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Welcome to the
Age of Aerostar.

Ford announces a new mini-van with the biggest payload”
and the highest gas mileage rating in its class! **

Once again, Ford moves
ahead in van design. Intro-
ducing Aerostar—a new con-
cept in business efficiency.

Most aerodynamic van.

Aerostars advantages start
with its sleek, wind-splitting
design. Low drag coefficient
of 37 makes it the most aero-
dynamic van in America. And
the resulting good looks are
good for any business.

High-MI'G Four or
husky V46 power.

For maximum mileage,
choose Aerostars advanced
Four with multiport elec-
tronic fuel injection. [ts EPA
estimates of 26 city MPG, 20
highway MPG are the best of
any mini-van:®*

For extra power and re-
sponse, choose the optional
2 8L V6. The V46 is bigger and
stronger. But like the Four,
its a modern computer-
controlled engine,

Biggest payload.

The truck-tough Aerostar
can shoulder over a ton® of
payload-the most of any

mini-van. Theres plenty of
space to put the load in, too.
Cargo floor behind the seats
is over 7 [t long.

Flat, low-lift Moor.

The rear liftgate swings up
out of the way, 5o you can step
right up to the level cargo
floor for easy lnading, Ground-
to-floor lift is only 258 in.

Tows 243 tons.,

Heres another measure
of this Ford's capability.
Because of its high strength,
rear-wheel drive and optional
V-6 power, Aerostar can be
equipped to tow 5,000 Ibs.

How the Mini-vans Compare

That'’s 24 times more than

AEE:DTAH uwmmﬂ
Aarodynamic for lower air drag a7 A2
Standard 4-cyl. engine 2.3L 221
Electronic fuel injection YES MO
-6 engine option YES NO
Masxtimurm towing! 5000 Ibs. 2000 Ibs.
Maximum cargo vobume cu. fi.tt 140.3 133.0
Longer wheelbase, smooth ride 119in. 112 in.
Short tuming diameter ars 41.01t
B T

mna] cargo wi in towing vehicle
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Easy to gel into,
to handle, to drive.
Aerostar makes everything
you do easy to do. Doors are
high, wide, easy to open. The
step to the driver’s seat is
low, but vou sit tall with a
commanding view of the
road ahead. Steering, manual
or power, is quick rack-and-
pinion.
Garage it anywhere,
The maneuverable Aerostar
parks with minimum space
and effort. It sized to go in

virtually standard garage
front-drive vans!’ or ﬂmm‘;hlw the car wash.
Whether you're towing or Built Ford Tough

hauling, the added weight is Fond book the time e
on the rear driving wheels -

; make Aerostar right the first
;::‘[T ,,1: needstobe for full 4o Built to pass the same

S durability standards as big

Econoline vans, its already
had over a million miles of
accelerated testing. Now it’s
ready for you.
Lifetime
Serviee Guaraniee.

Participating Ford Dealers
stand behind their work, in
writing, with a free Lifetime
Service Guarantee for as
long as you own your Ford
car or light truck. Ask to see
this guarantee when you
visit your participating Ford
Dealer.

Longest wheelbase,
shortest outside length.
Aerostars 119-in. wheel-
hase is the longest of any
mini-van for a smooth ride.
But its the
shortest van
overall and very
maneuverable,
Turning dia-
meter is 3k fi.
smaller than
the Dodge Mini
Ram van.

Buckle up-
together we can save lives,

ADRD

AERDSTRR
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ON THE COVER
The acrodynamic Windckpper,
concenaed Dy Richad Thiomas of
Okfahoma Staie Lineersiry, 5
Just ane design for kg -hail
trucks of the future. The new
TS el okt e thar just save
ezl The Tl edhaer bether
Fandieng &nd waibiliy, more
foam and less naise. Read about
wieal’s onthe dravwang boards—and
vuleal s already o the moads—n
the* sbofy thad Degens 0 pade b5
PM drawing by Larry Dodge
Skidmore Sahratian Studios
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AUTOMOBILES

65 Truckin’'Into The Future
Slick new trucks are already on the road,
but the best are yet to come.
Junior GTs
We test eight small Grand Touring cars
and find them amazingly matched.
All-American GT
Luxury GTs may be the trendiest new imparts,
but this PM Idea Vehicle was born in the U.S.A
106 Mitsubishi Colt Vista
Cwners report that they love this Japanese
wagon, but hate the UL5. dealers.
117 Toyota Supra
This sports car finally, breaks free of the Celica mold.
121 Mid-Year Bumper Crop
PM drives the ‘B6%: models, plus a few early '87s.
130 PM Long-Term Car Tests
We check out the Jeep Comanche XLS, 4wd
Colt Vista and Buick Riviera T Type.
133 Saturday Mechanic
Here are some in-the-car fixes for
your automatic transmission.

HOME AND SHOP _

87 Private Place
Qur spacious arbor has operable louvers,
built-in seating and an easy-to build privacy screen.
92 Sound Construction
This wall unit was designed to accommodate a
generous sampling of today’s audio/video equipment.

69

78

Follow our guide to replace a sliding glass door,
OUTDOORS
74 Splash From The Past
Modern-day construction enters the
world of old-time powerboating.
SPORTS B
81 Protection Racket
The crunch and grind in pro sports leads to
injury, but also to new gear to prevent it.
SPACE
84 Space City
MNASA has come up with a new
concept for a Space Station.
TECHNOLOGY
57 PM Tech Update
Read about the latest
in space, aviation,
electronics, energy,
engineering, military
and transportation.
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ext month is a very special one for

us—and we hope for you. In com- §
memoration of the 100th anniversary
and rededication of the Statue of Liber-
ty. we're publishing a special double
issue of PoruLar MECHANICE, The
July issue will contain all the regular
columns and features you expect in
every issue of POPULAR MECHANICS,
But you'll also find in the July issue
what amounts to a second magazine,
called The Bwilding OF Amervica: Where
We've Been, Where We're Going. We've
asked the very best authors in America
to take a look at our country’s past,
present and future, and give you their
unigue visions and extraordinary in-
sights. Anid when 1 say the best au-
thors, 1 meanliterary superstars like
James A. Michener, Tom Wolfe, John
Naishitt, Isaac Asimov, William F.
Buckley Richard Reeves, William

