valve twin-
cam cylinder head accounts for the
increased output, which totals 135 hp
at 8000 rpm, with 141 Ibs.-it. of torque
at 3000 rpm, tops in the Econo Com-

mando class.—T.5.

whisker over 16 seconds, at 84 mph.
It's both quicker and faster, for exam-
EIE. than such hot 2-seaters as the
lero T, Tovota ME2 or Mazda RX-
7. 1t also has excellent brakes, and
pulled 820G on Pomona's skidpad.,
Though the current Golf has been
with us for three vears, it still holds
together remarkably well. The nose
has been modernized with Eurostyle
aero headlights, and the Seciroceo-
style bucket seats, d-spoke steering
wheel and analog instruments are
conservalive and thoroughly fune-
tional. The GT1 is a beautiful compro-
mise—a hot performance car, yet
with genuine room for four adults.

Volkswagen Golf GT
What VW now calls a Golf GT used to
be the GTI, until the 16-valve engine
wis introduced. The GT costs a sub-
stantial 33000 less than the new GTI,
but of course, you don't get the same
equipment levels. VW saves money
by using rear drum brakes instead of
dises, less expensive 185/60R-14
tires, no power steering and a single-
overhead-cam engine rated at 18 hp
less than the 16-valve version,

Naturally, this adds up to quicker
acceleration for the GTIl—an impres-
sive 1.3 seconds 0 to 60 and 5 mph in
the quarter-mile.

However, in other areas of perfor-
mance the GT holds its own. Though
the GTI has a bigger footprint, its ex-
tra 556 pounds—all in the front end
—tend to negate the extra adhesion,
As a result, the GT was 020G faster
around the skidpad than the GTI,
matched it in the slalom, and beat it by
a car length in braking,

Overall, we like the GTI best,
because itz potent powerplant most
truly fits the Econo Commando reei-
pe. But the GT is the better buy, with
satislying performance for $3000 less.

Honda Civic DX

Our Best Buy in this group is Honda's
all-new Civie DX, The 39572 Civie DX
i= an unadorned econobox, thousands
of dollars less than any commando ex-
cept the little Sprint Turbo,

=l - — r -
ke e il

POPULAR MECHANICS » JULY | 988



This is one of the few truly pretty
ears in this class—praceful, elean and
modern. While other manufacturers
are still selling economy boxes first
brought to market in the "Tis, Honda
has brought out an all-new Civie ev-
ery three vears,

Not only is the exterior state of the
art, but Honda also has the best inte-
riorergonomics this side of Mereedes-
Benz. Drive a mile in this Civie, and
you'll be as familiar with it as your
own front hall. We sorely missed a
tachometer, but otherwise the ergo-
nomics are without flaw, and every-
thing from the single-post headrests
to the futuristic 2-spoke steering
wheel seems like the perfect solution
to that particular design challenge.
The Civie is made from inexpensive
materials, but it appears expensive
and substantial, not cheap. That's
good design.

Honda's engineering is equally im-
pressive. The engine uses a unigue 16-
valve head, with a single overhead
cam. Honda was a leader in switching
to MacPherson strut suspensions
more than a decade ago, Now Honda's
leading the way in switching back to
classic double wishbones for better
handling and ride,

Al the track, the Civic did remark-
ably well, considering it was running
on cheap Dunlop 8P 23] 175/70R-13
tires. [t beat the Golf GT, Le Mans
and Escort GT at the dragstrip, had
the second-best braking performance
behind the Escort, was second on the
skidpad with an excellent .83G and
won the slalom—pretty impressive
for an unpretentious econobox run-
ning on so-50 tires, Add another 13 hp
from the Si engine that will be avail-
able in 1989, and this inexpensive Civ-
ie would have walked away with this
test in every category. Even so, you
can't find a better new car in this class
for under $10,000,

Mazda 323 GTX

On paper, the GTX looks overwhelm-
ing: a double-overhead-cam, 16-valve
1.6-liter engine, turbocharged and in-
tercooled to produce 132 hp, one of the

hottest in this class, Full-time 4-wheel
drive for maximum traction. Disc
brakes at all four corners, all-indepen-
ilent suspension and every conceivable
gizmo, from T-spoke alloy wheels to
vellow-on-black aiveraft-style gauges
and ultra-adjustable bucket seats.

At 2600 pounds, the GTX weighs a
good deal more than it should—about
300 pounds more than the regular
hatchback.

Mazda engineers blame the addi-
tional components of the 4-wheel-
drive svstem. No matter, the slightly
pudgy 323 still put up the best gquar-
ter-mile numbers, and did 0 to 60 ina
gippy 7.4 seconds, The GTX was only
a hair behind the first-place Civie in
our slalom, and posted .82G on the
skidpad, using Bridgestone Potenza
RES6 185/60R-14 tires, The only time
the GTX showed its weight was in
braking, where it ended up near the
back of the pack.

The GTX has excellent perfor-
manece, and it"s a joy todrive at normal
highway speeds. But if you start to
push it, you'll find it's a handful to
irive fast.

It has too much roll in the corners,
hints of torque steer under aceelera-
tion, handling that edges outl toward
nervous when vou get near the limit of
adhesion and enough turbo lag to be
irritating.

Taken all together, thisisa difficalt
cartodrive fast and not as much fun as
yvou'tl expect it to be. At §15,000, it's
alzo difficult to perceive as a bargain,

PONTIAC LE MANS GSE

Pontiac Le Mans GSE

The Le Mans is a Korean-built Opel
Kadett, now “commando-ized” with a
2.0-liter engine and all the zoomy in-
gredients of the hot-rod vecipe, It's a
surprisingly nice little ear and very
reasonably priced.

It won our fuel economy test by
over 2 mpg, returning an excellent 25
mpg despite Boy-Racer driving by
o l!i.‘. mon Lest eregw.

It beat the Golf GT and Escort GT
in aceeleration and finished mid-pack
in the slalom, though it was last on the
skidpad, at least partially due to its
slippery Uniroyal Rallye 340/60
185/60HR-14 tires.

The Le Mans GSE is very different
in appearance from other econoboxes
—rounded and bulbous, rather than
boxy and square. A rear wing, aero
rocker moldings and bady-color
wheels give il a cute, racey look. The
interior is finished in a perky gray
tweed, which seems very European
and appropriately sporty. The seats
are Recaro copies that rank with the
best in this class (notably those in the
GTI), and the white-on-black analog
ganges are excellent, The controls are
very German in feel, with easy-to-use
Ergonomics,

Compared to the low roofs of most
Japanese small cars, there's plenty of
headroom. The Le Mans interior also
measures considerably larger than
the other cars in this group.

Thanks to the extra punch of the
new 2.0-liter engine, the Le Mans
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EMGINE ENGINE WHEEL- LENGTH WIOTH TRACK
DISPLACEMENT HP, NET/ DRIVE BASE OVERALL OVERALL FRONT/REAR
{eh'ee) +fi.) LAYOUT TYPE (i mmj  [inmm) (lnomm)  {inmm)
Chevrolat Sprint Turbo 285240 L3 SOHC turbo, intercooled 1
£8592 &1 0011000

Ford Escort GT %A1 L4, 50HC 0 e G-speed
113,500 1860 maniual
Honda Civic DX £B1 L4, SOHC, 16-valve G2 (0 BO00 rpm
91.091483 89 & 4500 rpm
Isuzu I-Mark Turbo i L4, SOHC turbo t 10 5400 rpm 5-speed
] B3 741471 120 i 3500 rpm rradneal
¢ L4, DOHC turbo, miercooled, 132 @ G000 mpm b-spead
T1E-valwa BT 451597 136 (&0 3000 rpm muaniaal

Pontiac Le Mans GSE b L4, SOHC 85 i@ 4B00mpm’  front  S-speed
[ 121001958 front  manual

Toyota FX- 16 GT-5 ! L4, DOHC, 16-vakn
86831587

Volkswagen Golf GT 510,385 L4, SOHC ( front
513255 108801 TED frant

Volkswagen GTI 16V 005 L4, DOHC. 16-valhe
108,601 780 120 (0 4250 rpm

“Estimated
1. Best speed achioved while weaving through seven cones placed in-line, 100 fi. apari; speeds provde index of iransient responsze
2. G-force genesated during steady-state travel around a 200-ft -dia. circle. Charl number s an average of three circuils cw and three cow
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CURE
WEIGHT
{lbs.)

STEERING
TYPETURNS
LOCK-TO-LOCK
rack-and-
penian/3.3
power rack-and-
pirmon’3. 04
rack-and-
pimion3 87
POy rack-and
pinion'2 A8
power rack-ard-
pinion 3,01
raCk-and-
pinson3.5

Ao power

Fack-and
pimion 3 80

POWOr rack-ang-
pnion 317

=

.I'rr * , Fﬁ'-

HONDA CIVIC DX

ety

TEST RESULTS
FUELECONOMY  ACCELERATION

[EPA eity 0-60 MPH {sec. |
PM test] Ye-MILE (sec. (0 mgh)

BRAKE
SYSTEM
FRONT REAR
F:8.4-n, desc
A:7.1-n. drum
F.2-in, vened disc 2 a8
AT T=ir chrurm 170800 TH 81

F9.5-in, vaned disc
A:7 1=in. drum
FA.0-in vanled dsc
A:T, 1=im, dituem
FD2-in vented disc
RAH.7-in_disc
F110.1-n disc
A7 @-im. drum
F9.6-n. venied disc:
A8 Bin. disc
F0.4-in. disc
A7 1-in drum

Fi9.4-in. viaevioal chae:
A8 4-in disc

BRAKING TOD-FT.'
B0-0 M

SLALOM
(.} (mph)

A Numbet indical®s masimum caro volume as detarmined with rear sealback in narmal position
4 Numbeér indicales mammum inlerior wolume as delerminéd by EPA galeulatons
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COVER STORY

BATTLECRUISER

In the coming century, a lethal combination of stealth and firepower
will revolutionize warfare on the high seas.

BY NICK NICHOLS, PM lllustrations by Tom Freeman

“No profession is more wedded to the
folklore of the past than the armed
services."—Winston Churchill

HAT esteemed son of Bri-

tannia might have added that

none of the armed services is

more heavily shackled to tra-
dition than the U.S. Navy. Who else
in this age of high-tech mania would
have recommissioned that venerable
emissary of “gunboat diplomacy,” the
USS New Jersey!?

Touting a different diplomacy, re-
cently retired Vice Adm, Joseph Met-
calf 111 told PM, “Institutions die
hard, and the U.S. Navy is a very ma-
ture bureaucracy.” Not that he isn't
an advocate of putting more ordnance
tosea, far from it—it's the type of ord-
nance that Metealf's concerned with.
The admiral feels that recent techno-
logical advancements in weaponry
and eommand, control and communi-
cations (C") systems have yielded an
opportunity to completely reevalu-
ate “the way we do business,"”
from surface ship design
and construection to
strategy and tactics.

Rather than
viewing the

OVERSIZE
SONQDOME

surface fleet as a eollection of self-con-
tained, floating arsenals (as typified
by today’s martial leviathan, the air-
eraft earrier), Metealf believes the
suceess of the Navy in the next centu-
ry lies in it ability to evolve into a tru-
ly synergistic, integrated battle
force. He's convineed that the surface
fleet must ultimately be comprised of
a family of modular vessels that make
maximum use of technological “force
maultipliers while minimizing manning
requirements.” The Metcalf philoso-
phy calls for a complete overhaul of
the old order, a restructuring that
would profoundly alter the romance
and autonomy enjoyed for so many
centuries by the conven-
tional warship and her
crew., Metealf's
dynamic ideas
therefore bor-

CENTER

LOW-SILHOLETTE
BRIDGE DECK

INFORMATICOMN

der on heresy in the eyves of hidebound
traditionalists. Inshort, the maverick
mariner is instigating a revolution!
And the focus of this revalution is an
unusual ship that just may change the
age-old methods of naval warfare.

Group Mike

Throughout his career,
Metealf had often
championed the
cause of rad-

RADAR
ARRAYS

GALLEY
CREW ACCOMMODATION
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VERTICAL
LALIMCH
MAGAZINES

RETRACTABLE
STABILIZER

TOMAHAWY CRUISE MISSILE

T

QUAD-FACK POINT-DEFENSE MISSILES

STANDARD MISSILE

ical departure from orthodox doe-
trine, and in his influential preretire-
ment job as Deputy Chief of Naval
Operations for Surface Warfare, he fi-
nally found himself in a position to do
something about it.

The project that took shape in late
1986 under Metcalfs guiding hand
was aptly christened the Revolution
at Sea initiative, and a supervisory
work/study group was established to
oversee the various phazes of the
broad-based research effort. Fiercely
loyal to their progressive leader, this
body of officers adopted the phonetic-
M title of “Group Mike" in recognition
of Metcalls personal commitment to
the project.

Group Mike's innovative ship is the
physical manifestation of Metcalf's
preoceupation with “putting maxi-
mum ordnance on target.” More im-
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portantly, the admiral sees his vision-
ary vessel as the heir-apparent to the
primary strike role currently filled by
the aircraft carrier.

“"We're almost to the point where
we're going to be able to eliminate
manned aireraft from the naval sce-
nario altogether,"” explaing Metealf,
“Before long, both offensive and de-
fensive duties in the fleet are going to
be handled by missiles of various
types.”

For example, the offensive task of
deep interdiction—presently the ex-
clusive turf of carrier-based aviators
—can be more efficiently fulfilled by
precision-guided, long-range cruise
missiles, according to Metealf.

The admiral hints that antiaireraft/
antimissile laser weapons will soon be
numbered among the ship's defensive
armament,

TROOP
ACCOMMODATION

/

Concelved as a means to get more
ordnance on target more accurately, the
stealth ship of tomormow will carmy multiple
magazines of vertical launch missiies.
Perfected on baseline-two ships of the
Aegis cruiser series, the vertical launch
system brings a variety of smart missiles to
bear on different targets in a compilex
battle ervironment. The future varlant of
the Tomahawk crulse missile will strike land
targets more than 1350 miles away.
Updated Standard surface-to-air missiles
will defend the ship and her battie group
from air and missile threats. Antisubmarine
rockets [ASROCs| will knock out
submarines. Salvas of smaller missiles will
help defend the ship. Marked by a low
silhouette, supersensing radar arrays. and
carrying remotely plioted survelllance
aircraft, the ship of tomorrow will also
incorporate misslon-specific modules In the
stern to accommodate amphiblous assauft
teams, SEAL units or even X-wing fighters.

57




A vertical launch Standard surface-to-air missile aboard cantemporary cruiser Lake Champlain leaves magazine in less than a second

Critical volume

The revitalized surface fleet, as out-
lined by the Revolution at Sea stud-
ies, will be fashioned around three
significant pieces of advanced hard-
ware: the AN/SPY-1 Aepis radar sys-
tem, a mix of modern missiles, and the
missiles' Vertical Launch System
(VL3). The first element in the trium-
virate, Aepis, is already in serviee
with the fleet, mounted on the USS
Ticonderoga, and on more advanced
sister ships like the recently launched
Lake Champlain, This isn't the ulti-
mate platform for the highly sophisti-
cated radar, but budgets being what
they are, it'll have to do for the time
being, allows Metcalf. What is need-
ed, he reasons, is a follow-on to the
Ticonderoga dedicated primarily to
carrying the missiles—a ship con-
ceived in the image of Metealfs “max-
imum ordnance” doctrine, one that in-
corporates the Vertical Launch
System to accomplish this goal.

So what will Joseph Metealf's ideal
surface warrior look like? The answer
to this question is largely couched in
the parameters of modern naval war-
fare—a 3-dimensional "up, out and
down" formula.

The area embraced by these ele-
ments is called “battle space,” and its
physical size is dictated by the range of
the weapon systems being utilized at a
given point in time. Henece, this spatial
battleground is constantly expanding.
The battle space in which Metealf's
high-tech warship will have to operate
is defined as being 15,000 ft. up (the
practical eeiling of surface-to-air mis-
siles), 1350 miles out (the current oper-
ational range of cruise missiles) and
1500 ft. down (the engagement depth of
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contemporary attack submarines).

In meeting this triple threat, Met-
calf envisions a streamlined seafarer
armed with a mixed bag of missiles:
SM-2 Standard surface-to-air (up),
Tomahawk eruise (out), and the anti-
submarine rocket, or ASROC {down).
Martin Marietta, maker of VLS, is
working on a eluster of small ship-de-
fense missiles called Quad-Pack. All
of the missiles would be prepackaged
to plug into universal VLS cells
(about 274 of them!) arranged in a sol-
id bank running nearly the entire
length of the hull. This impressive as-
sortment of firepower would be di-
rected by the Aegis system, either
nestled belowdecks aboard this mis-
gile platform or mounted on another
ship. The grinning admiral admits, "I
I had my way, this ship would be ord-
nance from stem to stern. If someone
wanted to put something else on
board—office space, paper manuals,
or a signalman's flag Eag—he'd have
to prove to me that we need it.”

Enter JMS dreadnought
Metealls hard line on giving ordnance
stores “priority one” cuts right to the
heart of the matter, for the single im-
mutable caveat that must be em-
braced by every ship designer worth
his salt is that the most precious com-
modity aboard any vessel is volume
—every square centimeter of space
must be applied to the ship's defined
nse. As far as Adm. Metealf is con-
cerned, the defined use of a warship is
“to poin harm's way, tosurvive and to
put ordnance on target.” Anything
that doesn’t contribute directly to the
achievement of these ends is superflu-
ous and counterproductive.

"Everything we put into our ships
is worth nothing if it doesn’t contrib-
ute to putting ordnance on target.
That's why we have ships at sea!
That's why we have a navy!"

The admiral calls his creation the
“Future Strike Cruiser,” but taking
the vessel's iron-fisted arsenal of mul-
timission missiles into account, his
Revolution at Sea colleagues have un-
officially dubbed the powerhouse
JMS dreadnought (JMS, of course, for
“Joe Metcalf's Ship"). In keeping with
Metealfs definition of a warship, the
FSC has one job in addition to deliver-
ing sledgehammer blows—to survive
those of the enemy—aor better still, to
prevent their being delivered in the
first place. The best way to accom-
plish this is to reduce the ship's radar
profile and heat signature—in other
words, to create a stealth ship.

Addressing the physical profile is-
sue, Metealf says all of the structures
that protrude above the deck have got
to go—including the bridge and con-
ning tower.

“The bridge," Metcalf contends,
“has no relevance to the modern war-
ship. It's a glaring anachronizm. It
was originally designed in Adm. Dew-
eyv's day to allow the captain to watch
the fall of his shot, but the vast expan-
sions of battle space has rendered it
obsolete,”

Many of the command funections
traditionally conducted from the
bridge have already been transferred
to a sophisticated electronic nerve
eenter called the Combat Information
Center, or CIC. Because of the need
to colocate the CIC with the bridge, it
is currently situated topside—a vul-
nerable spot for such a critical facility.
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Metealf would like to shift the re-
maining bridge functions to the CIC,
which could be nestled snugly and
safely in the very bowels of the ship.
In hiz opinion, there is no rational rea-
son to do otherwise,

Future nerve center

The CIC of the Future Strike Cruiser
would house a master control console
encompassing all of the equipment
necessary to sail and fight the ship:
powerplant controls and monitoring
devices, rudder controls, com-
munications equipment, weapons
eontrols, radar and sonar monitoring
stations, navigational controls, large-
sereens that monitor the threat envi-
ronment, and so forth. The data re-
quired to aceomplish these varied
tasks would be presented to the offi-
cer of the deck via a mutually redun-
dant array of plasma displays, video
monitors, and low light levelinfraved
vigion systems, Navigating in the
open ocean would be deftly handled
by computers linked to the NAV-
STAR satellite-based global position-
ing system (which will be in place
within the next five vears).

Ship's operations

Long-range remotely piloted aircraft
would extend the ship's sensor capaci-
tv well over the horizon—using tele-
vision, infrared imaging and laser
range-finding.

Maneuvering the ship in restricted
waters, or when conducting under-
way replenishment—the primary
reasons [or the existence of the con-
ning station—could be adequately
performed by a 4-man position placed
inablister molded into the deck above
the CIC. The conning station, would
be equipped with fly-by-wire controls
and TY monitors, This position would
never be manned during combat, as
all activity would then be focused in
the C1C. All of the functions related
to maneuvering the vessel would also
be imbedded in a remote control unit
to allow them to be performed by an
officer standing on the deck,

Both of these control units—the
CIC and the secondary conning sta-
tion—would be hardened against
electromagnetic pulse (EMP) damage
and enclosed in a eontainer of some
ballistic material to act as a spall liner,
providing added protection against
projectiles and shrapnel. Battle sta-
tions and quarters would be further
safeguarded against NBC (nuelear,
biological and chemieal) attack,

The hull of the Future Strike Cruis-
erwould, for budgetary reasons, have
to be derived from an existing desipn.
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Lake Champiain's Capt. Ralph Martin, standing. directs combat Information center aboard
present-day crulser, which will also be the nerve center of tomomow’s Nawvy.

Metcalf leans toward that of the
Spruance-class destroyer (the base
design of the Ticonderoga), but some
crities feel the growth potential of an
aluminum hull based on 20-year-old
technology is too limited for such a
long-term project. The more recent
Arleigh Burke-class hull would be
more to their liking, as itz appearance
marks a return to all-steel construc-
tion, As luck would have it, the Burke
was designed around the AN/SPY-1
Aegis radar system, while Aegis was
fitted to the Spruance as an after-
thought. Further, the Arleigh Burke
hull incorporates numerous surviy-
ability and sea-keeping features
which render it capable of fighting
longer and in less forgiving seas than
that of the Spruance.

In either case, the gunwales of the
hull selected for the FSC would be
lowered closer to the water line, their
upper edges meeting a turtle-backed
deck ringed with radar sensors,

Making it go

Propulsion of the Future Strike
Cruiseris an areg of coneern which
promises major leaps in technology,
In the near term, Group Mike antiei-
pates continued use of the gas-turbine
powerplant currently found aboard
ships of the Ticonderoga class, But
for the future, Group Mike is recom-
mending the integration of an inter-
cooler regenerative system (ICR) for
a number of reasons. First, such a
gystem can be placed directly under
the deck, where intake and exhaust
can be accomplished without any cum-
bersome ducting. By comparison,
conventional Fas-turbine power-

plants are situated in the bottom of
the ship, their heavily insulated duct-
ing consuming up to 20 percent of the
total hull volume.

Sinece the ICR recyeles exhaust be-
fore expelling it into the atmosphere,
no stacks are required—only flush-
mounted deck prates. The stealthi-
ness of the eraft is further enhanced
by the fact that the propulsion sys-
tem's exhaust approaches ambient
temperatures, resulting in a signifi-
cantly reduced heat signature. These
attributes serve to underscore the
[CR's most impressive statistic of all:
This system offers a potential in-
erease in efficiency of 30 percent over
the conventional gas turbine it would
replace. This equates to a commensu-
rate expansion of operational range
—ar if you prefer, a third of the vol-
ume normally used for fuel storage
vould be allocated to additional weap-
ons stores, mission-specifie equip-
ment, or other flexible applications.

The ICR concept is very attractive,
indeed, but Group Mike is not satis-
fied to rest on its laurels—it wanted to
look a bit further down the road as
well, After all, this is to be a revolu-
tion. Group Mike's Ship Operational
Charaeteristics Study points out that
the Navy iz currently pursuing ex-
periments in superconductivity, re-
search that could feasibly vield a truly
revolutionary propulsion technology
by the turn of the century. Group
Mike's Capt. Lee Gunn elaborates:
“Electrie drives and superconductiv-
ity were made for each other. If the
cryogenic support necessary for su-
perconductivily has not evolved intoa
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Five sport sedans for the water clash in a battle
of big-boat luxury and hot-rod speed.

BY JOHN WOOLDRIDGE; PM Photos by Skip Gandy

OMES A TIME for every boatman
when he wants to trade up to a bigger
hoat. It i nitursl wree, and when it

strikes, vour demands become sharply fo-

cused, You want a smooth ride and room for

a cabin below. You want handling like a
roadster and the speed of one, too, And, fi-
nally, vou want sleek styling and sophisti-
eated fit and finish,

In other words, you want o family flyer

—a small cuddy-cabin boat with big-boat
features and feel.

The PM test team decided to l;il|-i.t' a ook
it these cruizers at the Miami International
Boat Show, where we picked up five of to-
tdlav's hottest models right off the exhibit
floor, We brought them to MerCruiser's
Losl |!I:-I."-'I-'. ey HIH_'..'I 1_;1‘1|.|'|||u_ ]"li;l‘]ﬂu, :ﬂt:i
put them through a battery of tests. All
were equipped with MerCruiser's gutsy,




Test fleet at cruising speed. from the top:
Century 4500 CLX, Chris-Craft 245 Limited.
Cobalt Condurre 223, Celebrity 250C/CT
and Chaparral 2350 5X.




FAMILY FLYERS

330-hp, 7.4 Litre Bravo One propul-
sion system. Here's what we found.

Cobalt Condurre 223
The family Nyer our test team would
most like to trade up to is the Cobalt
Condurre 223, a rare boat that looks
as hot as it performs,
The test winner set a blistering
ace in all performance categories,
ole-shot and top-end speeds were
eye-popping. Even more impressive
were its G-force-generating perfor-
mance-course Lurns.
Total cabin volume, sleeping pad
space and cockpit area, however,
were middle of the pack, and total

COBALT
CONDURRE 223

stowage space was dead last.

But this boat exudes style and luxu-
rious comfort. The Condurre’s fiber-
glass exterior and flowing lines were
second to none. Accessibility to con-
trols and visibility of pauges were su-
perb, Helm features we especially
liked were weather-resistant toggle
switches and engine-hour counter.,

Cabin appointments are as plush as
they are in the cockpit. Overall, the
Condurre looks and rides like a water-
borne Mercedes.

Chaparral 2350 SX

Sporty looks, superb layout and brisk
acceleration make the Chaparral one

TESTPARAMETERS

Each boal was propped and luned by
MerCruiser and equipped with Mer-
Cruiser's Bravo Ona propulsion system,
based on the GM 454-cu.-in. V8 block,
producing 330 hp (list price: $11,500).
Speed and timing figures are the resull
of averaging four test runs for each boat
with two adults aboard and matched fuel
Inads, Performance course n froma
dead stop and included full-throttle and
80" and 180" turns.

gl

_OVERALL RANKING/MAKE/MODEL

of the test-fleet leaders. Hole-shot
times (second) were blistering and
tracking was exceptionally tight in
turns, but slower top-end speeds
(fourth) held back its performance-
course ranking.

Deck space was well behind the
fleet, because Chaparral chose to
maximize the cabin, where the 2350
SX led all comers, asit did in stowage.
Features we especially liked were a
minigalley and third-largest V-berth.

Fit and finish, second only to the
test winner, was precise and clean.

Performance gauges were easgily
read. But status gauges were partly
ohsceured, as was lorward view,
caused by a mid-level windsereen and
high-mounted wiper motor,

But overall, the Chaparral is u
head-turning; smooth-handling day
eruiser with room for overnighting.

Celebrity 250C/CT

The Celebrity achieves high marks
for comfort, performance and a dis-
tinctive teak-trimmed design,

At speed, the Celebrity finished
third in acceleration and top-end, and
a remarkable second on the perfor-
MANce course.

Like other test boats, the Celebrity
saerifices cockpit area (ranked fourth)
for eabin space (ranked second). Be-

1. COBALT CONDURRE 223

LOA/BeamWealght/Fuel Capacity

22'3/96" 3700 Ib./50 gal.

Cabin |(cu. i.)Ranking

55.5/3, plesh and cozy, with Iarg;unpa.n

23'3°/102°/4120 Ib./70 gal.

48.38'5, adequate seating for fowr

H{ﬂp_raﬂsggm would ba appreciated

110.91/4, beamy but low headmom

149,081, a pleasura to bain

s -

| High marks for - =
tightly clustered Fis
Instruments,
engine-hour
counter and

|| motor can be

Top End {mph) Ranking 57.38/1, lmader ol the pack, aggressve and smooth | 54.19/4, ofl the leadars, but not by much
Acceleration 0-35 mph {sec.)/Ranking 8.58/1, |umps off the line, immediate planing B.54'2, a whisker off ihe pace, skiers take note
| Perlormance Course (sec.)Ranking |38, suparb blend of control &nd speed 40,473, superb comering and control
Sisaping Pad (sq, L) Banking - |37.85/8, comfartable but not for long weekends 40.0/3, large enough for two and comiartable
B Linmalched craftsmanship, luxury and styla Clean detailing throughoul’2

£29,150 530,996

Caobalt, P.O. Box 29, C ,[P.O. Drawer 928, Industrial Park Bivd,,

Meodesha, K5 66757, (316) 325-2653 M lle, GA 31630, (912) GB6-Ta81

Solid seating. but

| windshield wiper

| annaying.
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lowdecks layvout was outstanding,
with the fleet’s roomiest sleeping pad.

Visibility from the helm seat is su-
perb, but a metal plate jutted into the
backs of our legs and raized mounting
bolts assaulted barve feet.

Fit and finish was judged high, vet
flex was a problem on the foredeck
and the louvered doors tended to rat-
tle and bang.

Still, the Celebrity was our fleet’s
most consistent boat, ranking no low-
er than fourth across the board.

Century 4500 CLX

Designing a big-boat feel into a sporty
package was Century's aim with the
4500 Sport LX. The Century has the
largest cockpit, thivd largest cabin
and second roomiest sleeping pad and
Slowige dreas,

The boat is certainly fast enough for
cruising and skiing, but it finished
well off the pace in all the perfor-
mance categories,

Fit-and-finish ranking was also
back of the pack. Details that need at-
tending to include exposed fasteners,
shaky windscreen and pedestal seats,
and a weak sliding door latch,

Instrument groupings were read-
able at a glance. We particularly liked
the proper mounting of wipers.

The roomy cabin has a number of

CHRIS-CRAFT 245 LIMITED

standout features, including a con-
vertible dinette and minigalley,

Chris-Craft 245 Limited

Clean aerodynamie lines and contem-
porary design features are the hall-
marks of the 245 Limited.

In addition, it's a straight-ahead
waterscorcher, nearly besting the
leader in top-end speed. Less satisfy-
ing were the hole-shot and the perfor-
mance-course results, where power-
draining cavitation resisted all our
efforts to neutralize it

Among the Chris-Craft's best fea-
tures is a well-layed-out deck. Back-
of-the-pack rankings in cabin size,

-
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stowage volume and sleeping pad
area are the result of the large cock-
pit. Forward visibility is superb, as
are sightlines for dash instruments.
Engine controls are competition-style
and take some getting used to.

Despite its name, this Chris-Craft
is far from limited. It's a real rocket in
the straightaways, with a superb fit
anil finizh,

All of our family flyers incorporate
advances in performance and design
that weren't available a couple of
vears ago. They're faster and more
luxurious than ever before, making
this an ideal time to trade up to any
boat in the fleet. ™
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3. CELEBRITY 250C/CT

4.CENTURY 4500 CLX

5. CHRIS-CRAFT 245 LIMITED

22'57196"/3500 1b./T2 gal.

Z1'TN0214250 1675 gal.

24" N0 ATS0 1b. T4 gal.

525/, enug for passangars. supait at halm

T0.6M, spacious plus large sunpad

68.24/2, wids cpon comlon, with anormous sunpad

48,2873, thoughtlul slida pockats and faol boxes

49.74/2, room lor ovarything

46.52/4, adequiale and not that kar lrom leaders

141.28/2, plush with oulstanding headnoom

120,053, midsize bul lols of amanitias

10B. T4/, large cockpsl compromises balowdecks

54.25/3, swilt enough for thrills

8,36/, all-around =olid perdarmaer

53.75/5, last in an exceptionally fast flest

56.75/2, a strasghl-ahaad rockel

10.4/4, adequate lor all watersports

382712, excoplional il B fesponinariss

41.9/4, skittarad somewhal in tight cormers

42. 765, good fsal, but sxcasahe cavitalion in luns

47.691 . clever arrangoeman can accommodate family

401902, planty of room o stretch oul

32695, srmalkast in the theat

Daspde overall care, cantain glitchos nead vork.'d

Minor detals bring down ovarall ranking's

Somewhal spartan, bul balter detalling than mosl'

$28,378

527,380

525,530

Cetebrity, P.O. Box 394, Benion Indusirial Park,
Benion, IL 62812, (618) 439-0444

Caniury Boats, P.O, Box 15488,
Park, Panama City, FL 32406, (904

Chris-Crafi, 101 Riverfront Bivd.,
Bradanion, FL 34205, (B13) 747-4100
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Niationall
INestalgia

Return with us now to those
thrilling days of yesteryear . . .




BY TONY S

HOMASWOLFE told us we

couldn’t go home again, and

it's hard to argue with this

premise. Un the other hand,
if you want to turn the calendar back
just for @ while, it's hard to imagine a
more effective time ma-
chine than a ear from your
target erd.

This is particulacly true if
the target era is the "50z,
‘hen men were men, gir
were cheerleaders and cars
were peculiarly—even
gpectacularly—American,
An age of innocence, inter-
preted in tail fins, chrome
frosting and the throb of
big-inch V8 engines. Install

AN, Automotive Editor: PM Ph

yourself in a "37 Chevy convertible,
dial up an oldies station and watch the
decades melt away,

Then again, vou might yvearn to vis-
it the dawn of the American sports car
consciousness, when quirky little

= i i
= : oy T _q‘--;. - =

,ﬂ,

- mﬁ == =

os by John Lamm

British roadsters shaped a whole new
coneept inautomotive fun. An Austin-
Healy, perhaps. Or a Triumph TR-3,
Obviously, there are practical limi-
tations to this pl you hap-
pen to be a collector, L e vou
don't have access to a ma-
o chine that'll transport vou
B dcross the time warps.
Which is why we look upon
National Ca ; |
fornia Classics as some-
thing more than your
gar Ilt'“-" ar |L'.'11l| rent-a-car
promotion,

It's true that National's
oldies program is self-serv-
inginthat it's aimed at
stimulating membership
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California Classics headquarters at LA, alrport.

— Cne of the moat desirable of all 50s classics, this 1957 Chevy Bel Air
convertible is a big favorite in the National Car Rental




National
Nostalgia

rolls of the company's Emerald Club,
a frequent renter program similar in
concept to the airline bonus plans.

Still, repardless of its reason for be-
ing, the Emerald Club gives rent-a-
car customers an opportunity to drive
something well removed from the va-
nilla offerings that make up most
rental fleets,

The original National Car Rental
California Classies fleet pot its start a
yvear ago in Los Angeles, at the com-
pany’s Los Angeles International
Airport facility. Although the fleet
started out with a mixture of coupes
and convertibles from America’s
golden era—the '50s and early
"6ls—it has since been purified to an
all-convertible collection. And a
tempting collection it is, including a
number of 2-seat Thunderbirds (1954-
'57), late '50s Corvette roadsters, sev-
eral Chevy Bel Airs, a rarve '64 Buick
Wildeat, and three "59 Cadillacs—to
name just a few.

National's fleet of British road-
sters, established last December, is
based at the firm's San Francisco air-
port headguarters, and includes some

74

National’s San Francisco classic include
{left ta right| a 1947 Margan Plus 4, a '53
MG-TD and a rare '37 MG-TA. The ‘57 Ford
Fairiane [inset, top| is from National's LA,
collection, Opulent dashboard | below)
belongs to 1962 Chrysler.

cars that are rare by any standards.

Foremost under this heading is a 1937

MG-TA roadster, forerunner of the
at more or less launched the
ar erd in this country.

Public response at both the Los An-
geles and San Francisco facilities has
been so positive that National has
added oldies operations at its outlets
in San Diego, Las Vegas and Palm

Springs, C alifornia. And as we went

to pressz, plans were underway to set
up several fleets in Florida, Target
eities in the Florida plan are Fort
Lauderdale, Fort Mevers, Tampa,
West Palm Beach, Orlando and Mi-
ami. Save for San Francisco, all the
fleets will follow the L. A, formula.

Although there are oldie car rental
operations of a local nature here and
there around the country, clearly the
magnitude and scope of the National
plan eclipses anything attempted be-
fore now. And it's creating some in-
teresting ripples throughout the
collector car community.

sStocking up several fleets in a short
time means that National's buyers
can't be too fussy about how much
they pay foracar. And from an invest-
ment point of view, they don't really
have to be. Although National fre-
quently pays well beyond premium
prices for its topless classies, the com-
pany is in the luxurious position of
purchasing cars that will only appreci-
ate in value—the exact opposite of the
standard fleet car. And while they're
appreciating in value, they're simul-
taneously generating profits,
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The other side of this is that Nation-
al contributes to a rapid escalation in
prices for cars of this type and time. In
acollector segment that's already hot,
National 13 big enough to send values
skyrocketing,

However, for the guy who simply
wants to visit Ameriea's golden auto-
motive age—rather than actually own
a slive of it—Lthe question of prices is
academic. His stake in the dream ma-
chines is the daily rental rate—$549.95
{£59.95 for the San Franeisco cars)
—plus 30 cents per mile, fuel and ex-
tra insurance (optional)., There's also
Emerald Club membership, which
his a 350 initiation fee,

These aren't what you'd call rock-
bottom rates. On the other hand,
these cars are hardly what you'd eall
basic rental transportation.

One cautionary note, Generally
speaking, National's policy regarding
these cars is first come, first served,
anil what vou see is what you get. We
don't take igsue with this.

However, we do sugpest that you
take a good look at what you get be-
fore you leave the lot. Inthe course of

POPULAR MECHANICS ® JLILY 1988

One of National's most prominent
collectibles Is a 1962 Chrysler 300H [top).
This immaculate musclecar once belonged
to singer Karen Carperiter. Jaunty little
Nash Metropolitan [above, right| was short
on muscle but won our cuterness award.

developing our story, we drovea
number of cars from the Los Angeles
and San Francisco operations, We
emerged with a convietion that many
of the cars have developed one or
more of the idiosynerasies one asso-
viates with old age in automaobiles.
For example, in San Francisco
{where almost all the cars are right-
hand drive) we found that the time-
honored complainis against classic

British sports cars—cramped driving
positions, rubbery steering, a tenden-
cy to overheat—hadn't gone away in
the years since these cars were made.
Our favorite car in the San Francisco
fleet—a sweet little 1937 MG-TA—
developed a fuel-feed problem and
quit running in the exact middle of the
Golden Gate Bridge.

We didn't encounter anything quite
so dramatic in Los Angeles, but many
of the cars had small deficiencies—a
power window that wouldn't roll
down, for example, or balky throttle
response, or a radio that wouldn't
work—that eould detract from the
time machine experience.

The message here—one that Na-
tional makes no bones about—is that
thesze are old cars, and nothing pro-
duees automotive infirmities so effec-
tively as age.

But a quick checkover will tell you
whether the car's basic systems are
working, And then you ean be on your
way to enjoying another characteris-
tic of age in automobiles—particular-
ly automobiles whose tops fold down:
They can be magic. ™
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HOBIE
POLARIZED GLASS

SCOTT
SPORTSHIELD

VUARNMET FOLDING
GLACIER GLASS

i
SERENGETI ’
DRIVERS
RAY-BAN CATS
GLACIER GLASS
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High style gives way to high tech as new performance sunglasses
become sophisticated optical instruments.

BY CHRIS CASWELL. PM Photos by Bill Ashe

will be. You wear them because they make you  Hesearchers huve discovered that ultraviolet (UV)

feel as cool as Gen. Douglas MacArthur, Don  rays, the band bordering the visible spectrum of sun-

Johnson or the Blues Brothers. light with the shortest wavelength, damages the eye
But lpoking through a glass darkly has new meaning  faster than any other kind of light,

s HADES ARE COOL, Always have been, always  today, Appearances are less important than protection,
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BOLLE IREX

GARGOYLES
LUNAR GRAY
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Exposure to UV light can cause pain, temporary loss
of day vision (often referred to as snow blindness) and
tempaorary loss of night vision. Cumulative effects can
be move serious, such as cataraets, pleryeium (a sight-
reducing prowth ) and even hlindness,

Maodern sunglasses do much more than cut down
glare and squinting. They proteet the eve and react to
light in ways that rival the sophistication of a cameru.

Choosing a pair of sunglisses, never an eusy task
when image was the only eritevion, has become consid-
erably harder, Today's shides arve fitted with a variety

POPULAR MECHANICS & iUy 1758

of high-tech, ophthalmie lenses that have distinetive
light-reacting features and specialized uses. Prices are
higher, too, and run from $25 to $225.

Why should you spend that much for sunglasses
when a 85 pair can be found in the local drugstore? Be-
eanse old-style dark glasses, colored dises, actually do
more harm thun good. They block glare but allow the
eye to open up to direet UV exposure,

The first thing to look for in sunglasses, then, is 9
pereent or better UV blockage, Here are some other
important things to keep in mind.