rar.,
Hoffer, Erie Sevareid, Betty Friedan, Jeff Greenfield and more, We've even
lined up Bob Hope to give you his own inimitable view of Miss Liberty, and we'll

| have a special message from President Reagan. 1 can't think of any instance

where so many distinguished writers have been between the covers of the same
magazine at the same time. The July izsue of POPULAR MECHANICS will truly be
a literary event that you won't want to miss. | hope you'll look for it and enjoy it
for many years to come. . . . In 20 years as an editor, mostly in the automotive
field, I've been involved in many project cars. All of them have been frustrating
experiences at best. But the T-Bird in this izsue (page T8) was one of the least
frustrating. In fact, it came out pretty good, thanks to Bill Kolb and his
organization. Basically, a project car is an undertaking by auto editors who think
they're smarter than factory engineers and who think they can improve a car by
adding, subtracting and modifying various components, Bill Kolb, a born-again
hot-rodder from way back and the owner of Faulkner Ford and Spoilers Plus in
Blauvelt, New York, helped keep us
on track during our project, and his
shops did much of the physical labor
for us, That's why this project car was
less frustrating than most. Kolb bore
maost of the frustration. In the end, we
wound up with a Ford Thunderbird
that has much of the style, perfor-
mance and the panache of a Euro-
gtvle AMG-modified Mercedes-Benz
BHNSEC. If you saw our car displayed
at the New York Automaobile Show or
any of the other shows it has been at, you know it's a very cool piece, . . . There's
nothing quite like Lake George. To me, Lake George, in the upper Adirondack
region of New York state, is the most beautiful lake in North Ameriea, and I've
seen a few of them. That's why [ envied Boating/Outdoors Editor Tim Cole so
much when he went off to Lake George to photograph the boats for our Splash
From The Past article on page 74. The mansions along the Lake George shoreline

surely evoke images of a golden age

past, as do the replicas of classic boats
Oldham

Kolb with one of his hot Thunderbirds.

that are so popular these days. Tim
assures me, however, that the lake
itself is still beautiful and still an origi-
nal, a classic that ean't be replicated.
"Til next time,
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Athabasca Falls.
A rugged place fora smooth whlsky tostart.

S5 ALBERTA, CANADA—Qut
| i i forget i
you ever t.
1Mlgmmtle:::pueclnu:lm‘.'u!'t
of a picture-postcard
waterfall. This one roars
by like a train.
The water ,lucddit
M almost hurts to drink.
It's water like this, from

WINDSG
CANADIAY

CANADIAMN WHISKY — & BLEND » B0 PRIOOF « BPORTED AND BOTTLED By THE WINDSOR DISTILLERY COMPANY MEW YORK. MY £ 1985 NATIONAL DISTILLERS PRODUCTS CO



NOW YOU CAN
CONQUER RUST!

A

New NEUTHA RUST Gets Rid of Rust For Good!

NOT A PAINT, NOT A COVER-UP, but an
entirely new and revolutionary process for efimi-
nating rust Meutra Rust was originally devel-
oped to control the incredible rust on od ngs in
tha North Sea and on ships of the Royal Nawvy:
Think of the rust problems they have! Naturally
thiey use vast quantities of Neutra Rust and buy i
in huge 50 gallon drums. For a long tima that
was the only way you could buy i, But at last
Meutra Rust is available in smaller szes for home
and shop

Mew you can get rid of rust for good just the
way they do at industrial and military installations
all over thi world!

WHAT NEUTRA RUST DOES
Meutra Rust is like nothing you've ever used

bedore. It s amazing! No resome scraping, wire
brushing and sanding to get down 1o bare
meial, Neutra Rust works best applied right over
rust! i penetrates the rust, Gets right down there
and chemically changes the rust into an antinely
new substance—a hard, black, paintable com-
pound called fersofernic. The rust is gone—not
st coverad up—GONE! For good. It no longer
evVen exists,

HEUTRA RUST IS EASY TO USE

First knock off the loose o scaly rust, buf leave
the rest of the rust there (Remember Meulra
Rust works with rust) Then just brush Neutra
Rust on. Within minutes that rust will be gone
and the new surface will be there. That's all there
i to i Clean up s easy, too. Jus soap and waler

YOU CAN ACTUALLY SEE NEUTRA RUST WORK!

- -

When you first brush on Neutra Rustitis whitee  black. What yvou have seen is the rusl baing
Then, as you waich, it wurns pale green, then  chemically converted. The hard new surface
darker green, then finally a deep, wrought-ron  can be pairted any color you want, or laft as is.

USE NEUTRA RUST OM: Automobiles - Boats
Outdoor Furniture = Drain Pipes = Gutters

Mallboxes « Swing Sets » Tools « Lawnmowers
Appllances » Toys » Bikes + Wagons » Hinges
Railings « Anywhere There's Rust!

For further information
about Neutra Rust

write 10:

Jeft Morrison, VP Marketing
MNew York Bronze Powder Co., Inc.
777 Dowd Avenue, Elizabeth, New Jersay 07201
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Letters

Ralse you one: Sytsma’s 3-door was bullt from PM’'s 2-door plans.

r years, ['ve wanted to

build & garage workshop.

I'm glad I saw your plans in

the Sept. '84 issue. (Build

Our ‘Country Barn' Garage,
page H).

| have only slightly modi-
fied the plans to suit my own
needs, The changes were:
three bayvs instead of two,
back one-third walkway en-
closed, ceiling 10 ft. instead
of 8 ft. Also, 1 let the roof
rafters run the whole length:
16 ft, in the front and 22 ft. in
the rear,

For siding, 1 used locally
grown cedar boards and bat-
tens cut by my neighbor.
The building is now complete
and insulated and I'm really
pleased with the results, My
complements to Richard F,

Dempewolff for the plans.
LOUTS SYTEMA
PORT PERRY, ONTARID

I built the garage barn
from your plans and am very
pleased with it. What I did,
though, iz modify the design
to allow you to walk up the
stairs without stooping and
get you more space in the
garage area. Two-thirds of
the overhang were enclosed
and set back 6 in. to keep the
same look as the original, |
eut a door in the siding under
the stairs and use the space
for storing garden tools.
Keep those great articles
coming!

NORMAN SCHLEIMER
ARMONK, NY

There's wiove than one
way fo raise a barn, but you
can start with PM's plans,
The drowings, instruction
mannal and malerials list
are £30. A second sel, if you
need if for any reason, is $20
when ovderved with the first
set of plans, Send check or
money order to Colonial
Garage/Barn PopurLar Me-
cHANICS, Box 1015, Radio
City Station, New York, NY
10101, Allow four weeks for
delivery.

POPULAR MECHANICS ® JUNE 786

| Upscale

, for snorkeling (Buwild PM's
+ Snorkel-Tow For Lazy Sum-

- inflatable

‘[’uur article on using a mo-
™ torized inner tube as a tow

mer Fun, page 68, Aug. '83)
was a great idea, When con-
structed on a larger seale it
becomes a terrific miniboat!
Cur deck is a 4-ft.-dia. , %-in.
plywood board painted with
epoxy for durability and wa-
ter resistance.

Weight nylon straps se-
cure it to a 5-ft.-dia. farm
tractor inner tube, A 15-
pound thrust electric trolling
motor iz mounted through
the deck, A safety flag and
small airhorn are a must. It's
great on our favorite lake.

DANIEL BEACH
OAK PARK, IL

When you're really ready
to move up and go yachling,
see what the inflatable pros
like Achilles, Avon, Boston
Whaler and Sea Eagle have
to offer!

Dames at sea: Crafty varlation
of PM’s Snorkel-Tow floats two.

Not poles apart
Maybe it is a preat surprise
that an unknown person
from Poland write to you. I
would like to correspond in
Polish or English with com-
puter enthusiasts, modelers
and stamp collectors. I'll be
very glad if you help me find
pen-friends in other coun-
tries, too. My hobbies: R/C
models of helicopters, air-
planes and cars, and some
photography. I also wish to
swap LFP records, books,
modeling  and
magazines in English,
French and German. 1 am 30
vears old and will reply to
evervbody who writes to
me. Thank you for help.

MARIAN NAZIMEE |

RYNEK 14
45250 WOLCZYN, POLAND

computing |

- Good balance

In Pontine's Balaneing Aect
(Inside Detroit, page 28,
March '86), Jim Dunne says
the modern use of balance
shafts in automobile engines
“was begun five years ago by
Mitsubishi.” But before that,
Ford designed a V4 engine
with a balance shaft for the
Cardinal. This car was never
built here, but Ford sent the
blueprints to England and
Germany, where the engine
was built. Ford sold the en-
gine to Saab, which used it in
the model 95 and 96 from '67
until '74.

As a Baab owner and ex-
Saab mechanic, ['ve worked
on a lot of these engines, still
drive a car with one and
consider them excellent.
When the Mercury Capri
first came out with its V6, it
was this engine with two cyl-
inders added but without the
balance shaft.

FRITZ GUENTHER
AUTO MECHANICS
INSTRUCTOR
WESTERN NEERASKEA
TECHNICAL COLLEGE

Still drillin’

I thought you might be inter-
ested in how well your pro-
jects hold up. The picture
shows a drill press 1 made
from your blueprint No.
SN895 (which I still have)
shortly after my wife and I
were married 50 years ago.
I'm still using it in my work-
shop. The bearings are from
a model T Ford and the rear
pulleys are made of wood.
ED ALTENBACH
OAKLAND, CA

The Homemade Ball-
Bearing Drill Press first ap-
peared in our Shop Notes
gection in Seplember '35, PM

Still In use, S0-year-old drill
press was built from PM plans.




In some cars, a turbo
In Thunderbird, its

Irs one thing for an auto- - ) / _
mobile to offer turbocharging, I :

It's akogether another
thing for an automobile o be
designed for turbacharging,

Thunderbird Turbo Coupe
adheres to philosophy num-
ber two. Some points of proof:

To withstand the heat and
stress generated by turbo-
charging, Turbo Coupes
overhead-cam 4 cylinder
engine has high-temperature
alloy valves, forged aluminum
pistons and an externally
mounted oil cooler for effec-
tive lubrication.

(The result 1s 155HP at
4600 RPM?T)

The five gear ratios allow
the driver to keep the engine
within its optimal torque/
power band during accelera-
tion, cornering, and afer
braking.

Under adverse road condi-
tions, the Traction-Lok
limited-slip differential deliv-
ers power to the wheel with
the most traction.

In turns, on rough roads
or under acceleration, Turbo
Coupe’s unique Quadra-
Shock suspension enhances
stability by reducing fore-and-
aft axle travel. Goodvear
P225VR60/15 "Gatorbacks™
(derived from Formula One
rdin tires) spread the power
over a 7" wide tread. And
the rack-and-pinion power
steering prowices 2.5 turns
lockto-lock.

Other items of note: artic-
ulated seats provide a high
degree of lateral support
during cornering, and adjust
to a wide range of physiques;




charger is everything.
just the beginning.

all instruments are analog for
guick-read information; and
the most visible design ele-
ment of all: Thunderbird's
shape. A shape which helps
improve directional stability
and road-holding by reducing
fromit sindd rear lift,

But perhaps the most well-
ing fact of all is this: Turbo
Coupe offers no performance
options, Because none is
needed. The performance
gear is included as part of the
overall design. Proof, we feel,
of a high performance auto-

3 muobile’s basic integrity,

3-Year Unlimited Mileage
Powertrain Warranty.

I'he new 3-vear unlimited
mileage warranty covers
Major powertrain compo
nents on 1986 Ford cars,
Warranty is limited and cer-
tain deductibles apply. Ask to
sce the 3-year unlimited
mileage warranty when you
see vour Ford Dealer
Best-built
American cars.