PRLLLSTRATIONS BY ADCUPH BROTMAN

Lens construction
Sunglasses can be made with either
glass or synthetic lenses. Glass lenses
are scrateh resistant, nonwarping
and can be distortion free, Synthetic
lenses are light, virtually shatter-
proof and generally less expensive,
The most common synthetics used
are polyearbonate and Lexan, both of
which can withstand a shotgun blast
at 15 yards without shattering.
Paolyearbonate lenses are used, for
example, by Gargoyles in its Lunar
Gray (872) model, which is also mir-
rored. Mirroring is accomplished by
applying a thin metallic coating to the
lens, which reflects some light as a
buffer against glare,
Constant-density lenses, made ei-
ther of glass or synthetics, have a uni-
form, fixed color, such as the amber of
the Bolle Irex (390) model, the frames
of which have side lenses to block out
incidental light and wind for skiing
and other fast-moving sports,

High-tech lenses

Photochromic lenses, such as those on
the Serengeti Drivers (395), have the
camera-like ability to automatically
adjust their density in relation to the
Sun. In full sunlight they darken. Re-
moved from sunlight they fade,

The photochromic effect is caused
by silver halide erystals in the glass
that react to the presence of UV light
and adjust from light to dark within a
few minutes.

Double-gradient lenses, such as
those on the Vuarnet Nautilux ($80),

offer two different filters within the
same lens. The darker (blue) filter ap-
pears strongest at the top and bottom
of the lens, while the lighter (green)
filter is strongest in the middle,

Dark blue filters appear high, to ab-
sorb direct glarve from the Sun, and
low, to absorb direct glare from the
water, The mid-lens is a lighter green
to allow nearly true colors to be seen.

Also ideal for water sports are po-
larized lenses, as on the Hobie Polar-
ized Glass (§68). Polarized lenses are
made by sandwiching a layer of polar-
izing material between two pieces of
plastic or glass. The polarizing mate-
rial i a thin synthetic membrane con-
structed with its crystal molecules
aligned in parallel lines,

Lightwaves travel in a random di-
rection until they're reflected off a
surface, such as water, antd become
directional, causing a hot spot of in-
tense glare, Polarized lenses filter out
this glare by alipning ¢rystals in verti-
cal lines, which tends to act like a ve-
netian blind. The effect on the water
is to eliminate much of its glisten and
to allow boaters and fishermen to ac-
tually see below the surface.

Sport-tech features
By combining several features into
one lens, the Revo Ventures ($150)
are cutting-edge, sport-tech sun-
glasses ideal for skiing. Revo uses as
many as 25 lens layers to achieve its
unique combination of tinting, mir-
roring and polarization.

Light, mask-shaped sunglasses,

FPADDLE-TIP TEMPLE

CABLE TEMPLE

PHOTOCHROMIC GLASS

LY
NOSE PADS \ POLARIZED GLASS
DOUBLE-GRADIENT LENS b
MIRRORED GLASS
uv IR

Compaosite sunglasses [above ) with two
different temple earpleces and lenses,
lustrate a varlety of sport-tech elements.
Curve of visible light [left) shows relathve
strength of colors allowed through sunglass
lerses. Mid-chart colors are easlest to
distinguish, so they're trarsmitted In
greater strength. UV light, on left. and
infrared. on right. are kept to a minimum,

with adjustable temple arms, such as
the Scott Sportshield ($60), are a re-
cent innovation for skiers, The Sport-
shield features a 1-piece Lexan lens
that has a light amber tint designed to
enhance vision in snowy conditions.

One of the toughest tests for sun-
glasses is mountaineering, where the
thin atmosphere filters little of the
Sun’s rays. Ray-Ban's Cats Glacier
Glass ($74), with G-31 Gray Full Mir-
ror lenses, has several sport-tech
features especially designed for the
carabiner set, including temple arms
fitted with movable leather shields to
block out peripheral light.

To cope with the cramped stowage
spaces of hikers and climbers, Vuar-
net makes a Folding Glacier Glass
($80), which has gray mirrored glass
lenses and a collapsible frame that fits
ina compact, hard-plastic case.

An even tougher-test than moun-
taineering is flving. UV light is so
gtrong at high altitudes that pilots can
experience nausea, headaches and se-
vere pain due to its effects. The
Boeing Shield from Carrera ($180-
$225) not only absorbs 85 percent of
visible light and 100 percent of UV
rays, but its tough, wraparound
lens blocks out ncidental light from
all directions.

Color shifting

Tests have shown that the eve is least
sensitive to the color blue, which is
why a bright blue light bulb often
seems to have a halo around it. Blue
light, unfartunately, is eagily seat-
tered by moisture or dust in the air,
causing a loss of depth perception on
hazy days. For this reason, many
sport-specific sunglasses absorb all or
most of the blue light.

Black and gray lenses are consid-
ered neutral, because they transmit
all colors evenly, while green shifts
colors only slightly. All other tints
shift colors dramatically, such as
brown, which absorbe a large per-
centage of blue light, and yvellow,
which only transmits colors your eye
sees sharpest.

But there is a delicate balance be-
tween removing undesirable colors
and creating more problems than are
solved. Major eolor shifts may alter a
driver's perception of traffic lights,
for example, and headaches and eye
strain may result.

No doubt there are many other
sport-tech features on the market, in-
terchangeable lenses, protective
brow pads and others, but in the end,
after you analyze all the features,
your best bet is to pick up a pair of
sunglasses you like, look around and
then believe your own eyes. ™
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FUTURETECH

MICRO

MACHINES

\With minute gears, rotors, stators and circuitry, machines of tomorrow will
work from the inside out—fixing computers or combating cancerous cells.

BY WILLIAM HOFFER

cians discover an obstruction in your heart, a blood
vessel clogged by a cholesterol deposit. In this mar-
velous world of the future the doctor simply injects a mi-
croscopic substance into your body, which travels to your
heart, locates the obstruction and destroys it quickly and
painlessly.

A new wonder drug? No, it is a machine, complete with
gears, driveshafts, pulleys, switches, sensors, actuators

SUPPDSE THAT, early in the 21st century, physi-
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ATET technicians [left) use a
photolithography mask aligner to
create micromachines above. The gear
|top }—300 microns in dia.—Is shown
next to a human hair. Tiny calipers
|middie | and a micro gearbox [above|]
are also feasible.

and other mechanical components (perhaps in a eonfigura-
tion yvet to be eoneeived) and driven by an on-board micro-
computer. The machine's specifications are mind-bog-
gling: Its rotary engine can spin at half the speed of sound
and reach that velocity from a standing start in one-tenth
of a millisecond. Yet it is so small that the unaided eve can-
not see it and, since it costs less than a penny to produce, it
is disposable.

The cholesterol-chomping micromachine exists only asa

T



twinkle in the scientific eve, but the first few prototypes of
micromachines are now a reality. This leads to the conclu-
sion that researchers are on the brink of a breakthrough
that may well transform (and shrink) the entire mechani-
cal world.

The key coneept is this: The manufacturing techniques
of the semiconductor industry can be applied to the pro-
duection of machines. Intricate techniques such as photoli-
thography, chemical etehing and metal deposition are
applicable to the mechanical world as well as the electron-
ics world. In other words, the electronies revolution of the
19705 and "80s ean be copied, and even surpassed, by the
micromechanical revolution of the 1990s and beyond.

The new wave

“We are talking in terms of a revolution,” aecording to
George A. Hazelrige, Phl)., of the National Science Foun-
dation, in Washington, D.C. “People are walking around
with bug eyes, thinking about what the future holds. Let
me show youw,”

Hazelrigg reaches into his desk drawer for a glass slide
on a piece of paper. A tiny speck is barely observable.

“That is a rotor, made at MIT. And itis a fairly large one,
because we don't have to work too small as of yet, This ro-
tor measures about 200 microns across. There’s no reason
voucan’t take it down in size by a factor of 10. Keep in mind
that we still haven't got these things to run, but the design
parameters are boggling.”

Although there are many and wondrous variants to the
process of producing a microelectronic circuit, the basic
technology is well established, and is similar to the devel-
opment of a photographic plate. Technicians begin with a
base, called a substrate, usually a silicon erystal. Upon this
gubstrate they deposit a layer or layers of working materi-
al, usually silicon, that is sensitive to an electromagnetic
radiation source, such as X-rays or electron beams, The
silicon is covered with a mask, or pattern, irradiated and
then treated chemically to etch away unwanted material,
leaving the desired pattern of silicon. The process has been
highly refined by experience, enabling technicians to pro-
duce multilayered assemblies in intricate patterns. Vast
libraries of software aid in the mass produetion of integrat-
ed clreuits constructed to precise microspecifications.

The building process

Micromechanics is an attempt to eteh out basic mechanical
paris that are capable of motion relative to one another,
The first step is to remove & completed part from the sub-
strate, an advance unnecessary for the production of mi-
croelectronics but eritieal to mieromechanics.

Mehran Mehregany, an MIT graduate student and a
consultant to the Roboties Systems Research Dept. of
ATET Bell Laboratories in Holmdel, New Jersey, devised
amethod to do this, basically by turning over the assembly
and etching away the substrate from behind. Using this
process, a team of engineers (Bill Trimmer, Ken Gabriel,
Ken Orlowsky and Nick Ciamata) at ATET produced a
prototype, free-standing gear 300 microns in diameter (a
human hair is about 100 microns thick) and 50 microns
ACTOSS.

“We made a gear because it is a structure people know,™
explains Trimmer, “It may be that there is a better strue-
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ture to use on such a small level, but we don't know that
yet." Having made the gear, the group advanced to the
next logical step, which was to tie together two or more
components into a mechanical system. They soon realized,
gays Trimmer, that “hand assembly is a problem.”

At the micro level it is more prudent to build products
with no assembly required, and zeveral laboratories have
attacked this challenge by the use of so-called sacrificial
layers. For example, Richard 8. Muller and his colleagues
of the University of California at Berkeley built a pin joint,
compozed of a hub and a rotating member. The assembly
was constructed in layers, separated by sacrificial layers
of silicon dioxide. When the structure was complete, the
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gllicon dioxide was etehed away, freeing the rotating meim-
ber., After that suceess, they built more elaborate devices
including an entire machine—a system of Fears, slides and
a spring made of polygilicon—that i1s smaller than the
width of a human hair.

“It doesn't make much sense to build a micromachine if
you have to put a big motor on the front of it,"” notes
ATET s Gabriel. “Tight now we're tackling the basic prob-
lem of the power source. At the moment, electrostatie
power appears Lo be the cleanest and most advantageous,
but hydraulic and pneamatic power sources are also possi-
ble, and the choice, in the end, may depend a lot upon the

specifie application,” f Plewae turn to page 121
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A retinopathy
procedure of the year
2050 might Invalve a
micrarabotic walker
teleoperated by
surgeons outside the
body. Equipped with a
rapid-spinning wire
cutter, the device
wiould crawl on
articulating legs to the
work site inside the
eye and use the cutter
to remowve collagen
bulldup from the
retinal surface.
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Sabre Saw

Secrets

A do-it-yourselfer’s guide to the versatile sabre saw.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor

HE SABRE SAW'S
unique design and versa-
tility have made it one of
the most popular porta-
hle power tools in use to-
day. Do-it-vourselfers like the tool's
user-friendly design and relatively
safe style of cutting. Professional
tradesmen find sabre saws valuable
for use both in the workshop and at
the job site,

However, the sabre saw's most out-
standing features are its ability to
make curved cuts and, when fitted
with the appropriate blade, cut a wide
variety of materials including wood,
metal, plastic, brick, leather and ce-
ramic tile, to name a very few,

Sabre saws, also known as jigsaws
or bayonet saws, are available in
many different models from several
tool manufacturers, Prices start at
about $25 and go up as high a= $250. A
good-guality sabre saw in the $50 to
875 range would suffice for most ac-
tive do-it-vourselfers,

Regardless of the saw model, they
all operate basically the same way. A
motor-driven gear assembly powersa
ghaft up and down. A blade elamp, at-
tached to the end of the shaft, holds
the saw blade zecurely.

Sabre saw specifics

Sabre saws are typically rated accord-
ing Lo amperage, blade speed and
stroke length—the distance the blade
travels.

Generally, the current rating is a
good indication of power. The more
amps a tool draws, the more powerful
it is. Most sabre saws range between
2 amps and 42 amps. The speed that
the blade moves up and down is meas-

ured in strokes per minute (spm),
Sabre saws are available in single-
speed, Z-speed and variable-speed
maodels, A variable-speed sabre saw
operates from 0 to about 3200 spm.
This feature allows you to adjust the
blade's speed, and therefore, cutting
efficiency, to the type and thickness of
the material being eut.

Blade stroke length ranges from Y
in. to about 1 in. depending on the
saw, The longer the blade stroke, the
maore saw blade teeth that will be do-
ing the actual cutting,

Most sabre saws eut with a straight
ap and down reciproeating action.
Other saws offer orbital-action cut-
ting. The blade cuts into the work at a
slight angle on the upstroke and then
moves away from the work on the
noncutting downstroke, Orbital ae-
tion means faster cutting with less
chatter and increased blade life sinee
there's no friction on the downstroke,
Most orbital-action sabre saws fea-
Lure a 3- or 4-position switeh for se-
lecting the desired cotting motion
from straight reciprocating through
various degrees of orbital action,

Another worthwhile feature found
on some sabre saw models is a seroll-
ing mechanism. This allows vou to
rotate the blade 360°—while cut-
ting—to gain superior control when
sawing intricate serollwork and high-
ly detailed shapes.

Other convenient features worth
looking for include electronic speed
control, ball-bearing blade guides, a
built-in sawdust blower, large, stable
base, blade wrench storage and a base
insert that minimizes splintering,
Also, check out the latest mod-
els—the new cordless sabre saws.
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Saw blades

Sabre saw blades are available in a
wide variety of styles, shapes and
sizes for cutting virtually every mate-
rial. The blade you choose depends on
the type of material being cut, speed
of the cut and smoothness required.
The blades are listed according to
their designed cutting purpose and
the number of teeth per inch (tpi). As
with most blades, the more teeth a sa-
bre saw blade has, the smoother and
glower it will cut. Fewer blade teeth
produce a rougher, faster cutting
blade. Blade lengths typically range
from about 2% in. to 4 in. Specially
made blades, up to 12in. long, are also
available.

To cut sharp corners and tight
curves in wood, try a narrow scrolling
blade. For ultrasmooth cuts, use a
taper-ground blade that has no-set
teeth. Saw directly up to a perpendiec-
ular surface with a flush-cutting
blade. The blade is offset so that the
teeth extend to the front edge of the
base. Woodcutting blades commonly
range from 3 tpi (very rough cut) to 14
tpi (smooth cut). Metaleutting blades
range from about 14 tpi to 32 tpi.

or extra durability, try bimetal
saw blades. These blades feature
tough high-gpeed steel teeth welded
to a resilient spring-steel blade,

There are also a couple of toothless
blades that are worth mentioning. A
carbide-grit blade is available for saw-
ing a variety of very hard, abrasive
materials such as ceramic tile, slate,
steel, plaster, brick and fiberglass, to
name a few. The blade is made up of
thousands of tiny tungsten-carbide
particles bonded to an alloy-steel
blade. Another valuable toothless
blade is the knife-edge blade. Useitto
cut rubber, leather, cork, vinyl, card-
board and foam rubber,

Most sabre saws accept a standard
Yi-in, strajght-shaft blade. However,
some saws will only accept blades
with a specially shaped shaft. While
this type of saw works well, the
blades are often a little difficult to
find. Standard straight-shaft blades
are sald at virtually every hardware
store, home center and lumberyard.

Sawing basics

A sabre saw is most often used free-
hand to make curved and straight
cuts. For more precise straight cuts,
run the saw against a straightedge
guide. Sinee a sabre saw cuts on the
upstroke, any splintering that results
will appear on the top surface of the

84

Sabre Saw Secrets

Cut out sharp inside corners In stages. First
s into the corner, back out the blade and
then come back and make the finishing cuts.

To ensure stralght freehand cuts, use a rela-
tively wide blade and support the work-
piece close to the line of cut with two Zxds.

Some saws have a tilting base to cut bevels.
Use a straight board to gulde saw. Block
clamped to guide supports saw at the start.

A flush-cut saw blade allows the saw to cut

right up to a perpendicular surface. It's best
to start the cut with a standard saw bilade.

\

.

To make a plunge cut In the center of a
board, tilt saw on its nose, star motor and
then slowly lower the rear end of the tool.

Fine-tooth blades give smoather cuts. Top
board was cut with a 20-tpl, taper-ground
blade. Lower board, with a 6-tpl saw blade.

1A

Here's a sampling of sabre saw blades, (I to r|. 14-tpl scrolling. 12-tpl scrolling. 10-tpl taper
ground, &-tpl rough cut, 10-tpl flush cut, 24-tpl metal cutting, carbide grit and knife-edge.
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workpiece. Whenever possible, saw
the work with its good side facing
down, If this isn't possible, there are
alternative methods to reduce splin-
tering. Use a fine-cutting, taper-
grounid blade on a saw fitted with a
base insert and advance the saw slow-
ly. Another trick is to score the ling of
cut with a sharp utility knife prior to
sawing, Vermont American makes a
reverse-tooth saw blade (model No,
S018) that cuts on the downstroke to
eliminate top surface splintering,
When eutting curves freehand, use
a narrow scrolling blade. Steer the
blade slowly and tangent to the line,
Try to avoid the common error of ap-
plying side pressure to steer the
blade. The best way to handle sharp,
inside corners and angles is to first
saw into the corner, back out the
blade and bypass the corner to contin-
ue along the cut line. Then, come back
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later to clean up the corner.

Metaleutting i= done at a slower
blade speed than woodeutting, When
sawing thin metal, it’s important that
at least two teeth of the blade make
contaet with the edge of the work-
piece. Otherwise, the cut will be ex-
tremely rough and the blade teeth
may be sheared off. Check the blade
package for the type and size of metal
it’'s designed to cut.,

A sabre saw is especially useful for
making plunge or pocket cuts in the
middle of a board. Tilt up the saw on
the front edge of its base so that the
blade clears the workpiece. Start the
saw and then slowly lower the rear of
the tool until the blade cuts through

the work, It's important to keep a
firm grip on the saw with both hands.
The photo shows the plunge cut being
made with one hand on the saw. This
wis done for photo elarity only,

s into a statlonary tool. For accurate rip
cuts, clamp the wood fence to the tabletop.

Execute square and angled crosscuts with a
miter gauge. Gauge slidesina %, -in.-deep >
Ye-in-wide slot that's routed in the tabletop.

.-.'
I E " i

A, sliding pivot bar adjusts for cutting circles
from about 5 In. to 36 In. dia. Note that a
blade access hole s bored in the work first.

Guided saw cuts

Although it's used freehand a major-
ity of the time, a sabre saw can make
precise cuts with the help of various
jigs and straightedge guides. Some
saws come with a T-shaped rip guide
that is adequate for some small cuts.
But, an easy-to-make straightedge
guide provides a better way to ensure
straight, accurate cuts, Make the
puide from a straight piece of wood
such as a rip of plywood. Clamp or nail
the straightedee guide to the work
and run the saw along it. The distance
from the guide to the line of cut must
equal the distance from the blade to
the edge of the saw's buse,

To eliminate the need to measure
from the line to the guide, make a cus-
tomized cotting puide from two pleces
of Yi-in. plywood or hardboard. Glue
and nail a 1%-in.-wide plywood strip
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Breadwinner

Mobilize your kitchen with this rollaway baking cart

ACK IN THE DAYS when

baking was a daily chore for

many households, it wasn't

unusual for the kitchen to
feature a specific area for preparing,
kneading and rolling out the dough.
Today, homemakers all over the coun-
try have rediscoverd the art of baking
as a way to produce high-quality
breads and pastries for family and
friends to enjoy.

Our baking cart not only comple-
ments this growing interest by pro-
viding the extra work and storage
space that baking requires, but is de-
gigned as an independent rollaway
unit that fits neatly into any kitchen
layout.

Featuring classic detailing in an up-
dated format, our baking cart is com-
patible with both contemporary and
traditional kitchens.

The No. 2 common pine construe-
tion means you won't have to search
far afield for material and the simpli-
fied joinery only requires the most
common power and hand tools, pipe
clamps and a table saw.

This piece and other space-saving

rojects are all featured in The
Ereathin:g Room Book, available
from Western Wood Products Assn.,
Yeon Building, 522 S.W. Fifth Ave.,
Portland, OR 97204, for §$1.95.

1 Edge-giue 1x4 boards for panels. Alter-
nate clamps above and below. Be sure pan-
els lie flat when clamps are tightened.
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built of pine with Corian top.

BY NEAL BARRETT

Making the panels
The sides, back, bottom, shelf and
partition are all made by gluing 1x4
stock edge to edge. Crosscut the stock
for each panel slightly oversize. Ap-
ply glue and use pipe clamps above
and below the panel to help distribute
the pressure evenly. MHEE sure the
panel is flat when clamped up. After
the glue has cured, scrape off any ex-
cess and glue up the remaining panels
inthe same way.

Use a belt sander to smooth the
panel surfaces. Secure each piece to
your workbench with elamps or be-
tween bench dogs for this operation.
You can also toenail the panels to vour
worktable. Use small finishing nails
placed at the panel ends and set below
the surface. Keep the sander moving
at all times to avoid gouging the panel
and use minimal pressure.

Next, mark the finished panel di-
mensions on each piece and lay out the
cutting lines. Double check that the
layouts are square and to exact size,
Clamp a straightedge to the panels for
guiding your circular saw (photo 3),

Rip 1x4 stock to Y2 in. thick = 3 in.
wide for the side and back cleats.
Crosseut to length and secure to the
panels with 3d finishing nails. Don't
use glue to avoid humidity changes pos-
sibly cracking or warping the panels,

off excess

& After glue has cured, scrape
and belt-sand panels smooth. Keep the
sander moving with even pressure.

The fluted Ie?:

Crosscut the 1x4 leg stock to exact
length. Then, construet a jig to hald
the pieces for routing the flutes. Cut a
piece of ¥4-in.-thick stock to 8 in. wide
* 34 in, long for the jig base. Secure a
piece of serap stock cut to the same
length as the legs to one side of the jig
base (photo 5). Then attach two end
blocks to the base so the leg stock will
be supported on three sides. Fasten
stop blocks to the end pieces for limit-
ing the travel of your router. These
are positioned so the flutes begin 2%
in. in from each end. The spacing of
the stop blocks is determined by the
size of your router base.

Install a %-in.-dia. corebox bit in
your router and adjust the depth of
cut to ¥, in. Adjust the router edge
puide attachment to cut the center
flute. After this flute has been cut on
each leg piece, adjust the guide to cut
an outer flute. When this cut is com-
pleted on all pieces, simply reverse
the stock for the third flute.

Rip a 45° bevel along one edge of
each leg piece. Assemble the legs by
first placing one piece in your vise

Color photo: J B Rogl
Black-and-white photos: Meal Barrett
Technical art: Eugene Thompson
Design: Czopek and Erdenbenget
Photo stylist: Gabe Hemck

8 Mark panels to exact size for cutting.
Clamp each panel to the worktable and use
a straight board to guide the saw.
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Breadwinner

& Selectthe best face of side and back pan-
els and nall cleats in place. Don't use glue to
avold cracking or warping of the panel.

5 Leg fluting [ig holds leg pleces in place
and limits router travel. Use a Ya-in.-dia.
corebox bit and router edge guide.

7 use glue and 4d finishing nails to secure
legs to back. Attach one leg to each side
and glue and nail sides to rear legs.

with the inner edge of the bevel in line
with the benchtop. Partially drive
several 4d finishing nails in the bev-
eled edge of the adjoining piece so
their points poke through. Apply glue
and press the second piece in place on
the first. Drive the nails, set the leg
aside to dry, and complete the re-
maining legs in the same manner,

Assembling the case

Attach two legs to the back with glue
and 3d finishing nails. Attach the
front legs to the sides in the same
manner and then join the sides to the
rear legs. Tie the cart front together
by attaching the %-in.-5q. strips
across the front at the top and bottom.
Then, install the ledger strips around
the inside bottom edges of the ease for

& After ripping a 45" bevel on one edge of
each leg piece, apply glue and nall pairs to-
gether with 4d finishing nails.

B After nalling %-in.-sq. strips across cart
front, nail strips around bottom edge of
sides and back to support bottom panel.

supporting the bottom and attach the
strip at the top edge of the back. Toe-
nail the spreader to the rear top strip
and secure it at the front by nailing
through the front strip.

Next, install the bottom to the bot-
tom strips with glue and 3d finishing
nails. Cut and install the corner blocks
(0) and attach the drawer side guides
to the blocks with glué and 4d finish-
ing nails, Attach the drawer support
strips to the drawer side guides,
Then, install the front and rear draw-
er supports (Q and R).

The ¥i-in.-sq. strips on the cart bot-
tom serve as dividers for tray storage
and for holding the partition. Afterat-
taching these strips, slide the parti-
tion in place. Secure it by nailin
through the cart bottom and throu ﬁ

9 Glue and nall %-In.-sq. strip to upper
back edge. Then secure the corner blocks
with 3d finishing nalls and glue.

the drawer support strips. Then, in-
stall the shelf E?E'Hl.ﬁ and shelf,

Constructing the to
Use amiterbox to cut the 1x4 stock for
the cap (T and U) to exact length and
secure the pieces to the cart with 6d
finishing nails. Use glue on the miter
joints and nail through each joint to
ensurea tight fit. Then, cut and install
the cap spacer (V) over the center
spreader as shown in the drawing.

Rip 2x3 stock to 1Y in. thick x 21%
in, wide for the top blocking (W and
X). Cut each piece tolength and clamp
in place on the cart. Secure the block-
ing with 2-in. No. 8 fh screws.

To make the dentil molding, first
erosscut a length of 1x12 stock to at
least 36 in. long. Install o Ve-in_-dia.

MATERIALS LIST—BAKING CART
Key No. Size and description {use) Q I Fix Vaox 244 pine ddrawer support) HH 1 Vix 21% x 259 plywiood (bot tom)
A 2 Wx Ve x ETY pine (side) R I ¥ex ¥ x 20 pine (doawer support) I 4 2Vi-in resiliend tread caster
B 1 ¥ex 200 x 200" pline (back) g 2 Fax ¥ix 210" pane ddniwer support ) Shepherd No. S04
L ¥ 1 % x 220 x 2RV pine (bottom) T 2 FixdVex 2415 pine (short cap) i 1 drawer pull Colonial Bropes No, 171
1] 1 %ox 22 x MW pine (pertition) L £ o AV x A1 pime O eap) KE 20 2 No. 8 thserow
E 1 %ex 18x 2% pine (shell) v I Wik x 179 pime (cap filler) LL 4 1"No. Lifheerew
F 4 Vex A x 1T pane (side cleat ) W F 1V B% x 2947 pine (hdocking) MM 16 1% No. 8 fhscrew
H 2 Mexdx 244" pine (back cleat) X & 1o 24x 174" pine (blocking NN 4 %No drhecrow
H f Fux ¥ix 2219 pine (support strip) ¥ 2 ¥ax 1Yax 317 pine (long dentil) 060 17 ware brml
1 B Vax 3 x Z7W pine (leg) F 2 ¥x1Yix 24" pine (short centil) P el fimis himyge nal
o 2 ¥ux ¥ux M pine ifront strip) AA 1 Wex 1hex 1T pine ftrim) Qg 4l finishimg nail
K I ¥ex % x 284 pine (top back strp) BB 1 VWex2Vix 14%" pime (trim) ER el finishing nil
L 1 ¥ex ¥ix 27 pine (back strip) OC 1 Fex 144 x 34W" Conan (top)
M 2 Wax ¥ex 214" pine (skde striph DD 1 Wex G, x B4W pine (drawer face)
N I Fax 2x 8000 pine (spreader) EE 2 FoxdVex 29 pime (drawer side) Mise: 120- ane 220-urit sandpaper, g,
] 4 Max 1V x A% pine (block) FF 1 #ixdbex 2547 pine (drawer front) A stes] woal, podviiret hune varnish,
F 2 ¥ A% x 22 pine (gide guide) GO 1 YxdxE5W pine idrawer ack) mineral =pirits,
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Breadwinner

straight bit in your router and rout Y-
in.-deep dadoes across the face of the
board leaving a 1V4-in. space between
each dado. Make sure that the work-
piece is clamped firmly to the bench
and use a straightedge clamped to the
stock to guide your router, All four
lengths of dentil molding are ripped
from this board. Cut at least 17 da-
does across the 1x12 stock to accom-
modate the long front and rear pieces.

Rip the dentil molding to 1% in.
wide, Use a miterbox to cut each piece
to length and attach to the top block-
ing with 4d finishing nails and glue,

Cut and apply the trim strips (AA
and BB) as shown in the drawing.
Turn the cart upside down and mark
and bore pilot holes for screwing the
casters in place. Install the casters
with 1%-in, No. 8 fh screws,

10 Cutdrawer guidestosize and attachto
the corner blocks. Then, install the drawer
support strips to the sides, back and front.

13 After cutting 124 cap pleces to length,
nail in place on cart. Use glue and nail
through each joint with finishing nails.

16 Settable saw fence torip 1%-in.-wide
strips of dentil molding. Miter pleces and
install with finishing nalls and glue.

0

Making the drawer

Cut all parts for the drawer to exact
size. Use a dado blade mounted in the
table saw to cut the grooves in the
drawer sides and front that contain
the drawer bottom. Join the sides,
front and back with 2-in. No. 8 fh
screws. Slide the bottom in place,
check that the drawer is square and
serew the bottom to the drawer back
with %e-in. No. 3 rh screws.

Cut the drawer face to size and at-
tach to the deawer front with 1-in, No,
10 fh serews. Bore the hole for the
drawer pull and install.

Finishing the cart

Set all nails and fill. Then, sand the en-
tire cart with 120- and then 220-grit
sandpaper. For a durable natural fin-
ish, apply three coats of polyurethane

varnish, thinning the first coat 30 per-
rent with mineral spirits. Sand lightly
and dust off between coats. After the
final coat has dried, rub the cart with
4/0 steel wool for a satin finish,

We topped off our baking eart with
a Y-in.~thick piece of Corian for at-
tractiveness and durability, This ma-
terial is available at building suppliers
and through kitchen and hatll?nrnnm
cabinet showrooms, You can usually
get it cut to size, Attach the Corian to
the cart with silicone adhesive caulk
for a permanent installation. Foratop
that can be removed at a later date,
use double-sided tape.

Other options for the top include
plastic laminate glued to a particle-
board or plywood panel, or a slab of
marble or granite for that authentic
pastry-rolling surface.

11 Use 3dfinishing nails to attach stripsto
the cart bottom. These act as spacers for
holding trays and the case partition.

L
14 Cut the 1Ys-In.-thick spacer blocking

to length and clamp in place. Secure to cap
assembly with 2-in. No. 8 fh screws.

17 After cutting drawer components to
size, cut Vs x Ye-In, groove in sides and front
with dado blade mounted in table saw.

12 Slide partition in and nail up through
bottom. Secure top edge by nailing
through front and rear drawer supports,

15 Begin the dentil molding by routing
Ya-in.-wide dadoes across 1x12 stock.
Board clamped to work guides router.

18 Screw sides, front and back together
and slide the bottom in, Secure bottom to
back with %-in. No. 3 rh screws,
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Special Effects
How to get them without special gear.

Tips From The Pros

How to shoot portraits, auto races, fireworks and the moon.

Infrared Magic

Get dazzling images with special films.

Picture Processin
Getting the best from vour local lab.

Photo Preservation
How to display, store and restore your photos.



Armed with a camera bag full of tricks from the
pros, you can get more mileage from your photo gear.

ASTER THE POES] bili-
ties. . . . This advertising
glogan for a eredit card
should apply to your pho-
tography efforts as well,

Youdon't have to look far to find
good photographs. Open your morning
newspaper to the sports pages and

runners sliding into base or race cars
angling for position on the corners.
Magazines are chock full of color por-
traits, special effects photos or images
of aesthetic or seientific interest
Certainly, most of these pictures are
taken by professional photographers
Compared to amateur photogs, the
pros have more experience, greater
pmounts of gophisticated cquipment
and, quite often, access to the best loca-
tions from which to take a photograph.,
 There's another difference, too, and
Y :ﬁ'.lguttn do with attitude.

you're likely to see dramatic shots of

BY STEPHEN A. BOOTH, Photography Editor

Most of us have a household camera
that we use for social occasions. We're
pretty content to snap the shutter and
take what the camera delivers, Yet
with just a bit more forethought and
effort, these evervday images can he
improved, [nstead of having just a vi-
sual récord of a subject or event, vou
can hove a record that's visually excit
ing. Think about it: Most of the photo
opportunities available to the pros are
available to the casual snapshooter,
too, whether at a family pienic or a trip
to the ||.'l|:-F|:::'|-;

For this reason, POPULAR MECHAN
15 assembled a list of popular photo
situations, and assembled a roster of
professional photographers to share
their tips for making the best of these
situations, We angled the list toward
summertime shooting opportunities.
That's why vou'll learn how to phota-
graph fireworks instead of snowflakes,

-

auto racing instead of ice hockey.

To give you your best shot, we also
asked our pros to devise their tips for
the type ofequipment casual photog-
ruphers are likely to own. According-
v, all of the photo situations presented
here ean be handled with 8 35mm SLR
vamera and popular lenses, Most of the
shots are also within reach of simpler
point-and-shoot compact cameras.

Whe are our pros? Regular readers
will probably know Armand Ensan-
ian, who writes our “PM Photo Tip™
and teaches what he practices at col-
leges in the New York area. George
Schaub also teaches photography

~but only at night. Daytime, he's the
executive editor of Popealar Phologra-
phy magazine. And if you follow auto
racing, you're probably familiar with
the byline of John Lamm, who writes
and photographs for Road & Track
magazine

You'll find out more than just hivw to
take a pretiy pioture in this Special
Repaort. If you want to explore ereative
photography, there'san article on how
to use films. And to make the most of
vourefforts, we'll also show youhow to
deal with your processing lab, and how
to preserve your efforts for fi
eralions -
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un
ith Film

Here's how to bend the rules to get exotic
effects without special gear.

BY GEORGE SCHAUB

You can get a soft.
grainy effect similar to
Impressionist paintings
if you overexpose high-
speed slide film and
make an enlarged print.

Daytlight films shot in artificial light suggest
warmth, romance or nostaigia,

HEN someone mentions
special-effects photogra-
phy, yvour first reaction
might be to reach for
some exotic filters. But yvou don't
have to. One way to delve into the
magic of special effects photography
without filters or a home darkroom is
to use ordinary film in extraordinary
ways—in some cases breaking the
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Instant slide film, used In this microscope
photo, yields offbeat prints.

rules of good photography. Though
some of the films we'll discuss are
made for special purposes, all are
available in 35mm format.

The first effect we’ll explore in-
volves shifting the color in pictures
—without the use of color filters. Sun-
light contains all the colors of the visi-
ble spectrum which, when mixed
together, produce white light. Artifi-

cial light sources are deficient in some
of these wavelengths, The eye and
brain correct these differences and al-
low us to see natural eolors regardless
of light source, but films ean do no
such thing. That's why color slide film
isavailable in both daylight- and tung-
sten-balanced varieties. The tung-
sten type containg a built-in blue bias
to give true colors when pictures are
made under artificial light.

When daylight films are shot in-
doors they record all the deficiencies
of artificial light, vielding images that
are warm—or vellowish-red. This ef-
fect can impart a nostalgie glow to
scenes, one that comes in handy when
you want photos to have a sentimental
mood, as in the portrait shown here.
In some cases, slides gain an old-fash-
ioned, sepia-toned look.

Conversely, tungsten films shot
outdoors have a definite bluish cast,
one that gives a cold though not stern
feeling to pictures, Try this technique
with landscapes made on quiet, misty
mornings, or to exaggerate the frigid
feeling in shots of fields of snow.

Another rule you can break is the one
that says you shouldn’t shoot color un-
der mixed light sources. Mixed means
scenes lit with artificial light and day-
light, such as a room with all the lights
turned on and sunlight streaming
through the window. You can use ei-
ther daylight or tungsten film to shoot
this scene. With daylight film you'll get
the true color of the sunlight and a yel-
low glow from the lamps. With tung-
sten vou'll get natural eolors around the
lamps and a cold blue light streaming
through the window. Tungsten films
include Ektachrome Tungsten 50 and
160, Fujichrome 64T and Seotch Color
Slide 640T.

A film's graininess is determined by
its IS0 rating. The lower the rating or
speed, the finer the grain. However,
yvou might want Lo exaggerate grain
for a more }I}icmrial effect, as some
professionals do. Aside from its tex-
tural qualities, extreme grain can also
break color into its complementary
components, an effect that gives en-
larged prints the look of a pointilist
painting ereated by an Impressionist
artist such as Seurat.

The easiest way to get a high-grain
effect is to start with a film that al-
ready has inherently high grain, such
as Apfachrome 1000 or Scoteh Color
Slide 1000. But you should expose
these films at even higher speeds,
such as IS0 2000 or 4000 (a gain of one
or two stops, respectively). There is a
limit to how far you can push these
films—a 1- or 2-stop push is best. Be-
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Without A
CarTape Deck.

D

Plug. Tune.

With SoundSender™ you can play your
Walkman-type cassette or CO player through
your car radio’s FM sound System.

Just pheg SoundSender inko your car's
cigaretie fighter. Then insert the SoundSender
jack intg fhe earphone socked of your partabbs
player. Tune. And play,

It's that easy. No wiring. No installation,
Just great sound.

Listen to what you want,

when you want.
= your favodite music
= motivational tapes
= sali-help tapes
« inspirational/religious tapes
= taped novels, plays. classic literature

Order a SoundSender by
phone for just $29.95 + $3.00

postage and handling. —
Call 1-800-248-4128. -

Play.

Fhaone in onders by MasterCard/\VISA only,
(r send in the coupaon below, Offer expines
Aug. 31,1988, 30 Day Money Back Guaranize.
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" Mobile Audio Adapter

YES! Send me a SoendSender. I've enclosed
acheck or money order for $29.95, plus
$3.00 postage and handling. Offer expires

August 31, 1988,
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Caly Haln )
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P.0. Bax 7234
Young America, MN 55473-7234

Allow G to 8 weeks for delivery,

Fun With Film

vond that, color and sharpness rapid-
ly deteriorates.

After you shoot, inform your lab
that you want the films push-pro-
cessed for the IS0 rating you shot at,
Any lab that offers in-house E-6 slide
processing can provide this serviee. If
you can't find such alab, get an ESP-1
mailer from your Kodak dealer: This
will get you a 1-stop push from any
Kodak lab. Though you might not see
the results when you first look at the
slide, projection or enlargement
printing will tell the tale, as in the flo-
ral still life shown here,

If you want to go for the grain in
black and white, pick up a roll of Ko-
dak’s Recording Film 2475. Originally
intended for low-light surveillance
photography, this superhigh-grain
film has a speed rating of IS0 3200.
You don’t have to push the speed:
When enlarged, your picture will look
as if it were printed through a gritty
texture screen.

You can also get offbeat effects
with Polaroid’s line of 35mm instant
glide films. Unlike ordinary slide
films, vou don't send them out for pro-
cessing. Onece exposed, you develop
the film in Polaroid’s manual Auto-
Processor ($131) or motorized Power-
Processor (3275).

These Polaroid films were designed
for special applications, such as the
photomierography shot seen here.
But soon after release, photogra-
phers began to explore their ereative
possibilities. The two color films,
PolaChrome and PolaChrome HC (for
high contrast), are unlike any color
film you might have encountered
before. Each is actually a black-and-
white film that is overlaid with a sin-
gle layer of primary-color filter
stripes. PolaChrome renders muted
colors, while PolaChrome HC gives a
splashier, almost wet-paint look.

These films are made primarily for
projection, but when we misuse them
by making prints, the color-forming
stripes read as color patterns. The ef-
| feet resembles, but has a different
character from, the results of pushing
and enlarging high-speed slide film.
Prints made from PolaChrome slides
have been compared to those of an-
tique color processes, such as turn-of-
the-century autochromes. This is no
coincidence, as the color-forming sys-
tem in the film is actually an updated
version of that used in the earliest
forms of color photography.

In the past, when you wanted to
create a graphic, high-contrast bdw
photo, you were in for a lot of work.
With Polaroid’s PolaGraph slide film,

all you need do is load and shoot. The
result resembles a pen-and-ink draw-
ing, with blank whites, hard blacks
and little or no gray tones in between.
You can get the positive slide printed
on color positive paper for a right-
reading picture, or on any regular pa-
per to reverse the tones, PolaLith, a
negative version of this film, can be
printed on regular paper for graphie,
high-eontrast positive prints.
Perhaps the oddest member of the
group is a PolaBlue. This slide film
gives results that resemble architec-
tural blueprints. When used to photo-

Prints made from PolaGraf instant
bE&w slide film can resemble
pen-and-ink drawings.

graﬂh everyday scenes, it creates
stark abstractions in blue and white.
The slow speed of this IS0 8 film
makes it impractical for handheld
shooting, so use a tripod and cable re-
lease, Or, shoot it to make copies of
existing prints using a tripod and
copy-board setup. Ditto for the Po-
laChromes: Use them to copy prints
or other slides for interesting effects.