‘Quality is Job 1" A 1985
survey established that Ford
makes the best-built Ameri-
can cars. This is based on an
average of problems reported
W owners ina six-month
period on 1981-1984 models
designed and built in the US.

see the Turbo Coupe,
available to buy or lease, at
vaur Ford Dealer,

Poesedd o SAE standard 11349

Have you driven a Fﬂrd
latcly? =

This One
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von, when the heat really
starts beating on your
brow, you'll wish you were
somewhere like Finland, en-
| joving icy blasts from the
| north. Coincidentally, the
Seandinavian country iz also
the source of a new joy of
summer, Saab's convertible,
Saab’s factory in Finland has
long made various models of
the Swedish car, and now is
building the new 900 Turbo
Cabriolet. If you move fast
you'll find one of the silver
beauties at a Saab dealer
| right now—literally one be-
cause "86 production is only
350 ears, ronghly a single car
per dealer. In 87 there'll be
more cars and colors,
| If you doubt the ability of

%aab Turbo Cabriolet.
with LL5.-bullt soft-top, is now
on the road In limited numbers.

snowhbound Scandinavians to
build a $23,000 summertime
car, note that the slick, fully
lined, tough top is made by
ASC in the U.5.A. It's air-
freighted to Finland for in-
stallation on the hydraulical-
ly operated frame. The
zip-out glass backlite with its
built-in defogger can be left
in place when you raise and
lower the black cambria
eloth top. With the top down
at 100 mph, only your hair
will stand on end. With the
top up, the canvas could be
sucked right off the frame.
But ASC and the high-speed
Swedes  have the design
worked out so you won't
wind up with a rag roof,
Other new convertibles

In Tokyo, white
comvertibles stole
the motor show.
Mazda 323 ([top)
with roll bar is now
a production model.
LUC-2, an idea car
from Nissan. s
powered by a new
dohc. 16-valve, 1.6~
liter Four.

e

are making appearances left
and right: In Japan and Fu-
rope topless is a 3
trend. At the To-
kyo Motor Show
every other auto-
maker displayed an
experimental design or pro-
totype that opens all the way
or partially., (And it ap-
peared that a blizzard had hit
the show stands as the color
fashion sweepstakes went to
white.) Mazda's 323 Cabrio-
let is now in production. Nis-
san's LUC-2, a 2-seater with
unique powersd glass cano-
py, is an idea car whose time
might come.

In Europe, now swirling
around the Are  de
Triovmphe, is a convertible
version of Peugeot's cute-as-
a-button 205. The 205 is the
most incredible success sto-
ry in the history of the
French motorcar, and the

Peugeot 205 is sure to be most |
popular convertible In France, |

convertible iz sure to add
another chapter. Pininfarina
designed the drop-top, and
the 205 originated with him
as well (see Imports, page
10, Nov, '84). The 205—and
now the convertible—is a
terrifically appealing little |
car that, unfortunately, we
don't get here. So, at least |
for now, when it comes to an |
affordable  ($10,000  to
215,000}, imported, 4-seater
soft-top with roll bar, the
Volkswagen Cabriolet is the
only game in town—and a
nice one, But it's time it had
some competition.

Fordable Festiva

Omn your next trip to Japan,
be sure to stop by an Autor-
ama dealership, where vou'll

Festiva in head-to-toe white is
the “Hot Exterior” model 5.

see a sign, “We are the
Ford," and check out the
new Festiva. Why? “‘Cause
it's coming over here. Right
now, it's one of the cars that
Ford sells in Japan through
its Autorama network, The
Festiva is also made in Ja-
pan—by Mazda, Ford's part-
ner there, (Ford is the only
U.5. automaker to sell
Japanese-made cars inJa-
pan under its name.}
Soon, the Ford Festiva
will be made in South Ko-
rea—by Mazda's partner,
the Kia Industrial Corp.
Then it will be shipped, with
Ford nameplate, to—you
guessed it—the 17,5,

In Japan, the little Ford is
available in L, L Special, 5,
Ghia and Canvas Top ver-
sions. The slide-back canvas
sunroof is something new for

the Japanese, but familiar to
us, Competition for the Fes-
tiva, which is 140.7 in. long |
overall, comes mainly from
Honda's popular City model,
and from other minis like the
Toyota Starlet and Nis-
gan March. Four-cylin-
der engines come in 1,1- |
antl L3-liter displace-
ments, with the sporti-
est setup being the 3
maode]l with “Hot Exterior,”
as the all-white, mono-
chrome treatment is ecalled.
This is a really early preview
of the ©.4-in.-wheelbase
Festiva since North Ameri-
can debut will not be until
the middle of 1987 in Cana-

Sliding roof of
the Canvas Top model
resembles Renault LeCar.

da, and later in the vear for
the U.5. That's plenty of
time to pet the name
straight: It's not Ford Fies-
ta, it's Festiva. o

SIS |
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Small Wonder

[t's here, pocket-size radar protection.

II‘I'I.iIJ.EiHI:.' a superbly crafied electronic
instrument, powerful enough
protect against traffic radar, minianr-
ized enough o slide into a shin pocker,
beautiful enough o win an inter
national design award,

Small means
nearly-invisible protection

That coukd only be PASSPORT,
It has exactly whar the discerning
driver needs, superheterodyne
performance in a package the size
of a cassene tape

This mintaturdzation is possible
only with SMDs ( Surface Mounted
Devices ), micro-electronics common
in satellites but unprecedented in
raclar detectors. It's no surprise that
such a supedative design should be
greeted by superatives from the
CXpers.

“In a word, the Passpor is a
winner” said Car and Driver

The experts report excellent
performance. Simpaly switch PASSPORT
on and adjust the volume knob.
Upon radar contact, the alent lamp
glowvs and the variable-pulse audio

Small means
the size of a cassette tape

begins a slow warning: “beep” for X
hand radar, “brap” for K hand. Simul-
tanenusly a bar graph of Hewdeu
Packard LEDs shows radar proximity:
As you get closer, the pulse
guickens ind the bar graph lengthens.
Should vouwant to defeat the audible
warning during a long radar en
counter, a special switch provides
silence, vet leaves PASSPORT fully
armexd] for the next encountet A
photocell adjusts alen lamp bright
ness to the light level in your cae
PASSPORT was designed for vour pro-
tection dnd vour convenience,

I PASSPORT, 102 SMDs {right ) de the woirk ol
eclimiry nsdsons, resislors and Ciapeaciiors.

PASSPORT comes with a leather
case and travels ike a pro, in vour
briefcase or in your pocket—to the
joty for wips in the company car on
:{iq‘ll'.n‘u'.'f- for use in far AWy rentals
Just install on dashtop or visor, then
plug into the lighter PASSPORT keeps
such a kow profile. It can be on duty
without anvone noticing,

Small means
an easy fit in the briefcase

One more PASSPORT con.
venience — call us direct. It's wll free,
We make PASSPORT in our own
factory and we'll be happy to answer
amy questions you may have, If vou
decide to buy, we'll ship vour
PASSPORT within 24 hours by LIPS,
and we'll pay the shipping. For an
extrad $6.00, Federal Express guaran-
tees 48-hour delivery

I vow'ne no satisfied within it
davs, retum PASSPORT. We'll refund
vour purchase and vour return ship
ping costs, There are no hidden
Charges

Isn't it time for a PASSPORT of
VOHIT CRVTTY

$295 (OH res, add $16.23 tax)

Ql;_l!".l}g. |1i.g|||'r in Carncida

S

B 108G Cinoinmsi Mecrosaciee, T

=
| > |

PASSPORT

RADAR-RECEIVER

Call Toll Free 800-543-1608

Cincinnati Microwane
Department 2686

One Microwave Plaza
Cincinnati, Ohio 452900100



SURGEON GENERAL'S WARNING: Quitting Smoking

Now Greatly Reduces Serious Risks to Your Health.

Lights-10 mg “tar." 0.7 mg nicgtine-— Kings: 16 mg "'tar
1.0 my micoting av. per cigarefte, FTC Report Feb 'B5
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Sclence

BY DENNIS ESKOW/

mputer miniaturization

has become so familiar to
ug, we hardly bat an eyelash
at comparisons between the
ancient Eniae computer and
today's desktop models. But
seientists at Argonne Na-
tional Laboratory recently
showed us a breakthrough
that promises yet another
miniaturization revolution,
They are trying to create a
microprocessor &0 amall
you'll need a microscope to
see it. Stage one involves
measuring magnetism on a
surface less than one atom
thick. Argomne has devel-

4

Beam in our eyes

oped a technique called Sur-
face Magneto-Optic Kerr-
Effect, or SMOKE, By firing
a laser on a super-thin strip
of gallium arsenide, the sei-
entists can measure magne-
tism on a space a few atoms
thick. The technique will
eventually replace the count-
ing of electrons passing
through a circuit with the
pulsing of magnetism on the
tiny surface. Theoretically,
once it's fully developed, one
computer chip may hold as
much memory and process-
ing capability as several
minicomputers.

{Mgnrmmmﬂ Lab’s SMOKE laser Is bullding tiny computers.

Ghost busters

A Purdue University re-
search team working on elec-
troniec  background noise
problems has come up with a
computer chip device for
vour TV that may double the
number of satellite-dish an-
tenna users. The
microchip  uses
new architecture
to eliminate
“noise” caused by
weather  condi-
tions or land ob-
structions when a
signal is beamed
from point to
point through the
atmosphere, One
of the so-called
nonlinear filtering
deviees can per-
form up to 48 op-

erations  per second to

straighten out a wobbly sig-
nal. The chip can correct a
signal obscured by trees or
buildings. That means many
people who could not install a
satellite dish in the past may
soon be able to do so.

Magnified TV chip shows filter [arrow) that
will improwve signal from satellite dish.

Echoing theory

Shoot a radar beam at one of
Jupiter's three iey moons
and the return signal will
drive you crazy. The beams
somehow get split. Electri-
cal engineering Professor
Von Eshleman of Stanford
University thinks he's fig-
ured out why. lee on Euro-
pa, Ganymede and Callisto
may bend radar beams the
way water droplets in clouds
bend sunlight, Eshleman
says. As the ice bends the
beams, eraters buried be-
neath the surface may then
refocus them and produce
the split-beam effect.

In addition, the ice on the
Jovian moons  probably
formed in layers, which
would fragment the bent
beams. If Eshleman’s theory
holds up, the return signals
from future radar probes of
the outer planets will make
much more sense,

Aero fun

In springtime, a young
man's fancy turns to base-
ball. Or football. Or Fris-
bees. We love to throw
things. A relatively new
throwing “toy” is called the
Aerobie. It's plastic and it
looks like a Frisbee with the
center cut out. The outer
edge has a large, tapered
spoiler rim and the inside
edge has a smaller taper to
its spoiler shape. The result

is perfectly balanced aerody-
namics. Thus, an Aerobie
has been thrown 1046 ft.,
compared to the record 550
ft. for a Frisbee.

These facts and other in-
teresting tidhits are con-
tained in a delightful new
book called, appropriately,
The Aerobie Book (Klutz
Press, Palo Alto, California).
It includes exciting throwing
experiments.

Cancer
breakdown

We are far from the light at
the end of any tunnel in the
war on cancer, but some big
battles are being won. AL
Harvard Medical College,
researchers Debajit K. Bis-
was and David T.W. Wong
may have won a major battle
in the oral ecancer area.
Thev've discovered the
stages in which a normal cell
turns on a gene, and that
starts the process toward
mouth cancer. Tumors start
out as normal tizssue, change
shape at a specific site, then
become precancerous and
then cancerous in stages,
Some vears down the line,
when other researchers can
confirm the Harvard find-
ings and can standardize
them, doctors will be able to
take cultures from a pa-
tient's mouth and predict the
coming of cancer in plenty of
time to deal with it. ™

SR
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PICTURE
YOURSELF

with a little less
a lot less, or none at all.

All over the country, there's
a group of men—actually mil-
lions of them—who have a secret
- they don't share with anyone. Not
even with each other.

Their secret? That nobody
knows they're using Grecian®
Formula 16% to gradually take
away as much gray—or as little as
they want to lose, without any-
body knowing. That’s their secret.

They do it with a clear liquid,
as easy to use as a hair tonic.
Here on this page you can see the
undoctored photographs of the
hair taken day-by-day as one of
these Grecian users gradually
took care of that older look.