For an easy but offbeat effect, try
shooting Ilford's XP1, a b&w print
film that can be processed in C41 color
print chemistry. You can expose it at
its rated 130 400 speed or anywhere
from IS0 200 to 1600—and mix
speeds on the same roll. When pro-
cessed in non-XP1 chemistry, the
prints ean take on a blue, green or
even sepia tint. ™
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OnOne

How to shoot flattering portraits
with proven techniques and simple gear.

BY ARMAND ENSANIAN

OS5T amateurs are really
portrait photographers.
Think about it: Pictures of
friends or relatives
predominate in our photo albums,

Portraiture attempts to
project anindividual's char-
acter on Z-dimensional film,
This is a formidable task.
You not only have to be con-
cerned with technical mat-
ters, but also with the pose
and attitude of your sub-
ject, Let's talk intangibles
before technicalities.

The more formal you
make the portrait session,
the more likely you are to
intimidate your subject. If
your subject becomes in-
timidated, he or she will be-
come inhibited, and reveal
little inner personality to
the camera. For this rea-
son, you should keep the at-
mosphere casual, Make
vour subject comfortable
by striking up a conversa-
tion before and while shoot-
ing. Downplay the techni-
cal aspects of the shoot by
preparing your gear well in
advance—and above all,
make sure you're familiar
withit.

The best portraits should
emphasize the subject,
Keep the background sim-
ple, or out of focus. Short
telephoto lenses (TOmm through
135mm) used at larger apertures
(lower [fstop numbers) will blur back-
grounds for greater subject empha-
sis. Point-and-shoot compacts with
tele lenses (or adapters) set to about
TO0mm make nice portrait cameras
when shooting between 6 and 10 ft,
Shooting with slow films, such as IS0
25 or 50, enzures larger lens openings.
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Another reason to shoot with tele-

photos is to minimize facial distortion.

Long lenses flatten the field. Shoot
large-nosed people head-on at the

longest focal length possible.

For portraits use a telephoto lens to blur
the background and emphasize the subject.

Keeping the camera's film plane
parallel to the subject also minimizes
body distortion. Shooting down on the
subject will produce distorted, ta-
pered bodies. Center the lens on your
subject. Kneeling for full-length por-
traits keeps the camera centered and
parallel.

The best kind of lighting for casual
portraits is diffused daylight, such as

P PHDTD BY ARMAAND ENSANIAN

that available on bright but hazy
days, or in the shade, or through a
white curtain.

Study your suhject’s face to locate
shadows such as under the chin or
around the eyes, If the contrast be-
tween shadows and bighlights is too
great, use a large piece of white card-
board to soften the shadows. Aim this
reflector to bounce light from the light
source to the shadows. Electronie
flash set to 4 or ¥ power can also be
used to fill in shacﬂ}ws {most flash
manuals describe fill-in techniques),

and many point-and-shoot cameras al-
low fill-in flash,
Lighting is greatly dependent upon

your subject’s physical attributes,
Large round faces need sidelightin
to thin them out. Thin faces nee
head-on illumination to bring them
into proportion. Position your subject
aceordingly, or use reflectors to direct
light to specific areas of the face.

Subtle changes in body position-

ing can alter personality. People
hotograph much more aggressive-
when leaning toward the camera.
lonfidence is also emphasized when
the subject looks over the shoulder
and directly into the lens. Tilting the
head slightly to the side enhances
feminin:;i)'. Double chins can be
eliminated by tilting the subject's
head back then raising the camerd
and shooting from above (parallel to
the face) for a head-and-shoulders
portrait.

Y our subject will be more relaxed
when sitting or leaning. If hands are
included in the picture, use props to
keep them busy, Make sure that you
don't cut off limbs at the joints.

Highlighting the hair will help
separate vour subject's head from
the background—and add a touch of
flattery. A small flash unit, conneet-
ed to the camera with a long PC ca-
ble and positioned above and behind
the subject, will do the trick. For
more glamorous pictures of women,
place the flash directly behind the

head, Natural backlighting works
too, but in all cases, be sure to meter
light reading directly off the face.
Medium-speed color print film,
such as [80 100, produces softer con-
trast portraits than those shot with
slide films. Unless the background is
heavily backlit, expose as usual with
auto cameras. With manual cameras,
meter off a gray card held in front of
the subject’s face (or off the face itself)
for accurate exposures. Compose ver-
tically, if you ean, and fill the frame
with as much of the subject as possible
for tightly eropped portraits. ™
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Focus
On Speed

Tips from a professional race-car photographer
can put you on the inside track.

BY JOHN LAMM

-t
[ AR AR - B A LI L S N

From public access area, Canon T-90 and 300mm lens got Paul Newman at work and play.

O5ST RACE fans don't
have the amount of equip-
ment a press photogra-
pher ecarries—or the

passes that give access to the prime
photo locations at most race tracks.
oo for this story, we covered the De-
troit Grand Prix and Trans-Am race

A slow, V)
second exposure
creates an
Impressionist
rendition of
Williams-Honda
Grand Prix car

at speed.

Qg

using only the passes a spectator can
Fet.

How easy it is to photograph from
these locations varies from track to
track. At oval courses, from small dirt
tracks up to Daytona or the Indianap-
olis 500, you can get some pretty pho-
tos from the mfield or the stands, but

Panning at ",
second keeps
maost of New-
man’s Missan
300ZX twrbo
sharp, but adds
enough bilur to
suggest speed.

vou won't have the kind of access
available at a road-racing course. The
same applies to drag racing,

Road racing provides more photo
opportunities, mainly because cars
turn left and right, go uphill and
down, and you can see them from a va-
riety of angles. Tracks laid out on city
streets, as at Detroit, are more diffi-
cult to photograph because of the nee-
ezsary conerete barriers and debris
fences. But some of these tracks sell
what is generally called a superphoto
pass. It's 100 or more, but offers ae-
cess to locations the general public
can't reach.

Regardless of where you stand,
you'll need some basic equipment. Be-
gin with a 35mm SLR body with a mo-
tor drive or power winder. Your most
important lens is an 80 to 200mm
zoom. Second would be a slightly
shorter lens, a 35 to 70 or 35 to 106mm
maodel. Third on the list is a 300, and
after that add a 400 or 500mm lens.
You might economize by coupling a
zoom to a 2X teleconverter.

To prevent camera shake, you'll
need a tripod when you're using
lenses of 300mm or more, but learn to
handhold your shorter lenses., Brace
yourself against a steady object when
possible,

The question of which film to use
depends on whether you prefer slides
or prints. Either way, you'll need a
variety of film speeds. Slow films will
do nicely for the pretty pan shots, but
you'll need faster speeds for the long-
er lenses, especially if your maximum
aperture is f/4.5or 5.6.

If you are shooting print film, take
about 40 percent each of ISO 100 and
200, and 20 percent IS0 400. Slide
choices for a bright sunny day include
Kodachrome 64 for general use, and
about 20 percent Kodachrome 200 or
Fujichrome 100 for the longer lenses,
If it's cloudy, I'd choose Fujichrome
100 for the brilliance of its eolors, and
pushit nncslur to IS0 2001f more film
speed iz needed. When taking pic-
tures late in the day, I'd add Koda-
chrome 200 to my list. For extra in-
surance against inadequate light (or
slow lenses) you might pack a roll or
two of high-speed print (IS0 1000 or
more) or slide film (IS0 400 or 1000).

Enough about equipment and film.
Now it's time to use them. Most rac-
ing photos are of the three basie types
shown here, We'll call them panning,
stop action and overall.

Panning is the most commonly
used, and really quite simple. You
want to capture the movement of a
race car as it rushes past you or
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around & corner. Here's all you do.
Pick the angle at which you want to
shoot the car. Get the car in your
viewfinder well before that point, fol-
low it along and press the shutter re-
lease when the ear is at the desived
angle, Follow the car smoothly for a
second or two after vou've shot.

To show the car sharply front to
back, shoot at Yj.-th of a second. Try
slowerspeeds, evendown to -th, for
the different, often beautiful, effects
of speed blur. (We shot Paul New-
man's Nissan 300ZX turbo at %, sec-
ond, and the Williams-Honda Grand
Prix car at ', second.) Try panning
when the cars are on straight stretch-
es, but also get them in corners, par-
ticularly sweeping turns where vou
are on the inside.

To stop a race car, especially witha
telephoto lens, use shutter speeds of
Visoth or faster, Pick the gpot vou
want to shoot and wateh for a few
laps. See where the cars are working
—you'll be freezing the action, but
vou don't want the car to look like it's
Just parked on the track, So try to find
Hiplm-e where it looks like it's a bit out
of shape, as ina turn,

Now, frame the scene in your view-
finder, but don't start shooting until
you've done a few dry runs to follow
the car through the seene. Although
vou're not taking a pan shot, you
ghould still follow the car into the
scene, snap the photo, and follow it
out again.

{This doesn't apply if you are using
a long lens on a tripod aimed at a cor-
ner to stop head-on or going-away ac-
tion. )

The overall shot can be a pan or a
stop-action photo, but the point is to
show what the environment around
the track is like. Usually, short lenses
and wide-angles are best for this.

You want to come away from the
race with memories on film, and that
means getting both the cars and the
suwrroundings, We caught Paul New-
man clowning on a moped at Detroit,
and we wouldn't leave & race at Long
Beach without a shot at the Queen
Mary.

It would be a mistake to go to a race
and just do one of the three types of
photos we've suggested, Take some
record shots, then some slow-shutter-
speed pan photos, and pick up the
overall pictures as you go along. And
don’t be afraid to experiment. The
pros do. Take a lot of film to one ovent
and make notes as you try different
photos and films, so that when you see
the results vou can know what to do,
or not do, the next time. ™
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Use long exposures ?

to capture a
fireworks display
as |t cascades

dawmn,

Night Shots

Summer puts on a show
when the Sun goes down. Here's how to
shoot fireworks or Ferris wheels.

BY GEORGE SCHAUB

UMMERTIME presents

many opportunities to pho-

tograph dazzling displays of

light at night. Whether it's
carnival rides at the county fair, or
fireworks on the Fourth of July, vou
can create colorful pictures with a
minimum of equipment and a few sim-
ple techniques.

Either daylight- or tungsten-bal-
anced films can be used to shoot fire-
works or neon. Tungsten films will
give a cooler look to the colors, Day-
light films will give a warmer rendi-
tion. For fireworks, you'll want long
exposure times to capture the falling
light trails, souse IS0 200 or 400 color
print or slide film. Also, use a lens
with a foeal length between 100 and
200mm to fill the frame. Zooms work
well here,

There's no practical way to make
exposure readings of fireworks. For
that reason, the techniques we'll ex-

L

plore require you to work in the man-
ual exposure mode, according to the
speed of the film.

We've all zeen shots of fireworks
where the colors seem to flow down
through the sky. Most of these are
made with expesure times of 1 second
or longer. To make these shots,
mount your camera on a tripod, set
the shutter on B (bulb), open the shut-
ter when you see the first hint of color
in the sky, then close it after a second
or two. If your camera does not havea
B setting, set the shutter speed for 1
or 2 geconds. To avoid overexposure,
set the lens aperture to f/16 with ISO
400 and /11 with ISO 200 film.

If you can't use a tripod, you might
try handholding the camera. To re-
duce the risk of vibration-induced
blur, you'll have to use faster expo-
sures. You won't get the streaming
effect as the pyrotechnics drop from
the sky—just the initial burst,
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Onee again, exposure times are ap-
proximate, Try '/, second at /2.8
with IS0 200 film, /4, second at £/d
with ISO 400, and %, second at £/5.6
for IS0 1000 or higher, These are still
relatively slow speeds, so steady your
camera as much as possible. With
auto-everything compacts, you really
can't control exposure. These cam-
eras will expose for the preponderant
darkness of the sky, On newer mod-
els, override the automatic flash. On
older ones, trick the camera by cover-
ing the metering eye—and even the
flash—with black tape. Shoot only
IS0 400 or faster films.

Amusement parks and carnival
rides are also great subjects for get-
ting fantastic colors on summer eye-
nings. Though you can use the long
exposure technique for creating ab-
stractions of swirling motion, you can
rely a bit more on the in-camera meter
for your exposure settings, Keep in
mind that you have to meter the high-
lights and midtones in order to get a
proper reading. If you include too
much of the dark sky in the scene, you
might overexpose your film.

The best way to take readings is to
approach your subject, take the read-
ing, lock it in or set it manually, then
recompose the scene and shoot. If you
have difficulty taking a closeup read-
ing, start at %, second at {/4 with ISO
400 film, and bracket up and down.

High-speed films come in very
handy for these more terrestrial night-
light shots, as they allow you to use
even faster shutter speeds to capture
the action. Of course, you can switeh to
a slower shutter speed to gain a higher
aperture ({/stop number) if you want in-
ereased depth of field.

Flash can also be put to good use
when photographing rides, particu-
larly when your child is being spun
around at dizzying speeds. Though
your shutter speed may be locked at a
slow synch speed, such as ', or Yja
second, the burst of light a flash gives
out can be as short as one ten-thou-
sandths second in duration. If you
time the shot just right, you can cap-
ture the look of glee on your child's
face as he or she goes whizzing by,

A great time to shoot carnivals is
just after the Sun goes down. At that
time of the day, there's still enough
ambient light to capture details in
parts of the scene that later will be-
come obscured by darkness., Mean-
while, the lights will have come up
enough on the rides and games to give
a true sense of place to the scene. M
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Shoot
he Moon

Fascinating lunar photos are within your
reach with a few tricks of the trade.

BY ARMAND ENSANIAN

To create this muitiple exposure, use a room lens to shoot Moon, then evening skyline,

HE MOON, our closest galac-
tic neighbor, photographs
well on its own or when juxta-
posed against Earth's land-
scapes, as in the multiple exposure
shown above. You can reach it with a
compact point-and-gshoot camera, but
SLEs offer more options,

A simple zoom or telephoto lens in
the 200mm range will show crater de-
tail when coupled to vour SLE withan
inexpensive 2X teleconverter lens.
Even an inexpensive telescope will
yield sharp eloseups. An eyepiece
adapter fits the scope to replace the
camera lens—and even works with
some binoculars.

With long lenzes, vibration will be
more of a problem than optical resolu-
tion, Mount your camera (and tele-
scope) on a tripod. For really sharp
pictures, use a locking cable release
instead of the camera's own shutter
release button, and load the camera
with slow IS0 25 slide film,

Next, set the lens aperture at f/16
for a telephoto lens. Lock the shutter
open on the B (bulb) setting while
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holding a piece of black cardboard in
front of the lens. 150 25 film at /16 re-
quires a Ye-second exposure—slow
enough to expose by hand with the
cardboard. After you've returned the
cardboard to cover the lens, advance
the film. Repeat the process for each
frame, and try longer exposures (1 or
2 seconds) if you like,

Because telescopes do not have
aperture rings, you'll have to expose
differently. If your SLR has an aper-
ture-priority metering mode, take
your exposure-time reading directly
from the camera and manipulate the
cardboard accordingly, 1f your cam-
era lacks this feature, do a series of
time exposures. Start at ¥ second
then double the time with each frame
until you reach B seconds,

By the way, il you don't want to use
the hand-exposure method, load a
faster IS0 400 slide film, set the aper-
ture at {16 and vary shutter speeds
between Yy, and Y. seconds (Y, to ¥
second with a telescope). Keep in
mind that the higher-speed film will
add graininess to your picture,
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Nightscapes with the Moon are eas-
ily shot as multiple exposure photos.
You'll need a tripod and IS0 200 slide
film. An SLR fitted with an 80- to
200mm zoom and 2X teleconverter is
ideal. Telescopes won't work well.

To create the picture seen here,
you'll have to run the film through the
camera twice. The first set of expo-
sures is for the Moon, the second for
the landscape. Here is the procedure,

Open the camera back, fire the
shutter, then load the film. Use a pen
to mark the film sprocket hole that is
positioned over the film advance
sprocket. Close the back and run off a
few frames. With the zoom set to
maximum and the aperture at £/11,
take a series of Moon exposures from
Ve second to s, second. Be sure to
keep the Moon in the upper half of the
frame. Repeat the exposure series
until the film runs out.

Rewind the film—but leave some
leader out of the cassette. Reload,
aligning the marked hole with the
sprocket, and advance the film to the
frame that begins vour Moon shots,

You ean shoot your nightseape in
another location or at another time.
Set the aperture at /5.6 and the focal
length of the lens anywhere you want
—just remember where the Moon is
positioned in the frame. Vary your
time exposure with each shot, begin-
ning at % second and working down to
8 seconds. If your camera lacks a shut-
ter speed dial, vary the film-speed
setting. Begin at IS0 200 and move to
100, bi), 25 and even 12 ar 6.

You can shoot the Moon with an au-
tofocus point-and-shoot eamera, but
you'll have totrick the camera first.

Although the Moon reflects light
brightly, autocompacts will meter for
the preponderantly dark sky and set
exposure accordingly, overexposing
the Moon. To trick the camera, use
150 25 slide film, but before you load
it, cover the cassette's DX eoding (the
series of silver and black boxes) with
tape, This will foree the camera to ex-
pose for 130 100 film, underexposing
the [50 25 slides sufficiently Lo pre-
vent washing out the Moon,

Because compact cameras have
short lenses, the Moon won't appear
large or detailed in your pictures. Set
the lens for the greatest focal length
possible, and try to use a tele-adapter
lens. Capture the Moon when it's low
in the sky—and visibly larger. Since
the Moon will be small in the frame,
tell your lab there are Moon shots on
the roll. Tho fill the frame, try the dou-
ble-exposure nightscape technique
described above.
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Visions

Infrared photography lets you
see things through different eyes.

BY ARMAND ENSANIAN

HERE is more to light than

meets the eye, Visible light is

only a small part of the giant

radio dial of energy that ean
expose film. The panchromatic eolor
and b&w we normally use are only
sensitive to the lightwaves we can
see. But bevond this spectrum lies the
form of electromagnetic radiation
known as infrared.

Specialized infrared films allow us
to picture the world through an en-
tirely new set of eyes. Infrared light
(IR) behaves very differently than its
vigible neighbor, Objects that nor-
mally reflect light might be totally
nonreflective to IR, whereas other

Infrared lightwaves are
invisible to the eye, but
Ektachrome IR Film 2236
detects how objects absorb or
reflect it (above|. Compared
to conventional film [right]. IR
reveals unusual color
shifts—green sky, black
water, red vegetation.

suhjects indistinguishable to pan-
chromatic films pop right out of an IR
photo, IR pictures of paintings or doc-
uments often reveal clever coverups
and forgeries undetectable to the na-
ked eye. You can have alot of ereative
fun with IR films—even with a simple
point-and-shoot camera.

IR films are available as b&w prints
or color transparencies for about
twice the price of conventional films.,
Eastman Kodak provides b&w High

Speed Infrared Film 2481 as well as
eolor Ektachrome [R Film 2236, Both
can be ordered from Kodak dealers in
35mm and must be kept in the freezer
compartment of a refrigerator until
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uzed. Allow film canisters to reach
room temperature before opening,
and for best results load your camera
in total darkness, Store exposed IR
film in the freezer if you're not going
to develop it right away.

IR b&w is ideal for dramatic shots
of elouds and sky, and for cutting
through haze. Pollutants that reflect
IR are easily detected. Leafy plants
also reflect lots of infrared under the
right light. This renders plants as
white with b&w film, and az varying
shades of red and magenta when color
IR filmis used with a red or orange fil-
ter. Camouflage detection with color
IR film was ance very popular, since
many paints and fabrics reflect IR dif-
ferently than visible light. It is still
very popular with creative photogra-
phers because of its false color effects.
Color variations within the subject,
impossible to get with filters alone,
are possible with Ektachrome IR
film. It all depends on the color of the
filter you use in front of the lens. For
true IR photography (shown here in
the aerial photo) a medium-red filter
is used to block violet, blue and red
lightwaves—to which the film is also
sensitive, For more offbeat photos,
experiment with a variety of filters
—r none at all.

If you have ever wondered what
that little red dot near your focusing
seale is for, it's for IR photography.
Without correction, long IR waves
would focus behind the film, When
using IR films, simply focus normal-
ly, note the subject distance on your
focusing scale, then move the dis-
tance measurement over to the red
dot. Autofocus SLR cameras will re-
quire manual focusing if available.
Try to shoot at the smaller aperture
openings (8, /11 or {/16) for best re-
sults—especially if you can't correct
for focus. Compact, autofoeus point-
and-shoot cameras with lenses
shorter than 40mm should work fine
without foeus compensation.

Exposure bracketing is a must
with IR since most light meters are
not very sensitive toit. Use the sup-
plied film data sheet as a guide fo
set film speed. 180 5015 a good start-
ing point for both b&w and color IR

films exposed through a red filter. If
you just want to have some fun with
colors, shoot IR with an auto-every-
thing compact, with or without fil-
ters. The camera will read the film as
IS0 100, producing aceeptable re-
sults. Try placing different-colored
filters or gels in front of the lens and
electric eye for unpredictable effects.
A popular expectation is that [R
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films can illustrate differences in tem-
perature. It is true that heat radiation
is part of the IR spectrum, but [R
films are made to work with the
shorter 1R wavelengths and not the
longer heatwaves, A hot iron does
emil enough short IR waves to be
used as a light souree in total dark-
ness, but it will require very long ex-
posUres.

Hot appliances, engines, castings,
and other objects between 500° F and
1O00” F emit lots of IR and can be shot
in total darkness. No filter is required
here, but a tripod and locking cable
release are helpful,

It will take some experimenting
and a roll of film to zero in on the expo-
sure. Start with 10 seconds at U8 and
dlouble the exposure successively for
10 frames, making the last exposure a
whopping 86 minutes long. At such
high temperatures, use a telephoto
lens to put distance between the heat
souree and the camera—and yoursell.

Az with visible light photography,
IR films need enough light reflecting
off & subject to produce an image, At
night there's not enough IR light
available to shoot in total darkness,
You'll nead an artificial light source,
such as a flush or flood light, Filters
are not necessary in the dark.

Unobtrusive dark red lamps placed
in & room emit plenty of IR light. And
electromic ﬂsni‘t units are rich in IR,
All you need to do is cover the flash
head with enough red gel, plastic or
acetate to block most of the visible
light, A bit of & red glow should be all
that remains, Autofocus point-and-
shoot cameras, with fash head cov-
eried as above, are well-suited for
close-range picture taking in the
dark. B&w film works best with living
subjects, color with hot items.

Infrared photography requires lit-
tle, if any, additional equipment to
start exploring. In fact, b&w IR pho-
tography is as easy to get into as or-
dering the film. Conventional b&w
processing at home or at any lab will
produce good results, IR images do
tend to be a bit grainy due to their
thicker emulsions. Be sure to tell the
lab that it is IR to minimize their han-
dling the cassette in light.

Color IR film has one drawback. It
is not readily processed because it re-
quires the old E-4 chemistry, If you
can't get E-4 processing in vour arves,
American Photogroup (611 Dwight
St., Springfield, MA 01101) will han-
dle color IR films sent by mail. Send
the film in a lead-foil pouch and by
overnight mail to minimize risks from
light or heat damige. ™
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Start your own money [IIHHIII,I] business!

J‘ Fy
L_'

in SMAll ENGINE

S&I‘Vlﬂﬂ and repai

LATPDH!wmtpmnmmum right at home - we help you every step of the way.
No experience nacessary.

You don'i need in be & “born mechanic” or have
prier experience. I you can rewd, you can masler
this profitable trade right st home, in your spare-
time, withoul missing a single paycheck. Lessons
wre fally illustrated — sa clear you can't go wrong,

] We guide you every step
of the way, including tested
and proven instructions on
how 1o gei business. whai
to charge, how to get free
advertising, where to gel
supplics whaolesule , . . all
the “tricks of the trade’. . .
all the inside facis you
need (o assure success right
from the start

In just m short time, vou can be ready 1o join
one of the lastest growing industries in America
<o« B0 industry where qualificd men are making
from $25.00 to $30.00 per hour. . . and thal's just
for labor. Paris, engines and sceessories add even
more (o the profits. Because the small en-
gine industry has grown so
quickly. an scule shoriage of
qjualified Small Engine Pro-
lesslonals exists throughoal
the conniiry. When you see
hvw mmany wrnll eRgines are
in use today, it's easy to
undersiand why gualified
men command such high
prices — as much as $49.95
m:: ;T&t:':mlthl Learm AL Hame In Yaar Spare Time.

B5-milllen small engines
are in service today!

Thmt's right — there are over siaiy-five million
2-cycle and 4—cycle small engines in service
across the U.S.A. That's the official count from
the Engine Service Assn., and new engines are
being buill a1 & mate of one-million per month!
‘With fully accredited and approved Foley-Bel-
saw traiming, you can soon have the skill and
knowledge 1o make top money servicing these
engines. Homeowners and businessmen will
seek you oul and pay you well to service and re-
pair thelr lawnmowers, iillers, edgers, power
rakes, garden tractors, chain saws, mink-bikes,
go-carts, snowmobiles. . . the list is almost
endiess,

INCREASED INCOME

“Fee had aboni §
FEEFE eXperience re-
pairiag small en-
gimex. .. bui repairs
were only mimar. .
wnril I sraried the
Faley-Belumn Course.

Walter H. Strick
Campbell, California

With owur famous ‘learm-by-doing” training
method, you pet sctual “hands-on’ experience
with specialized tools and eguipment you'll re-
ceive with your training, plus & brand-new 4HP
engine —all voirrs fo keep,

Send Today for FREE facts!

You rizk novking by accepring this offer o find
ouil how Foley-Belaaw training can give vou the
skilly vous meed to increase vowr income in a
high-prafit, recession-proof business of vour
YW,

Jusi fill in and mail coupon below (or send posi-
card) {0 recelve full information snd deiails by
return mall. IND IT TEADAY !

FOLEY-BELSAW INSTITUTE

60 Equitakie Ad., Dept. 51470
Kamgas City, Mo 80120

You get all this Professional equipment with
your course, PLUS 4 H.P. Engine. ... ALL
YOURS TO KEEF. ... All at NO EXTRA COST.

Mo obligation . . . No salesman will call

FRLET-BLLENSE INEIFTUTE
301 Equstable Be., Depl B1470 I
Exuzas Cily, Mo 4020

1 YES, piease send me the FREE baokiat that

gives full details about stadsng my own business in I

Small Engine Repair, | pnderstend there is no obligation
and thai no salesman will call,

NAME : I

ADDRESS I

I ciry

E‘—"—-———
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Developing

Strategies

Be aware of the
services—and service—your photo
processor can provide.

BY GEORGE SCHAUB

EXT TIME you drop off a
roll of film at your local pho-
to shop, ask about the type
of services you can obtain,
Photography is an interchangeable
medium. Once you have a negative,
slide or print, you can get it made into
HHE other format—or size, )
or example, a color negative will
get you a color print (from wallet to
poster size). But you can also convert
it into a eolor slide, or even a black-
and-white print. Color slides can get
you color prints, color negatives, b&w
prints or enlarged color slides. If you
only have a print (such as one you
found in an old family album), you can
get a new print from the old one.

Not every lab performs every ser-
vice. Most rely on a network of other
photofinishing sites to provide ser-
vices they don't. Although it's useful
to know what services yvour photo out-
let can deliver, it's more important to
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be aware of the level of service your
lab should deliver for conventional
developing and printing.

Generally, we accept whatever the
lab gives us. If colors are off, or the
print is too dark, we allow the lab to
blame our technique or equipment,

In fact, when it comes to color and
b&w prints about the only thing a lab
can't fix is a poorly focused picture,
But if faces come out green, if prints
are cast in a warmish light because
daylight color film was shot indoors,
orifflash shots are washed out, alittle
extra effort on the part of the lab ean
make the final picture turn out right.

If you're like most people, the roll
you send in for processing contains a
variety of subjects photographed un-
der diverse lighting conditions.
Though modern printing machinery
accommodates for these changes and
corrects printing accordingly, many
lahs :4t[]‘j have equipment that is

PR PHETED BY GRACE SCHALIE

geared mainly to normal negatives—
ones exposed in daylight with an over-
all balanee of colors and tones. These
printing machines also have channels
—specifie filter packs balanced for the
more popular brands of color films.
When your images don't match these
preprogrammed conditions, the oper-
ator still has the option to input more
or less exposure or to shift the color
balance to normalize what labs call
oddball negatives. If the lab doesn't
take the time to do this, you might get
less than optimal prints,

For example, let's say you've taken
a picture of your child sitting on a red
rug. When the automatic printing ma-
chine views the negative, it sees a
large field of red and tries to balance it
out in the print. The result is untrue
colors on the rug, and a child with a
purple face. This is known as subject
failure, and it can be corrected.

Pictures made with flash can also
present a problem. If the flash is too
close to the subject or too powerful,
the face often prints in a highly over-
exposed fashion as in the example
ghown here. Allthe operator has to do
is print one button darker to get a
well-exposed face. This will sacrifice
the darker tones in the print (notice
the carpet), but at least your principal
subject will turn out right, as shown
in our second example.

S0 much for printing. What about
quality control when your exposed
film is developed into negatives or
slides?

For the most part, today's color
negative processing is standardized
and mechanized and should yield good
results—barring glitches in the pro-
cesging machinery. If your negatives
appear off-color, or if you see streaks
and scratches spaced randomly
throughout the roll, chances are
you're looking at a lab-related prob-
lem. Unfortunately, poorly devel-
oped film (color, b&w, even slides)
can only be salvaged, not made right.
You're lucky if you get an image at all.

Of course, if you've used outdated
film, left the roll in yvour car's over-
heated interior, or if the inside of your
camera is filled with beach sand or
other grit, yvou should be honest
enough to accept the blame. But when
film develops properly but prints
poorly, insist on corrected prints.

Insist firmly. Labs hate to remake
prints. Onece you let the lab operators
know that you know they can do a bet-
ter job, they might pay more atten-
tion the first time around. ™
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Modearn processing |right] I

salvaged much of the original
quality of this poorly stored
32-year-old print and its negative.

Fading_
Memories

Careful storage and display can keep your
precious images from disappearing.

BY STEPHEN A. BOOTH, Photography Editor

T'S SAD BUT TRUE: The pho-

tographs to which we entrust our

memories are neither immortal

nor immutable. They can devel-
op partial amnesia, where a color
fades or changes, or chronic loss of
memaory, where the entire image van-
ishes progressively. This is ezpecially
true of prints that are left out for dis-
play, particularly color prints. But
stored prints, even negatives and
slides, are not immune to the ravages
of time and the environment.

You can slow nature's aging pro-
cess and extend the life of your photos
by thoughtful display and storage.
And altﬁuugh you cannot reverse
damage already done, there are photo
processing techniques that can sal-
vage what's left of a disappearing
image, and perhaps restore some
semblance of the original.

As good as they are, the dyes used
in color films do fade, and the papers
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and gels used for prints, negatives
and transparencies do deteriorate.
Fading comes in two forms. Balanced
fading is a matter of color quantity.
The cyan, magenta and yellow dyes
that make up the image diminish

l:|l ually in relation to one another. The
colors are no longer as rich as before,
but they're still recognizable as cor-
rect. Unbalanced fading is a matter of
color gquality, and objectionable to
most people. 1f one color has deterio-
rated out of proportion to the others,
the tonal balances will be altered and
appear unnatural. For example, nor-
mal flesh tones might turn boiled-ham
pink or sickly yellow-green.

Light, heat, humidity, air pollu-
tants and certain chemicals are arm
ful to color photos. Store develope
images ina dark, cool, dry and pre er=
ably airtight environment.

The ultraviolet radiation in sun-
light and fluoreseent bulbs will bleach

colors (incandeseent light is less dam-
aging). If a photo is permanently
displayed, it should be framed and lo-
cated away from direct lighting. Glass
will filter some ultraviolet, but plas-
ties sold for this purpose are better.

Heat and humidity, together or
separately and especially in combina-
tion with chemical fumes, will acceler-
ate the deterioration of a photo. Thiz
can happen even in dark storage.
Moreover, humidity can breed dam-
aging mold. This means attics, base-
ments and garages are not the ideal
rE}l)usitm'ies for your photos.

{ you have to compromise, a warm
and dry location is better than a damp
one—even if it's cool. Airborne pollu-
tants are difficult to avoid—and
they'll damage otherwise-stable black-
and-white photos. Besides automo-
bile and industrial emissions, harmful
fumes emanate from gas stoves,
paints and solvents, mildew inhibi-
tors and insecticides, even unfinished
and unaged woods, newly finished
woods, and glued-wood products.

This brings us to storage materials.
Some contain harmful substances.
Avoid eardboard, high-sulfur paper
(used in inexpensive black-paper al-
bums), brown paper bags, and any
plastic made from polyvinyl chloride
or puli yrene. Don't let ink nr%!
anywhere near your photos. Film
manufacturers recommend display
and storage products made from acid-
free papers, polyethylene, polyester,
cellulose acetate, acrylic plasties,
glass, aluminum, stainless steel or
enameled materials. Be wary of any-
thing not billed as photo-safe.

There's hope for that faded portrait
you might find in an old family album.
If the negative's in good shape, rou-
tine reprinting should yield a sharp
new print. But if the neg has deterio-
rated, you'll need customized service,
If the neg isn't totally spoiled, the lab
can reconstitute key elements such as
the flesh tones in a portrait.

This kind of custom processing was
used for the photograph shown here,
and it's expensive—330 to $40. Mak-
ing a new print from an old print runs
$10 to $20 more, but it won't be as
sharp as one made from a negative.
Moreover, you can't restore color or
detail that's no longer on the original,
unless you commit to costly retouch-
ing and painting by hand. If you want
to spare your posterity from this ex-
pense, store your photos well and
make duplicates for cold storage while
the negative or slide is young. M
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EASY GLIDER® lets you Simulate Cross Country Skiing
the #1 Fitness Exercise in the World

You can Lose Weight, firm Itunynuruniiubﬁj
and achieve Ultimate Aerobic Fitness
all with one simple exercise

Yeu now you can simutale he 81 liness axercrss in e wodd withoul
ever laaving your homa, And Easy Glider is thi irst cross couniry ski
simulmior that doesn cost a small fortune. Engi- » -
naEring ingeenlEty has put ioda) fitness in sasy each
of sveryons

Imagine burming calones faator than jogging You
can on Easy Glider, in lact, you can burn up io 400
calorips par workout Just 20 minuiss every other o8y s
il |t tken o

* Loss waeight asrobically
= Strengthen and fem all majar
muscle groups
& Improve your hamr,
fungs, and circuli-
tory wystem
Easy Olider is 58 fun B8 &

romg on rolier skales. Yet, i's hm‘?
smogth as sl This moans o yoest
theme's none of jogging's shocks Ealghl

of injurss. And unlikd ExEfCiss
il oF jogging. all of your muscles got
an afficient workoul

EASY TO USE

Yo don have io be a skier 1o gat the benefits of the
1 Niness axerciss in the word IN's sasy as 1.2, 2 Sei
e two ssparaie fension controls hor deseed eas-
tance for upper body and lege. Adjust the poles for
your hasight Siep on e glicer skabes and you'ne off on
e road o fitness and a sfim, oned, body. And you'®
maintain Mis body, because Me riyimie motion of
Enny Glider is so snoyabe you'll ind § sasier o
BECK b0 your EXeTCiss program.

EASY TO AFFORD

Other shi simulniomns cos! a8 much as F500
Eagy Gider is 8 qualty undl, yel iT's priced at an
amazing $59 85 How can we do 17 Firsl we spent
thousands of hours on the dessgn, engifssring
ard testing of Eswy Glider. In atsoratory tests, i

Unequaled Quality af the Price - GUARANTEED!
Auohi chesp mskatione. Demend e original. Wa s s goslive el
Enwy Glider's oversll quadty i unmaichas for tha price, Tl we'll mais
you Whis offer. N pou lind & cross couniry shl simalsior o1 Bis peice or
lrvenr —agquallin qualty weh ol of By culmlEnding ledures abova, vwe will
feiund your money and you keep your Eney Cllder,

-

WORLD'S SMALLEST
WEATHER STATION

THE TW-2 MR WEATHER 5T lrr:n INCLUTHES
| COMPUTER ANKHNILE, THE AN-2ANEMOMETER
INEr 0 OF LEAD IN CARLE FUMR ONLY E15R.B5

WINI SFEED ALITEN SCAN
WiIND MRECTION METHIC | STANIRAKID
WIND I FOLR WAY MIWER

WIND UST RECCRDY NICAL REATRY

TEMPERATL RE MOUNTING OFTIONS

MULINY TESP RECORD  ONE YEAR WARRANTY
* R BATISFACTION GUARANTEED **

MAGNAFHASE INIFLSTHIES, N,
ISE FIKE STEEET MW

4 L

SRR BUAE ALNLTIEN, WA Ve LIARF RALEY
[RDERS DNLY: KO- 3221 52

INFATRMATION: J06-THE4IT4 FAN: 20%-THE i

wilhstood 250,000 cycles and was Sl going
strong. Then we shoppad the world lor the best possible price on each mlegral parl. For axample, e
pwiruded aluminum lreme wes purchased in the USA, injecied molded skates lom the Far East The overall

mosult is & supérior product af an affordabie price.
EASY TO ORDER

Diont wait @ny knger 1o engoy ol mness. Order your Easy Glider inday
\ Credit Card Customers: Call Toll Free - Anytime
1-800-342-4242 Ask for operator H-1989

of simpdy clip ihe coupon and order by mail

ORDER AT NO RISK

You rish nothing when you order. You musi ses walght ioss and Finess beane-
fiew .. o redurn i wido 30 days fora full refund- no Questions asked. Plus, Easy
Giliger s covered by o hull 1 year warranty on pars.

Don't delay. order boday and be on the road o 048l Mness and & liguno
evaryons will nolice.

EiEaE Filness Ousat, Inc.  Paier Panding  Assembly Required
EASY GLIDER® s a rnagisiered irademark of Fitness Quasl, Inc
Bedore siarbng fm Or &Ny Goergiss program. consull your physician

Essy Glder lones Chesl,
Bpck

— — =— — — — MAIL NO RISK COUPON TODAY — — — — — —
T‘Imnmmmmummdmmmmmm I
Plaase serd ma Ensy Glderis | have ordered below. | undersiand #hal | musl
e g et or Pt i within 30 deys for & full refund Jess shipping and handling) |
O EXTRA RUSH BERWVICE: I'm i a hury. I'm enciosing an sxtra §2 for specisi handling I
mnd prinding the wond “RLUSH" on the fnont of my srvelope:
CREDIT CARD CUSTOMERS: CALL TOLL FREE - ANYTIME
1-800-342-4242 Ask for operator H-1989

CHECH OFFER DESIRED:

|

|

|

O 1 Eawy Giider ,.......... . only §5895 plus $8.00 shipping and handing |

YOU BAVE $70.00 WHEN YOU DRDER TWO |

D2 Enwy (S ........c..000000- enly §10050 phs 51000 shpgsng @ handling I

|Dihiey rasdaris add 5% sales tas)

FOU MAY PAY IN OHE OF TWO WAYE: I

0 Cash, check o mivviry oider (Make checks payable 0 Easy Glier l

O siasierCard O ViSA O Amencan Espress O Discover Cand |

Acct 0. Exp Do |

Hame |

fplemas priat) |

Ao I

Essy Glcer ivkds cown bor sy Ciry Sazin Iip |

wFiorage under your bed of in & closst Easy Glider = Dept. H-1088 = 1 Fitreas Qusal Plaza = Canton, Ohlo #4750 1'
04

e I'-"hullL i i :
LT Sound, Dept.PM-3, 7980 LT P ;
Lithonia, GA 30058 (404) 482-4724
Manulsc l.uud and Sald Exclusively by LT Sound
q FHO LINE: (#04]4832-2485

4 o w PRESENTING & & & 4 9

CABLE TV
EQUIPMENT

e STARRING = % % & %
JERROLD. HAMLIN, OAK

AR DITHER FAMOLUL MANUFAL TURER

* FRILT WARRARTY PRROGEAM Ayaii AR §
 LOWUTOL RETAR CANSCHL T RALT PRRLEN AN UR
& CEROE IS R D PR LTOM K TR 24 O

FOi FREE CATALOG oray 1-BO0-345-B8927
FO#R ALL FoRMATION T-H18-T16-5914

Ea PACIFIC CABLE CO., INC,
TS\, Reasde B . Dwpd 1120

Asssds, CA §E324
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bl Frvow paage 35) : S'a_bre Saw Secrets

toanother wider strip (about 5in. or 6
in., wide), Then, guide the saw along
the edge of the narrow, top strip to
trim the bottom strip to the proper
wirth. To use the puide, simply align
its edge with the line of cut, clamp it in
place, as shown, and make the cut.

A sabre saw is also quite handy for
making lap joints. For edge-lap
Jjoints, make asimple U-shaped jig out
of plywood, as shown. The inside «i-
mensions of the jig depend on the
witlth of the saw’s base and the size of
the noteh vou need to cut. The jig con-
trols the saw to form the width and
depth of the noteh, Then, make sever-
al freehand cuts in the middle of the
noteh. Use a chisel to break out the
wiste in the noteh, as shown,

End hall-lap joints are made by at-
taching a plywood plate to the saw's
base, This shortens the blade's stroke
length and determines the depth of

g

)

Metalcutting blades are similar to hacksaw
blades. Small teeth ranging from about 14
tpl to 32 tpl. Cut metals at slow speeds.