. Note in the photos around
the page how the change each

day seems like no change at all.

But compare #1 (when he began)
with #18. The nearly invisible day-

" to-day changes have eliminated

the gray and created a younger
looking man.

You can do it too. Not neces-
sarily the way this Grecian user did.
You may have more or less gray
to start with. And you may want to
end up with more—or less. You're
in control. A lot of Grecian users
leave a little gray on the sides.

The important thing is that
you look perfectly natural all the
time. The return of your own nat-
ural looking color each day over
a period of weeks is so impercepti-
ble, not even your friends can tell
you're using Grecian. Unless, of
course, you tell them yourself.

You'll be glad to know you
won't have trouble finding Grecian.
It’s available wherever men’s toilet-
ries are sold. That’s because mil-
lions of men quietly demand it.

kageee t d %fmr o &
pac send $1.00 for pos
handling to Grecian, Suitet?]?SeEE
Del Rio, TX 78847-0155. Specify
liguid or cream. Limit one per
family. Offer ends 9/30/86.

GRECIAN'FORMULA 16'

-




Technics’ 3X-PX1M: Real acoustic sound in an electric piano.

magine never having to

tune your piano? You
could hang up the tuning
fork if your piano were elec-
tronie. Now what if it also
had the sound and feel of an
B8-key acoustic Steinway
Grand?

That's exactly what hi-fi
maker Technics has accom-

digital, electronie pianos.
Electronic pianos have
been around for some time.
The best of them even sound
like pianos, with all the vi-
brant warmth of hammer-
struck strings resonating in
a wood enclosure. What's
tougher to achieve electroni-
cally is the dynamic percus-
sion of an acoustic piano.
On the real thing, the
loudness of a note, the
amount of reverberation and
even the sonic overtones
produced depend upon how

&

Mighed in itz first line of |

much pressure you apply

when you tickle the ivories—
and when you let off. Many
electronic  pianos  produce
the right note when you
press a key and make con-
tact, but don't respond to
finesse in your fingering,

Technics manages to put
nuance in the notes by using
digital PCM (pulse code
modulation) recording—the
same used to store music on
a Compact Disc,

The company sets micro-
phones on a 9-ft. Steinway
Grand to record the notes
digitally—at various veloci-
ty levels—then stores this
digital data on integrated
cirenits connected to the
keys of the Technics SX-
PXIM ($6200) or SX-PX4
(23100},

When wvou strike a key,
sensors tell the microproces-
sor which key you've hit,
how hard, and for how long.
The microprocessor then

dips into its library of sam-
ples, selects the proper
sound and ships it airborne
via the piano's amplified
loudspeakers. The principal
difference between the two
pianos is the depth of their
microprocessors’  libraries,
The PX1M boasts keys with
up to seven velocity samples;
five for PX9.

Being digital, you needn’t
tune the microprocessors as
vou might the strings on an
acoustic piano’s soundboard.
You can vary their pitch,
though, to match that of oth-
er instruments in a band.
Here's where we get into the
electronie abilities of the
Technics pianos.

Both  kevbhoards have
MIDI (Musical Instrument
Digital Interface) inputs and
outputs. This means you can
hook up the piano to a per-
sonal computer, in order to
store yvour composition and
see the musical notation on a
TV display or printer. The
MIDI interface also lets your
piano talk to other electronic
MIDI instruments. Addi-
tionally, the pianos sport a
connector for an optional
computer floppy-disk drive.
With the disk drive hooked
up and the proper software
loaded, the PXIM and PX9
become player pianos!

SPACE news
Despite signal serambling by
such premium programmers
as HBO, there was no short-
ape of new home satellite TV
products at the recent
SPACE (Society for
Private And Commer-
rial Earthstations)
Show in Las Vegas.

In fact, electronics
heavyweights  Zenith
and Radio Shack gave
their vote of confidence

Channel Master's new 3-ft.
dish ([right] for Ku-band
satellite TV mounts on
walls, Below, Radio
Shack's block downcon-
version receiver ks part of
a 52000 do-it-yourself |

system.

to satellite TV with their
first home systems. Other
manufacturers  introduced
gophisticated updates of ear-
lier equipment. Channel |
Master even unveiled a tiny
d-foot dish for future Ku-
bhand transmissions.

At this writing, there's no
clear indication as to which
direction most programmers
will take regarding scram;
bling. HBO and Cinemax
have begun encoding their
signals. Other programmers
are fence-sitting until they
devize a way to sell enter-
tainment packages to dish
owners, as they do to house-
holds wired for cable.

Congress is keeping an
eve on the situation, but dur-
ing recent hearings, the law-
makers said they'd let the
market develop a solution on
its own, and only consider
legislation if it seems that
dish owners are getting the
short end of the stick.

Meanwhile, the Federal
Communications Commis-
sion has struck a blow for
dish democracy. The com-
miszion has decreed that lo-
cal zoning boards can’t ban
dishes except for “reason-
able” health and safety haz-
ards. Now, a satellite anten-
na can't be treated any
differently than a TV anten-
na. Interpreting what's “rea-
sonable” should make things
pretty hot at your next com- |
munity board meeting, and
provide a handsome sideline |
for lawyers 'til the Supreme
Court tunes in.
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HEAVY-DUTY HARDBODY

THE NEW NISSAN HEAVY DUTY BIGGEST CARGO BOX. The cargo box  BIGGEST V-6 ENGINE. The engine—
LONG BED. You work hard in a heavy-duty  —double- '.-.'rﬂlm steel. B8 long ; biggest in any compact truck eve
job. You need a Hardbody er 17" deep. Bigge '
The payload—2000 Ibs. Supported by a of any nnumrm ck, incl
reinforced box-ladder steel chassis. Beefed- B 5
up independent front suspension. New rear
eaf s . Heavy-duty rear coils. Tough ge - [
LT195/75R14 tires B Tough.

THE NAME IS MSSIIN

NISSAN

| T T

iﬂ R

—

!ELT
TOURSELF @




The charge that’s
% good anywhere.

.

e —

Your camping trip was small heater, electric blanket, And Oil Alert” tostop the—~
terrific. YouTre rested and full hot plate—even a small portable engine automatically béfore the
of energy. refrigerator. And do it quietlv—  oil level drops below a safe level.