To obitain clean, chatter-free cuts in sheet-
metal, place It between pleces of cardboard
or Ye-in. plywood. Support work on 2x4s.

S

A tungsten-carbide-grit blade will cut ceram-
Ic tile, slate and other very hard, abrasive

materials. Apply slow, steady pressure.

-
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cut which should equal one-half the
thickness of the stock. Nail or clamp a
board to the workpieee, as shown, to
guitde the first saw cut and establish
the shoulder of the joint. Then, make
gseveral freehand cuts through the
waste ared. Use a chizel to break out
the waste and trim the joint smooth.

Toensure acenrate puided cuts, use
a sel-tooth blade, not a taper-ground
blade. Alzo, check that the saw’s
blade holder and ram shaft have no
side play.

Shopbuiit saw table

Convert your sabre saw to a station-
ary power tool by building the saw ta-
ble aceording to the plans provided.
The table features a 17 * 18-in.-wide
work surface, miter gaupe, saw fence
and eirele-cutting jig. The saw is
maounted to the underside of the table.
The saw blade protrudes from the ta-

A stralght wood strip, tack-nalled In place,
ensures straight cuts. Note that strip extends
beyond board to align saw at start of cut.

ble's surface and allows you to guide
the workpiece with two hands.

Note that the 1-in.-thick tabletop is
formed by two layers of Ye-in. ply-
wood. The top layer is made of three
pieces of plywood. This is necessary
to form the dovetail-shaped pivot-bar
groove. The pivot bar houses a Ye-in.-
long pivot point that is cut from a fin-
ishing nail and ground to a sharp
point. Bore eight % ¢-in.-deep holes in
the pivol bar to house the pivot point.
In order to eut perfect cireles, the piv-
ot point must align exactly with the
front edge of the blade's teeth.

The pivot bar slides in the groove
and is held in place by a wood handle,
called a pivot-bar lock cam, that's sit-
uated under the bar, Note that the
lock cam is bolted off-center to create
a cam-action lever. Therefore, when
you turn the handle it wedges against
the bar and holds it securely. M

parts lock together and form a dean, imvisi-
bile joint, as shown in the right foreground,

Customized-cutting guide requires no meas-
uring. Simply place edge of gulde on the line
of cut. Saw blade will cut along gulde edge.

Cut end half-lap joints with a short blade.
Wood plate under saw's base controls depth
of cut. 5trip nailed to work guides first cut.

T—

Form edge half-lap joints with this U-shaped
Jig. The Jig quides the saw for the two outside
cuts. Interlor kerfs are made freehand.

Using a chisel, break out the waste and
scrape the joint smooth. Assembled half-lap,
shown at right. forms a clean, strong joint.




DODGE POWER RAM 100 4X4

IF YOU'RE LOOKING FOR THE BEST FULL-SIZED 4X4 VALUE;
WITH NEW V-8 EFI, A 17% H.R. BOOST AND BIG 15" WHEELS TO GET
YOU WHERE THEY'RE BITING, STANDARDS LIKE TINTED GLASS
AND WIDE BODY SIDE MOLDINGS THAT'LL COST YOU EXTRA AT
FORD OR CHEVY, PLUS OUR 7/70 PROTECTION PLAN;" ALL FOR
$7,200 LESS THAN A COMPARABLE FORD F-150; REEL IN THIS
BEAUTY...IT'S GOTTA BE A DODGE POWER RAM 100. DIVISION OF CHRYSLER MOTORS
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THE BETTER HOME

How To Replace A
WATER HEATER

BY MERLE HENKENIUS; PM lllustrations by George Retseck
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ter heaters do break down.
And, when it's time to have
yours replaced, you can expect the in-
stallation charge to equal, or exceed
the cost of the heater itself. The good
news is you can remove your old heat-
er and install the new one yourself,
Garden-variety water heaters with
G-year warranties can cost as little as
$125. A permit to do the job and anin-
spection may be required in your
area, but don’t let that intimidate you.
Just keep in mind the $120 to $160
you'll be saving by doing it vourself,

LIK_E all things mechanical, wa-

When to replace a heater
Strictly speaking, a water heater
need not be replaced until its tank be-
gins to leak. An inoperative heater
with a sound tank can be repaired.
However, if your unit is several years
past its warranty, it's probably un-
wige to invest more than 50 in re-
pairs. There's no way of knowing how
long the tank will last and you'd prob-
ably be better off replacing the entire
unit, Remember, if the manufacturer
looses faith in the heater after five
years, there's probably a good reason
to do so vourself,

Regardless of the age of your heat-
er, if the tank develops a leak, replace
it soon to avoid major water damage.

Choosing the right heater

As you shop for a new water heater,
you'll find a confusing array of brand
names, efficiency ratings and warran-
ties. There are many more brand
names on the market than water heat-
er manufacturers. This means that
more than one brand name is being
manufactured by the same company.
If you're looking for a standard heater
with a 5-year warranty in the $125 to
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1 After turning off gas valve. loosen the
union below the valve and disassemble the
plping that connects to control valve.

$175 price range, then you'd probably
do best toignore the brand and simply
shop for the best price.

he real differences occur when
shopping for extended-life and high-
efficiency heaters. Extended-life
heaters may feature dual anode rods.
Thege are magnesium rods that re-
tard tank corrosion by acting as elec-
trolytic sacrifices. Insten:f of your
tank corroding, the anode rods cor-

mweat coupling to join to existing plpe.

e ———————

lo&

N

£ Attachagarden hose to the drain valve.,
Open the TEP valve or the hot-water taps
In your house and drain the tanic.

rode. While all heaters have at least
oneanode rod, having two can greatly
increase the time before tank corro-
sion creates a serious problem. Ex-
tended-life units may also feature fill
tubes designed to keep sediment from
collecting on the tank bottom and, if
your choice is electrie, they may have
heavier heating elements.

Other extended-life water heaters
with 10-year warranties are virtually
the same as ordinary units warranted
for five years. In this cgse, you're sim-
ply betting with the manufacturer
that the heater will actually last 10
yedrs, It's at least a $70 wager that
may or may not pay off.

High-efficiency heaters have foam
insulation instead of fiberglass. The
extra R-factor involved is particular-
ly valuable if you use your hot water
only a few hours a day as do most work-
ing couples. They may also have two
anode rods, an antisediment fill tube,
and a modified burner assembly.

Base your decision on as much tech-
nical information as you can get and

3 Disconnect iron water pipes by loosen-
Ing unions with pipe wrench, Stubborn
unions may require heating with torch.

pay close attention to the estimated
energy cost printed on the sticker on
the heater. You can expect to spend
over $400 for the best of these models.

Removing the old heater
If you have an electric heater, shut off
its circuit breaker or remove its fuse
at the main panel. Remove the cover
plate near the conduit entrance on the
heater cabinet. Remove the wire nuts
and disconnect the wires and ground
connection. Undo the box connector
that secures the conduit to the cabinet 4
and pull out the wires, |
If you have a gas heater, shut the
gas valve by turning it toits cross-line
position. Most codes require this
valve to be within 3 ft. of the heater's
control valve, Loosen the union below
the valve and disassemble the piping
that conneets to the heater (Fig. 1).
With the energy suppl:-.r disconnect-
ed, shut off the water inlet valve and
attach a garden hose to the heater's
drain valve (Fig. 2). Then open the
T&P (temperature and pressure)

7 After soldering length of copper plpe | 8 Copper plpes can also be reconnected 9 Aclogged TE&P valve means that the one
into adapter and threading Into tank, use | with a brass unlon. Solder the bottom hall | you install should be checked periodically

to the stub before threading into heater.

by lifting the manual release lever.
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& Copper plpes can simply be cut with a
hacksaw. Leave plpe stubs In place for use
as handles when carrying the tank away.

valve at the top of the heater and
drain the water into the nearest floor
drain. If yours is an older model with
no T&F valve, open the hot-water
faucets in your home,

If your heater is not electrie, then
the next step is to disconnect the ex-
haust flue. In most eases, the flue will
be fastened to the flue hat with sheet-
metal serews. Simply remove the
serews and lift off the flue piping.

Removing the water pipes
If your heater is supplied by iron
pipes or you have copper pipes that
are connected by unions, loosen the
unions to disconnect the pipes (Fig.
3). You can also simply cut copper
pipes with a hacksaw or wheeled pipe
cutter (Fig. 4). Leave the pipe stubs
connected to the heater to use as han-
dles when carrying the old heater out
of the house,

After the water heater is completely
disconnected from its energy source,
piping and flue, grasp the pipe stubs
and rock it side-to-side to move it.

§ Il the new tank Is Installed on a sloping
ficor, level the heater by shimming under
the legs with wood shingles.

Connecting the new heater
If the floor is level, simply slide the
new heater under the water pipes and
align it properly. If it’s to be posi-
tioned near a floor drain, as many are,
then you'll need to shim one side of the
heater to compensate for the sloping
floor. Use short pieces of cedar shin-
gles or strap iron to shim the legs so
the unit is plumb and secure (Fig. 5).

When connecting the water inlet
and outlet pipes, it's generally okay to
duplicate the type and configuration
of fittings that existed on your old
heater. If, however, you live in an
area that has prolonged high humidity
or your water has a high concentra-
tion of digsolved mineral salts, and
your pipes are copper, it's advisable
to connect the heater with dielectric
unions. Because the fittings on the
heater are iron, a direct copper-to-
iron connection under these condi-
tions can significantly increase the
rate that the iron corrodes.

A dielectric union consists of a
threaded iron half, a brass hall and a

& This dielectric union uses a rubber wash-
er and a plastic insert to keep the brass up-
per half from contacting the iron haif.

threaded iron collar (Fig. 6). Separat-
ing the two halves is a rubber washer.
A plastic insert separates the iron col-
lar from the brass. With this union
you can join copper to iron without
any direct contact between the met-
als. If you're unsure as to whether
this union i& necessary in your local-
ity, check with your local building
code authorities or a plumber.

If no dielectric unions are required,
then the connection is simple. Mea-
sure between the existing pipes and
the heater fittings and cut two pieces
of copper pipe to length taking into ac-
count the shoulder depth of the adapt-
ers. Then, flux an end of each pipe
stub and insert them in the adapters.
Solder them on a fireproof surface,
Never solder an adapter after thread-
ing it into the cold-water inlet as you
may melt the plastic fill tube.

When the adapters have cooled,
wrap three layers of Teflon tape
clockwise around the threads of the
male adapters. Thread them into the
heater fittings and tighten. Then,

10 Before lighting pllot on gas heaters,
loasen bottom cap to remove trapped alr.
Then, allow gas in the room to dissipate.

11 Gasvalves often leak after being oper-
ated. After gas [s turned on, tighten stem
nut an the back of the valve a half turn.

12 i you end up with two female ends on
flue plpe, crimp one end with a crimping
tool or with needle-nose pllers.
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18 if necessary, use a vent Increaser to
connect the heater's 3-in. flue hat to a 4-in.
wvent. Secure joints with sheetmetal screws.

clean and flux the remaining pipe ends
and join them with copper sweat
couplings (Fig. 7). If you can't raise
the existing pipes high enough to slide
the couplings in place, use slip cou-

lings which have no center stops.
glida the slip couplings over the pipe
stubs before threading the adapters
in place. As an alternative, you can
use brass unions in place of the sweat
couplings (Fig. B).

IF yours is an older home with gal-
vanized iron pipes, simply thread an
appropriately sized galvanized nipple
into each fitting and join the nipples to
the existing pipes with galvanized
unions. Apply pipe compound to the
threads l:-IP each connection. Avoid any
temptation to use black iron nipples or
fittings as they'll rust in short order,

Installing a T&P valve
Today, every heater must be
equipped with an apfl)mved. tempera-
ture and pressure relief valve. Should
the control mechanism on a heater
stick in the On position, this valve will
bleed off the excess steam pressure.
Check the T&P valve on your old unit
for sediment buildup. If it's clogged,
then make a point of checking your
new valve periodically to ensure safe
operation (Fig. 9).

The eritical thing to look for when

14 A wooden match held in a long pair of
pliers Is best for lighting the pliot. Press pl-
lot button and slide match Into heater.

buying a T&P valve is its psi rating.
Check the rating on your new heater
first, and buy an appropriate valve.,

Taoinstall the valve, simply coat the
threads with pipe compound and
thread the valve into the heater open-
ing. You may find the heater opening
on the side or the top. Most codes re-
quire that you install a drain pipe that
extends from the valve to within 3 in.
of the floor.

Connecting the gas
Make sure you use only black iron
pipe for the gas line. Compounds in
the gas can cause the zine coating on
galvanized pipe to flake away and en-
ter the control valve. In many cases
you'll be able to use the nipple/fitting
arrangement from the old heater. If
not, thread an appropriately sized
nipple into the control valve and
thread a '%-in. tee to it. Thread a sec-
ond nipple into the top of the tee and
attach the bottom half of the union.
Then, thread a short nipple into the
bottom of the tee and install an iron
cap on the open end. Finally, tighten
the union. Typically, pipe compound
is used on all gas joints. However,
Teflon tape does the job and ensures
that no compound particles work their
way into the control valve,

rn the gas on and check for leaks
by brushing a solution of warm water
and liquid dish detergent on all the
joints. If bubbles appear, turn off the
gas, take the piping apart, and start
over. When al joints are tight and
the gasis on, slightly loosen the capon
the nipple below the tee to bleed air
out of the line. Then retighten (Fig.
10). Because gas valves can leak after
they've been used, tighten the stem
nut on the back of the valve a half turn
(Fig. 11).

L E &> (2
18 On electric units, secure condult with

an approved box connector, Connect wires
with wire nuts and secure ground.

Next, install the flue pipe. Most
new heaters have 3-in.-dia. flue hats,
but many codes require 4-in. -dia.
pipes. If 50, install a step-up adapter
on the flue hat to accommodate the
larger pipe. Join all connections with
sheetmetal screws (Fig. 13).

If your old flue pipe is sound, you
can simply reinstall it. New pipe usu-
ally comes with its snap seam apart.
Simply cut it to length with tin snips.
Use a hacksaw to cut pipe with a
closed seam. If you end up with two
female ends, form a male end with a
flue pipe erimping tool or needle-nose
pliers (Fig. 12).

Connecting the electri
Chances are, the existing electrical
wires can be reconnected just as you
found them in the old heater. Your old
wiring will need to be replaced, how-
ever, if it doesn't meet your local elec-
trical code. The wires leading from
the ceiling or wall must be encased in
flexible or rigid conduit and fastened
to the heater with an approved box
connector, You may ﬁn{? that a sepa-
rate disconnect box may be required
in your area.

ish the wires into the cabinet and
secure the cable with the box connec-
tor. Join the black wire to the black
lead and the white wire to the white
lead with approved wire nuts. Then
screw the ground wire to the green
terminal in the cabinet (Fig. 15). Fi-
nally, make sure that the heater ther-
mostat is covered with insulation and
regaoe the cover plate.

efore turning the power on, fill
the tank and bleed all air through the
hot and cold faucets in your home.
Never energize a dry heating element
in an electric t.mk.)ﬁ will burn upina
matter of seconds. ™

1na
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How To Replace A
' STARTER PULL-ROPE

BY MORT SCHULTZ, Contributing Editor; PM lllustrations by George Retseck

pull-rope wound and waiting,
even the best maintained small
engine becomes a useless lawn orna-
ment. And don't think that electric-
start Enlginer- are immune. If this
system
pull-rope to get the job done.

All ropes wear-out eventually. The
wise homeowner will keep an eye on
the condition of the pull-rope so it can
be replaced before it breaks. The fol-
lowing rope replacement procedures
cover most of the pull-rope starters
found on Briggs & Stratton and Te-
cumseh engines,

Varying engines and applications
require different length ropes, so,
make sure you get an exact replace-
ment. To protect against unraveling,
burn both ends of the new rope and
use a cloth to wipe them smooth while
they're still hot.

I ET'S FACE IT. Without that

ails, you must rely on the

1 Toreach the starter mechanism on Briggs & Stratton engines, first remove the throttle
cable clip on the housing. Then, ground the sparkplug and remowve the housing.

Briggs & Stratton starters
First, disconnect the sparkplug cable
from the plug. Use a jumper cable
with alligator clips on each end to
ground the cable to a metal part of the
engine. This is a precaution against
accidental starting.

Next, unscrew the securing clip
that holds the throttle cable to the
housing. Remove the housing bolts
and take off the housing (Fig. 1). On
the underside of the housing vou'll
find the starter assembly.

Cut the rope near the handle, pry
out the metal rope retaining pin and
remove the old rope (Fig. 2). Full the
remaining rope out of the starter as
far as it will go. Then, while holding
the pulley in place with your thumb,
pry the knotted end out of the pulley
and cut off the knot (Fig. 3). Remove
the rope and slowly allow the pulley to
return to its unwound position.

2 Cut the pull-rope near the handie, pry
out the metal retaining pin that secures the
rope. Untie and throw away the rope end.

Tie a knot in one end of the new
rope. Turn the pulley counterclock-
wise as far as it will go, back it off two
turns and thread the unknotted end
through the hole in the pulley while
holding the pulley in place with your
thumb (Fig. 4). Then, pull the rope
through the hole in the housing.
Streteh the rope tight to engage the
knotted end and slowly allow the pul-
ley to rewind the rope (Fig. 5).
Thread the other end of the rope
through the handle and tie it to the
rope retaining pin.

Tecumseh pull-starters

Many Tecumseh engines feature a
starter that's similar to the type found
on Briggs & Stratton engines, You
can use the above procedure as a
guide for replacing the rope on these
models,

Other Tecumseh engines make use
of side-mounted vertieal-pull start-
ers. The following describes the pro-
cedure for the most common side-
mounted starters manufactured over
the past eight to 10 years,

Ground the sparkplug cable as de-
seribed for the B&S engines. Then,
remove the gas tank by prying back
the retaining clips and sliding the tank
upward. Unbolt the air filter and re-
move the housing (Fig. 6).

You'll see the starter assembly

| mounted in a bracket that's secured to
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rnhn nre;ﬂﬂng the rope out from start-
er, hold spring In place, pry out the end and
cut off the knot. Remove the old rope.

the engine side (Fig. 7). Check the
bracket for a noteh in the center of the
upper edge. This notch facilitates re-
moving the old rope without disas-
sembling the starter. If your unit
lacks this feature, simply shape an ap-

& Toremove the housing on Tecumseh en-
gines, first unbolt the air filter and slide off
the gas tanik. Then remaove housing bolts.

4 After knotting one end of the new rope,
hold pulley with spring tensioned and
thread rope through hole in the pulley.

proximately Vi-in.-deep % Y% -in.-wide
notch by carefully breaking away the

| bracket material with a pair of pliers.
Next, pull up on the rope until the
staple that secures it to the pulley is
centered in the noteh. Hold the puiley

7 Lift the housing off the engine, pull out
Tope and set housing aside. The starter as-
sembly Is mounted on the engine side.

5 Thread the rope through the housing
and stretch it tight. Then, slowly allow the
pulley towind up and resecure the handle.

in position and use a narrow-blade
screwdriver to pry the staple out
(Fig. 8). Then, pull out the remaining
rope. Hold on to the pulley when un-
winding the rope. When it's free,
wedge a large screwdriver between
the bracket and pulley to hold the pul-
ley in place with the spring tensioned.

Remove the rope from the handle
by prying out the staple in the handle
stem. Thread the new rope through
the handle, tie a knot in the end and
pullit tight (Fig. 9).

Feed the other end through the
housing. Turn the pulley as tight as it
will go. Then, back it off while looking
down into the pulley until you see the
rope hole. It should be about 180°
from the old staple position. Line this
hole up with the notch and wedge the
pulley in place, Thread the rope under
the wire rope clip, through the hole
and out the gide ufP the pulley (Fig. 10).
Tie a knot in the rope end, pull it tight
into the pulley cavity and let the rope
wind onto the pulley. ™

on mounting bracket. Remove staple with
narrow-tip screwdriver orawl. -

? After removing old rope from the han-
dle, thread new rope through, knot the
end and pull tight to seat rope in handle.

10 with spring tensioned, pass rope
through housing, under clip and through
hale in pulley. Knot end and pull snugly.

12
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Homeowners Clinic

Water Tempering Tank

My electriec water heater, although
well insulated, is costly to operate. |
have a wood stove that keeps the
basement at about T0°F. Would locat-
ing a prewarming tank about 3 ft.
away from the stove and tied to the
water heater be a good idea?
JOEMINER
WHATLEY, MA

An uninsulated water tempering
tank that acts as a reservoir for your
water heater is a good idea—especial-
Iy if the incoming water is very cold.
Assuming that the prewarming tank
has a 40-gallon capacity, then for ev-
ery 1° F rise in water temperature
that you achieve, you'll save approxi-
mately 100 watts. If the water enter-
ing the prewarming tank is 45° F and
it's heated to 60° F ge,ﬁ:rn? entering the
water heater, then you'll save about
1.5 kilowatts.

Another advantage of a prewarm-
ing tank used in conjunction with an
electric water heater is that it will in-
crease the overall supply of available
hot water. An electric hot-water heat-
er typically has a low recovery rate in
comparison to an oil- or gas-fired
unit. The recovery rate is the number
of gallons the unit will reheat in 1
hour. The recovery rate for electric
hot-water heaters is about 18 gph
whereas it's about 40 gph for a gas-
fired unit and about 120 gph for an
nﬂi{lred unit. A higher recovery rate
will enable you to have more hot wa-
ter over a given period of time.

Of course, there is a tradeoff with
this system. You'll probably have to
throw another log on the fire.

Ultrasound
Versus Insects

For the past two years, we've been
harassed by carpenter ants that are
nesting in the joints around our ma-
sonry chimney. Spraying the area
with insecticide resulted in a few dead
ants, but the destructive action per-
gists. Do you think that high-frequen-
cy sound would exterminate them?
ELSIE LEE
ANN ARBOR, M1

Carpenter ants nesting in the roof
sheathing and rafters around the
chimney is a fairly common problem.

L

BY NORMAN BECKER, P.E.

I HOT-WATER
PUMP STORAGE HEATER

TANK

HOTAWATER LINE
e

You can save on water-heating bills by taking advantage of wood stove heat. Place
prewarming tank near stove and connect so cold water s warmed before going to heater.

These insects thrive on damp, rotting
wood, often found around masonry
chimneys because of faulty flashing
and leaky joints,

I checked with the National Pest
Control Assn. and was told that there
are no indications that ultrasonic de-
vices will work on any insect,

Although there haven't been any
studies conducted with ants, tests
have been made with cockroaches.
The ultrasonic devices were found to
have no observable effect. Several
years ago, the Environmental Protec-
tion Agency tested a number of de-
vices and concluded that they are not
effective against insects.

Spraying surfaces with insecti-
ctdes intended for consumer use will
not destroy the colony. There are ef-
fective insecticides that will do the

Job, but they're only available to pro-
fessional exterminators.

I suggest that you hire a licensed
exterminator to correct your problem.
After the nest is gone, repair any
damaged wood and seal all open

Joints in the area.

Condo Humidity

1 need advice on how to deal with a hu-
midity problem. I close my condomin-
ium apartment for a few weeks at a
time. When I return, I find a bad caze
of mold and mildew. I'm considering
getting an electric dehumidifier to
solve the problem. Is there a better
solution?
FRED RODRIGUEZ
MeALLEN, TX

| Whether or not a single dehumidifier

will be adequate for your purpose de-
pends on iie configuration of your
apartment.

If you have a number of rooms,
yﬂu'g probably need more than one
dehumidifier because the partitions
will interrupt air circulation between
the rooms. You can substitute a fan
for one of the dehumidifiers if it’s po-
sitioned so that air is moved from a
maoisture laden room to one with a de-
humidifier.

Dehumidifiers are wusually
equipped with an overflow control
that shuts the unit off when the reser-
voir is filled. To make sure that the
units keep working, run a hose from
each one to a sink or toilet.

If vour condominium apartment is
centrally air conditioned, then a good
cost-effective solution is to install a
humidistat in parallel with the air-
conditioner thermostat (“Homeown-
ers’Clinic,” page 139, July '87).

With this system, whenever the hu-
midity builds up beyond a preset lim-
it, the air conditioner will be activat-
ed even if the temperature in the
apartment is not high.

This will remove excess moisture
from the air throughout the apart-
ment. ™
iy i o Ry
chanics, 224 West 57th St., New York, NY 100139,
Letters cannot be answered individually, but prob-
Iems of wide interest will be disc in the col-
umn. For maore e-repair and mainlenance
gn'p. t PM's Home Care Guide, 32 .45 postpaid.

4 ur orderis) to Popular Mechanics, Box
mm,ﬁondmcuyswm, el York, NY 10101.
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Oven Needs
Adjustment

I need some information on how to ad-
just the oven temperature control dial
on my Tappan electric range. The ele-
ment stops heating long before the
correct temperature is reached. It's
almost impossible to bake anything.
HENNETH D. PATRICK
ROSEVILLE, CA

T'o check the oven temperature and
recalibrate the thermostat, you'll
first need to buy a guality mercury
oven thermometer. These are avail-
able at larger hardware stores or
your local appliance repair and parts
store and cost about $8 to $12. Place
the thermometer in the center of the
oven on the second rack. Make sure
the range clock isn'l set on the COOK-
AND-HOLD feature which will main-
tain an oven temperature of only 150°
F. Also, check that the minute timer
is in the Off mode.

Now, set the selector switch fo PRE-
HEAT and the thermaostat knob to 400°
F. After the oven cycles once and the
element is off, set the selector switch
to the BAKE position and allow the
oven to cycle two more times. After
three complete cycles, record the low-
est oven temperature by checking the
thermometer at the end of the Off cy-
cle. Then, note the highest tempera-
ture by checking the thermometer at
the end of an On cyele.

Compute the average oven tem-
perature by adding the highest and
lowest readings and dividing by two.
The result should be between 390°
and 400° F_Ifit isn’t, you'll need to re-
calibrate the thermostat as follows:

With the oven still set at 400° F, re-
mouve the thermostaf knob. Hold the
stem with a small adjustable wrench
to keep it fram turning. Use a nar-
row-tip screwdriver to adjust the
screw in the center of the stem. Turn
the serew clockwise to increase the
oven temperature, or counterclock-
wise to decrease it. One-gquarter turn
results in a change of 45° F. After ad-

Jjusting, recheck the average oven
temperature. It may take several tries
to get the temperature just right. If
the thermostat doesn’t respond to ad-

Jjustment or the oven doesn't cycle,
you'll have to replace the thermostat,

ST
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To adjust wﬁﬂm:mmmmmmmm
perature. Then, recalibrate the dial by holding the shaft while tumning the adjusting screw:.

Needs Help

My 20-year-old central heating and
air-conditioning unit contains a Hon-
eywell electronie air eleaner, model
No. F37TA. When I tried to order re-
placement electronic collector cells
from my loeal parts supplier, I was
told that Honeywell no longer sup-
plied these parts. They recommended
that | have them rebuilt by a local
technician.

I believe I can handle the job myself
but cannot find a source for the .003-
to .005-in. high-voltage collector
wires. Do you know of a mmpan‘?' that
can supply me with what I need?

JOHN 8. EVANS
WILLIAMSBURG, VA

A company called Air Cleaning Spe-
cialists of California may be able to
help. The address is 180 El Camino
Real, Millbrae, CA 94030. The toll-
free number outside of California is
{800} 633 -4007. Interested readers
living in California should call (800)
9724227, Thisco ny stocks a va-
riety of parts for r Honeywell air
cleaners. It's also a factory seruvice
center for various other electronic air
cleaner manufacturers.
Unfortunately, the company no
longer stocks new cells for your air
cleaner. However, if they're able to re-
build your old cells, total cost for
shipping, parts and labor will run
about $150 to $200. If you prefer to re-
place the collector wire yourself, Air
Cleaning Specialists can supply it.

Replacing Contacts

I have a Hotpoint stove with plug-in
type elements, Due to areing, the con-
tacts are burned. How can I have new

contacts installed?
E.CHARLES McDUFFEE
MONTGOMERY, AL

Send your elements to South Eastern
Range Replacement Parts Manufac-
turing Co., 301 South Linwood Rd.,
Gastonia, NC 28052. The toll-free
number is (800) 438-8364. Include a
note stating your name, address and
phone number, and instructions to
replace the burned contacts.

The co ny may have the parts
in stock ﬂ:gabie to make them. If 50,
they'll call and inform you of the re-
pair costs.

When you remove the elements,
disconnect the power and check each
of the sockets carefully. If you notice
burned spots or pitting, you'll have to
install new sockets before installing
the repaired elements.

For The Record

Our wires got crossed when we of-
fered the toll-free number for order-
ing Montgomery Ward appliance
repair manuals (“Appliance Clinie,”
132, Dec. "87). The correct num-

ris (300) 323-1965, ™

If you hove a problem with any applisnce, semd
your question, with the model and serial numbers
to Appliance Clinic, Popular Mechanics, 224 West
I'bfm Y"’:’d mim r&bufrm of
cannof QR :

wide interest will be discussed in this column.
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Finding And Fixing
WATER AND AIR LEAKS

BY MORT SCHULTZ, Contributing Editor

PM lllustrations by Fred Walff

Water can collect in various

places on a car [arrows), like \
Inside the doors or in the HI.I
windshield mounting
channel. Built-in drainage
troughs that route water to the
ground must be kept clear.

DOORS

COMLIWTNDSHIELD

TRUNK TROLIGH

CUARTER PAMEL

ROCKERIQUARTER

Leaks start when your ear’s drainage
system gets clogged, if seam-sealer
between body panels crumbles or if
weatherstripping around doors and
windows wears out or tears. Weath-
erstripping damage can also create
cold-air leaks.

Considering the dozens of potential

ATER that gets into your |
car makes a mess and can
lead to long-term damage.

, how do you find the one that

openin
ith a lot of patience, a little

leaks?

luck and a few down-home tools, such |

as a garden hose and towels,

Natural drainage

A car's drainage system consists of
holes and dart-shaped openings in the
lower part of the windshield, in the
cowl, at the base of doors and under
rocker/quarter panels. Whenit's
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functioning properly, the system dis-
poses of the water that sneaks behind
the vehicle's skin.

But if the drain holes and darts get
plugged, waterean runinto the interi-
or, accumulate in small enclosed areas |

and eause rust. |

Drain holes and darts frequently
get blocked when the car is being re-
paired. Suppose that in the course of
replacing a cracked windshield the
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DOOR-OPENING
WEATHERSTRIP

lazier accidentally seals the drain
oles at the base of the windshield.

Rain won't be able to yun off, Instead,
it will flow down the bulkhead, seep
through openings and find its way intuo
the car under the dash.

Another example: Suppose you get
a leak after a body shop straightens
the front of the car following an acci-
dent. The mechanic may have failed to
reinstall the shields over the large
drain holes on the left and right sides
of the cowl, giving falling autumn
leaves a resting place. Instead of then
being able to run off through cowl
holes, water may seep into the car.

Did a leak develop soon after you
had the car rustproofed? Maybe drain
holes and darts in the door and quar-
ter/rocker panels have been blocked.
To be sure they're open, poke them
with an awl.

But, remember, if the rustproofing
is applied thickly, and is still as gooey
as it's supposed to be, it will probably

Limousine-type door (left] requires more
sealing than full-frame [above|.

melt and block the holes again on the
next sunny day.

Also, over the years, drain holes
and darts in doors and quarter/rocker
panels can get clogped with sediment
or leaf fragments that wash down
with the water, It takes a few minutes
to reopen them with a probe and thus
insure that rust won't develop be-
cause of water trapped between the
panels,

Whither weatherstripping? ||

Rear-wheel-drive cars are much more
susceptible to damage to weather-
stripping and seam-seals than front-
wheel-drive cars. The stress on fwd
vehicles by the pulling action of the

When working alone, set up a holder for water hode to keep water playlng on car.

transaxle is absorbed by structural
members in the engine compartment
—not by doors, windows and sheet-
metal joints as with a rear-wheel-
drive powertrain.

Depending on the style of door
—full-frame, limousine or frame-
less—there are a number of things to
keep in mind when tracing a leak that
may be the result of damaged weath-
erstripping.

A full-frame door has a frame |
around the glass that seals the doorto |
the body. A limousine door is the |
same as a full-frame door except that
the top of the frame is extended and
beveled to allow the door to become
an integral part of the roof. (Limou-
sine-type doors are found on other
cars besides limousines,) Frameless
doors, which are characteristic of

Ly
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The entry point for ralmaater can be a long
way from where it puddies in the car.

hardtop, T-roof and convertible mod-
els, lack frames around the windows.

With one exception, full-frame and
limousine doors are weatherstripped
the same way. That exception is the
extended top frame member of limou-
sine doors, which requires shed-lip
and cut-line seals.

The shed-lip seal is a pliable flap
along the front and top of the door
frame opening that blocks water and
air, The cut-line seal is located along
tHe edge of the door to fill this cavity.

To determine if there's a water and/
or air leak through weatherstripping
of full-frame and limousine doors,
first examine the material for tears,
which can usually be repaired with ail-
icone rubber zealant.

Next, gently pull on the weather-
stripping to see if it has separated
from the metal at some point. Ifit has,
use rubber cement or liquid butyl |
sealer to resecure it. I
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| stripping is worn, put a erisp

To determine if weather-

dollar bill on it, elose the door
and pull, If there’s no resis-
tance, weatherstripping is
waorn in that spot, but don't
be too fast to replace it. Worn
weatherstripping ean often
be salvaged by cleaning the
metal unde:]' tﬂi weather-
stripping an ing a piece
of dpnﬂblg-aides poI:,rEthj?llene
foam tape between the metal
and the weatherstripping.

Note: Repair materials can
be nbtaineﬁrum auto parts
and hardware stores or car
dealers.

Sound advice
There are several other
oints to remember about
ull-frame and limousine
doors:
M Spraying weatherstrip-
ping with silicone lubricant
every six months will keep
the material supple and pro-
long its life, often for as long
as you own the car,
B Door alignment affects
the performance of weather-
stripping. 1f a door loses
alignment, something that
usually happens only after an
aceident, you'll get air and/or
water leaks. A misaligned
door, which can often be re-
squared by shimming and re-
securing hinges, is apparent
if the space between the door
and B-pillar on one side of the
car is wider than the corre-
gponding space on the other
gide of the car.
B Wind noise can result if
thereis anirre ity in the
surface of the door opening,
such as a lump of solder or
plastic body putty.

the area.
B Three

ner and outer belt-line seals.

You can see at a glance whether in-
ner and outer belt-line seals are doing
their jobs. They should hug the glass.

The flocked-run seal is another
matter. Suppose there's a water leak
around a window during a gale-driven
rain or when the caris going througha

tential leaks around win- |
dows of full-frame and limousine | seal visually to see if it's worn. In-
doors are the flocked-run seal in the | stead, cut a length of foam tape to
channel that surrounds the inside |
opening of the door, and through in- |

=i
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Try dividing your car into eight zones to help pinpoint leaks,
Don't rush, as water may take time to show up inside.

Use a chisel or sandpaper to smooth | car wash. Air can also leak into the car

if this seal is worn,
You can’t examine the flocked-run

size, roll down the window, and insert
it into the window channel under the
seal. If the leak disappears, you've
eliminated a troublesome spot.

Frameless doors of hardtop, T-roof |
and convertible models rely on secure
weatherstripping on the body flange
and body trim to stop leaks. Door
alignment is even more important on
these models.

Water test r
Onee you're confident the
drainage system is clear and
the doors and windows are
doing their job, where else
can water be entering the
car? To find out, do a water
test. Divide the ear into eight
zones and investigate one
zone at a time. Be patient. It
may take a long time for wa-
ter to begin dripping during
the test, so don't give an area
just a quick spritz, Keep wa-
ter flowing onto each spot for
at least 20 minutes.

Keep in mind that water
can be deceiving. Its point of
entry doesn’t always corre-
late direetly with the wet
spots. For exsrn})]e. A BOEEY
carpet on the front floor
could be caused by damage in
the sunroof channel. Instead
of rain falling on your head,
as you might expect, it will
take the path of least resis-
tance which could be from
the sunroof channel, down
the windshield pillar and
onto the floor.

Zoning the car
What you can anticipate find-
ing in each zone is as follows:
Floor pan—I{ water leaks
through the floor pan, mak-
ing carpets soggy, the cause
is loose or missing fasteners,
such as brake-line clips, tor-
sion bar bolts, seatbelt bolts,
loose or missing floor pan
grommets and seal-seam
ﬁ:apﬂin floor pan panel joints.
ighten fasteners and seal
them with auto body caulk-
ing, buy grommets for empty
holes (seal them, too) and ap-
ply caulk to body seams and
spot-weld joints. Just pulling
up the carpet can reveal plenty, since
floor pans are just as prone to rusting
away as exposed panels like fenders.
Wheel housings—Water leaking into
the car through wheel wells will show
up on the floor near A-, C- and/or D-
pillars, or in the trunk, depending on
which housing has the leak. Tighten
fasteners, such as rear seatbelt bolts
and shock-mounting bolts, and reseal
panel seams.
Doors—Although you've already
checked weatherstripping and door
alignment, there are other possible
leaky spots. If water is showing up on
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the floor near doors and pillars, there
may be a gap in a pillar seam, or per-
haps loose hinge bolts or loose grom-
mets around the A-pillar wires that
pass from the engine compartment to
power window motors.
Windshield—You can pinpoint leaks
around the windshield by having an
assistant with a mirror and flashlight
sitting in the front seat. Asyou con-
centrate water on the zone, he can see
if it drips down the bulkhead.

Ifthere is a leak, make sure left and
right cowl drain holes are clear and a
shield covers each. Look for missing
or loose grommets in the bulkhead.

ighten fasteners holding parts to the
bulkhead, such as relays and the air
conditioning/heater plenum.

That leaves the windshield itself.
As mentioned before, drain holes at

the base of the windshield could be
clogged if you've had the windshield
replaced. Otherwise, small gaps could
have developed in the sealer around
the windshield. If so, there's a chance
you can reseal these from inside the
car using a urethane sealer such as
one manufactured by 3M (part No.
3MOB609). It comes in a cartridge for
use with a caulking gun.

Apply the material around the en-
tire perimeter, but remember: on the
inside. It won't work if you put it
around the outside molding and could
cause a problem, requiring removal of
the molding to reseal the windshield.

Don't get windshield sealer into the
clips. It'll make removing the trim al-
most impossible to do without dam-
age, and if you haven't found the leak
(or need to replace the windshield at
some point later on), you might wind
up replacing the trim.

If an inside-the-car resealing effort
isn't successful, remove the molding

118

using a windshield molding trim tool.
Don't make do with something like a
screwdriver—chances are you'll
crack the glass. Slide the tool under
the molding until it hits a clip. Then,
twist the tool gently until the molding
pops off the elip.

After all mu{)din have been taken
off, eount the number of clips and buy
new ones from an auto glass shop.
Don’t reuse old clips. 'lghey're not
tight enough the second time around,

Put new elips in the same positions
as the old ones, lay down a wide bead
of windshield sealer (don't leave any
gaps), place the molding over the
clips, and press down until in place.
Backlite—Leaks from gaps in back-
lite sealer will necessitate removing
moldings and resealing from the out-
side. But before going through this

BODY PLLAGS

Even the floor pan has entry points for
water. Check for missing grommets and plugs.

trouble, make sure the deck lid seal
(that's the weatherstripping on the
top lid inside the trunk) is firmly in
lace and gutters are secured to the
dy of the car.
Yes, gutters. Water can leak

A mirror and a flashiight will come In handy
| for restricted areas likke the dash.
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Wind flutter in trim can be located by tempo-
rarily taping down auspect pleces.

through a se tion between a gut-
ter anf::l E—pﬂﬂl:f]f‘:l' example, and ugrlil:ld
up inside the rear of the car.
Trunk—If you find water in the
trunk, first check weatherstripping.
Then, tighten and apply sealer to all
rearﬂmf fasteners, such as taillight
serews, license plate housing screws,
and bumper or shield fasteners.
Check gutter-to-body integrity and
seal taillight and backup light assem-
bly moldings with auto body caulk.
Windows and roof—Water test win-
dows in case you missed something
before. Then, test the roof. Water
found in the car after the roof has been
given a going-over can be entering
through gaps between a gutter and
the body or a gap in pillar weld joints.
If the car is equipped with a sunroof,
suspect that. If sunroof channels were
m}mﬁpped with drain tubes and
se tightly at installation, remove
and reseal properly.

Wind tips
Here are two tips that may save time
in loeating the souree of a wind noise:
B As you test drive the car with the
windows tightly closed and the heat-
er/air conditioner/vent system off,
have an assistant press a towel
Egajnst each window. If a wind noise
isap or changes pitch, you've
got tze area pinpﬁintE{E
W If the source of the wind noise
seems to be outside the car, retract
the radio antenna and drive the
car. If the noise hasn't disa :
tape small sections of muldﬁn with
pressure-sensitive waterproof tape.
Drive the car. Has the noise stopped?
If s0, remove the molding, fill its hol-
low back with auto body caulk and re-
attach the strip securely to the body.
When moldings have been tested,
turn your attention to headlamp and
taillight pieces and the grille, Pa-
tience pays. ™
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ECONO COMMANDOS
{Continued from page 55)

Chevrolet Sprint Turbo

The Suzuki-built Sprint holds togeth-
er better visually than any other mi-
crocar since the Austin Mini Cooper.
It's cute, inside and out. The materi-
als are obviously inexpensive, but
assembly quality and finish are excel-
lent. Our test car had charming red
and gray tweed upholstery, with a
gray dash, nice white-on-black
gauges, and GM pushbuttons on the
instrument binnaele.

There are even surprisingly com-
fortable bucket seats. You could
squeeze in four people, but this is es-
sentially a 2-person car, with a sur-
prising capacity for luggage.

The Sprint is small—just 12 ft.
long, and 1565 pounds, soaking wet.
In normally aspirated tune, its 48-hp,
3-cylinder engine is pretty anemie.
The turbo boosts output to 70 hp,
however, which is enough to run 0 to
60 in 8.5 seconds and the quarter-mile
in 16.5 seconds at 81 mph. That's im-
pressive for an engine that's smaller
than some of the powerplants Suzuki
putsinits 2-wheelers.

The Sprint was underwhelming in
the corners and in our handling tests,
but it would be a mistake to expect
more from 12-in. wheels wearing
merely adequate tires (Bridgestone
RD401s, size P165/T0R-12). Driving
fast it's a bit of a handful, thanks to
short wheelbase and stiff suspension.
It's a blast to throw around for a few
miles, but you soon tire of the rather
choppy ride, buzzy engine and chassis
vibration.

There's no question that the Sprint
Turbo has plenty of joie de vivre. Like
50 many otPSuzu ki's sporty small cars,
most of which we never see in this
country, it has style, it's fun around
town, and it's just slightly outra-
geous. Nevertheless, 38500 for this
car is a lot of money.

The Bottom Line

As we noted at the outset, this stimu-
lating class of care—fuel misers that
somehow discovered steroids
—covers a broad price range. And
there are temptations from the top of
the price list on down.

Our consensus is that the GTI con-
tinues to embody a level of all-around
performance the others would like to
match, but miss in one way or anoth-
er. But that's an opinion undiluted by
economic realities. If you develop a
dollar-value weighting factor, you're
likely to form an entirely different
opinion.

And that means you'll just have to
drive them all, or at least all of them
that make sense to you. ™
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BE A PROFESSIONAL

LOCKSMITH

Train at home with the origi
nal Locksmithing Institute,

as little as & months’ you can
take care of the demand in
your community for profes-

sional locksmiths.
Earn while learning, tool
In a lew weeks, yuum have

the know-how to make mon-
ey changing locks, making keys. simple installations.
Learn by doing
Locksmithing Institute’s tested and proven method
makes il easy lor you to learn. Each lesson is fully
illystrated and you work with professional tlools and
materials sent to you with the course ... even an elec-
tric key machine ... equipment that you will be wsing
in your own locksmith shop.
Cash in on the growing need for locksmiths
You'll find locksmithing work all around you. And,
with your Diploma as a skilled Master Locksmith,
you’ll start cashing in on your money making skills.
et the exciting profit facts by mall...no sales-
man will ever call. Mail the coupon today.
IF COMIPON S MIRSING, WRITE:
LOCKSMITHING INSTITUTE
IENE::M D""'-.EHE Falls, M.1. OT424

- I - - - - —1
LOCHEMITHING INST e
| 1500 Cardinal Dvive, Littie Faits, N 07424 Depl | (078
| PLEASE RUSH FREE CAREER BROCHLURE
O LOCKSMITHING
I OTHER CARTIR COUREET AVAILABLE
I Liphalinery (=} Adpting 7] Conservwiion
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|
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Affordable

OAKsmml.

ONLY
FOR

1475 ::....

For &' giam [his 8 o B8R

€ Tha ron Shop 1WES, ‘BT

Our Ooak Spiral Stair Kit is superbiy
crafted from choice, selected oak
and ingeniously designed for easy
do-it-yourself assembly, And best of
all, ifs priced well balow any compar-
able stair on the market
CALL OR WRITE FOR FREE COLOR BROCHLURE
THE IRON SHOP (245) 544-7100
Dept. OPM78 PO, Box 128 400 Reed Rd
Broomall, PA 19008

MasterCard VISA and AMEX

Other Showroom & Warehouse Localions in:

Pomong, CA [M4) SOB-568
Houston, T (713] 789-0448
Sarasota, FL (B13) 923-1479
Chicogo, IL [312) 952-50M0

THE IRON SHOP.

MAMLUFAC TURERS

MUST SELL

SAVE OVER 50°

MIG WELDER

Loaded with Versatility! Switch on this

heavy-duty MIG Welder for spot or long

welds with minimal heat distortion. Fast,

easy-to-use, and economical, it's the

simplest welding method. Smoaoth, contin-

uous wire feed means NO stopping for

new rods or relighting torches. Achieve

pro-quality results. Order this unit today

at BIG liquidation savings!

* For High-Strength, Thin-Gauge Metals,

® |deal for Auto Body Repairs, Wrought
Iron Work, Tubing Jobs, and More.

® Welds Steel Up to W" Thick (with
Multiple Passes), Sheat Metal, Stainless
Steel, or Aluminum with Precision.

*® Lses Wire: 024" (Mild Steal/Stainless)
or 030" (Aluminum).

® |ndividual Controls for Heat Range,
Feed Speed, Welding Mode and Power.

® Current: 35-80 amps. Voltage: 20-27V.

® Comes with Hoses, Hand-Held Face
Mask, .024" Wire Roll, and Manual,

® Uses Carbon Dioxide, Argon, and
Argon-Rich Gasses from Welding
Supply Siores. Size: 10%'H x 8% "W x 15”0

One Year Ltd. Vendor Warranty.

Compare At. ...... $599-95

e 3299

Liquidation
Item H-3581-7273-410 S/H: $15.50 ea.

Credit card customers can order by
phone, 24 hours a day, 7 days a week.
Toll-Free: 1-800-328-0609
L 1 1 I 7 7 1 1

SEND TO:
| SEXE authorized Liquidator |
1405 Xenkum Lane N/Minneapolis, MM 55441-4454 ]
fom H-3681-7273-410 ot $299 8

leMmﬁﬁmmmwml

oo o Boc=o ad ol

hect. No, ew_ L]

|
i
i
Slase |
|
|
d

e



Be Your Own Boss and Make
$18. on to $30 llll AN HOUH'

Find out
how by ...
.. .sending
now for
your Free
Lifetime
Security
Fact Kit!

Your FREE Lifetime Security
Fact Kit tells you how to make
£18.00 to $30.00 an hour in vour
own Foley-Belsaw Full-Service Saw
and Tool Sharpening Business.
Your FREE Fact Kit explains how
yvou can:

—be your own BOSS!
—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

—operate a CASH business
where 90¢ of every dollar you
take in is clear cash profit.

And it is $0 easy 1o learn. Foley-
Belsaw gives vou all the facts and in-
structions. No previous experience
or special training necessary. All vou
need is the desire and ambition to
be your own boss. Foley-Belsaw tells
you everything vou need to know to
be successful,

There's plenty of business where
you live to keep you busy. It doesn't
matter whether you live in a big
city, small town or a small farm
community.

Eam While You Leam

You'll quickly be able to develop
the skills necessary to eamn a steady
income. You'll be able to sharpen all
types of saws, garden and shop tools
for home, farm and industry.

Profits from your Foley-Belsaw
Full-5¢rvice Sharpening Business can
provide. ..

.. » CASH for future security

or supplemental income
. CASH for travel, vaca-
120

tions, fishing trips
. CASH for the things you've
always wanted!

And you'll be able to set your own
hours and not have to worry about
layoffs and strikes. There are no fran-
chise fees. Best of all—age or phys-
ical condition is no barrier—any age
person can succeed.

You can be like Steve Taylor of
Brookville, Ohio, who told us:

“... the first year I grossed

$21,000.00."

Or James B. Jones, of Albuguer-
que, NM who reported:
“This past summer my sales and

service amounted to almost
$6,000.00 a month."

But you've got to get the FACTS
before you can get started. 5o
WRITE NOW for your FREE Lifetime
Security Fact Kit. It's vours o keep
with NO OBLIGATION,

BATTLECRUISER 2000
ff:m:t:’mredjmm page 67l

practical option by the time the FSC
18 in the pipeline, we will have at least
created a system that can make use of
it later on. If it is available,” he con-
cludes, “it will be a perfect marriage.”

All In the family

One of the most appealing aspects of
the Future Strike Cruiser is an en-
dowment that didn't even oceur to
Metcalf—rather, it was the product of
Capt. Gunn's ship characteristics
analysis. After entertaining various
design configurations, Group Mike
mncﬁlnded that it would be possible, in
fact highly desirable, to adapt the hull
to accept modular inserts of various
types. The entire hull would be fitted
with hard points and chocks to mount
VLS cells, but a certain area would be
additionally arranged to mate with
containerized modules, such as auxil-
iary fuel tanks, antisubmarine war-
fare (ASW) equipment, and so on.

The unmna[i ea for this plug-inde-
sign arose from a desire to upgrade
the ship’s habitability during peace-
time through the installation of berth-
ing modules that could be easily
replaced by weapons for combat duty.
It wasn't much of a mental jump to
recognize the logical extension of this
brainstorm: The modular concept also
lends itself to the substitution of any
number of self-contained, special-
purpose mods. For instance, a special

rations SEAL team (replete with

| its associated gear) could be “pre-

packaged"” for integration into

FSC—so too, a unit equipped with re-

motely piloted reconnaizzance vehi-
cles or an amphibious assault team.

This alternative use of space would
produce a family of vessels built on a
common hull—a very cost-effective
approach to ship design—while af-
fording the capability of tailoring ev-
ery ship to a specific mission. Such a
flexible confipuration also facilitates
extended growth potential.

At this point in time, the future of
Metealf's revolution is far from being
assured—if the old salts have any-
thing to say about it. And, as it was
Metcall’s enthusiasm, energy and

ersonal commitment that were
argely responsible for this revolu-
tionary concept, some skeptics sug-
gest that his retirement will stall the
program like a ship without a rudder.
Metcalf refuses to accept this verdict.
He simply states, “Resistance to
change 12 the enemy." Adm. Metealf
has charged those who follow in his
wake to drive on, in hopes that his am-
bitious Revolution at Sea will not be
rendered into just another Evolution
at Sea. ™
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MICROMACHINES
{Comtenued from page §1)

The material of choice thus far is sil-
icon, for the simple reasons that it has
properties of weight, strength and
elasticity that compare favorably to
steel, and is the most extensively
studied material known to man. But
other materials such as aluminum and
tungsten are also under scrutiny.

ATE&T's Gabriel cautions conserva-
tism when contemplating the future
ramifications of micromechanies.
“The applications will probably be
fairly mundane,” he declares. “The
first person who worked on micro-
processors probably didn't envision
them winding up in ovens or dolls.”

Microjobs

But it is impossible for others to con-
tain their speculative enthusiasm.
Anita M. Flynn, of MIT's Artificial
Intelligence Laboratory, waxes more
poetic.

She details a few possibilities:

M Is there a suspieious O-ring on a
Space Shuttle solid rocket booster?
Send a crawling robot to check it out.
B Suppose there is a break in an un-
derground electrical circuit. Sendina
gnat robot to measure the conductiv-
ity between each leg. When it locates
the open circuit, the robot extends it-
self across the fault and reestablishes
the connection.

"It can just stay there forever,"”
gays Flynn, “as an autonomous piece
of wire.”

B Picture airborne gnat robots, fly-
ing over a farmer’s field, using infra-
red sensors to determine which
sections are in need of water, then
swooping down to activate the irriga-
tion system accordingly.

B Have a security problem at the
warehouse? Employ an airborne
army of sentry robots to detect dis-
turbances,

B Want to clean barnacles off of a
ship? Use millions of gnat robots (like
“serubbing bubbles™) to munch away
intandem.

The preliminary calculations of the
grice for micromachines are as

reathtaking as the theoretical per-
formance specs. [t currently costs
about $400 to produce the wafer that
serves as the eonstruetion base for mi-
croelectronic circuits,

“Put a million of these motors on a
wafer and they don't cost anything,”
Hazelrigg says.

“Today you buy a deviee with a mil-
lion transistors in it and you don't
eventhink about it. You put it on your
wrist and it tells you the time. Maybe
someday we'll make a mechanical
variant of it that would fit inside a but-
ton and cost a penny.”
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Difficuities ahead

While researchers remain confident
that micromachines will become a re-
ality, they are wary of promoting pre-
mature enthusiasm, for problems still
confront them.

Simply removing the completed
machine from the substrate has
proved difficult. Cooling leaves resid-
ual stresses within silicon that are not
apparent in electronic microstruc-
tures, but can cause free-standing
micromachines to warp. Another dif-
ficulty, says Hazelrigg, is, "we don't
know the properties of materials on
this scale because we've always dealt
with things big enough to see, Materi-
als, metals especially, are erysialline
in structure, and many of the proper-
ties of the metals are determined by
the interstices between the erystals.
Now we're getting down to a scale
where it's perfectly feasible to make
devices out of a single crystal and we
don’t know the properties. We don't
know how to test for them.”

Then there is the question of lubri-
cation. In a macromachine, operation-
al surfaces never touch one another,
Rather, they hydroplane upon oil (or
other lubricant). But the design pa-
rameters for a micromachine may call
for a clearance of only two mean free
paths of a molecule (the mean free
path is the average distance a mole-
cule travels before it smashes into an-
other molecule), leaving only enou,

for a few atome of lubricant. At
that level, will individual atoms, in-
stead of lubricating, act like grains of
sand? No one knows,

What will be the effects of vibra-
tional forees upon micromachines that
are spinning at millions of rpm?

And how about heat? On a miero-
scopic seale, will heat canse fragile
parts to warp!

There is one further problem that
dogs the early research work, illus-
trated when a scientist left home one
morning carrying a 300-micron gear
ensconced in protective wrapping
within a shoebox. He tripped on his
threshold and the shoebox went fly-
ing. “There is a 300-micron gear
somewhere in his front vard,” Hazel-
rigg says. “If you drop one of these
things, you'll never find it. Perhaps
we are creating a new science called
microarchaeology. Hundreds ar thou-
gands of years from now people will
sift through sediment to find these mi-
eromachine parts and speculate on
what we were doing."”

Despite the problems, microme-
chanical researchers radiate a uni-
form optimism. It may take a decade
or two to iron out the difficulties, but
there is general agreement that we
now stand upon the threshold of the
micromechanical age. 20
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VIDEO REWINDERS

Increass Your Viewing Time that used
to be spent rewinding tapes. And, take
the work “load” off your VCR's motor with
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Big Advantages! This “must” device
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478 ON-LINE COMPUTER POWER
Connect your personal computer to CompuServe—a
world of communication, information, games and spe-
cial-interest forums where over thousands with similar
interests meet, swap (deas, and share free software.
Full-color, 32-page brochure describes everything you
need to know to join. Free

479 “KNIFE KNOW-HOW™

Buck Knives' booklet gives knile history and expiains
how o properly sharpen a knife, dress game in the
field, fillat fish plus helpful do's and don't's for proper
knife care. Catalog also included. Free

4B0 SPACE PLANNING AT YOUR FINGERTIPS
Plan-A-Flex™ is an inexpansive and accurate way to
create home plans. Each kit contains hundreds of reus-
able peel and stick symbols pre-dratted to exact scale,
a ruled layout surface and an illustrated design man-
ual, Free brochure.

481 NEW HOME CONSTRUCTION PLANBODK
Concept Design Institute’s Planbook contains 215 de-
signs and fioorplans for building 2 log home. Blue-
prints also available for brick and frame houses, plus
information on decks, hot tubs and landscaping will
follow. 514.95

462 BRING WARMTH AND BEAUTY HOME

Give your home a special warmth, beauty, and open-
ness—PPG Industries’ B-page brochure describes
how windows made with Sungate coated low-E glass
offer superb tharmal performance while adding a spe-
cial warmth and openness to your home. Free

483 BUILD A BETTER LIFE

Choose from The Original Lincoln Logs™ 56 designs
featuring rounded or clapboard exteriors. Or, create
your awn! Their network of pros help turn their com-
plete kits into your satisfaction. Full color Building and
Design Catalog. $10.00

484 UNUSUAL TECHNICAL BDOKS

Lindsay's Technical Books Catalog features unusual
books of @ wide sefection of interests. Choose from
books on shorwave radio, metal working, electrical
projects, toolmaking, math, physics, other skills and
trades from this 96-page catalog. $1.00

485 TOOL 80X

Build your own antigue taal box with plans from Popu-
lar Mechanics. Made from cherry or wainut, our tool
box contains six felt-fined drawers, & hingad lid, brass
corner caps and lock, Great for sloring jewelry, hobby
collections, camera equipment or sewing alds, too.
£4.95

486 LIFETIME FINISH

Beautify and protect your automabile. Liquid Glass
would like to introduce you to their Liguid Glass no-
wax auto polish and their Connosseur’s Cholce leather
and vinyl protectant. B-page brochure includes infor-
mation, testimanials and samples. $1.00

487 TALKING PICTURES

Malke your pictures “talk" with Exim's new falking pic-
ture framas that feature a revolutionary new digital re-
cording mechanism that will hold a five second mes-
sanae. Flyer and press release give details. Free

488 SPAGE-AGE LUBES

Progrésamve Energy's catalog features automobila lu-
bricants that reduce engine femperature and friction,
thereby increasing HP and performance. Also, works
in differentials, transmissions and gear boxes. Free

489 INEXPENSIVE HOT IR

Monitor Product’s 4-calor brochure presents their
40,000 and 22,000 BTU vented heating systems.
Unigque features are a *'pipe-within-a-pipe" forced-flue
venting and ATC (automatic temperature controd), Free

480 YOU'LL BE FLODRED . . .

Surprised at least by Armstrong’s variety of no-wax
floors - hundreds of patterns and colors to choose
from. To help you choose and shop intelligently, Arm-
strong has prepared an information packet containing
planning guides, brochures, and decorator photo-
graphs. Free

481 WOODWORKERS CATALDG

Popular Mechanics has plans for everyone, from be-
ginner to expert craftsman. Choose from a bookcase
wall to a hovercraft. Pienty of summertime plans, such
s a garebo and outdoor furniture, plus how-1o books
and videotape listings. $1.95

482 HEAD-START COMPUTER

Vendex's award-winning, easy-1o-use, |1BM-compati-
ble computer system includes all the hardware and
software you need to become a computer expart. Full
color brochure. Free

493 HIGH-TECH RUST RETARDANT

MNeutra Rust 661 is @ unigue corrosion control systam
developed for use on rusted ferrous metal surfaces.
Dries on rusted surfaces and chemically converts
these to a protective layer. Color booklet from New
York Bronze, Free

494 BOAT BUYING GUIDE

The National Marine Manufacturers Association's 16-
page booklet shows you why boating is more afford-
able than ever. How and where 1o select boats, financ-
ing and how today's boats give you more valug, Free

485 TRUCK POWER

Gt more power from your truck with Gale Banks Diesal
Turbo Systems, Diesel Power Packs, and Coolers/
Gauges. Reach maximum power soaner while still
maintaining a low exhaust temperature. 6-page bro-
chure highlights Banks Power Systems. Free

496 GUIDE TO MOVING

This handy 4-calor, 18 page brochure from U-Haul
shows you how to pack and load a truck or trailer like a
pro. Includes tips on hard to move items such as appli-
ances and fragile items, Free

487 POPULAR MECHANICS INDEX

A fast and valuable reference to every arficle and plan
printed in Popular Mechanics in 1987, You'll use
again and again to find information, advice and ideas.
52.95

Popular Mechanics 7/88
Box 1718, Sandusky, Dhio 44870

Please see (Pl | recaive tha ilems checked below

This Coupon Expires September 30, 1888

[ 4718 [ 482 [] 48651.00 [ 489 [ 492 [] 485 Total money for priced items §
[] 4719 [] 483510.00 [] 487 ] 490 [ 493 [ 496
] 480 [] 48451.00 [ 488 [] 49151.95 [ 494 [] 49752.95 Service Charge § 50
[ 481514.95 ] 48554.95 Total money enclosed §
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CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamilin, Zenith, Scientific
Aflanta, Magnavox and all specialized ca-
ble equipment available lor shipment within
24 hours. For fast service MC/VISA or
C.0.0. telephone orders accepted (312)
658-5320 60 Day Warranty (Quantity Dis-
counts) B AM. to 5 P.M. Monday through
Friday Central Time. 3ell Addressed
Stamped Envelope (60 postage for FREE
Catalog).

Midwest Electronics Inc.
5143 W. Di ¢ Chicago, IL 60639
No lllinois Orders Accepied

Get into the $6 billion quick lubeioil
change industry like no one else can—
by taking the service to the cusiomer's
fieets or individual vehicles. Mobicare—a
complete franchise package including
marketing & advertising, all equipment,
Maobicare truck, and national identity.
Seaking qualified individuals for area
development. As low as S$75.000.
Exclusive areas available. Call
now—1-B00-CAR-NEED. In PA: (717)
337-1323.
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SCIENTIFIC AND ELECTRONIC
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Hg's making & concrate fower
pot . . . and so can YOU!

Make and s&ll your own
ornamental concrete Aems
Ordar wour ook with over
425 alyminum molds, prices
and production frade Secrats
tram warld's langest mokd
manutactuner

Only 5700

CONCRETE MACHINERY CO., INC.
PO Box A-89 Hickory, NC 286003
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File Boxes
and

Indexes

No more missing magazines
or messy shelves!

Keep your Popular Mechanics maga-
zines neatly sorted by vear with these
sturdy, attractive, red-lacquered file
hoxes. Each box stands alone and holds
12 issues. Line them up on your hook-
shelf and you've created a valuahle
reference libmary of Popular Mechanics'
magazines. With each order, you also
receive FREE self-adhesive decals for the
years 1975 1o 1990, Just peel and place
the appropriate vear on vour file box.

1 file box: £1.95

2 file boxes: $2.75 each

% or more boxes: 52,50 each

Indexes from 1975 to 1987!
Scarching for a particular Popular
Mechanics article? Let our yearly indexes
make it easier (o find. Every article
published in the magarine is referenced
here—awomaotive, home and shop,
photography, outdoors, science, elec-
tronics, hoating and more. Thousands of
entries cross-referenced.,

All years available from 1975 on,
plus 1973, Price for each index is $2.95
Order by year.

To arder vour file boxes andior indexes,
send a check or money onder payable 1o
Popritar Mechanics and mail to: Popular
Mechanics, Dept. M, Box 1004, Radio Cliy
Station, New York, N.Y. 10101

Popudnr Mechurics is :ruHh—unm of Heamy
Magazines, a Division of The Hesmst Corpoaration
J19ET The Heard Corporstion. All rights reservedd
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Be Your Own Boss
.IN YOUR OWN BUSINESS!

Hundreds we've trained have succeeded in this

fascinating and highly profitable profession
..YOU Can Do It, Too!

“Mo more hard, nasty work for me
Mow | have my own business and with
hardly any effort | average around 550
aday. Thanks for my new start in tife.”
Sam Walker Privhand, Alabama

‘I opened my own business, spare
tirme, seven maonths afier | enrolled .md
ma |\h n profst of 3329 for the firsd week,

. Dheberry Littleton, Colorado

“Bufory awrnlling |
cherlbed oner Cade P
aud afve aiked for
adeaci fram irrevad af
the frrafeniponal
fockimerty 1m my area
Ty .u.l'." .|r||.l' _Ful'n- 1
Aeliaw o o aivd by
fibe mmal pewiadily
Kev Mackine

“f alwaya
wnred o have
oy e fis e R

and now | do, thienls ts Faley-Beliau

Bareid Faisbrofher—Dave 3 Lockamith Service
l,L Milwayoss, Wisconsin 532059

Work Parl Time, Fall Time — Righl at Rome.

BeaLOCKSMITH!

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

Mever before have money-making opportunilies been so tra

great for gqualified Locksmiths, MNow lucrative regular No Ex I Included With Your

lock and key business has muitiplied a thousandfold as Cost Lecksmith Training
|

millions seek more protection against zooming crime.
Yat there's only one Locksmith for every 17,000 people!
Make Up to $26.00 an Hour — even while leaming |
Train FAST at Homa !

Youre "in business” ready to eam $10 1o $26.00 an
hour a few days after you in Foley-Belsaw's shori-
cut fraining. Take advantage of today's unprecedented

rtunities in locksmithing for year-round EXTHA IN-
COME in spare time — or fulltime in a high-profit busi-
nass of your own. Hundreds we've trained have done
it. So can YOU! All tools plus professional Key
Machine given you with course. These plus practice
materials and eguipment, plus simple, llustraled les-
sons, plus expert supervision, plus business-building
Euidﬂn{'.& will @nable you the KEEF THE MONEY

OMING IN! Ideal for retirement — good jobs, foo.

SEND FOR EXCITING FACTS—Nao Obligation

WYETERE
training. Covers
all phagos of
Buiglar, Hold-Up
and Fire Alarm
s8rviceng and in-
stallation. This
valuable and
tempdy insRruCkicn
ncludes all spacial tools and
supplies ONLY Foloy-Balsaw ofers
such galensive traiming in this
rapidly expanding hald a8 & part of
waul Lockermilh training
ADVANCED Locksmithing!

How 10 change combinations, in-
stnll and service Sale, Vaull and
Bank Safe-Deposil Box locks.
Yeou'll find A fascinating and high-

Discover whal's in Lockemithing lor you — how Foley-Belsaw's Iy profitable work.
master-locksmith-approved training can give
MY LI

the akill you

can depsnd on 1o EARN MORE — MORE

PRO KEY
MACHINE

ALL SPECIAL TOOLS AND
" EQUIPMENT INCLUDED!

This Pro Key Machine can
alome add up lo 5200 a

month o your imcoma. ..
and It won'! cosf you & pan- TRIAL! ==
FACTS TOODUMYT

Find out all about it!
Just fll in and mail coupon below (or send posi-
card) o receive fall information and detadls by

return madl. N IT TODAY! mum"
There is NO OBLIGATION and NO SALESMAN Will Call—ever!

RUSH COUPON TODAY osgnmashpogl

&301 EQUITASLE RD.. DEPT, 11444
FOR THIS FACT-FILLED KANSAS CITY, MO, 84120

1FREE

Tells how you quicily
I braif o be youd own boas

FOLEY-BELSAW INSTITUTE

63071 Equitable Rd., Dopt 11444
Hansas Cily, Mo, 64120

gives full details aboul starting my own Buginess in
Locksmithing. | understand there (s no obligation
and thal na salesman will call

in @ profitable Sparetsme
or Fulllime bussness of

[ YEB. please send me the FREE bookbet that I

your awn PLUS oo EM City ey e ey 8
I IH:I;IES on oer 30+ Sond for your I
MO RISK Trial Offer! copy inday! State i

POPULAR MECHANICS » JLILY 1588

= MAIL THIS COUPON FOR FREE FACTS! =

TRAIN AT HOME

| FORABETTER CAJIEEH
|22 ways ICS can help you improve your Iilal

Aush free facts snd cofior brochure on how | can tran at home for the
cansi | hane chosan | undersied | im ands ne

il el S
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| |ntermational Corredpondence Schoo
E Eg“mm m'rm,m.\as 5 . Bopl-resn

Weed Control Without
Chemicals...with the

S50N-LWE ﬁ.
n-iflhn ACTION ‘#

incredible mowing machine!

Control weeds on roadssdes and |awn
edges, keep brush and saplings from
. | faking over your kand, hareest small

' grains and hay—all without amvirmon-
.. meni-damaging chemicals, Sell-
" propefied sickle bar mower handies

= easily with individial whesl steer-
ing clutches. Finating 38 sickie
_aw- Knifie. Factory-direct price!

WRITE FOR DETAILED LITERATURE

)

R
-
‘_-.'-."-

KINCO oo 57,1700 posca,

St Paul, MN 55104 ° B12'644-4868

SATELLITE &

CABLE T.V.

FOR CATALOG SEND $2 TO:
DISTRIBUTORS

5078 S0. 108th
SUITE #333 DEPT. PM
OMAHA, NE 68137

TO ORDER CALL:

25

1-800-435-T057
1-402-330-T673
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Northern

Handyman's Headquarters

20 to
50% o

= Power Tools

& Hand Tools

= Gas Engines

m Generators

a Hydraulic
Parts

u Welders

Sale Good Thry 73088

Aduminum
Flax-0-Ladder

tem & 188292

sse $104.99

Ram @ 159283

m$125 99

$142.99

s $22.99

Davelnps 30
CFM. hem #15TT

sae $22.99

The Handym

Headquarters

Emch joinl can be lotked nid any numbser
ol positions. Fils mosi car trunks OSHA ' LY
and ANS| approved. 12 Foot Ladder

18%: Foot Flex-O-Ladder

5449 99
%" Alr Ratchet a

Ball and needle constnuction. 4 CFM 150 AP,
3%-40 |bs. iomus. 1" B inkel, llem 81575

Ya™ Mini Alr Ratchet
fbs. of lorgue and 240 RPM with 3

Send lor your FREE 136-Page Discount
Tools, Parts and Equipment Catalog!

= Log Splitters
and Equipment

= Alr Compressors
and Air Tools

® Trailers and
Traller Parts

= AND MORE!!!

’
an’'s

j@\

Ea il o

Shop § et nol eciucied

Samw - Lip

Maorthadm , Key #T5257,
PO Box 1219, Burnavilles, MN 553370218

- Northern

andyman's

Koy ¥

Headguarters

TC} ORDER CALL

1-800-533-55435
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PLANE* MOLDe SAWeSAND
';:1".:", TOO Lis“

[

©

Now you can use this ONE power-leed shop 10 turm o
lumber intp moldings, trim, Aooring, furniture — ALL
popular patierns. RIP-PLANE-MOLD-SAND ., . separately
o in oombination with a single molor. Low Cosl You
can own thas power ool for onky £50 DOWN®

sall SEND FOR
30-Day FREE Trial! excinng racrs

NO DBLIGATION—-NO SALESMAN WILL CALL

RUSH COUPON [usyhetsm o

63 Equitabie Ad., Dapt. 11335
TODAY! * Kansas City, Mo, §4120
"*Hﬂ_.ﬂ ---------------‘
@71, Fobey-Beisaw Co.
WP Kansas ciry. mo, 4120
Please send me complete facts about
FLAMEH-MDL:}ER-EAHDEH-SAW and details
about 30-Day trial offer.

| |
nm”

0
B
-

s'!ﬂllﬂ"-ﬂi--i ---—I‘-‘Elﬂ- L

=
o
o
-
=
e o o

| A

«Hig avings for (he rwnar-tuider  » Bl all Salding codes
« Pre-finkshed, pri-nsulaed panels + 30% - S0% snamy savings
= (v oy mssemnbly ol sTutium

Bpndd §8.00 for catalogere and plan book fo

& CATHEDNALITE DOMES

P.O, Box BOB, Capitola, Calilornia 95010
Phone: (408) 462-2210 FAX: (408} 476-8380

OLD COUNTRY STYLE
Wood Picnic Table

Thee vne peece tvpe with anached benchey thais dpprasnd in

pares fir years A few simpile culs (e avermible |Br 4 k5
Pachrt include 8 fo & fii. and chilldrens Bail i Lo a

litAime Arasgranrend

Fail Fird Clisd Mall Befurn Enchise Check of MO 349 PP

ROBERT TSCHUDY
12457 ADAMS
YUCAIPA. CA 92199

EASY
STEFAY
STEF
FLANS

TELEPHONE LISTENING DEVICE

. yrard Wephore Corweiibee @ your BCH B

oy Commpot ferewsn ary CREMTE O
N few. in

mesr o g eaphess b 5L e
ot WBy R o 1) pramerd Ricordt bers
sades o paewmrnanes NP TMCMTW whpm
AN L aBg ul

$19.95.. ...

Super Powerlul
FM TRANSMITTER
gy e T gt T T g e
RraasTes i) B & e 19 vy FU e Ly e
Apyeniiy 1 - wp " W Rty (eel Br |
b cataig o POt PR Suete i
Eh ety e e 17 00 @ LS G

paw jivem jo: USH Carp., MO Bax

PRl T, Mefeperms, FL EIROY SO0 OH,

il A7 T 9 00 o e TR0 4+ 0.0

il |

Ar Laxt @ New Amarzingly Simple
GAS TURBINE

JET ENGINE

SAYDY SCIENTIFIE  sawTa

Wiin White's New EAGLE Metal Deteclor, Programmable
Computer Driven (o locats only valuable items! Fun and
profitabie! Models from S38.951

&

For a Fren Catalog
Call Tol:Frea
1-H00-54T7-6311

WHITE'S ELECTRONICS
Dwpt. P&-7 Sweel Home. OR 87386

ﬂ'yc P
TV save 3096-600% ™

= 218-739-5231
X

SKYVISION INC."
08 COLLIEGE Wy
Fﬂ'ﬂu# FALLE MW Sasd?

BASEMENT T

FLUSHES UP 7o Sewer or
Mo Digging Up Flaors

Install it Yoursell - Anywhere
Writs McPharsen, Inc., Depl. 16
Box 15133  Tampa, Forida

r-- L B 8 % § § % 3 1

MEDALS & HE'GES
HISTORIC REPRODUCTION
l"ﬂllﬂ Mumem quaiiy hllrvfhm_
FREE caisiog of milisry colisciblos
Ihﬂumfhlrd-‘-mm
|“sz::ng-ml—umElmEn:

EASY-TO-CLEAN
POLYMAID " MIXER

Lol gn Wimr
For FEEE inda.

[613) 584-8105

kool F
llluln i J-lf"l hlr »

v Thoasangs
nmau.m- -..p f.t-
i OV il §n Beg Pugley

i FREE INFORMATION! — ¢i’:o--
\ [216) 453-3000 Ext. A9352 !gpl
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Plenty of water,
no water bills.

Drink. Bathe. Splash. Water the garden. Wash the o

car. Do the laundry. Scrub the dog. Give the lawn a -
drink. Fill the pool. There’s no limit to the wonderful %
things you can do when you have your own private

water system and no water bills.

Join the thousands of homeowners who have drilled their
own water well to supplement their expensive city water,

With a Hydra-Drill, you can drill your own water well 50-
100-200 feet deep. It's as simple to operate as a power lawn
mower. Don't wait for the next drought or big increase in your

water bills.

Get the facts. You owe 1t to yourself to
find out about this practical, economical
way to provide good, year Tound water
for your home and garden.

For a FREE BROCHURE, call today
TOLL-FREE 1-800-DEEPROCK (Ext.
7060) or mail coupon below. Learn how
over 100,000 home water wells have been
drilled this easy, low-cost way since 1962,

e

“What a thrill to strike pure water at just 59 feet.
Just think--that sparkling water has been so
close all these years. Now | can make good use
of it!"”

- P.H., Minnesota

"My lawn and garden benefit greatly from my
750 galion per hour well | drilled.”

- G.W.F.. New Jersey

FREE!

How to Drill Your Own
Water Well 15 a fully-illus-
trated guide that shows
you how to attain
water independence and
get all the pure, fresh,
chemical-free water
you'll ever need.

Everything you need to know to get the water
you want, when you want it, and no water bills!

Call Toll-Free
1-800-DEEPROCK

{Ask for Operator 7060)
Outside U.S.: Call 1-205-749-3177

Or Clip Coupon and Mail FODAY!
_-----_------—'—----1
7080 Anderson Road

Opelika, Alabama 36802

O YES/! Send the FREE INFORMATION
PACKAGE by First Class Mail,

O FREE! Mail 1o me the illustrated guide
How to Drill Your Own Water Well.

PFrint Name
For 20-Minute
VIDEOTAPE e
1
Send '5 (Refundable) City/ Gtate/ 2ip

© 1988 DeepRock

Phone

F------__1

e —————




~LIDO-LINE.

STORAGE BOXES

FOR SPORT/UTILITY VEHICLES

SECURED BEHIND
THE WHEEL WELL,

STOWAWAY

Tools, Fishing Tackle,
Tovs, Camera Gear,

Maps, Papers, Hardware, e

Tow Chains, Snow
Choins and More!

OVER 25 MODELS

Big Blazer, Big Bronco, Bronco I,
Cherokee, lsuzu Trooper, Montero,
Raider, Pathiinder, Ram I:h.url.;trr
Range Rowver, 5.10/5-15 Chev
Jirneny, Euhurlmn Suzuki

Samurai, Toyota Four-Hunner,
Toyota Landeruser, Wagomeer

GATE-LINER.

(24 TE-LIWEN

TAILGATE COVERS

MNew from Lido, Inc. Protect your
tailgare with this durahle gaole cover
cirdl g far vaur full-size Bronca
o full-size Blazor

iCirele Onel VISA / MC | CHECK
CREDIT CARD NO. EXPIRATION DATE

SUBTOTAL

DN 7 45, TAN
TEMAS OPLY

SHIV. & HUILG

$48% plis opplicable tox, shipping
ond handling.

24 HR. ORDER LINE
reee 1-800-533-5436

MADE IN LISA

mprituiin A O Ciaedl

NOTE: ENCLOSE DAY PHOMES TONTAL
LIPS ADDRESS FOR SHIPPING!

LIDO

INCORPORATED

TONNEAU-

"JIHQ 1o !399

MM FLLL

Hemmmgs
Motor News
‘World's largest colleckor car

TRAF

Over 650

SACh mosin

filled with wgts of
ads for old cars. pavis,
L ;|J.;!" ‘4;}-‘ RS

Bow 10, Depd. 8718, Bennington, Vermont 05201
128

&7 PER LiNIT

13615 TOPPER CIRCLE 22
SAN ANTONIOD, TX T8233-203

E-Illh-rllun Cruarpnised! Unysed produci
placement refund weetie 10 days of purchiss
llr“ treght | Serul setunds fresgin e

ALL FABRIC
SOFA BEDS
Marufacture's
Suggusted Retail

1—80&4#5-133{] or 1- ?03-89‘2-0966

Credit cord mambeis cdm soder by phone

=0 B

BRADD & HALL ASSOCIATES
BOX 10643 ARLINGTON, VA 222109832
Warehouse Liguidalors

On Wheels

Parts, Accessories, Specialty
and Performance Products

CAR WASH

BUSINESS OF
YOUR OWN

Earn $25-540/hr. T L
Part-time — Full- Bs-ﬂ
time.

Complate business syslem: squipmeni — frain-
ing — morkeling — soles alch. Exalusive il mlfi-
ciant equipmant, Lse your car, van of plckup o
ke your business whers the profits are. Parking
lots of ail kinds: shopping centres, wporh avents,
nol'l ©lube, airporh, doqens of olhel locotions.

invesimant = High Profil. Inicrmation

EXPRESS WASH INC.
908 Faills Bivd.
N. Ton , WY, 14420-2060
1 800 268 4792 1 716 692 ab84

Pochnqu--

EASY
LOADER

PROTECT YOUR
INVESTMENT:
® ATVs & MOWERS
& MOTOR BIKES

& §'LONG

® |[4-GAUGE STEEL

® (PEN GRIF TRACTION
® HANDLES 1.000 L%

AMEY accepfed - Call'veiie:

RAMPS
e

-

zme §150

IR R AT o B Cuushin

544995
| Licumanion Price |
$1 ? 5 us.ﬂw.':ranrw
Van Sesl Mamdactunng Comgany!
BESTR ey 1) e -
ALL FABRIC "a‘_ ¥ iy ol DI T & Pases
RECLINING i
CAPTAIN'S GHAIRS [l LT sermaeet & ph e
T T R ———
Suppesied RetaN iy ey rmavs sy wr
5239 .95 T
TS CAPTAINS Cass & et e | FThs
FREL oot Touns o 60 s st T i
S 106 ALL PABRE g St B o
et e sﬂ'ﬁ!
m |l|. Vg SVMLABLE ¢ o i
=y l| CALL DB 'WWTE Br ¢ Fu

Mini-Kars

For complete catalog send $1.00 to:
Mini-Kars of America
P.O. Box 675, Dp 42
Garden City, KS 67846
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Daorothy Molan, Classified Service Manager

Rate: £7.35 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—%$1.00 per word additional {First word set in Bold Face at no
axtra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—5$50.00.

The next available issue to place an advertisement in America’'s No. 1 Classified Section is SEPTEMBER. The closing is JULY Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019,
Ploase indicate Hoading undor which ad i 10 appear, As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenlence in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complets names and street addresses.