But what about vour car?  thanks to Honda technology: Your next outing, take credit
It mav need a lift to get things Every Honda portable for a touch of genis. Take along
going. Time to break out vour  generator—from 650 to 6300 a Honda portable generator.
Honda portable generator. watts—is durable and conve-

A Honda portable gener-  nient. Each has a reliable, easy- _
ator can make vou feelright at  starting four-stroke engine.
home any time voure camping,  Most feature simultaneous Power
hunting, fishing or boating. AC/DC output to run appliances i

Run lights, a T\, stereq, while you charge a battery. Equipment

T PR LT ¢ satety wae esvmnend oa read the owrers manpal bvfome operating voue londa Power Eqeiprnens, 1886 Amiesican Hoexda Moeoe Cos The




Outdoors

e

the wheel?

2

King Marine's steering column-mounted autopliot is for small boats.

p to now, autopilots

have been considered
rather mystical contrivances
designed to guide large pow-
er- and sailboats through the
sea’s assorted treacheries,
Buried below deck, they si-
lently manipulate rudder-
stocks and steering gquad-
rants at the touch of a dial
mounted up on the bridge-
deck. That means skippers

| are able to manage the ship

instead of merely drive it—
overseeing navigation, deck
work, even lunch prepara-
tion, rather than mindlessly
holding a steady course. Re-
cently, the advantages of
having an autopilot on board
have extended to smaller
boats—even center-console
fishing boats. The Cannon
Helmsman (8295), for in-
stance, i a remote-control
device that gives simple left-
right commands to an ele-
mental helm-mounted steer-
ing adjustor. If you have to
leave the helm to work a fish,

and you want to nudge the
boat “over there a bit,” yvou
push the left button and the
wheel dutifully obeys. The
King Marine AP-2000 Auto
Pilot (3695), pictured here,
mounts just as simply—just
elamp it to the steering col-
umn—but it connects to a
fluxgate compazs, or head-
ing sensor, in the bilge. You
dial in the desired course,
the heading sensor makes
certain the boat is indeed
steaming where vou want it
to and directs the business
end of the autopilot to per-
form course corrections as
needed. Both units are inter-
esting examples of large
boat “technology trickle-
down” that's finding its way
aboard smaller vessels.

For more information,
contact King Marine, 5320
140th Ave., Clearwater, FL
S33520-25846, anil Can-
non/S&K  Products, 1732
Glade St., Muskegon, MI
49441.
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They're calling this 6-shot
revolver the GP-100 ($340),
and it sports a couple of in-
teresting improvements for
dedicated handgunners. The
evlinder locks fore and aft by
way of a bolt/slot azsembly
at the front of the erane and
a pilot bearing at the rear. In
addition, the GP-100 grip iz a
pleasing marriage of syn-
thetics and wood. You get
the impact absorption of
black rubber without

sacrificing the aesthet- 4
ies. The grip area also \
houses the mainspring

seat and trigger guard
latch. Happily, these add-
ons have done nothing to de-
tract from the pleasure of
firing this well-made Ruger
producet, as [ learned during

| Ruger handgun innovation

a practice session at the
Ruger factory, This slightly
mugzzele-heavy weapon will
accept .357 and .38 Special
rounds, and for some pecu-
liar reason, 1 achieved better
groups with the heavier
loads. See how you do, Con-
tact Sturm, Ruger & Co.,
Southport, CT 06490,

A contoured grip
made of synthetics
and wood characterize
Ruger’s new GP-100 357,

The fishing boat refined

Grumman’s new Pro 16 shatters the notion that there isn't
much you ean do to improve the typical plain vanilla lakeland
fishing boat. You know the type. Manufactured in aluminum.
Hard athwartships seating. No room for stowage. Gasoline-
tinged bilge water swirling around your ankles. The Pro 16,
for intelligent fishing folk, takes this albeit proven hull form
and builds in features like a casting platform, livewell,
carpeted cockpit and dry stowage, All for under $2500,
Contact Grumman Boats, Marathon, NY 13803,

An Intelligent seating plan and livewells spruce up the Pro 16,

Tent/camper compromise

Full-size recreational vehi-
cles are expensive to oper-
ate. Backpacking is a bit
crude. The intelligent com-
promize is the
Camper by MCI Distribu-
tors (£1495). The tent folds

out of the bed of a small |

pickup, covering the bed of
the truck and extending to a

4 by 6-foot living area for
cooking or socializing. A ply-
wood tent floor is incorporat-
ed in the design, which adds

Quickie | insulation and security from

creatures of the night. For

—

more information on this ba- |

sic RV, contact MCI Distrib-
utors, P.0). Box 1149, Hills-
boro, OR 97123, ™

You get sheiter, con-
wvenience and mobil-
ity In the Quickie

Camper, the RV al-
ternathve.




Homeowners'

Clinic

BY NORMAN BECKER, PE.

'Hollow-core door
insulation question

have two hollow-core lau-

an doors in my house
which lead from heated to
unheated areas. 1 would like
to insulate these doors by
injecting some insulation
through a series of holes
bored in the hinge gide of the
door and plugging the holes
with dowels.

I can't determine the best
insulation for this use. Foam
insulation in spray cans is
one possibility; however, one
door iz 36 in. wide and 1
wonder if the foam would
reach the lower areas. Ver-
miculite is another option.
Your ideas would be greatly
appreciated,

FAUL BLACKENSTORE
DOWNINGTON, PA

You can't insulate hollow
core doors the way you sug-
gesl, Such doors don't have a
large void framed between
the face pasiels. For strength

STLE  LOCKBLOCK

~

20

The interiors of hollow-core doors prevent adding insulation.

and stability, the panels
(which are only about Vi,
thick) are bonded to one of
three types of wood or wood
derivative cores: wesh (also
called cellular), ladder and
implanted blanks.

Mesh cores consist of in-
terlocked strips wiich form
a grid throughout the core.
Somietimes honeyoom b cores
ave used pather than a grid,

Ladder cores ave made of
vertical or horizowtal strips
whick are rowghly parallel.