Advertizers using P.O. Box number must furnish complete name and street address for our records,

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

“ACCOMPLISHING Anyiheg You Wand in Lile” Bookhid
£5.00. Write Hidrick Publishing, P.O. Box 568, Mewman, CA
Bl

MONEYMAKING Books, Reports, Manaals, Magazines.
$2.00 - Walson, Boa 16-PM, Fichwiew, IL B2B7T

PUBLISH Your Book! Join gur sucoessiul authors. Al
subjects inwted. Publicity, adverising, beautiful books.
Send for faci-filled bookled and free manuscript repart.
Carflon Prass. Dept. PM, 11 Wiast 32 Street. Maw York 10001

“THE FIREWDOD CUTTERS GUIDE™ How 1o fall, cul, split.
lustrated. Losded with informaton. 35.50. §5.00 cash. King
Publishing. #07 River Aoad #142, Eugene. OR 97404,

IMPOTENCE: CURRENT DLIAGNOSIS AND TREATMENT
Written by an American Board OFf Urology certified physi-
cian, this new booklet confidentally provides current infor-
mation on Empotence, its causes and treatmenis. Includes
data on & hew inexpendive. sale highly effectve non-
sungical prescription product. Send 1000 to: Gharer
Publishing Co.. P.O. Box 1533, Dept 1B, Augusta. GA 30903

100 Mowel ways bo make mopey at bome! 184 page
pocketbook - aviographad by whker-publisher - §5. Cooke,
58M Madsan, Beaconsfield, Quebec, HIW 477,

ADVANCED Poker Strategy, 227 Pages, 5550 James
Bumns, 1024 Fern Avenuse, Glendora. N.J. 08029

BELLING PHOTOS - Make monay with your camera
through newspaper and magazines. Report includes kinds
of phatographs wanted, prices paid, and more. Send $3.50
Hal Marlar Sales Co., 3162-PM Apolla SH., Granbury TX
TeO48

IT'S YOUR MOVE maoving guide with tips the pros don't
tell 53 Bax 23200-402, San Jose, CA 95153

COPY MACHINE REPAIR. Leamm The Basics, $6.85
Triplat Techrical Training, PO, Box 730900, Dalkas, Toxas
THITH-0003

KNOWLEDGE, Power, Money from how 10 Books. 230 List
£1.00. Tepnoich Books, 179 Gumbotiom. Waco, Kenlucky
40045,

SMOKING URGE - Stop it and be free. Send $5 and SASE
for Instructions fo: Eagy-Tech, Box 501, Caram, MY, 11727,
Money back guarantee

TORCH TIPS, Complete guide o use of the propane tarch
Repalr and maintenance, home and hobby projects. ilhes-
trated; 144 pp; hardcover: $10.95 poslpald. Dorison House
Publishars, 31 51 James Awenua, Bosion, MA 02116

POPULAR MECHANICS "PLANS AND IDEAS" CATALOG
—Hundreds of meas on workshop progects, plans for shop
toods, slorege houses, boats, lumiure, ioys — just about
everything! Send $1.895 . POPULAR MECHANICS, P.O.
BOX 1074, RADIO CITY STA., NEW YORK, MY, 10101,

FLAGS! FLAGS! FLAGS & FLAGPOLES] American, Slale,
Religions, Foreign. Order by Phone 1-B00-Z74-T001 Or
Writa For FREE CATALOG! LIBERTY FLAG, Box 424 PM,
Reedsburg, Wi 53353, Visa and Mastercard Accapted

FLAGS FLAGPOLES - Catalog 52.00. A1l American Flags,
1098 South Lucia, Redonds Beach, CA S037T. A00-248-
FLAG 213-545-0293

ATTENTION GM CAR DWNERS! Having compuier prob-
lermaT Do you know how 1o use your check engine light?
Anyone can read thesr own computer codes! SAYE MONEY
on future aulo repairs!! For FREE nvormation, wrile 1o ...
C-Prom Co ., 621 PAM-T Cavairy, Cordedl, OK, 73532

VAPOR Carburelor Triples MPG. Free information, HiA,
F2 PV, Bowling Green, MO §3334

BUY KNIVES, CUTLERY ITEMS at Whobasale. Save up to
B(Ps. Huge Selection, Satislaction Guarantesd. Fast Senice
FREE Calalog. Smoky Mowntsin Knite Works, PO, Box
44750, Sevierville, TN 37854

POATER'S FREE PHOTOVIDED CATALOG
HEST in the Industry. 4,000 Brand names, unigue and
urirseal items. discount prices and Fast servioe. For Freo
copy wrile: Porler's Camera Store, Box 628, Dept. PM, Cedar
Falis, LA 50613 or phome: 1-800-553-2001.

REWARD yoursell. nventve gadgels, mulli-Decadson par-
sonal and gift lems. Colorful calalog $1.00 (refundable)
Exprossly Yours, 2615 NE Third Courl, #3014, Boynton
Beach, Florida 33435,

OWH A FREE PORSCHE. Send 55. to: Myriad Co, 3822
Greenwood .. Seattle, Wa 98103

FIND, Restore Antique Cars, Trucks. Repor, 55.00. Cars,
PO Box 130, Prowp, LAgh B4332

AUTO SUPPLIES & EQLRPMENT

"STOP THEFT T NSCOMNECTS CIRCLNTS! 511.00 POST-
PAIDE "BATTERY MASTER SWITCH,” Z3 Beechnul Drive,
‘Willingboro, New Jarsey GR045

PARTS: Army Joep and fruck parts. Spare Pers &
Equipment Co., P.O. Box 751, Lexingian, Kenbucky $0587-
oral

BOOMERANGS ... HETECH RETURNS! Polycartonate,
ABS; Wood. Worid's Bast. Coniest Proven. Incredible Spon®
1988 Catalog, FREE|! BoomerangMan, 18061 N Jed
Monroe, LA 712014222

BRITISH sporiscar parts - Healsy, Jaguar, MG Triumph
Calalog $700. Sports Classics, 512 Post Road Dept. PM.
Dwrisn, CT DBA20 (203} AEE-BT1

YIDED how 10 service Genaral Motors cars 51985 Visa'
BAC. AutoVides 1-615-842-6T07

IS5 IT true you can buy |eaps for under S200 throwugh the
U.S. Governmuesnd ? Get the facts loday! Cali 1-312-T42.1142
Ext. 7133

SUMMER Carisle Coliector Car Fiaa Market, July 22-24,
Carlisle Penngybwania Farrgrownds, Win gne of thres collec-
lor cars. Infarmalion: Phone: (T17)243-TRES

THE BATTERY REJUVENATOR!! Amazing Scientific For-
misla Brings Dead Batiery Back to Life! Satisfaciion Guaran-
leod Ondy 5385590 Inwmational, Dept PAD, Box 1521,
Harrisan, Ark. T2601. Frse Mlormalon.

BE PREFPARED SAVE YOUR TRIP. Road Hasard Kit, Frrst
Ald Kits. FREE information, Mo 'West, D-21 P.O. Box BEA4E,
Sealtle, Wash. 88166

SLICK 50 FOR LEBS. $31 popd. 533 COD. Quantity dis-
counts. B&J Specialties, P.0. Box 7783, San Jose, CA 95150
o 1-800-LESS WEAr, (In CA 408-729-6846).

FAY LOWEST PRICE FOR YOUR NEXT NEW CAR OR
TRUCK. BOOKLET EXPLAING HOW. 8500 TO: CAR-
FINDER, P.0. BOX B84A, HALLSTEAD, PA 18822

AN INSIDER'S GUIDE FOR NEW CAR BUYERS Videctape
can save you $1000°'s on your next car purchase. Ex-deabor
reveats all!! Sand $2385 + £3. P4 H to: VIDEOACTIVE, P.O.
Box B8, Woodbridga, MJ 07095, Spacity VHES or Bata. Credi
Card Ordees - Call 201 -442-5088.

SLICK 50 GUARANTEED LOWEST PRICE! Ses ouwr full
paga ad this issue or call 1-800-525-8634 in Calil 1-800-233-
8559,

“TRICKS OF THE TRADE™ revealed by weteran aulo
méchanic for non-machanicsl people. Write for details.
Amenican Pacific Publishing, 16137 Sharman Way, #212-
PM1, Van Muys, CA 91406

DONT THROW IT OUT! Collectorns buymng 1938-1979 aulo
ownaers manuals. Model & Price Guide - $3.00. VM5
Publicabons, Box 565, Delavan, IL 61734

LEAD SUBSTITUTE (Champlon proven), bollle (treats 15
gallons) $4 50, (12 for $25). Auto Speciaities. AR Box 1284,
Sheldon, 1A 51200

EGUALIZE-#r Infates Flats Fas1 and Easy. No dangérous
cans or pumps. Send $35 or §5 for How-To Information.
Siover, P.O. Box 216, Poca, WY 25159

“REPLACEMENT DASH COVERS" Fits Crackad Onginal!
Frea Brochures. DASH, Degt. 1228P8, Fairlield, AR 72088

MAKE money In your own aulomobile busness. An
immediate opporiunity o sall luxury cars. Mo invesimeant!
Cperate from home! New report falls you everylhing you
risad ko know. Fres details! DES Lusury Motors, Box 21081,
Calonsvike, MO 212-28

CATALOGS

ETAMLESS Sitesd Hardware, Calalog 5200 Classic
Chassis. PO, Box SIPM, Glnview, IL B0025

SEZED In Governmen! Marcotics Raids!! Avtomobiles . .
Vans. . Doats . Fumiture . . . Thousands ather ilems. Buy
Dirt Cheap - Aesall for Big Prafils! Fres information: #16-
A53-3000, Ext. AB33Z

TRUCKS, PARTS & SUPPLIES

ATTENTION ALL YOU TRUCK SUPPLIERS OF PARTS,
ETC. IF ¥OU READ OUR DISPLAY ADS YOU'LL FIND THAT
PM 5 BIG IN TRUCK ADVERTISING. NOW YOU KNOW
WHEN PECPLE BUY TRUCKS, EVENTUALLY THEY WILL
NEED PARTS AND SUPPLIES. 50 JOM US BY ADVERTIS-
ING YOUR PRODUCTS IN THIS COLUMMN! IT'S A NEW
CLASSERCATION JUST FOR YOU! PM READERS DD RE-
BPOND. SEND ORDERS TO: PM CLASSIFIED 224 W. 57TH
5T. NEW YORK, NY 10018,
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BICYCLES, SUPPLIES

FREE Details' Patented Aulormalsc Bicyche Transmigsion |
SASE: Baks, Bax 15505 Brooklyn, K.Y 11215

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

G0 KARTS, Minibikes, Atv's Kits. Parts. Engines. Lowes!
Prices.  Larges! Selection. 80 Page Calalog %300
Refundable. Kart Wordd Dept C. 1488 Menior Awve.,
Faingswle, Qo 44077

AUIATION, HANG GLIDING

BUGGED? WIRETAPPED? Find oul fast! Countermea-
sures equipment catalog 51, Capri Elecironics, Box SESP,
Baylield, CO 81122

HIGHT WVISION SCOPES. Reconditiored Miiary wnils
Both Stardight (Passive) and Infrared [Active). Catalogs
£4.00. STANQ Components, P.O. Box 6274, San Barnardsng,
CA 52412, (714} BAS-Z 720,

TELEPHOME TAP. Monitar Aoom or Telephone Conwear-
sations FAange Unlimiied 1 [B00) NED-TAPS

ELECTROMIC Kits! Vigdce Disguisars, FM Bugs. Telephane
Transmitiers, Phorg Snogps! More! Catalog $1.00. XAND
Ebecironics, Bon 25647, Depl. 20F. Tompe, AZ A5282.

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWHN - Trawel Trailer - Filth Whasler -
Matorbome - Camper - Pickup Cover - Plans - Patlerns - Kits -
Catalog £1 - Glen-L R-A'5, 9152PM Rosecrans, Box 1804,
BalHlowear, GA 90705,

172 TRAILER PLANS Motorcycla, Utilty, Gar, Gonstruc-
tian-Sirong. Straamlined, good keoking, aasiy byslt. Catalog
4 00 {Aefundable). Tag-Aksng. Box 15107, Salem, O 973085

AFFORDABLE. Trailer Kits CHEAP. Brochure. ATC, PO,
Box 1047, Sandusky, Ohio 43870

DESIGN-Build Airplanes. Hang Ghders. Simglified publ-
cations brochure 25¢. McCoy Aircrafl, Suite 243, Box J,
Manhattan Beach, CA 90266

DETECTION - Surveillance, Debugging, Kis. Latest High-
Tech. Gatabog 52 00 Detection Systerns, 2515 E. Thomas, 16~
Bi48, Phoanix, AZ B5016

HELICOPTER Enfhusiasts. swashplate and rotorhead
plans available send 55 for inlormation. Kond Enterprises,
Box 122, Fasrmant, Minn. BE0A1

AIRCRAFT MECHANIC IN 1 YEAR! Unique praciical train-
Ing bacause owr schood is combined with our repair slation.
Classes starting January, March, June, Soplembar, DAKOTA
AERQ TECH, Hactor Feeld, Fango, WD 58102, 701-207-5305

FM TRANSMITTER ksl 513 95. Ower 70 hi-tech kiks - audis -
home - aute - industrial - computer interlace. Catalogus
5100 HOBBY ELECTROMIC. PO 44247, Danwver, CO
BORDN, 300- 25085544

ELECTROWICS FOR SECURITY, COUNTERSURVEIL-
LANCE AND PERSOMAL PROTECTION CATALOG, $1.
HUNTEREX, BOX 12922, WINSTON-SALEM, NC 27117

ARBOATS—Hovercrall. Complislad Models Plans. Kils,
Propeilars, Engines, Supplies. Catalog 5300, Sporiscrafi.
Box PM, Masker, Oklahoma 74855

BUILD mespensive Two Place Heficopter Powaered by
Mazda Rodary Engine, Infopack $1000 Cobra Helicoptars,
F.0. Boa 308, Danville, ingana 46122

LASERS, Swplus for free catalog write: MWK Pndusiries,
1724 West Ball. Anaheim, Cal. 52804

“CONVERT 12V DG imlo 1204 ALC. " Build nwartaers Uising
Comman, [nexpensivg Components. New Baoklet of Power-
ful, Practical Knowledge Send $7.95 To: Sian Freeman, 369
Zamdecki Ad , Chehals, WA, 36533

COMPUTERS & SOFTWARE

PROPELLERS - ior Hovercrafl, Ubralights, Hompbuiils
Wind Geserabass. larmabon 5200, Assales, R 1 Box
1025, Quinian, TX 75474, 214-247-2010

THE LAST PROP YOU'LL EVER BUY - Rewoiutionary
compasiie, adjustatle plteh. amy size. Satisfaction guaran-
iead or monay back. Info $£3.00. API, P.O. Box 701, Clear
Laka, |4 S0428-0700 (515) 357-6000

SPALCE & ASTROMALITS

SHELF %or tha persanal computer, & 1all 24° wide. Beauti-
ful wood finish, Send $2.00 for brochures 10: Blacktron
Wideo Thaater, P.O. Box 13585, Detroit, ME4E213. Dept 102,

CLASSIC VIDEOQ'S

FREE CATALOG - Systems, Upgrades, SAVE 3555 Hous-
1an, Unigen Chaparral, Etc. SKYVISION, 27T Collegeway,
Fergus Faks, MN 58527, 218-T38-5221

MASA emblems, loys, gits, collectibles. Catakog 52 00
Relundable Collector Trends, Box 361, Dayton, Ohio 45409

OFFICIAL “MASA™ PRODUCTS, FREE CATALOGE DB
5100, Trumalle, FL 32783

HOVERCRAFT

HOVERCRAFT Plans AIF Sires. Catalog $1.00. Unreersal
Haowareraft, Bax 281. Cordova, lllinois 61242

AERO-CAR Amazing Hovercratt buill easily with ordinary
iooks. Lawnmower engine powar, Carries one man ples
Hovers, flies lorward, backward. Sideways over lancd/snow!
waler. Complele construction plans and brochure, 51095,
Aerp-Projects, Box 5118P8. Clinton, New Jersey (BHB0S

BARTLETT Flying Saucer Ulira-Light Hovercrall Featured
In Docementary Film, “Force Beyond.” Powored By Ovds-
nary Lawn Mower Engine. Complele Plans $10.00 Send To:
Hert Bariet, P.O. Box 156M. Siverdale, WA 8383

HOVERCRAFT PLANS & PUBLICATIONS Catalog, $1.00,
Lansing Asro-Marine, Box 27855, Lansing, Michigan 48509

PEGASUS: Hover ower feplds, parking lots or any surface
that's flad and hard. Budld it yourself for aboul §150 warth of
plywood Bnd paanl sl an ok |aWnMOoWer Bngensa. Th
Pegasus has a 7-F. Da. and howars: 107 abowe the ground, A
peHon of regular gas provides 3 hows of fying time. PC-
180 - $5.95° Send Order To: Popular Mechanics, P.0O. Box
104, Raden City Stadion. Mew York, WY 10101

CB'S, RADIO & HAM EQLAPMENT

SCANNERS, CB's. Dwcounted, List, §1.25. RADIOSALES,
3462 Dakland, Dahkosh, W1 54301

SECRET CB PUBLICATIONS (modificalions, schematics,
glc.). Kils, FM, pars, accessories, books. Catalog §1.00
Selrman Enlerprises, PO, Box 8180, Corpus Christl, Texas
Ta412, 512853-2935

SCANMING Radios, Marine Radios HPR, Box 19234PR,
Denwar, CO 80219

BUFT-0FF Electronic Mosquilo Repeller kesps biling
mosguiloes away wharever you go 5985 plus §2.00 585
LA Wright & Co. 26841 Wilkerson, Perrig, CA 32300
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STEREQ, CASSETTE TAPES, ETC.

“SCAAMBLE FACTS" Call 718-3430730 te hear a 3
minube weekhy [DPIOGram o 1ha lalest gevelcpmants in the
satedlite industry

THOUSANDS OF OLDIES! Hard-to-find 45 rpm hil raconos
from tha lasi 40 years inclsding pop, counbry, rock and soul
Gand 52.00 for calmog to: Amaerican Pig, PO, Box G455,
Dept. P Los Angeles, Ch S0066

TV & VIDEDQ EQIAPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASEIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE T.V. EQUIPMENT Jarrold, Zenth, Scientilic Atlan-
ta, Mamlin Oak Fillers Remotes and Mome® C.0.0.'s accept-
ed Dealsrs Wanled. Trans-World Cable Co. 1-800-442-0333

TRAILER PARTS

TRAILER Parts Mary Hard To Find Parts 52 Page Catalog
52 00, Dyers Trailers, 1688 Auburn Rd., Rechestar, Michigan
48053

HIATS.WT%MMI

BOAT KITS - PLANS - PATTERNS - Plywood - Wood'
Epoxy - Fibarglass - Sieal - Alummnum - WORALD'S LARGEST
COMPLETE LINE - 870 Sadboats - Powerboats - Cruisers -
Sponboas - Houssboats - Hydroplsnes - Tunnelhulls -
Aunaoouls - Duchboats - Canoes - Kayaks - Dories - Prams -
Multihulls - CATALOG 53.00 [Airmail $500) includes
Intgrnational Catalog and Supples Catalog (Epomes
Fibarglass-Flotation Foam)-BOOK ~“Amateur Boattasiding”.
3600 - CLARKCRAFT, 18-F Agualans, Tonswanda, NY
14150

BOAT PLANS - PATTERNS - KITS - Hundrisds of designs -
T''55" - Sailooals - Powedboals - Sportishars - Housaboats -
Aowboats - Duckboals - Bassboals - Canoes - Kayaks -
Hydroplanes - Donies - Boalrailers - Simple consinckion -
Proven instructions - Tremendows savings! Gigantic 180-
page CATALOG £2.00 ($4.00 Asrmadl) - includes Free "Boat-
Banbding Supplisa” catalog - Fiberglass - Fastenings - Glues -
Books. Revolutionary “PuxygripPoxyshield” manual $2.00
GLEN-L, 9152 Rosecrans, Box 18048F, Bellfower, C&
0706

EVINRUDES - NEW 1986 Bargains - Top Brands .. all
gires . . 5200 handiing ... Scolt MoCulloch parls ...
Electra Manne 610 Merrick Road, Lynbrook, New York
11563

CLEAN Fiberglass boats quickly. Send E3.00. Tesled -,
Box ddd, Arcadia BN 48030

AIRBOAT PLANS, PROPELLERS. PARTS. New 18 page
infg 51.00. AMA, POB 347E, Morgan, UT BA0SD

PICNIC TABLE: Siowaway Picnic Table is o chaver one-
plece dagign that tolds lke § soissar 1or conwanisnt storage
Easy to build, (PC-17T16-3595) Send order 10: Popadar
Mechanics, P.0. Box 1014, Radio Cily Station, New York, WY
mom

CABLE TV Converters & Premium Equipment, One Year
Wasranty. Catalog 52.00. Lee Electronics, 527 Third Ave.,
Suste Z2EPM, Mew York, NY 10006 inlormation (212 683
3544 Orders only 1.800-872.1101

CABLE TV CONVERTERS. Sclentific Attanta. Jermold, Dak,
Zenith, Hamlin, Many cthors, “NEW" WVIDED HOPPER “Tha
Copy Killer”. Viea, MIC & Amax. 1-B00-826-TE23. BAR Inc.,
4030 Beau-D-Rue DOr._ Eagan, MN 55122,

ATHLETIC EQLAPMENT AND BODY
BLALDING COURSES

BIGGER, More Powerful Muscles - fastar!! Free Booklet!
Universal, Box 66344, Dairait, Mechigan 48240

KUNG-FU Free Lessons. Send §1.00 for Postage. McLisa,
Box 1755, Depl. PMBAG, Honoluby, Hawaii SHE0G

CABLE T.V. PRODUCTS REPAIRED Call Sal Serv 1-612-
5361033

WIDEC TAPE REPAIR KIT Permanantly repar your WHS af
Bala tapes. Easy instrisctions. $8.95 plus 51.00 nandling
California residents add 6'%% Sales tax El Carson
Company, P.O. Box 1219FM, Cutver City, CA 80232

REMOTE CONTROL ORGAMITER Li-Make-1f - $5.00 Marte-
fighs From Most Department Stongs For Information Send
LSASE and 51.00 o Jax Progects, 3422 (Nica 51 Danver,
CO a0z

CABLE TV Convartars, Filters ior beaping any channal, 1-
313-5979-8368.

VIDEOCYPHER SATELLITE DESCRAMEBLER Schemalics
[Complate 58! Audio and Videa) Parts List. Much More
$1495 The Stage Door Video, P.O. Box 578, Bumssilie, NC
28714

TV. Tunable Noteh Fiibers, Brochung 31,00, DK, Video,
Box B3ED25, Margaie, FL 33083, 1-(305)-752-9202

MUSCLES Awesome Bulk-Strength Fast! Frea Details,
Triad, Box 123447, Rafsigh, MC 2TROS

BIGGER, Stronger Muscles-Guaranteed!! Fagtes, Easuer.
Froe Distails! Ubimate Bodybuilding, Box 203874, Baltimom,
aryiand 2 1284-0387

BLILDS Mass Malural way . .. Yohimbe Bark—COD
$20.00. H. 850 E. Wilcox D, Sierra Vista. Ariz, 85635

WEIGHTLIFTING benches, machines, weights, other
equipmant. Fren brochare. Brexon's Gym Equspment,
Federal Hill Rd.. Miltord, N.H. 03065

FISHING, TACKLE, LURES

FREE Sevker Modd Catalog over 100 molds 25 shapses.
Carman's, Box Z20PM. Wesl Newion, PA 15085




GUNS, DECOYS, HUNTING

BEEMAN PRECISION AIRGUNS, SMALL BORE RIFLES,
MATCH SEMIAUTO PISTOLS. MAGNUM SLINGSHOT.
Guaraneed best prices tor the wary finast. Beaman, Fein-
warkbau, Weitirauch, Wableoy, Krigo, Unsguee, Largest LS
invanlony of above qund, Acorsaones and precision pellels
§1 Litetime Aepair Policy. Only faclasy authorzed distriby-
tion and service in U.S. for above guns. Financing Sand for
Airgun'Firearm Information, regularly 52, Free with mantan
of code PRAC, Add 51 for fash, 16t chass mail. Beeman, J440-
PMC Airwary, Sania Aosa, Caldl, 95403, (TOT)578-T900 (24
hiursh

ENGINES, MOTORS

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQLIPMENT. Parts for Small Engines. Lawn and
Garden Egquipment, Chainsaws, Kars, Medbikes, More
Includes Sernice Manuals. Specially Tools. Accessories
Sand $400. Sav-On-Parts. PO Box 4523, Depd. P
Samanaile, MA 02145

JET engines. Dynagets $195.00. Turbonigue 23-360% plans
84500 Mmidurbines catalog 5500 Doyiepet, #0715 San
Jaginte #404H, Houston, Texas T7004

CARPENTERS' Hard Workers Gol super gng on ham:
mevs, shovals, axes, eic. Halps prevant calluses, bliskers
hon-Toxic. $2.00. Woodwosm Enlerprisas, P.0. Box 1534
Walnut, Calilomia 91789

AUN Thres-Phase Maotors On Singhe Phase, Brochure
51.00. Motors, Box 36025, Margale, FL 33063, 1-(305)-752-
Ha02

COMPLETE instructions, Fiberglass Spa Save $1000s
sand $10. Tubs, 22850 Pacific Highway 436, Seatile, Wash
96138

FLANS FOR 260+ TOOLS, Camalog §1.00 Refundabée
Wood-Mal, 3314 Scholl, Peoeaa, IL B1604

TELEVISION Tube Aguarium How To Plans Send $4.00.
PO, Bepw S48, Wilimer, AL JESET-548

RAEDUCE SUMMER COOLING COST! Infermation? Send
BASE TO: Asrco, 2519 Melody, Newporl Arkansas. 72112

REDUCE YDOUR ELECTRIC BILLS! Thousands already
have, legally. Prowen method oHered by sympathelic eheciric
wlility manager. Mo genmick. limited MONEY BACK OFFER.
%350 plus §1.50 handling. ELECSAVE, P.O. Box 7, Fairlisld,
Montana 58436

MO ELECTRICITY NEEDEDM Relisble ges rafrigerators.
FREE raport! Lehman's, 411G, Kidran, Ohio, 44635-0041

FREE ENERGY| Fusl-less Motors and Generators’ Amagz-
ingy Princaples and Detasts. HAA RZEP, Bowling Grean, MO
B354

SOLAR & ALTERNATE ENERGY

WANTED - DETRONT DIESEL 148 INJECTOR CORES. Calt
Pops Huntar. (8000 3214234

BURPLUS SOLAR CELLS, paneds, magnats. Huge salec-
lien! Catalog 52—Refundable. Applied Phatovollascs, Box
2773, Staunton, WA 24401

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
andeed, Catalag $1.00 (Refendable). Camalot, Depl. 44, Box
635, Bristol, Wisconssn 53104

POWER TODLS AT WHOLESALE. SHIPPED FREE, FAST,
FREE CATALOG. BEAVER TODLS. CALL FREE 1-B00-563-
.

GERMAMN Lathe 5x%2" High accuracy. Wrile: C&R
Industrial, 8550 Caritos &F, Cypress, CA D0E30 (714} 905~
58S

PROFESGIONAL TOOLS, DISTRIBUTOR CATALDG
$3.00. PROTECH TOOLS, MYRTLE BEACH, 5.C. 28578
a5,

UPHOLSTERY SEWING MACHINES

UPHDLETERING supplies, tools, fabrics, vinyl. §2 lov
catalog. Vanety Products, Dept PM, Box 588, Lalthrup
vllaga, Ml 4B075-0566. (313) 433-3356

SOLAR, HYDRO-ELECTRIC, WIND POWER squipment
CATALOG. 3300, LS. 5600 loreign, WESCO, Bex 936,
Redway, CA 85560

DC ELECTRICAL EQLAPMENT - Phaotovoitaics, GARDEN
TRACTORS. Catalag $3.00. Kansas WINDPOWER, Routs
1pm. Hotlon, KS 66434,

WILLOW FUPRMTURE! Complale instruction manual on
how to build it! Gireat progact for patio or cabin! $10.00. Blue
Mountain Wood, 102-1 Harris Ln., Blanding, LHah, 84511

BACK Pain Ralied. Simple wood maching. Plans, Maledials
List, Instructions. $8.95. Eagle Tool & Dée, 1320 Civie Cenier
Dr., Santa Clara, Ca. 95050,

FOR THE HOME

THREATENED BY TORMADOST Enginearing firm ober-
ing plans for eMective, indoor TORNADO SHELTERS. Send
$10.100 10, T-Shalters, Box 3419, Amandlo, Texas 79105, Build
sheflers for others as a business.

BEGINMERS GUIDE to modular hamebuilding 10 pages
F.00 Begnnars Guide, P.O. Box 561, Ganmel, Mew York
10512-0561

BE YOUR Own Archilec!® Ditadls: Architect. Box 886G Fr
Waorth, TX 756124

PERAMA-CHINK Flewible Chanking i@ sn alasts e sial-
ani specilically designed to seal and insulate ak types of log
homes. ideal for new or existing siructures. Safe - easy Lo
uge, chean with oap and waler, For mom information
coniach Parma-Chink Systems, Depd. PMTE, 1T4E5 ME. BTth
Court, Redmond, WA S8052 [206) B85-60:50.

FANTASTIC SOLAR POWERED LIGHT, VERY BRIGHT,
FOR USE OUTDOORS OR INDOORS. MOUNTS ON POLE
ORWALL USE FORBARN, WALK'WAYS, ANYWHERE YOU
NEED LIGHT WITHOUT WIRES. FOR ILLUSTRATED BRO-
CHURE, WRITE: SCI 8025 ETON AVE., SUNTE A, CANDGA
PARK, CA 91304

SOLAR POOL HEATER, buy ak paris lncally, assemble in
oang day, no special tools or falen! required, $20 for COM-
PLETE DETAILED plans. WARM WATER PRODUCTS, Suita
#152, P.O. Box 6020, Spring, Tx. 77391

MEW, easier way to g0 solar® Send SASE 1o- AirAge
Industreas, Box 200430, Tampa, FL 33687

HOME CRAFTSMAN

UPHOLSTERY Sewing Machines with Watking Faet. Com.
plele ready 1o use-only §54000. Thompeon Model FW201-
AVAILABLE FROM YOUR LOCAL DEALER, or onder direct
Masier Charge-Visa), Datho Mig. Inc, PO Box 12110,
Lubbock, Texas T9452-Phaone: (B06) T44.6774

MACHINERY, TOOLS & SUPPLIES

ELECTROMECHAMICAL gadgets caialog $1.00. Invenlons
Herdware, Box B4B0G. Anaheim. Calif. 92812

NON-CORROSIVE TOOL BOX, Double-Walled heavy plas-
fie. 'Won't damage surfaces. Removable tray. 2170100700
£11.95 =« 3300 shapping. Maney Back Guarantee. Village
Housa, Box 1151, Maplewood, N.J. 07040,

LAWKAGARDEN ORNAMENTS! Create decorative yard
animals, birds, bulterflses, whirigigs, signs . . mone® Over
100 patterns Plus woodcraft catalog 37.00 Saleilaction
Guaranieed! Accants (3P-7B), Box TIAT Gonic, NH 03867

STAIMED Glass pattern book. Ower tharty unique designs
5505 Budic Oae, 133 Miwaukés Swenue, South
Milwaukse, Wi 53172

WOODCAAFT PATTERME. Windmalls, Wishing Wells, Bird
Hougas, Feeders, Flying Duck, Pheasant. Outdoor Plantars,
Catalog $1.00. Cralers, 11840 US 27 North, DeWit,
Wichszan 48820

FAVORITE WOOD TOYS, Palierms, Paris. Whesls. Calalog
51.00. Toys and Joys, Box E26M, Lynden, Wash. 98264

BEST Pnces, Woodworkers Machinery Calalog, Free
McKilligan, FRMCEE, Johmeon City, MY, 13730

SMALL FOUMDRY Furnaces. Suppbes. Free literabure.
Pyramid Products, 3736 South Tih Avenue, Phoenix. Arizona
B5041

"SHARPENERS REPORT™ Monthly  Newsietber,
Sharpening Guidebook. Angie Wall Chan, Frea dataits. Skog
Company, Dept. PM7, P.0. 22558, Minnaapalis, MN 55422

LATHES. Mills. Tools. Mow calalog $1.00. Blue Ridge, Box
536V, Hurricang, WY 25526, J04-562-3538

LATHES - INDUSTRIALHOBEY FROM §325.00, METALS,
SUPPLIES. LARGE CATALDG $2.00. CAMPEELL TOOLS
33nd YEAR. 2100-D SELMA RAD. SPRINGFIELD, OHID
45505, 1-513-372-8562.

STEEL, Alurminum, Brass—Sheet, Bar, Shop Supplhes,
Flans. Werle: CEl, RR1, Box 183, Camaron, IL 51423

P2 METAL Cutting Lathe 5104 50 Taig, 15048 Procior,
nsdusdry, CA 91748

LUMBERJACK chain saw sawmills= powerdesd. Brown
Enginearing, Box 40, West Poind, CA 95255

BAND SAW mill or Clroulas, 5 15H.P., Build 5130000,
Lidpratura $3.00. Flans $25 00, Sado Constreciors, 78 Forbes
5L, Easl Harttord, CT 08108

BAMDSAW BLADES, Any Size. Free kierature. King Saw,
B541 Tidéwatar Drive. Norolk, Vieginia 23508

PYC PIPE FURNITURE Plans, Kds And Supplies. Freg
Brochure. Gasual, Box 208, Tewksbury, MA 018TE

FULL-5SIZE PROFESSIONAL PLANS - Catalog 5200, Over
200 professionally designed plans 1of building Tumilure
Traditionad, Early American. Furniture Designs, Inc., CF-88
1827 Eimdale Ave., Glonview, EL 80025

WOODWORKING PROJECTS lor business or pleasure,
sand 5200, P.O. Box 155 Chifton Sprngs, MUY, 148432

BIG PROFITS from scrap. 830 per hour possible, Easy
producis. Plans and pholograph 5495 Carrlage Town
Wood Waorks, 11 Martin Rd. Amesbury, Mass. 1613

ILLUSTRATED PLAN CATALOG garebos, minibarm, bird-
houses, patic tables and more 52 50-Woodworkers
Duidoors. Box X0TES, Housion, Texas 7269

WOOD, WOODWORKING

CRAFT SHOW SELLOUTS. 25 beal selling full site wood-
en country patierns, §7.00 Catalog $2.00. Kathy's Kratts
{PM). Roube 2. Gamer, lowa 50438

WOODCARVING Lessons an Viseo 4 Projects on 1 hr, 20
min, VHE Tape Only $30000. Mike Gaber, JB5 Indianola,
Colurmbus, Chio 43214

PLANS, BLUEPRINTS, PROJECTS

EARLY AMERICAN PLANTSTAMD. Bulld your own with
wasy 1o foliow prnts and assembly inslruchons. Sand $8.75
to: ARD Enterprises, Box 123P, Dalton, Ohio 44618

LEARN FIBERGLASS—PROFESSIONAL INSTRUCTION-
AL VIDEOQS on repairs, building boats, molds, one-offs,
sangwich care laminaling Free brochure. Progress Video
Proguctions, 10 Progress Avenwa, Nashua, N.H. D30682. (B03)
EAE-4705 Dealars, Instructors may apply.

PLASTICS

MILK CRATES Industrigh strangth, Thousands of uses
5435+ shipping. CNS Group, inc., P.O. Box 1576, Ponca
City, Ohlanosma 74602

PLASTIC BAGS Mary Sies, Types. Samples %2 List
LSASE. Bagrman B1, Box 466, Georgetown, TX TREZT

CASTOLITE Liquid Plastics, Crystal Clear, Colors. For
casting, embedding, coating. fiberglassng. repainng s
reproducing with swr Mold Making Supplses. Catalog £2.00
CASTOLITE, Dept. BAH/PM, Box 301, Woodsock, IL GH0EE

AR CONDITIONING & HEATING

FREE Sarmgle, Lesson Ax Condifioning Maintanance
Ray. 10109 Osprey Courn, Austin, Texas TATED

DO IT YOURSELF

4,321 Catalogs Usled. Sowrces for Anything! 5500
Direclory. Box. 32420, Allanta, Georgia 30314

ELECTROPLATING. Complele Texthook Electroplaie
Muatallics™onmatallics. $11.95. Details Free, Tropix, Palm
Bay. FL 32908-0095

INSTALL YOUR CWHN IN GROUND SWIMMING POOL lor
B3 low &% $1, 88500, Cheswick Pogls, R # 28, Cheswick, P&
15024 412-274-6400

ARROWHEAD Makeg bnezpensive Hobby. Informatson
51.00. Commons Crafts, Box 50M2-M, Cantral Point. OR
BTR02

RADOMN GAS. Cancer causing? Are you at risk? Detecton
and reduction methods, lustraded Homeownar's Gusps
Send §12.95 102 Gl Inc.. Dept. PMTR, P.O. Bax 178, Libarty,
MO 4068

BUILD your own deck - 12 easy sleps, video VHS sand
£24 95 1o Decks Unlimited. 97 Cralwood Lane, Hillan, NY
14468

BUILD SPECTACULAR PLASMA LIGHTMING LAMP from
5 gallon water batlke. Easily availabée parts. Plans §7.95.
Badter Engineenng, 724 Ashiand, Santa Monica, CA 90405

SECURITY ALARM INSTALLATION IMSTRUCTIONS.
SAVE big! 85.00. Mor'West, P 0. Box 85446, Seatile, Wash,
BE166

CRGANTE THAT SLOPPY CLOSET With Mulliph Fods
And Shahves Complete Plans $4.00 With Matenal List. VH-
PM, 11893 Edra. Bosse, Idsho BIT0L

(Continued on next page)
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DO IT YOURSELF
ihﬂimﬂdhmnﬁldﬂﬂ

REVERSE OSMOSIS. Pure Waler los Home Business,
Plans £12.50 Huebner, 709 Duiwich, Austin, Texas 7E748

EASY Doslt-Yoursed, crodit rapair §9.95 salsfaction guar-
antsid, Firgd Financial Cradil Conparation, 200 Renaigsance
Center, Box 43157, Detroil, Mechigan 48243

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PIN3, DECALS
Free CaiadogQuotes. Rush Sketch. Stade. 61F Jane. N.Y.C
1004, (2713 32922090

ANTIOUES, RELICS, INDIAN GOODS &
CLTHOS

150 US, 50¢ approwals. Patberssn, 122 W Linooln, Onarga
IL GO9S5

FREE 1987 Dwenay Sel, Fequest Approvals. Alpaugh.
Highbridge, N.J. 088280025

FREE! 51 Worldwedo. Exciting Approvats. Palrd, PME,
Bow 391355 Mounisin View, CA 94039,

METALWORKING!! Mew catalog™" Fouriesn “do-it-your-
seff”  tibes. . BLACKSMITHING - CASTING -
ELECTROPLATING - MACHINING - WELDING - and
mare! —FREE catalog-—Cortin, 3380 Shersdan, Suile 1436,
Aumiberst, MY, 14226-1434,

VIDEQ How To Repair Your Own Air Condiioner A
Dotailpd Gusde, V5 By Licensed Service Man $3395
Shipping Handling 33.00. F re@ Brochure By Request JimCao,
Inc., Box 1401, Stltwater, Owla. 74076

ARTS, CRAFTS, SUPPLIES

COLLECTIBLE Arl. Birds, Dags. Duck Stamps & Prinle
Catalog: $1.00. Depol. Dept. PM-005. Sullivan, IL §1851.

BATTERY CLOCK MOVEMENTS. Below wholesale, cata-
Iog $1.00 {refundabla). Yankee Ingenuity, Box 113M, Altus,
0K 73522

STAIMED GLASS SUPPLIES: EMNCITING SUPER
CATALOG-PM 53.00. CORAMN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTOMN, MA 02127,

"GETTING Staned in Slained Glass ' $1.00. Whillemore,
Box 2065T, Hanover, bass 02338

QUARTZ CLOCK MOVEMENTS—digitais $150, epoxy
resin §7 .50, foll prms 9%, music movements 51,40, com:
plete clock ks $6.50, components, plang—much mone! 84
page wholesale calalog 3300 (credited). Steebar, P.0. Box
AGIP, Andowar, M 0TI21-0463.

FREE List 10 Semous Collectors. 30,000 Indian Arifacts,
Paots. Spears, Axes. Slate, Beadwork Caddo Trading, Box
668, Murfreesbaro, AR 71958

INDIAN Aplics List Bc. bngantibcalion Gusde Book §11 44
Arrowhesd Sarmgdes 32000 Secrist's. Deerlictd, MO 64741

FREE \Worldwide Packet, Penny Approvals. Reva, Box
11780 Phoenix, AZ B5061

107 Dittaran| Triangles. Space, Amnmals. Ete. 54.00 Value
Only 10 Approval. Fayette Stamps, Depl.  418M.
Fayelieville, NY 13066

MILITARY INSIGMNLA,ETC.

PHOTOS & PHOTO SLPPLIES

LS. MILITARY INSIGMIA Large Catalog. 5200, Saunders,
Box 3133PM, Naples, FL 53838-3131

STAMP COLLECTING

50 YEARS O fifteen different United States, awer filty
years ob-25e with approvaks Jaxon, Box C11-P, Mew
Rochaile, MNew York 10804

FREE Giht With First Purchase. U5 Approvals And Want
List Service. 20g for Handling, Tha Stamp Boutgue, PO
Box 458, Madison, N.J. 075940

MUCH balow catalog. Briish Commonwsalih, Europe,
rmint and uged. Bode, Box 145W, Willvwdale, Oint. M2W 558

FREE! Big Catadog - Maw edition Nisling Uhousands of
bargains on LS. and BN A siamps, packets albums, and
Accessonies. Also fne siamps on approval Buy only wihat
you ke, Retum balance prompily! Jamestown Stamp
Company, Dept ETAPM, Jamesiown, WY 14T01,

LEATHERGRAFT Supglss, toots, kits, Catalog 51.00 (Re-
funckable j Crafer, Tombean, TX T5489-0630

COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Monay®!! Free Booklet!!! Cartoons,
Bow 406144, Delron, Michigan 48243

LEARN Sign Painbing. Pin Sirping. Free Catsbog
Kaulmann Company, Centeriown, Missoun B5023

LICANDATING Tremendous Ohd Accumiulation, Bargain
Lisis Free. Alalalo, Maynard, MA 01754

FREE 25 Warld Wide Stamps Plus Fres Calalogoes With
Cver 2000000 Stamps. Mo Approvals. JeMenes 3480
Middiebalt, West Bloomiieid, W1 48033

50 DEFFERENT Oid U5, bethwesn 1861 and 1939 -51.00 Ed
Roygh, 473 Shepard, Mansficld, Ohio 44307

OLD U5 stamps on approval. Sherman, Box 153558,
Philadeip Pa 1S

FAEE LessonsBooks Sign  Painting,
Nubtwood, 39400 W. Ping. 5t Lows, MO 63108

SECRETS Professional Signs by ANYONE Mo Practice
55.00. Signarl. 53 Aulgers, Lethbridge, Alberta, Canada
TIKASE

Pesirpang

MODELS, MODELS SUPPLIES

RADIQ CONTROL Airplanes, Boas, Helicopters, Supplies
Big Discount Catakog 3500 (Refundabla). Madelers Supply.
Bow 310, Eclectic. AL 36024

BRABS lwbing, rods sheels. Bainless dcrews. K-soo
tooks. Fres catadog. Elwick. Dept. B892, 230 Woods Lane.
Somardale, M.J. 06083

ARING Cannon Model Plans Catalog 52,00, Green-PMTE,
Box @92, Shalimar, FL 32579-0892

WORKING Steam Models Kits Assermbled, New Slunning
3 Page Fyll-Colar Calalog $4.95 Rebenasble. Cver 100
Modets. Tractors, Trawns, Cars, Stationary Engines, Marine
Engines, Accessornes and Pars. Large Discounts! Dinmgnd
Enterprises. Dept. P88, Box 537, Alexandria Bay, MY 13807
B13-4T5-1771.

MAGIC TRIKS, JOKES,
VENTRILOOILASM

FREE CATALOG: Ventrilaquism, Magic. Clowning. Pup-
petry, Balloonang! Supplies, insirection. Entertaim Sucoess-
fully, Profitably! Mahar, Box 420-PM, Litlelon. Colorado
BO1ED

FREE! Workd's Leading Mowvelty Cataleg. 1600 Jokes,
Tricks, Science. Sports, Hobbies. Johreson-Smith, F-O1,
Bradantan, Fia. 34206-3796

FREE Magic Calalag Encloss 51.00 Postage Refundable
Wilh Order. Winkker's Warshouse of Wonders, 24LY Doyle
Road, Oakdale, TT 06370

HOBBIES & COLLECTIONS
“PIN Collector” Gel One Free Write: Caramigue Lilas
3267 Ortarig East, Montreal, PO, H1W 1PS Canada

HAR A& Hesloncal Mditary Colleclibles. FREE catalog.
HMA. Box 1B06PS, Laftaystie, CA §4540

MILITARY Medalks Calalogue $1.00 Subscrplion Yearly
$6.00. Varnon, Box T387PM, N, Baldwin, MY 115610,

132 POPULAR MECHANICS & JULY 988

FREE KODAK FILM OFFER
280 roils of KODAK Fim any Size or Exposure. FREE
Dotarls, Write: JC Enderprises, PO Box 370538, Depy. PMW-T,
El Paso, Texas 79937

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanled Free Recording Pubblishing.
Broadway Music Productions, Box 7438PM, Sarasota, FL
13578

GET a Record Contracl in 9 weeks, Free Calalog Hogan
Books. 511 Hogan Lane, Ballmaad, TX 76705

MUISIC INSTRUCTIONS £ INSTRUMENTS

ACCORDIONS, MEW, USED, Electric, aecironic Cancarti-
nas, Butlon Boxes, Hohners. We buy, Sell, Trade, Exchange
Cregit Cargs accepled. CaM, Write for brochures
CASTIGLIONE ACCORDION, 12644 E. 7 Mile, Detroil, M1
48205 313-527-15951-800-325- 1032

FARDS, PLAYERS, PUMP ORGANS. Roousd and repas.
Catabog of “How-To" books, 5200 {refungable) Vestal
Press, Vesial 11, New York 13850,

INTERNATIONAL VIOLIN COMPANY, Cataiog for instru-
mant makers. repairers. imported ionewood, tools, war-
nishes, parls, accessorles, strings, cases. Europesn in-
Bruments, bows. Assemble yoursel wiodin and guilar kits.
Catabog 51.00 includes 10% discounl cedificate Dapt
IG, 4026 W. Babvedens Awa., Balimore, bd 21115

M0 DIFFERENT Canada 5100 Worldweoe approvets
Quaebaphil, Box 68, Si-Jerome, Canada JTZ ET7

FREE! Surprisa Coliecfion with apgrowals. Gould, Box
TE2B, Pelglumas, CA S4975

OHE! Two! Thees! Cent Starmng Approvals. Pegardioss
Catalog. Klostar, 4164 52nd 51, San Diego, CA 52105

BARGAIN 100 World-wide Starmgs 25¢. Quality Approvals
R Parker, Box 143, Wesl Brookheld, M& 01585

100 Difleren U.S. 25¢. Approvals Brasiey, Boa 425°F,
Midiothian, VA F3113

VIOLIN, GUITAR, etc. making matcrials, acoessonics,
books. Calalog, $1.00. Intemational Luthiers Supply, Box
580087, Tulsa, OK T4158

ACCORDION Top Brands, Cordavor, Buy Dinect Tremen-
dous Descounts. Trades accepled Free Drochure. PM,
Accordunn-C-Fama, 16 Waest 1010 Sireet, MNew York, NY
10071, Phone 212-675 5089

INGTRUMENT Kits! Buikd Appalachian and hamrmerned
dulcimers, bangos, mandolins; even harps. haspgichonds
Free Catalag. PR Hughes. 4419 West Coltax, Derver, CO
B304

FREE 50 Canmdlan slamas with approvad requeal. Brines s,
P.0 Box 5607, San Mateo. Calitornia 54402

UMNITED Mations 3 Complete Mint Sels P5c. Approvals
Carnetia, POR 150%-M, Lake Placid, Flanda X852

CANADSA 100 Ditferent 25¢. Approvals. Oroszky, Box 1-C,
Sarnia. Ontario, Canada NTT-THE.

“INVEFATED ERROR" + 100 Dtfesant United Stabes, 50e
with approvals. Lusay, P.C. Box TOBA, Silver Sprng. MD
20907

FREE U.5 Mint picional set complata. Mint approvals
ncluded. Hildetrand, Box 48BT, Sanda Clasa, Caldlarnea
95054

WORLD Wide Stamgs mounied o Dooks on approval 2e
and up TRUST ETAMP COMPANY, PO Box 100-P,
Jarmaica WY, 11435

TRIANGLE Stamps 25 Differant 25¢ Approvals. Gordon
Davison, Conteocook, NH 03229

T2 DMFFERENT US, 10e wilh apgrovals. Album Sendice,
Soledad, Calif B3960-0338

1,000 MIXED L1.5. $2.00 Approval's. Albums, Accessones,
Supplees. Shifey Pattarson, Dept 101, Box 25307, Dallas,
Touas TRFMG

STRESS The Dnath Aesponse by W0, Sadier, B5W, Msl
Cumulslsa of 3 Susceastol Privale Praciics n Stress Man-
agamaent, Trauma Integration, and Overcoming Chronlbs
Probdems Embrace Life, Regain your Health, Get whal you
Want! 100 pgs. Plus Tape, $1500. Stress, POB 7854, Chey
Chaza, MO 20813

NEW
STOP lonelimess! Btarl vsing new SOCIAL MARKETING
book. Limited supply available. Order yours! $1695 plus
$1.70 PEH, Tax in Texas. LAZARUS, Box 7942, Beaumont,
T 71706

QAT sroking forever sand $5.00 for my swccessful
mathod. CHis Carter, 205 Wilsell 5t., Walterboro, 5 G 29488

SUCCES] MONEY! POWER! . Can be il yours. Froee
Litewalure. Peppermin Publications, Box 6172, McLean, Wi
22106

HOW TO BECOME A BETTER LIFE IMSURANCE CON-
SUMER. A good consumer gets belter value becauss he
hnorws and underslands lodays producls. New sasy Lo resd
guide Free datasls, PAW Publishers, Box 445 Dept. PMGEE,

FREE! Woarldwide stamp mixlura. Appeovals White, Box
24166-AE, Indianapolis, N 46234

B0 1S Mostly Commamoratoee 25¢ Mo Approvals Gibsan,
Box T, Willlamatonwn, M. DS094-0463.

LD US! &) Delferent! $2.00 FMCN, 513 Faindew,
Ridgedield, M) 07657

Trussaville, AL 35173

EXTENSION And Post-Graduate Awangs in Philosophy,
Af. Scenca, Botanic, Medicira, Homaopathy, Radionics,
and gthers. 30 subjects Curricular free (mrmail $1.00 refund-
able). Regisirar, Sussex Colloge of Technology, Hightisld,
Danehiti, Sussex. England

[Continued on next page)




EDUCATION & INSTRUCTIONS
(Continued from precading page)

RADIESTHESIA, Radicnics wnd Dowseng. Boaks, Courses
and Equipmend. Ereclronic Homaeopathy Equipment. Iius-
iraled T Page catalogue Frea (air mall 3 dollars) Eslablished
ower 40 years Bruce Copen Labosatories, Highfielid,
Canahil, Sussex. England RH1T 7EX. Tel-0B25-TS0214. Fax
D825- 180067 Telox B524E

PIAND TUNING PAYS - Piano tuning - Electronic organ
servicing. Learned easily ol bome Free bookbet. Kiles Bnyan
School, P.O. Box 20153, Sacramento, CA 85800

UNIVERSITY DEGREES By Mail Accregvled Bachelors,
Masters, PhiYs. Frea Facts Revealed Carpars-PMT, Box
ATDARS, Tulsa, OH T4147

HELP WANTED

AUSTRALIA WANTS YOU! Big Pay! Transportation!
Mewesl Employman Handbook—%E2.00. imernational, Box
1BI07-AT, Washangion, DC 20055,

OVERSEAS .. 525000 - §75000+. Frea Repori!
Employment, Box 19760-AT, indianapolis, IN 46219

GOVERNMENT JOBS. 516,040 - $58.230yr, Now Hireng
Your Area BOS-GAT-6000 Exl R-20024 for currenl Federal
list.

-llﬂl.l'dE'Cruls Shap Jobs (Al Posdtions). Amazing record-
reveals mlormation guaraneed 1o gel you hired
|:|r no lee. 1-{816) Z24-3042 - Ext 106 Call Anytirme.

PARALEGAL GRADED CURRICULUM. Approved in-
dopih  traning by comespondence.  BLACKSTONE
SCHOOL OF LAW: 100 vears of legal treining, Write lor free
catalog. PO Box 780806, Dapt Ph, Daflas. Texas 75379

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly
paymants. infermation free, Our 90th year, Cail 1-800-228-
5600 gr wrilg Amencan School, Dapl. 366, B50 E. 58th 5t
Chicagn, I 60637

BE ON T.V. Many needed ior commercials. Casting info
(1) SO5-68T-6000 Ext TV-10024

MEW FREE CATALOG . . Top real eslate vakues nation-
wide, full-color Premesr Property saction Frge ilusirated
property brochues also bvailable. Call or write loday!
UNITED NATIOMAL REAL ESTATE., 4700-PM Balleview,
Hansas City. MD 84112 Ph TOLL FREE: 1-800-909-1020.

CALUIFORMIA. Lois. Acreage. $40 Down. 540 Maonthly
Box 35291, Los Angeies. S0025

MONTANA LAND

104 acres of recreabonal land starfing at $28.900 00 Hum
tropihy elk, déar, moose, anbelope or tutkey, Fish Montana's
famaus blue nabban trout sireams Insured fille, warranly
deed, excellanl owner financing. For a Frea color brochyra
call 1-800-252-5861. Yellowstone Basin Properlios. A Pattan
Company, 1118 N. Tth Avenus, Dept. PM, P.O. Box 3027,
Bogaman, Montana S3772-3027. (406) 587-5469.

HOW TO AVOID SOME COMMOMN MISTAKES WHEN
BUYING REAL ESTATE. By a former Renl Eslabe Broker,
Send §4.68 to J. DaHon Spear, 306 Snowden Hill Rd., New
Hartford, N.Y. 13413

IDEAS, inventions. techmology wanied! Industry presenta-
tion'mational axposdion.  1-800-288-IDEA 15C-PAL 903
Liberty, Pitisburg, Pa. 15222

LOCKSMITHING. Free book  Locksmithing  Institula,
Degd. 310-078, Litthe Falis. M. 07024
LOCKSMITHING, Universal School ol Masier,

Correspongence and Shop Training  Box  214652PM,
Sacramento, TA 95821

HAMOLE YOUR O'WN LEGAL AFFAIRS. Bo a Parslogal,
Accredited Allorney Instruction. Hedre Siudy. FREE CATA-
LOG. Southern Carear instituta, Drawer 78PM-2158, Boca
Raton, FL 33427 (305) 3682522

FREE 1988 CAREER GUIDE. Earn more mansy with
Succass  Proven Corespondance Diploma  Courses
Granton instilule, 263A Adelawcie Streel West Toronio,
Canada MEH 1¥3

SUPER-INTELLIGEMCE! Asmaning resulld gGuaranbeed!
Indo. EDNEMP, Box 1462, Glandora, CA 91740

BECOME A PROFESSIOMAL REAL ESTATE APPRAISER
OR PROPERTY MANAGER. Cormespondence or clisses
Frag information 1800-273-4542

FULLY APPROVED UNIVERSITY DEGREES!! Econdmical
home study Tor Bachelor's, Masters. PhD. FULLY AP-
PROVED by California State Department of Education.
Prestigus faculty counsels for Independent study and life
exparience credits (5,100 enrolled students, S0 facufly).
FREE INFORMATION—R:chard Crews, MDD, (Harvard),
Pregidant, Columbia Pacific University, Dapafimam 2E87,
1415 Third Sreat, San Ratzal, CA 4501, Tol Free. (800} 227-
01189 Calddornia: (BOD) 552-5522: or (415) 450-1650.

PATENT AND DEVELOP Yow Invention Registered
Patent Agenl and Licensed Professional Engineer Sand
for FREE PATENT INFORMATION Every Inventory Should
Havg, Richard L. Miler, 12 Parkside Dwea, Suite M, Dax
Hilks, HY 11746 (G16) 4859-4343

REGISTERED PATENT ATTORMEY Washingion, DC
Suburts Donald A Kebtlestrings, 414 Huongedord Drive,
Rockville, Maryland 20850

RAEPOSSESSED homes from Gov't rom 31.00 plus re-
pairglaxes. Nalionwsoe! Alse tax proparties. 218-453-3000,
Exi HE228

“"HOW TO SELL YOUR HOME ON YOUR OWN—SLEC-
CESSFULLY!" §795. TBK Publicabons 2610 Wobum
Sareat. Bellemgham, WA S8226

BUYINGT? RELOCATINGT HOUSE HUNTING MADE EASH
ER! With The Mew “3 - H” House Hunlers Helper kil and
Chech List Forms. Saves Money, Time, Energy, Gonfusian.
Ovder Today! Send 5695 LKAY Realty Seraces. Box 378,
Dearfield, Ui 80015

PATENT IT ECOMNODMICALLY! Fres delails. Licensed
Bince 1958, Aaner Associsles, 2008 Fondulac, Richmond,
VA, 2330

FAEE hedp for Invenlors! Mo charge for recording forms
ang evaluation. Affiliated Inspntors Foundation, B0t-B
bevacn, Colorada Springs, CO B0909, or Tall Fred 1-800-525-
GARS.

INVENTORS! Can you palent and profit fram your idea?
Call or wirile for your Tree informabon package. Ower a
decade ol SRMVICE AMERICAN INVENTORS
CORPORATION, 82 Broad Street Dept. PM, Westheld,
Massachusetts 01088, 1-800-X38-5856. In Massashusatis or
Canada call (413) 568-3753.

FREE CATALDGS - FLORIDA, GEORGIA. Homes. Land,
Businesses. Please Specity State & Proparty Prefermed.
COUNTRY NETWORK, Box J68FM, Ganasville, MO B5655
4632, [417) GTO-4E32

EXPORT-IMPORT

HONG KONG, TAWAN BARGAINS! Secrol Conlacts,
wiile: EGAM, 170TP Bellinger, Eau Clasre, W1 54703

BUY IT WHOLESALE

AMATING basaball, soccer walches Datalis 5200 Armu,
B3228 Dalesford. Baltimore, 21234,

PATENT YOUR INVENTION YOURSELF! Detaits Fron!
RAetired Examangr, 7400, Washmglon, DC 20044,

PATENT DRAWINGS 26 Years Expenance. For U5, Pat-
ant Office: LJM Hoftman Corp., 370 Lexington Avenise, Mow
York, Mew York 10017, Send Shetches And §75. PaymenL

SECURITY - LOCK UP A NEW CAREER! Twa year hands.
on fraineng program 1o prepars for a job B5 & locksmith!
Write: Pine Tochnscal Instinde, Dept L, Pine Gy, Minn,
55063 Tel B12-620-6T64

DETECTIVE Horme Study Course Fres taped pin, cartil-
cate, greal ulure. Prolassional nvestgator School, Depl.
CP, P.O. Box 41256, Los Angeles. CA 90041

STUTTER? BREAK THAT HABIT! Matiors Ondy Corre-
spondence Pragram. Siale of Flonda APPROVED! Exciting
THINKING Theory. Amazing Rasulte Since 1934! Tullion
Rafundabla if not helpad. Free Details. Write'Call Today:
TED EMERY, Box B67T-PM3, Winber Park, FL 12790, $07T/671-
™

HAVE MONEY-ENJOY BETTER PERFORMANCE! Ciman
your own WHS or Beta VCRI Onder our booklet today.
includes step-by-step instructions with B photos. Send only
$4.95 check or money order o MILD Enterprises, 1585 East
Shore Drrva, Depl. A, Box 1827, Martingvilia, IN 46151

BUDGET Fatent Searches—Wholesale Price For Maltpie
ehais - 1-A00-432-5683

NEW IDEA SEARCH being conducied by DT based frm.
Call APSI, 1-B00-342-0477 x38

HEW BOOK “How 1o Make Your Own Pateni Drawings”
and much maore. 16895 We make Drawings aiso. American
Futures Design Company. Box 630, Mayo, Maryland 21106

INVENTORS Advocabe: Guiddposie's Dynamic Monthly
Hewsletiar Forum, 518 Yaar. Guildposte Press. Box 428742,
Cincinmati, Qheg 45242,

PATENT Pending, Official Search $298 up. Patent ORice
Fiegistersd Agant (404) B81-1111

LEARN how to offer your invenben bor sale or license. Free
booklet! oullines procedurss, royalty rales, requiremens.
Kessber Sales Corporalion. C-5-Fl, Fremont, Ohio 43420,

INVENTIONS WANTED

JOBS, CRLRSESHIPS, TUGS, SHIPS, RIVERBOATS, OdL-
RMGSE: Women-Man. Work month-Homa month. USA &
Chperseas. Informaton 53000, Marne Employment. Box 207,
Cantral. IN 47110

AUSTRALLIAN OPPORTUNITIES! inlarmation On Couniry,
Ernagration, Employment £4.00. Mascor-8, Box 7367, Sitver
Spring. MD 20907

AIALIME CRIASE SHIP Jobs, Recorded Messape Feveals
Infermation 718-488-7339,

OVERSEAS EMPLOYMEMNT! Seasonsl'Long Terrm Oppor-
lunities. Free Rapaort. Overseas-A, Box 59702, Washington,
O 20012,

ATTENTION JOB SEEKERS: JOB WINNING ANSWERS
TO 100 INTERVIEW QUESTIOMS! 54 9% Resu-MAIL. Box
343, Enst Datroit, M1 48031

INVENTION MARKETING. FREE INFORMATION. REFAE-
SENTING MANUFACTURERS. Paimart, 77 Fulton, 260,
Fenancaal District. New York, WY 10038

HEEDSNG Assastance? PATENTVESTMENTS
INTERMATIOMAL, 1155 Connecticu! #300, Washington, DG
20035

INVENTORS: Friset inloernation on offerig your invention
lor sate Messler Sales Conposation, C-5-W, Framont, Oheo
430,

INVENTORS! HAVE AN IDEAT Don't know what 1o do?
Call AIM {or tres infarmation kit Toll Free in U5, and Canada
1800 225-5H00

FREE 2 COLOR PRINTING PRICE LIST, 30M 11X 17-5794;
200 16pg-52064. 20M B pg-31456 Copen Press. 1008M
Berriman 51, Brooklyn, N.Y. 11268

BELTS, Buckles, Kay Tags, Hat Tacs, Jewslry, More.
Complate line fast sellers. Big Profits. Complete dealsr sst
up. Colod catalog $1.00 (refundable). Anchos. Box 3058
FMR, Korh Frovidence, Rl 02811

WORLDWIDE BARGAINS . . . imports - Dropshig - Close
out - Surplus - Fregbies - (Starmged Envalope). Marnesss,
Bax 17T17PM, Highland, Ind. 46322

VACUUM CLEANERS ‘Discount Prices” Naw Fllinbuw
£493.95 Kirby, Filler Queen, Panasonic, Foyal,
Distails. ABC Vecuum Warehouse, 6720 Bumﬂt—FH
Austn. TX TETS?

CLOSEQUT Jewslry & Crabt Supples (Catalog 2%5¢)
FAoussets, 107-1631 Dow, Arkinglon, MA 02174-T198

CLOSEQUTS! Duacounts! Below Wholesale! Freabies!
Iormation/stamp: DON. Box 20153K, Fendale, Michigan
48230

400,000 BARGAINS Balow Wholesale: Many Free® Ligus-
dalions ., Closeouts . Job Lats . Single Samples. Frea
Delails. Bargainhunters Opportunities. Sox 1409-A, Holland,
Michigan 88422,

PEEL/STICK Labels. Dropshipped FASTH 54 Sampies (48
with YOUR name address). $1.00. Hines, Post Roading, WJ
OT0e4-0215

CAR STEREDS, EQUALITERS, AMPLIFIERS, Speakers.
Woaters, Twesters, CB Radios, Radar Detectors. And More
Low Pricas. Large Calafop - §1.00. Elecirisonic-C1, B400
Alpmeda, El Paso, Texas T80T,

RAY-BAN SUNGLASEES . Genuing Ray-Ban Sunplasses.
ihe world s limesl sunglass, by Bausch & Lomb at GUARAN-
TEED WHOLESALE PRICES. Call for free color catalog or
with model namg, number or description. Call Sunglasses
USA a1 1-800-U5A-RAYS.

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

REAL ESTATE & FARMS

ARE YOU LOOKING FOR EMPLOYMENT? Try cur Clas-
sifipd Saction! It cosls anly 5735 per word. And, il you wish 1o
run all or part of your ad in bold Gapiel etens-you can do 80 for
as litlle 83 §1.00 par word additionad. Act now! Send your ad
to: POPULAR MECHAMICS, CLASSIFIED DEPT., 2M
WEST STTH STREET, NEW YDRK, NY 10013

BAVE Money! Sell your Home Withow! Agent. $1000
Gragy Baggeit, Box 1720, Smyrna, GA 30081

GOVERNMENT HOMES from 1 (U repair). Delinguent tax
property. Flepossessions. Call 805-887-6000 Exi GH-20024
For currend repo ket

MEW ACTIVE MAMES! MINED STATES! IMMEDIATE
SHIPMENT! Adbesive Labels. HOTLINE Oppafiunity Seek-
&S 500925, 1000580, 2000570, OTHERS! Advon, Dravwer
B2, Shalley, ID 83274, Visa MG AmEn 1-H00-002-3066.

(Continued on next page)
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ADVERTISING AGENCES, ADV. SER.
MALING LISTS

{Comtinuesd trom )]

GUARANTEED OPPORTUNITY SEEMERSMLMERS.
FREE SAMPLE! VENTURE-LP, BOY 338 RIVIERA, AZ
B5442. VISAMASTERCARD: (B02) T54-3808

GUARANTEED, Freshes! opporiunity seekers, peelstick,
2000313, 500816, 1000325 J&D Labels. PO Box 16
Stratforg, CT 06467

FRESH HOTLINE NMAMES! Samaday shipping-peelshck
latwals-mixed states! Opportunity Seekers-MLMW 30058, SO0/
$12; 1000520; Nead More ? Cali National List 1-000-852. 5478
(24 hrs) Box 1105 (G] Ozark, AL 383611105 [VISAMC
accopted]

ADVERTISING SECRETS! Halpful tips by Madison Avenus
Expert can boost sakes! Prolits! Raach milions for Pennies!
Bond $3.95 Lauren - Dalton Comgarry, § Conestoga Coun,
Cukland, Mew Jarsay 07436

TOPF 1000 USA CORPORATIONS! PealGhck, 540
Datalink, P.0. Box 194, Codar Knolls, New Jarsey 07927

WE WILL priril and masl your 17 ad 1o 5000 spparunists
{inciwding you) for 5. Concepts, Box 1817, Hunington Sta.
WY 117460025,

MAKLING Lists, Send $1.00 and SASE for information. J.
Aggociates. PO Box 1618, Arvada, CO BO001

NEW "HOT' MNAMES DAILY! IMMEDIATE SHIPMEMNT!
Adheaive labets. 200510; 500515 1000525, 2000540,
5000579, List-Masters, Box F50-PM, Wantagh, NY 11753
Visa MCACOD. B00-356-B564

FRESH HOT MAMES! OPPORTUMITY SEEKERS. Peal
Stick Labels. “Zip Coded.” GUARANTEED DELIVERABLE!
S00/520; 10000535 2000°560. JA Enterprises, B08 Briarwood-
PMT, Vichorin, Texas 77904

INCORPORATE
TAX Free Mevada Privacy, anorymity, protaction (beats
Dl |. Even if you are already incorporated, great benafits for
you, Alsg office and services. Froe lerature—call or write:
Laughisn Assos., Inc. i business bor over & decade, 1000 E.
William, Carson City, NW B0, 1-B00548-0968.

PRINTING PRESSES, RUBEBER STAMP
OUTFITS

TYPE Fonis, Hand Prnling Presses. Hot Stampers,
Supplees. 120 Pages. 52.00 Deductible firs? order, Acme
Type, 1720 N. Marshfield, Chicago, 60822

TYPE for pnnding. Catalog §1.00/deductible 15t order
Cuaker City Type, R.D. 3, Box 134, Honeybrook, P& 15044

BARCO Type Founders. Type and Rubber Stamps cals-
Ingue. Mail $2.00 relundable on first order. P.O. Box 1011,
Bansorvilie, B0106

MAKE RUBBER STAMPS. Highly Profable. Free Details
Stamper, P.O. Box 2808 (GX), Tampa. FL 33622

YOUR address prinded on gummed and self-stick labels.
Send SASE for circulsr. Barbara's Mallbox, Depl FM, 1200
Aobert Herdaman Rd. # 24, Wintarville, G 30583

MAKE rubber stamps—big profits. Complete supply and
sguipmeni catalog with instructions. §1 deductible with
arder. Star Stamp Supply, 1720 M. Marshiield, Chicago
B

QUICK Copy Prirting. Low Prices. Write: Nationwide, 614
Horth Main, Bioomington, lilnges 61701

QUICK Printing! 250 Letier Size, One Sided. Your Originad,
§7.85.. Free Shipping....Free Price List Budgel, Dept BB,
1820 West Jeftarson, Springfiedd, IL 62702,

GIFT SHOPPING

TAKE NO CHANCES, Deal with oldest, most reliable firm
in gid goid busingss, Established in 1934, We bay Gold,
Silvier, Platinum, Diamonds, Hesghest Cash. Free Informa-
tion: Aose Inousimnes, 23-A Exst Madison, Chicago 60602

CLOCKS, MOVEMENTS, ACCESSORIES [German). Fros
catplog, 1-800-S56-2674. instrements Services, Dept. PM,
433 So. Arch, Janesville, Wi 53545,

FROM GERMANY'S BLACK FOREST minatume grandia:
ther clocks, Hand carved and painied. Solid brass mowve-
mient shipped dinect from Germany 1o you anky 529.95. Wirth,
2795 Devidson, San Barnardng, CA 92405

WATCH REPLICAS! Lowes! Frices! Warranty! Goldplated!
Exact weight! Cal (404] 9633058

TREASURE—Locale quarter mile away with ultra
sensilive localor—brochure free Research Products. Box
2TO2TO-AMC, Tampa, Florida 13888

BREAK The Code And 320,000,000 could be yours. The
Beale Treasune Hunl Frogram s based on the Baale Ciphers
and Beale Treasure. $1.50 for Program booklet. 529.95 tor
IBM PCXT/AT compatible program. Scudder Publications,
PO Bom 498, Jericho, VT DS455-0408

FIND Oidd Coing, Jewelry, Gold Muggets. Mew Palenied
Revolutionary Device. Free Calalog. Gardiner Elacironics,
TNW N 35th Ave, Suite K, Phoenix, AZ 85017

PLASTERCRAFT .. Profifable Homa Business 3000
Mokds Availabde.  Detgils. Lynnene. 82510 Menipar,
Maaritor, Ohio 44060,

FT. SMITH Auction Schood, FI. Smith, Ark, 72903,
Pesident & Home study. Veberan Approved.

REPAIR lxwrimawears thoukands of parts and tools whole-
sale list 50¢. EWwanger's, PM. P.O. Box ¥, Port Jenvis, NY
12Tm

FREE Information Startar & Alternator RAabuilding, Box
422, Beymour, TH 3T8ES

PROFIT from USA CANADA FREE TRADE AGREEMENT.
Eam exira income & home &8 8 worldwide import export
represantative. " Starting Kit" §5.00. Rockeyn Infesnational
11 Forsythia Aoad, Bramales, Ondario, Canada LET 262

MOMEYMAKER'S DELMGHT! Trem frees in spare tame
Frash aar, last profits! Inio 1. Profitsl, 313 Clarence,
Dodgaville. Wi 53533,

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn
weekly commissions showing our exciting line of Calendars,
Pers, and other popular Advertising Gifts. Prompt, parsonal
sorvice from AAR-1 firm Qur THh ysar. Mo experiance
nocessary. Mo Immsiment or Collsctions Sel your own
hiours. Full Tirme Potentiall Wride to. Kevin Peska, BEWTON
MANUFACTURING COMPANY, Dept. GPMET, Newion, iowa
50208

FREE - 45 PG. of BEAUTWUL GIFTS, for you and your
tamily. GUARANTEED. RAR Gifts, 53337 5. Waolcot,
Chicago. ILL 60635

ROSEBUD Potpourrl. SASE for prices Nannatte Hail's
Mook, 13775 Guernehill, Guarneville, TA 95448

MEW Alarm Light' Skren Light. Gread ldaas. 2~ 4" Alarm-
Flashisght. 8" Siren- Flashlight, Security. Each §7.95 - Bath
$1350. Free Catalog. Moness River Trading, Box 309,
Lakeville, MM 55044

AGENTS WANTED

MAKE MOMEY |M SPARE TIME, As a sulbdcriplion sales
representatie lor ading national magasings, you can ean
gererous comemigsions while leamimng the ar of salling.
Instructicns and suppdies will be sent 1o you fres. Send this ad
with your nama and address 1o: POPULAR MECHANICS,
Depsl. AB-L, 250 W. 554h St., Mew York, MY 10019

BUSINESS OPPORTUNITIES

IMPORT-Export opportunily, profitable world-wide, mad
ordar Business iroem home, wilhoul capital. We ship plan for
na risk examination. Expenence unnecessarny. Free Report.
Mpllingar, Depl M2708, Woodland Hills, Caliormia 91367

M0 MOMEY ? Mo Problem! Gat Rich Anywey! Free Dedails
Danéis Can, 118PM Main, Branson, MD 65818

$1000 FROM $10.00 WOOD Making Simple Wooden
fems. Tromendously Large Markel Details plus Sample
§5.00. Aleraft, Box 540, Alaxandria Bay, NY 13607

$25,000 LOANS INTEREST FREE! Secrel Fedaral law
WIPES OUT DEBTS! Detsils FREE! Moneyw:sa®. Box
E36678, Margate, FL 33063

GET FREE MOUSES, SELL FOR §100,000 UP Dwtails
23100, Whilman, 279 5 Baverly Dr. 4084, Beverly Hills, CA
212

SUCCESSFUL Home Bussnesses Details: Thormas, 200
Marlh Hore, Franklin,d Indiana 46131

500,00 weskly Home Business, Send 51.00 BASE. G G
Enberprises, Box 34014, Dept. C. ndanapolis. IN 46234

STAAT NEW COUPON ADVERTISING SERVICE, Incred-
ble profits! inormate report - 52000 Vickor Publications,
Marrillan, Wig. 54754

EASY CASH! Low Investment! FREE information. VIDED
HOOKUP BUSINESS, 13825-B2 Sunburst St, Areta, CA
B33

FREE informatson. Homme mailordar business. Wesco, 264
Santa Clara, Vista, CA 92083

BE YOUR own t0s3 7 1001 fasl. easy ways o make money!
Fres! Rush name, address. Money Making, Depl. P Box Z.
Fludia City, CA 81604

STAY HOME! MAKE MONEY! Orvar 150 owlslanding hime
business opporunities. Delails Free. Chaparral, Box 240-
PMTE, Simi Valley, CA 93062

HOW TO rmaka your first MILLION in a year or less. Free
datails ... Wilson Investmaents inc., 114 Chausses Bhd
Summerville, SC 29433

ASPHALT pavng residential start-up manual, 20-50K &
monihs §25 Wolle Asphadt, P.O. Box 185 Lestsdale, PA
15058

2000 WEEKLY poasible with this new, unique business!
FREE information. Great Scott Pubkshang, Dapt. PM-5768,
10020 Grouse 5t NW, Coon Rapids, Mn. 55430

GET RICH! Secrel law smashes debis—brings Cash,
Cradit! FREE raport!! Waakhit'B. Box 4038, Pompano, FL
33063

HYDRAULIC JACK REPAIR MANUAL. CATALOG $10.00,
HYDRAULIC PARTE SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20-4157

RECYCLE METALS. ND, NOT BEER CANS! Easy $458
weskly! Frae information. Recycker, Box 1214, Frankiin,
TH 370851214

SCREEM PRINT T-SHIRTS. Inexpensive kits. Frea Details.
T-Printer. P.0. Box 23981 (GC), Tampa, FL 335623

MAKE Fubber Stemps. Highly Profilable. Fres Details.
STAMPER, P.O. Box 22808 [GC), Tarmpa, FL 33622

PROFITABLE Gold Fol Printer. Personakize bDusiness
cards, pencils, matchas. Free details. Godd, P.C. Box 24508
HECH. Tampsa, FL 33623,

MORTAAGE company seaks part-1ime agents nationwide,

Training provided. Morgage, Bex 1830, Keystons Hesghts,
FL 32656

DISTRIBUTORS to handle well receted products, sscle-
sivg lerriborses. MIDAM, P.O. Box TO-1054, Fluahing. NY.
11370

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Godd, Jewelry, Godd Teath, Rings.
Digmonds, Watches, Sibeer, Platnum. Mail Articles Today.
Free gill with Information. Chicago Gold & Precious Matals.
10 South Wabash, Depl. 1158, Chicago, 60603,
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HUGE Profil Polanfial! Sell Thousarnds of Products! De-
tmsls: LJ Unikmited - PMT, Rowte 7, Mercer, PA 16137

$20 PER HOURPAAT TIME! CALL 1-800-826-T030, EXT.
K-883) Sell Mason Shoes in your spare lme, We'll help you
urn Saturday mornings into g money, Mo risk, N invest-
ment. It's sasy! Call today, or wrile: Masan Shoes, Depl. K-
583, Chippeswa Falls, W1 54774,

BUMPERSTICKER Frinter. Cheap, Simgple, Portabla, Free
Details. Bumper, POS 22791 (GC). Tempa, FL 33622

CLIP newspaper items—52 - 525 EACHEI FREE Repon!
Clippangs'8, Box 6109, Pompann, FL 33063

PIAND Tuning quickly arned wilh home study courses.
Diploma granied. American Tuning School, 17050 Teitar
Drive, Morgan Hdl, Caldl. 35037,

TAKE Catatog Orders. Wa drop-ship 2955 bast sadling
spackalty products. Lowast bilow wholéssle praces. Imdne-
dinte oelwery. Speclacular home business opporiunity.
Free Bogk SMC, 5401 De Soto Avenus, Depl. 20-81,
Chatsweorth, CA 81311-4581.

BATHTUB REGLATING, product sales, sarvice and train-
ing. Call Unidué Coatings Conp. (404} B45-0072.

{Continued on nexi page)




BUSINESS OPPORTUMTIES
(Continued from preceding page)

$1,000°S PFOSSIBLE. FREE. Stamped envalope: Progress,
Box $3248, Los Angedes, CA 90097,

EARNINGS Unlirmited' Mail our burglar abarrn acverine-
ments from home'! ABM Merchandiing., Box 553714,
Chicage, illinoms BG5S

AMAIMG PartFull Time Photography Business Earns
You Thousands Maonthly Fast And Easy. Recordad Massage
Reveals Detads 1-416-462-1500 Ext. 1070

$40,000 ON 19 ACRE! Mew Mydroponics -
pleasant, practical! Freg information. Aobmn's, Box 1214,
Franklin, TH 370651214

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plae
Glass! Up to 580,000 yearly! Call TOLL-FREE for Valuable
FREE raport 1-B00-321-2597. Glas-Wald Sysiems, Box
B73007. Bend, UR 97706

VENDING MACHINES. No selling. Foutes earn amaning
profits. “Big Catalogue FREE.” Parkway Corporation
15830 PMB Gresnspring Drive, Timonium, Mangland 210683

LEARMN Sowing Maching FRepairng. Men, Women
Lucrative Profils Gresslin Comespondence School, Box
5104, Spencar, lawa 51301

o s e

PREPARE Tax Returns. Earn high fess, dignified work.
Train a1 homa. Accredited Progrem. National Tax Teainng
School. Monsay, 2GV. New Yaork 10852

ASEEMBLE wooden novelties &l home, We pay §232.88
winkly. Ho esperience. SASE  Walpine, Box GB0M,
Pirudlas Park, Fl. 34664-0660

inaupensive,

GET RICH, Secral Law Wipes oun Debts Have Cash'Credit,
Fres Infoomanon. Success Kil, Lock Box 2285, Waldarf, M.D.
20604

§ MOMEY TALKS § Frew Informadion. Ken McCaw, BETD
¥illa La Jaila Drve #1001, La Jolla, GA 92037

MOBILE power wash secrets revealed. $10.00 Robaris,
108 Campball. Karrille, Texas TR0

PROFIT From Government Confiscations and Surplus
Carg, Boats, Compulers, Furniture and thousands oiher
iems from DOD, GSA, Post Offices, Sherifls. Customs, eic
Buyor's Guide $12.95 FMH, B09-M Cleartake, Cocoa. FL
32922, VisaMastercard. Free inlormation.

COMSTRUCTION SITE CLEAN UP, $300 daity. Make morg
suparvising others. Searles, 14802 Mewporl, 4B, Tuslin, CA
G2EED.

EARM axira $56 500 yearly. Assamble PYC Furniture. Easy
Sparetimdt busingss. Fres details; Chwen, PTTIPM, Battle
Ground, Washingbon SAGM-0771

EXTRA IMCOME. Assemble products &l home No exped:
once. Dataits. 1-813-545-8421. Ext 699,

RENT TRUCKS, BIG BUCKS. Free Dwtails, SASE. M
Publications, Box 213E, Hartford, Al 35344

LEARN MIRROR RESILVERING free
Silvercrall, Box 127, Lanadowne, PA 15050

MEAKE BALLOON ANIMALS. 3400 Weekends! FREE
SAMPLESINSTRUCTIONS: Funnyman's - PMBT. Box 250,
Algzandria Bay, New York 13607

ASSEMELE PRODUCTS AT HOME. Mary oppartunibies
paying High Weekly Pratits pressnily availabda without
imesimend.  Winle: BuSinesses, 928 Baghlon 11k,
Brooklyn, Mew York 11235

information.

$10,000 MONTHLY Taking Fnotographs at Home! Call
recorded message (303) 674-8155

MAKE YOUR DREAM COME TRUE, EARMN 560,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8533 OR
WRITE: THE GLASS MECHANIX INC., 10170 NW 47th 5T,
SUNRISE. FL 33351

14,8947 HONG KOMG-TAIWAMN Producis Cheap Small
lois. Some samples free Harbor, Box 1T15PMT, Yuba
City, CA 55532

RECOMDITION BATTERIES! Easily Eam Hundreds
Weakly. Uniald Secrets, Free nformatan Babiery Outle,
Bow 330084, Hickory, N.C. 2B603.

EARN STT00 MONTHLY! Easy Homa Business! o invest:
menl. CEKE, Bon 7607, Ann Arbar, M 48107

TIRED OF GET RICH SCHEMES? JOIN THE HUNDREDS
OF BEGINNERS WHO HAVE BECOME SUCCESSFUL N
THEIR OWN PROFITABLE BUSINESS AT HOME. FOR FREE
DETAILE: HAYMOND ENTERPRISES. 2400 MONRDE
STREET, DEPT. PM-T, ASHLAND, KY 41101

MAKE High Profi. Hot Selling License Plates, Signs
Vacumagic, PO, Bowx 24586 (GC), Tampa, FL X823

SN PAINTING TRAINING COURSE Video, Vol One Basic
Letiering Technigues. Vol | Letigring Signs. Fres Brush with
bolh Volumes S4285 sach. CSL, 513 Hewihorme, For
Waryne, BN 46606

EARN Cuick $385 With Your Piclup, Van, Car. 38 Exciting
New Opparunifies] Frie Newsleller— GoFer-d, Lockbox
#62, Fountain, GO B)E17,

TO BE Or Not To Be Rkch Or Poor the Chosce is Yours
Free Detais. Suite 240, 1126 5. Faderal Hwy . FI Lauderdale,
FL. 33316

READY CABM eam 5750 next woskaend! Manufachners
closeouts, recyclng. and mare! Compbate inlo 5350 A
Libby Publications. Box 503, So. Casco, Maine 04077

STARTING YOUR OWH BUSINESS. FREE Subscriphon fo
Cpporiunity Magaring tells how. Write Opporunity, Dapt.
MO1, B M. Mechigan, Cheeapo, IL 60602

LLTIMATE HOME BUSINESS! Sell Infosmation By bMad,
Make $5,000 A Month. Free Delails. EaglaCo, 110 Frankkn,
Mewark, Mew York 14513

FREE INFORMATION. How to make moniy wiih compul-
&rs, Computer Publishing Enferprises, Box 23478, Dept. PM-
7, Gan Dego, CA 52123

FREE INFORMATION ON AMAZING MONEY MAKING
SECRETS THAT CANMAKE YOU FIMANCIALLY SUCCESS-
FUL. Caspari, 25078 Dana, Moreno Valley, CA B2388

$1000's Weekly! Cperaie Profitable Business a1 Homa.
Freg¢ Information. Denry Publishing, 540 Denny D,
Moprasvilie, IN 45158

FREE Diziributorship-5ell Moneymaking casseties by
Mail! Box 1274-PM. Weast Valley City, Utah 84120, {801} 534-
k=

MAILORDER Opportunity: Sall Money-Makswg raports,
1000 proht! Newlile'PT, Box 2676, Van Nuys, CA §1404

MAKE 51,000°5 IT'5 EASY WHEN ¥OU KNOW HOW. Free
Datails. Superior. Box 567578, Chicapo. IL 60656

MAKE money by the minute around the clock for doing 4
hours @ wesk paperwork from home. Grows 10 a lifelime
income. Fres Report. Sursco, 135 E. 9th 5t Dep. PMBA, Long
Baach, CA SOB08

HUNDREDS weahly easify. Assernbie PROVEN producisin
your Spare time. No experience Free Brochure, Counci,
Box 2227, Sibeordale, WA 58383

ETART MONEYMAKING WODDCRAFT BUSINESS mak.
ing "Easy - Ouick” toys, gifts, novelties. Free details
WILLIAMS, J600L San Sabasiian, Tecson, AZ BST1S

BANE livas! Big moniy! Amazing new sence. Everpons
meads. Delails. SASE. ldtags, Box 131M, Payson, UT 84551-
[1ik 3]

INCREASE Your Income! Arrange loans. leases, other
financial sarvica through natonwide lendar nedwork, Prasti-
geous monay business. fullipart-ime. Top Commissions,
complghe trdning, conlmuocus support. Frea Details by
glactronic mail! PFA. Box 697-P, Dana Paird, CA 92629, (T14)
240-0405 X100-F

40 - $108°HOUR. Amaring breakthrough process re-
stores Burned'AndDamaged Counteriops WITHOUT RE-
PLACEMENT, 2 hours'day earn $30,0000ar. Millions ol
aparimants. homes pay prolits immedialely! Free Informa-
tion. RENEW, Box 9900-PC. Vancouver, WA B8668

MAKE MILLIONS MANUFACTURING BATTERIES! Sup-
plees availabie Everlast, Box 385, Bogota, MJd 07803

NEW discovery in baltery recondibonang  Eighiean
months guarpnies means “Big Profits Fast”! Elscbone,
7415 Gable Or_ Little Aock. AR 72205

CONCRETE Block Machings: Catalog £1.00. Route Cna,
Boa 3740, Rapid City, Soulh Dakota 57702-3740

$19200 From Sguare Foot Plywood (Huge Demand)
Aevealing Proof S0c. (Refundabie). Woodwin, Bridgewa-
for, Mass 02304

INDEPENDEMCE! Praldable! Enjoyable o Dutinesses
show haw! Free intormation. French Enterprises, Dept. 56.
5 Killngion Avenus, Rutiand, Vermaont 08701

MAKE §TE0 EVERY WEEKEMD! VALUABLE REPORT
TELLS HOW. RUSH 34.00 to: REPDRAT, 205 Foxcron Drive,
Winston-Salem. N.C 27103

ASSEMBLE glectronac parts. We supply componants and
instructions. Send §1.00 Wite: SouthTech Electranics, Box
2B21TP, Kenneth City, FL 33709,

HOW to MAKE up 10 300,00 a DAY with your TRUCK.
Send §5 00 tor the book, Franklin and Son Publishing, P.C
Bax 025, Gresmille, OH 45331

HEW SBA LOAN MANUAL! Learn intle known lacts to
spesd approval. FUSH $15.00 1o: The Leonard Company,
Dapt M2, 2108 Piymoulh Rock, Richardsan, TX 75081

51,000 WEEKLY AIR TOOL REPAIRIMNG. Instructions.
Parts and Tocls Wholasale. Frae Details. Box 534. Wichita
Falls. Tx TE304

S5000 Month-Free infosmalion - No Obligation - Longs,
Box 1485 Garden Grove, TA 92642 - T14'636-2167

ALUMINUM SCRAP — Recycle Yoursell - MAKE UP TO
£25.00 / POUND! FREE Indgrrmation: Industrial - PMAT, Box
127, Alexandria Bay, New York 13607

HEW PRODUCTS—Dealershigs-Franchises—Details
32.00-Davart, P.0. Box 103, Ashiand, Ky 41705

GET into tha most unique printing business in the world.
Start lrom yowr home on & full or part lime bases. Prend in full
color on paper, fabrics, matals. acrylics. mylars, efc. Call toll
freg: 1-800-223-1538. Case Equipmant Inc., RL 4, Turnar
Plaga, Maine 4282, Ask John Sullivan abaul our Frse Maine
Trig.

5001 Moneymaking Opporunities!
Dynamics, Box 18038G, Akron. OH 44305,

HIGH Profits T-Smrts, Caps. Inexpensive transier ma-
chines. suppibes. Press. Boa 22809GC)L Tampa, FL 336823

Free calalog!

LEARN WCA Cleaning, Repair Huge Profits! Secrats
Aevealed! Mo Experience NMecesary, Free Dataiis. Viajo VCR
Rapair, Dept, P4, 23000 Lake Forest 155, Laguna Hills, CA
92653

TYPISTS - 5500 Weekly! inloomation. Send SASE Tdrl.
Box 1583, Pincher Creak. Alberia, TOK 1W0

5300 Dadly renting 50 M.PH. Radw ControBed Cars!
$8,000 in Sales Balore Track Opens! No Experience. Cotor
Dwaler Informalicn Package: $500 (Refundablel. Roosier
Tails, 10011 Travis Drive, Jonesiown, Tenss TRBAS.

EARM EXTRA MOMEY, From Qld Fumdure, For Fus
Insbrections, Send 54.95 to: DAS Markelng. PO, Box 2071,
100 Statspn, Minneapolis, MM 55402

FORTUNE FROM “HOW TO" REPORTS. Free Detais
Paraone, Dept. PM, Box 273, Challiwack, BC. Canada V2P
B

THIS is for you - how o starl and operate your own
profilable businesses al home. Free Details. C M Publishing,
14327 Wallace, Harsey, IL B0428

MAKE HOMEMADE BOOKLETS. i've sarned $187.000
with mine. Free inlormaton Falcon, P.O. Box 1039,
Gallingurg, TH 37738

FREE DEALERSHIP-SELL MAILING LISTS! Compbete pro-
qram Irest POW, Box 1302-FM7, Valley Siream NY 11582

$1000'S Weekly Slaying Home! Discover what & govern-
mend pubbcation revealsd ateoui this easy-to-start, proven
barsiness. Frea |ierature! Innovative Employment, 2a
Lahkeridge, Daltas, Texas 75238

INTERNAL COMBUSTION ENGINE - rara oppartunity to
irvest in the developmant of a revalutionary intemal com-
EBlion #ngins Supenor b exisling engings in every piror-
mance and engingering caegony. Call Frank Pecoredia S00-
B34-2T13 in WY 5. 516-475-9670 Days

$36,500 yearly! Recondilhon “junked” bateries Easy
sparetima business. Free facis: Owen, BTTIPM, Battie
Ground, Washington SB50-0TT1

MAKE $1000's WITH CLASSIFIED ADS! 14 Page bookbet
tells exactly how. Rush §4 to; Opporiunity, 205 Foxcroft Dr..
Wingion-Satern, N.C. 27103

GET Paid lor readeng books’ Wrie: Pase-XGT, 161
Lincoway, Morth Aurora, IL 60542

RIGHT PRODUCT costs 25¢ 10 proowce! Sels like hot
cakes for $101" Free information for loose 25¢ stamp. SNP,
Suite 18-2705G, 12418 Morth 28th Drive, Phosnix, Arizona
85028,

HEED MOMEYT Gef Granls. Sspnature Loans. Business
Loans. Frae Informataon: Action #8-A Box 5489, Diamond
Bar, GA 81785,

CLIP MEWSPAPER items. $3-§30 each Frea Details
Enterprisa: Box 4305-A, West Covina, CA 81791,

MAKE 515000 MONTHLY! Easy! Mo Invesirment
MeDowell, Box 5529-A, Dsamond Bar, CA 91785

BIG BUCKS N TEDDY BEARS! Manufacturer Seeks
Distribuiers Who Wish o Eamn B100,000 Per Year in Billion
Diollar Blulfed Tay Industry Call Tol Frée 1-800-428-0189.
Kideo Products, 223 Horseblock Rd., Farmingyifie, NY 11738

START YOUR OWN BUSINESS! Work al home! Fullipart
tame| All agpes’ SEND FOR FREE VALUABLE REPORT! TCS
Publications, 8485 E, McDonald, Suite 323C, Scotisdale,
Arizona BEI53

$1,000°S WEEKLY!! MAILING FROM HOME! immediate
oppartunity! Mo Obligation! RSB, Box 2858PM, Danbury, CT
oaata

2200 Profit From One Sheat Plywood! Guaraniead!
Prood $1.001 (Rlelundable). Brock, Box 1183, Quibtman, Texas
TSTE3

{Continuad on next page)
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BUSINESS OPPORTUMNITIES
(Continued from preceding page)

MOMEY |In Real Eslate. Send $4.00 for raport. K.G.B
Emterprises. § Ouebec Woods Court, Manalapan, NLJ. 07726

PLASTIC Bags & Low Wholesale Prices all Types, Sand
for Free Prica List. P.O. Box 12114, Albany, NY 12212

VINYL'S Where the money rs! Professionally repair. refin-
ish, recolor fumiture, car tops Quick, easy. Two wmail 520
fobis a day earn pou 51,000 & month. Homes, cars, offices,
réglauranis. unlimited cuslomers. Start eaming atter a fow
days praches. Details free VIP, 2007 Montrose, Chicago,
GOE18.

HOW TO RECEIVE 555,000.00 BN THE MAIL Frea Details!
Send SASE to. Ultragsarch 32F, Box 18248, Salt Lake City,
UT Bavia

SAVE MONEY - 50% OFF WHOLESALE COST with your
Firsl order. First bme ofired. &n afbactive, humosous.
impulss buying Hem. Greal for fles markets, mail crder
specially sabss and more. Buy for Be. retad - 81, Send 52 for
details, gampia and discount coupan. Refundable with First
orded. br, Carlifiable, 1725 De La Cruz Bivd, #6, Sania Clara.
CA 35050

FAST CASH throisgh mail ordér. Proven wdeas. Free
Infoemation, Jamarkat, 4527 Hwy. 429, 51 Amant, LA 70774,

INCREDIBLE, PROFITABLE, proven home business op-
ponunities, “HOW-TO™ & BECRETS FOR SUCCESS re-
vealed by expens, Free detads Quandl Enterprises, 9616
Rieistersiown Ad . Suite 476-M7, Owmgs Mills, MD 21117

HONG MOMNG, TAIWAN Products Cheap. Free Detalis
Write, Dela Publications, Box 230, Indiancla, Mess. 38751

$1,000.00 WEEK HOUSEPAINTING. Report dutails how.
§4.95 JSK. 5240 Bowness, Calgary, Canada T3B OC2

25,000 to £250,000 Learn Sharpening Bussnass at home
Free Brochure B & S Sharpening School, 604 Phyllis,
Conroe, Texas 77303

MARKE thousands with chassifieds §1.00 SASE. Roed
Publications, Box 511, Davis 5trest, Lavaca, AR 72941

BECOME RICH, Frea Info. Guaraniesd. sell-addressed
stamped envelope. BG MOMEY, 9647 Friant 51, Rancho
Cucamonga, Ca. 91730

FINALLY! Frustraied monay seokars have the Bncwers!
Find thr ONLY way 'o riches. Zero Bond, Box 3398,
Aringlon, WA 22200

LAST year | made $387,000' 30 Can You! Guarantesd!
Send $89% or Free Detmis. Money, PO, Box 12467,
ju! ont, TX TIT06. Dept. PMT

GOVERMMENT - FORECLOSURES Buy dirt cheap. Re-sall
for immuedsale prodits, Secrets revealad’ Frea Brochure, Box
50008, #412, Danville. Ca 94526

MAILORDER OPPORTUNITY: Stari profiable home busi-
ness withoul axpanence or capital. Information free. Mail
Orgor Aasociates, Dept. 595, Montvale, WJ 07645

BECOME FINANCIALLY INDEPEMDENTI Start Your Own
Business. Frea Dedails. TR Enlerpriss, Box 2004 PM7T, Ovcutt,
CA 93455

Make 20007 profits taking orders for moneyrmaking pat-
eMed product used by repair shops. Sample 51.00 Adheen,
PO, Box 4538, Fort Lauderdale, Florida 33338-4538.

FREE Catalog. Monaymakng. How-To, Personal improve-
manl Fulblscalions. BASCO Enterprises, Box 5TE, Mew Eagha,
P 1 S04ET

INDEPENDENCE and wéalth through mail insiders. Free
Detsils. Dynarmic Enterprices, 6052 Beechwood, Suite 11,
Detroit, Michigan 48210

SEEX YE FIRST the Kingdom of God and His nghiecu-
miss; and all thase things shall be sdded unio you Matl, §:33
LLLL

MAKE MOMEY sadling information. Produce it for pennies.
Sedl it for dollars, Step-by-steg manval shows how. 5500,
Jatque Enterprases, 1118F Thiush, Audubon, Pa 19403

TURN YOUR LIFE ARDUND! Become financially indepen-
danl. spare time at kome Fres detals. J P's Baaks, PO,
Box 1074-B, Pampa. TX 79066

WIN Thousands with my Blackjack System! Learn in two
hours. Guarameed! Send 57.95 or Free Deteils. Blackjack,
B0, Box 12487, Beavmont. TX 77705, Depl. PM7

STAY Home and Make Money. Hundreds of Profitakie
Plans. Free Informaton. Prgsmeyer, Box 2001587.84,
Rdshlvide, Mo. B3129

UH-0H! SHE'S UPSET! Forgot her Barthday AMD your
Annhoersary? We'll ot you know before its oo lale.
Ramimdar, Boax 721, Sunsel Beach, California 0742

UNIQUE 1 D. Card Maght Someday Save Your Life! Details,
SDe hamndling, Modécal |0, Box 9923, Traman, M) 03650

DEADLY RADON gas in your home? §10 test kit. Bow TES2,
Gresnsboro, NG 27417,

FREE FILM Recerve 100 Folls Kodak Film FREE. Details
By Products Unlimited, B Ashley Road, Edison, W) Q8817

SAN FRAMCISCO: Live. 'Work & Play in The City By The
Bay. 32. Lonrail's, Box 56688, San Franciscg, 541010

BS Money-Making Programs. 375 PAGES — 57.00
PATHANKING, A1, 2, Lichfiald, MM 55355

NEW Packet-Sized Breathalizer Check your Alcohol level
amytime; anywhare. Works on AA Batierses or 12 VDC Car.
530885, 5K International, Box 53502, Pitsburgh, PA 15210
Dedvany 4 10 6 weeks,

NARCOTICS RAIDSERURES . . Autos . . Wans. .. Boals
... Airplanes .. Milions Surplus Bargains .. many 1%
original  cost!  "Malionwide Sales Direclony —£3,00
Disposad, Box 19107-AT, Washinglon, DC 20038

GOVERMMENT SURPLIS. How to puwchase Jeeps
Trucks, Tools, Furniters, Elscironics in your area. Informa-
tion 24 hours. BO2-964-3231

Gl BURPLUS Calalogue $3.00. Monmouth Asmy Navy,
BOF Broad Sieeal, Aed Bank, N.J. 0710

LOANS BY MAIL

HOMEWORKERS WANTED: Earn £1,000s woakly. Froa
details. Wrile or send stamped sddresasd enwelape: Todoo,
4279 Waest Olive Ave., Burbank, CA 39505,

EASY money making oppartunity. Goroup's, helpfel, not
e atne, guaranbeed success Mo buyeng Solling or inven-
tory. J.Cresws, 3374 E. 13008, Clevaland, Ohio 44120

GET RICH, Secret Low Wipes Oul Debis Have Cagh'Crodit,
Frea Information. Success Kil, Lock Bax 2285, Waldor!, M.D,
20601

MAKE 51,000 MONTHLY - SPARETIME Buying Pecords -
Fast 5tart Program $2.00. Record Vaull, 28RAT206,
Beligmaad. M. 08502

BUMPERSTICKER Printer Cheap, Simple. Porable Fres
Datails. Bumper, POB 27791 (GG). Tampa, FL 33622

GET RICHH Secrel law smashes debts—brngs Cash,
Cradit! FREE raport!! WeatinKit'B, Box #036. Pompana, FL
Am06E3

ADVERTISE Free in 507 Magazines. $5.00. Direciory, Box
11K, Atlanta, Georgia 30301

HIGH Profits T-Shirts, Caps. inexpendie trandder ma-
chines, supplies. Press, Dox 2280HEG). Tampa, FL 33623

MAILORDER OPPORTUNITIES

MOMNEY Problems? Free Book describes Loans, Cash,
Gewernmend Granis. Other bensbits, available bo individ-
uaks. Wrike: Associales, Bow S8-AN Brooklyn, New York
135

BORAOW 1500 - $40.000 on Signature! 7% Ekpible!
Any Purpose! Free Application: United, Bowx 3788M,
Daprwniey. CA 8242,

NEED MOMEY?T When Banks siop. We slart no credit
chack, coMateral orf co-sighers nesdad. For Application
write: BOCT, 1107 Crawford Road. Statesville, N.C. 28677

MILLIONAIRE Mailorder Exper Reveals Money-Sdaking
Secrats. Free, Exciting, Hour Cassetis: WMel Powars, No
Hollywasod, Caliternin 51604,

£500.00 Daity. Froe Details. Promations Unlimied, 19028
Chartes, Grasnville, N.C. 27834

HOW TO MAKE 5250.000 THROUGH MULTIHLEVEL MAIL
ORDER BALES This repor will give you much neaded
information to hedp you in this plan, I'll show you how fo gam
# quarter-million dollars evary three o lour montha, Ordes
thes repart from Gifts and Things, #2795 Cambridge, Datroit.
Mi 48219

MAKE Rubber Starmps. Mighly Profitable. Free Datails
STAMPER, P.O. Box 22604 (GG), Tampa, FL 33622

51000's in spara lme. 53.00. Mo lurther invesiment
RAegmond, Box J378. Westmond, BLL 60553

MOGMEY From discarded tires! Stamp. Brownie, PO8 &
Parasgon, indiana 46165

WORK for yoursall rom hame! Frss defails: Hormeswealth,
Box 370468, Montara. GA 94037

HAVE you & graal idea, a fentastss plan or pvery interesting
project? Wiy not put them o wark lor you! Classified Acdver-
tisirg can be of remendous value in promoting all thaoe things
and mane. Learn HOW TO MAKE MONEY THROUGH CLAS-
SFIED ADVERTERING by sending away for POPULAR
MECHAMCS PROFIT BOOK. Price §1.00. Send lo. PM
Classsdied, 324 W 5Tih 51, New York, NY 10018

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

EASY MONEY MAKING PLAN! Send self
Siamped Envelope. Macs, 5220 5. 5200 W., Kearns, Liah
Ba116

ACHIEVE Total Success’ Money! Power! Have It All Fres
Informatson. Ranch, 171 Ranch Drive, Dept. P, Pocatelio.
Idabo 83204,

GUARANTEED INCOME. Ratse Chinchillas. Send $10.00
[mafundable) 1o: Chinchillas, Deplt. B, Ate. . Box §42,
Willcox, AZ 85843

MAKING EXTRA MOMEY MADE EASY. FREE Subscnp-
tion to Opportunity Magazing ofters hundreds of proven
ways. Write: Opporiunity, Dept. NOD, & N. Michigan, Chicaga,
L. GOE02

HOW 1o stewrt and oparate your own proliable bussmess al
home, £3.00. Code Enterprises. Box 200063, Arlinglon, TX
TE00E

$1000 in & hours, playing & game. Fres Details PM, Box
65545, Loa Angales, CA 90066

MAKE $15.000 A YEAR WITHOUT A JOB. Repart balls how
te profit from small federal contracts. 5500, The Source.
POB 2564, Brunswick, GA 31521-2564.
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'WORLD'S BEST SEND FOR BROCHURE. BOB ELLIS, 380
DRMGGS AVENUE, BROOKLYN, N.Y. 11222, (T18) 363-3779

HAIRPECES and Full Wigs for Men. {B00-543-0123) Free
24 page Catalog. Tolad image, TOFM Wesl, South Norwalk,
Conn. DBBS4

OF INTEREST TD ALL

FREE PRIVACY CATALOG. Cash income oppartunitss
Hiding assets. Secrel loans Mew identity. Edan, Box 8410-
PC, Fountain Valley, GA 92728

FREE Promoilonal Albums, Concerl Tickels, Slereos.
eic. information: Barry Publcations. 477 &g Strest.
Braaklyn, NY 11209

VISA/MASTERCARD! Quick PevsonalBusmess Loans!
Fafused alsewbane? Write! Nationai Finanoe, Box A5T26FN,
Richmend. VA 23236

BORROW §40,000 "owernighl.’” Any purpose. Keep indedi-
niety! Frow: Ropon! Success Research, Box 19T38-AT,
Imdignapolis, IN 48213

FREE MOMEY! £200000.000 Greawsy Granis Mewear
Rapay. Details $1.00. Jakla, Box JDBE-PMTA, Seminole, FL
G4z

BORAOW ANY AMOUNT! Gat Visa'MasierCand! Instant
reply. Sunrise, Box 42X, Belhpage, NY 11714-0042 ¢ [516)
J49-1648

MEED EXTRA CASH? We'll cash your posl-daled check
upp B S100.00. 1-B00-445-0680

IMSTANT Credit! No Imvestigation! Not inlormation, Actual
Cradit, |516} 253554

GET 14% VISA # and MASTERCARD#®! Majority ap-
proved regardiess of credit history! Apply by phone for ONE
HOUR EXPRESS APPROVAL Loan (Mficars on duty! Cai
EQUISYSTEMS, 1-800 554-8472.

$500-575,000 LOANS AVAILABLE! Any Purposs. No Col-
lataral, Froe Appication: MUF Industry, Box 531, Bronx, NY
10481 0531

VISAMASTERC ARD Pegardless of Past Cradit Problems
Even Banwrupicy. For Application Wrile: Nabonal Credit,
Dept. B0N0, Ozark, AL 36351-1105 or Call Tob-Fres 24 hrs.
BOO-852-547R.

BORROW S500-540,000! “Crernight.” On Signature. Keap
mdafinbely! Action, Box S438-&, Disrmaond Bar, CA 91765,

APPROVAL FOR MASTERCARDS IN ONE DAY Apply by
tetephone! 14% APUR, Loan Olicars on duty! Majority now
approvad regardless of credil experiencal EQUISYSTEMSE,
The Nation's langest! 1-500-554-84T2

BORAROW 2300 530,000 FAST! EASY! QUALIFYING!
Consolkdated Financial Services, PO, Box GORT-C{Z4).
Anahaim, Cb Q06

[Comritinamd om mext page)




LOANS BY MAIL
[Continued trom preceding page)

PERSOMAL, Business Loans To §100 Million, Presiey, Box
5B, Hope Milks, NC 28348

BORAOW 5100-5100.000! Fast, Condidential’ Financaal,
1480-F Terrellmall, Sude 280, Marietta. GA 30067

VISA- MASTERCARD! INTEREST LOW AS B.5%. WRITE:
KENEAM, BOX 1303PM7, FAR ROCKAWAY, NEW YORK,
11681

EASY Money. Loans. Grants, Cradil Cards, Governmen)
Money, 1-B00-E26-B902 California 1-8056-564-4180

WANTED MISCELLANEOUS

BUYING Tungsien Carbide. Tungsten, Mabsbdenum,
Silwer Solder, Siver Contacls, Godd, Platimem. B0D-321-
6914 Ohio 216-531-B333 collec

GOLD, Sdver, Platinum, Mercury. Tantalum, Samples
Evalusisd Freee Ove Assaying Sorvice. Call Wholasals
Terminat Toll Free: 1-800-932-1010

GOLD, salver, lorklift contacts, silver sabder, gold filled,
rolled gold plate. goid and silver coing. AL Refinems, 852
Miyrthe 51.. Elizabeth, N.J. 07202 201-353-5045

VISAln MASTERCARDI® Regardiess of Credil Expar-
ence! "Majonly Approwed” Apply Toll-Free, 24 Howrs: 1.
BOO-Z27-84TY, Extansion 16

WINNING  Inlormation  $2.00  MEN'S
ASSOCIATION, Route &, Fonest Lake, MM 55025

RIGHTS

REMAILING SERVICE

FREE Remailers List. Agenla Needed. PS, Box 29656 San
Antonio, Texas 78229

SECURE confidential, velaran owned 10 years remailing
other serveces availabla, Harbor Enterprisa, Box 288, Harbor
Springs, Mech. 49740

STOR SMOKING—The country doclor's meihod. Send
£10 and SASE lo: Stop Smoking, Box 370, Richmand,
Ontarng, Canada KA 2200

HEALTH Guide! Vilaming - Herbs - Baauty - Diel using only
puresl and fimest ingredeents. Satsfaction Guarantesd
£2.00 handlng. FMH, B09-FMT Clearlake, Cocoa, Fi, 32922

PEORLIASIS Sulterers: Discouraged ™ Write for Free Impos-
tant Inforration thist is helpang thousands. Peecol PO, Box
2001TPM. Dallaz. TX 75228

STILL SMOKINGT Our practical methods make guitling
easy! Mew ngtructional tape - only 3600, ppd. Burbank
Publications, Box 1424, Brick, B 08723

TGES - Away - the ongingl resdy-pasted oothbrush.
£19.95 lor 36 - HAR, Bax 370, Rechmond, Ont. KOA 220

ETERNAL'S Criginal beasures contain Total Knowledge
Enhance Einsleinic dsmensions Gather unbmited, recycled,
FREE enargy from CREATDR'S Time Bank for home,
laciory, ple&sure. Elirminates deadly axparimeantal resaarch,
podlubon, friction, Tazes! Permanant power plants have ND
mowing pans! Transporation VEHICLES use Monadic Grav-
ity 1000 year buift-in durabibity. Small, crash-prood, tamily-
mowdiel, Mink-Slar Limibed To under'ovar water within bufier
fone. Maximum speed 50000 MP.H. Relegaes daealh-
daaling wheels To Slone Aga. SURVIVE due Seal Six and
EMJOY The riches of Heaven on Time Station Earth! Mo mai
Tesl lor guahficalions in person. ATA Base 1500 Morh
Texas, Weslaco, Texas.

FINANCOAL

PRESTIGIOUS Mail Address RecewvingForwarding Re-
rmgils PersonalBusingess. Meyers, 721 Church, Medina. New
York 14103

COMFIDENTIAL Maif Recewving Forwarding, S2.00. Box
1599 #C037, Medicine Hat, Alberta, T14 75,

PROFESSIONAL Mad Forwarding Since 1983, Promaiiers,
Drawer 2112, Ashewlle, NC 28802

DEBTS? BILLE? BAD CREDIT? Mo problem! Wa'll help
now. Applications accopted 1o 550,000, Mot a loan company,
Free application call {205) 8781400 o= wrile: TGAC, depl.
P, 400 Cantury Park Soulh #117, Birmingham, Alabama
AT

WANT VISAMASTERCARDT Guaraniesd! Frae Delails,
A04-EEZ-0344, B4 hours

EURCPE SERVICE Mew fantashc fosmula Free dedails.
Box 98 Antwarpen 14, Balgium

SECURITY, Conlidentally Dotaids: Consumar
Warehouse, 6333 Pacilic 508, Stockion, GA 85207

MULTIPLE BANKCARDS. 20 or mone-legaly. 5100000 =
cash advances. Gold cards. Avoid terndowns, nsider’s
@uide Frea Delmils® Financial Data Research, 258 South
Robertson, Dept. 837050, Bevery Hills. Calitornsa 90211

FLORIDA Remails 1 Mail Forwardng Hudson, Box
11184, Jacksonviile, Florida 3223

REMAIL Forsanging & Secrpt Address $1.00. Longall's,
Box 5468, Ban Francisco, 94101

CONFIDENTIAL Mail Recavang Forwarding Mail Drop.
Bow B0BOE, Oviando, FL 32860

HEARING AIDS

HUMGE SAVINGS Eliminate Dealer Markups Fres Trial
Batteries Wholesala. Terms Arranged. Call Tall Free 1-800-
3231212, Or Write: Lioyds-PME, Rockiord, IL 61110

FREE HEARING AID CATALOG- Sava 1 by mall Wrile:
‘Moneyiavers , 9530FM-T Lengdon. Sepulveda. California
91343

STRAIGHT RAZOR: 9%% owerall, & closed, round or
straight edged blade with black or brown kandle {specify)
Birand nesw and Exiremaly Sharp! §3.95 sach, two for $16.00
Monterey Enterprises, P.O. Box 234, Ashburn, VA 22011,

INFLATION will hit hard act aarly, over G600 ways 1o beat
the system §10.00. Poston, 9050 Carran Or., Depl. 141, Pico
Rrvera, CA SOEGD

GUARANTEED-portraits  painted from  pholographs
Meng Studia, 110 Aathbum Rcad, Ishinglon, Ontano, M3a
1RT Canada

TIRED OF RENTING? Ready 1o buy & hame ? Know what o
ook for? Wa do. FREE details. Box 721, Muncee, IN 47308

BLACK & DECKER
EUMP FEED WEED TRIMMER
RECALL REMINDER

IN COQPERATION with the LIS Consumer Product Salety
Commissicn, Black & Decker [US) inc., Towsan, Manyland
has announced a volunlary recall of ds Modal B2209 (Type 1
and 2) and Model B2210 (Type 1 and 2) Bump-Fead Grass'
Weed Sting Trimmers. These producls wem recallesd in
Movermber, 1987, and this nobce is a reminder dupbkcale of
kb original refaase. Due 1o improper assambly, tha wiring in
some of these urnits may e cull by the and of thi: hande Tube,
resuAling in an lectric shock hazand. This hazard can oocur
while the unis are baing cperaied or when thay are semply
plugged in bul not m use Chwnars who identidy their
trimeners as recalled shauld $lop wsing thim immedialisly
and return them 10 a Black & Decker Service Center kstad in
the Yeliow Pages wnder “Toods - Electric”. Owners who
cannot lake their iimmers (0 a Black & Decker Service
Canter will bir abda 1o abtam [uriher ssSistance by calling
Black & Decker ioll-lree on weekdays bebwesan 8:00 a.m. and
5:00 p.m. E.O.T ., 8t 800-533-4395, or they may wriie o Black
& Decker (U5, Inc., P.Q. Box BST. Hunt Valley, Maryand
21030, Anention: User Services. Black & Decker will inspact
all string inmmers subject b this recall, and will repar or
repiaca, Bl No cost to e owner, any trimmer which s found
to hewe bean incomectly assembled.

MAIL order - Pipe and chewing tobaccos, radl your own
cigarethe iobacco and accessories. Free Catalog, Winie:
Arvarrivand Tobacco, PO Bax 2707, Dwanshorg, KY 42302.
2707 ar call tall fres 1-800-451 G489,

WORHK CLOTHING

OSHKOSH B'GOSH Chothing. Chikdren B Adull Sares.
Catalog: $1.00 PAH. Depot. Depd. PM-RR, Sullivan, IL 81551

GARDEMING & LAWN CARE

INSTALL YOUR OWN AUTOMATIC SPRINKLER SYSTEM!
Hlustrated book, 5695 Guaranieed. Anton Publishing, 3560
Barret Box 1938, Jephyr Cove. NV G438

REQIPES, COOKING, ETC.

CHILI G 1. Barracks Rat Recipe $2.00. Major, 129 Mission
Kadlogg, 1D 83837

ULTIMATE gourmet cheasacake recipe. Best aver tasied
Guaranteed. 5200 & SASE: M. Slowers. 324 26th 51,
Cuantaar, W.Va., 25064

ERMA'S COUNTRY FAVORITES Baked Beans, Pol Aoast,
Mexicaln Chicken Asparsgus Casserole $200. GER
Enterprises. 1701 Dinuba Box 108, Selma. CA 93662

CLEOPATRIA'S Recipes $6.00 lce Creams, Cakes, Pios
Knox's, Box 8725, San Deego, CA §2102

DELICIOUS Vegelaran Recipes. $1.00 sach: Curries,
Ciessaris, SoupsSalatds. Ghutneys. P.0. Box 426, Tellord, PA
18960

FIFTEEM Onginal Home Recipes From Puerto Rico. Dell-
cipus. Mutritious, Eazy, Mot Spicy. 5 Cookbook, Bowx 1721,
Grand Forks, ND 58206-1721

CHOCOLATE Almond Whaskey Cake - Deliciows! £3 Send
Stamped Envelope: Weavers, P.O. Bow 163506, Austin, TX
TET1E

GREATEST CREOLE RECIPE $1.00 Large SASE. Box
24728, Mew Origans, LA 70184

25 EXCITING And NEW Memcan Pocipes $4.00 SASE
Rosie's Aecipes, P.O. Box 3706, San Luis Obispo. CA 93403
AT0E

WORLD'S BEST Polalo Pancakes. Send §2 00 SASE 1o
5G, PO Box 283, Evmont, MY, 11003

MISSISSIPF] Mudcake Racspe 5200 Jsan Ramalho, 1401
Chastnut Avenue. Haddon His., HJ 08035

BOURBON barbecue mannade resipe. 52000 Wicki
Goode, 106 Remuda, Liberty Hill, Texas TRE42

SCOTMES CHOCOLATE CAKE. Delicious £3.00 SASE!
Batty, 1693 Miller Farms, Garmantawn, Tenn, 38138

LABORATORY CHEMICALS, GLASSWARE - APPARA-

TUS., Estapbshed 1953 - Calalog $150 HAGENOW
LABORATORIES, 1302 Washinglon, MANITOWOC,
WISCONSE 54220

TRAVEL AND RESORTS

BAHAMAN CRLNSE! 5-Diays'd Mights. Hotel bor two 355 95!
(404563372

BEEF JERKY trom your oven! Free surprise recipe includ:
ad. $300 SASE. Jamila, P.O. Box 1024, Placentia, CA S2870

PLIZAS GALORE. inexpansive, quick. nutritious, SASE.
£2.00. Tara, Box 431, Elmsiord, Ny 10523

5100000 Opportumly Selling Aecpes, Successiul Pro-
gram, Steady Incoma: Starting Kil: $2.00. REnt., PO. Box
14938, Mew York, NY. 10001

LEARN Creative Cooking. Twebie Simpse Pecipes 5500
Ksarney's, PO, Box 1153, Haveriown, PA 19083

TWELVE Gourmel Recipes. Send $4.45 Recepes. Box 728,
Eurnka, MO B335

WNFORMATION (On  anything, Fergusan  Rasearch
Specialests. 60-16 Woodside, Woodside, New York 11377,

BEST HERB CATALOG ANYWHERE! Free Samphes! Sand
£1. Penn Harb, B0-North Sacond. Philagalphia, 19123

HERBS - Yohimbine, Pau D'Arco, and Obhers. Calalog
$£1.00 {refundabla). Jude Hers Box 553PM. Hunlinglon
Stahon, New York 11746

WINEMAKING, BEERMAKING, ETC.

BEERMAKERS OWNLY! FREE CatalogNewsleter
Wiilizem's, Box 2185-M8, San Leandro, CA B4577

WINEMAKERS—BEERMAKERS - Froe Catalog - Fast
Service - Lorge  Selection Kraws, Box TA50-L.
Indepandencs, Masoun 64053

WINEBEER MAKING . BEJ Entérprigss, 1845
Sauth 158h, Spanghald, lllnoes 62700

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINNEAPOLIS, MINNESOTA 55411

HEALTH, VITAMINS

BACKACHES GODDBYE! FREE Guide To Proven Reme-
dies, Write: Backaid, 723 Desion, Philadelphia, 191114322,

WINEMAKERS—Besrmakess Fres Catalag. Low Frces
Free Recipes. Ceflar-M, Box 33525, Seattie. WA 38133
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COVING NEXT MONT

When Metal Fatigues New Improved Shuttle
What caused the top to rip off an Aloha How have they beefed up the Space Shuttle?
Airlines Boeing 7377 Or the closing of Find out with our full report and full-color
New York City’s Williamsburg Bridge? cutaway illustration on the free bonus poster.
Find out in this investigative report.

. MRS SRS Wheels Of Fortune
Pizazz For Your Patio America’s luxury sedans get a new identity,
Fred of a dull, ordinary concr?re patio? new performance. \We test five models.

urn it into the garden spot of your
neighborhood Ewth our add-oi ideas. Face-Off In Space
Tom Clancy, author of The Hunt For Red
Past Lane Putt-Putt October, dials in a Star Wars scenario in this
Getin on the classic vehicle craze with vintage exclusive 8-page excerpt from his new novel,
motorcycles, Half the wheels, twice the fun. The Cardinal Of The Kremlin.
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NO GUTS, «
NO GLORY.

If you own a fruck, the average
car stereo probably isn't tough
enough fw Which is why you
need ders™ by Pioneer.
~ Truck Riders area full line of rug-

reliable stereo systems
‘powered by potent 50-watt AM/FM =
cassetfe decks ond spine-pounding
MAXXIAL™ speakers designed fo fit s
behind the seafs. =

They'e off-road tough, with
an impact-resistant chassis and
military-style rubberized controls.
And you can tailor the music any
way you like with Finnﬂegls Super

Bass confrol expansive Stereo
‘Wide effect and progressive Fro
Rear Stereo Blend. o
S0 if you want the best sound nn
.or off the road, get your handson
Pioneer Truck R?dam Remenbe:
no guts, no 5|11'.:1r-,ar -
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S SURGEON GENERAL'S WARNING: Smoking - LT
i By Pregnant Women May Result in Fetal ﬂ_ﬁ il bk |
| Injury, Premature Birth, And Low Birth Weight. - |