Implanted  blank  cores
congist of varions shapes:
spirals, tubes or hovey-
combs that may or may nol
be joined fogether.

Therefore, injecting foam
or pouring insulation will
not filf the core. Dnstead, try
eovering one or hoth foces
with rigid insulation, For o
pleasing appearance, the in-
sulation can be covered with
wall paneling.

HOMEYCOME CORE

Cleaning bricks
How would you clean bricks?
The bricks on my front and
back porch have little green
blotehes of fungus growth.
F.& FORKE
MANVILLE, NJ

The growth gon vefer fo
may he moss, which often

| s o wasan ey saefiees

that arve damp apd nol ea-
posed to sunlight, The moss
can be scrubbed off with
howsehold bleach, Remove
bleach residue left on the
bicks by rinsing thovough-

the patin. You con wsge a
waler-emulsifying paint |
stripper, which ecan be re-
maoved by washing off after
it's applied, such as the one |
made by Red Devil. |
Onee the point has been

| renroped, the concrete showld

ly. Comemon Meach vsunlly |

ks fime, boed i your biricks
weed stronger treatwent, ey
o weak weed killer or @mmo-
wiren sulfite.

The Brick [Institule of

Ameriea, 11500 Commeree |

Park [v,, Reston, VA
22001, publishes a  good
hooklet (technicol note No.
M, 75 cents) that disensaes
cleaning a varviety of stains

Sfronn bick, ranging from

greaze to smoke vestdue,

Peeling patio

| have a concrete patio which
[ have painted four times,
twice with water-based
paint amd twice with oil-
hased paint.

After people walk on the
patio, | wash it with plain
water. The next day, the
paint lift=. Also, | thorough-
Iy washed the patio with
goap and acid. 1 even gave it
two coats of water-repellent
solution.

Please tell me what 1 am
doing wrong and what kind
of paint will stay on conere-
te. M. LEV]

LOs ANGELES, CA

Putting  the  oil-based
patat on the concrete was o
mistake, For one thing the
ol veaetz il the lime i fhe
concrete and forms a soap
which beconnes soluble and
loses bomed. Also, the prob-
lewn weas  conmpoatnded by
putting a latex point on fop.
The oil pait is fairly fexi-
ble bui the latexr is fairly
rigid. The differences in er-
pansian and contraction be-
tween the two causes the la-
tex to crack.

1 awondd be hest to remore
the foir lmyers and repaint

| asbestos-cement

fe rinsed thoroughly and al- |
fowed fo diy, Repaint it with
firo coats of ehlovinated rub-
ber-based paint for swim-
ming pools. The firsf cool
shondd be thinned, so it pene-
trates and octs oz o primer.
Follow it with a full-bodied
secord conml.

You can get the solvents
for thinning the paint from
your loeal paint dealer. The
sofvent will probably con-
tain Xylol or Toluol; both
are flanable  hydrocar-
bows, so be eaveful handling
and storing them. A lafexr
paint, which is easier to use,
tsn't as durable awd will
wear mther easily compared
to the chlorinated paint.

Dirty roof

My home's roof is covered by
shingles
that are 13 vears old. Origi-
nally white, they are now
dark gray with mildew. How

should I elean them?
ROLAND L. LAFLEUR
OPELOUSAS, LA

Agide from the mildew,
the shingles' sirfaces proba-
by have been darkened by
airvhorne divl. Owe way to
clean then is to use a sofu-
fion of % cup trisodinm
phosphate (such as Sotlax),
Ve enepr of lawndry detergent
amd one guart of household
Meach., Add enouwgh warm
waler to make one gallon of
solulion,

Wear rubber gloves fo pro-
tect your hands and observe
all safety precantions while
iworking an the roof, Ashes-
tos shingles are brittle, so be |
carefid not o crock any, PM

Do Mo Mriw it horne- s rEle e o
reparie peviilend Senal i fo Soweouen-
ers' Clie, Popular Mechanics, 28
Wenr 3700 S, New Yok, NY 1o0e8,
Letlers eowmed b gaswvred indievd-
warlly, bt prodlems of wrde fntevest
well b aliwesssen i the ol For |
wicwr Mgpmme-repeaiy andd meainlenanoe
help, gt P Howe Care e,
255 postpnrrd. Sesed o ardens) fo
Popilar Mechawes, Hor 1004, Kudio
Oty Stotame, New Fork, NV 1ropai.
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Now you can
have Lifetime
Security in a
CASH business
where you can
easily make up

to $200.00 per

day and more

Find out how ... _
... send NOW for your '§

FREE Lifetime Security Fact Kit

Your FREE Lifetime Security Fact Kit tells vou
how to make $18.00 to $30.00 an hour in your own
Foley-Belsaw Full-Service Saw and Tool Sharpening
Business. Your FREE Fact Kit explains how vou can:

— be your own BOSS!
— work full time or part time, right at home.

— (0 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 so easy to learn. Foley-Belsaw gives you
all the facts and instructions. No previous experience
or special training is necessary. All vou need is the de-
sire and ambition to be vour own boss, Foley-Belsaw
tells vou evervthing 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.

You'll guickly be able to develop the skills necessary
to earn 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-Service
Sharpening Business can provide. .

... CASH for future security or supplemental

income

... CASH for travel, vacations, fishing trips

... CASH for the things you've always wanted!

And vou'll be able to set your own hours and not

have to worry about layoffs and strikes. There are no
franchise fees. Best of all—age or physical condition
1s 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 Albuguergue. 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. So WRITE NOW for vour FREE Lifetime
Security Fact Kit. It's yvours to keep with NO

o The Fi -Bolsaw
OBLIGATION. mn“ﬁ'.ﬁ bipears “'fmﬂv

Kansas City, Missouri 64111

FREE

LIFETIME
SECURITY

FACTKIT

The Foloy-Belsaw Company
20271 Fleld Building
Kansas City, Missouri 64111

1 YES, | want to know more! Please rush
my FREE Lifetime Security Fact Kit.
Mo obligation
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Car Chinic

A glassy act
n auto glass shop in my
area wants nearly 3100
to remove the windshield of
my car, a 1984 Ford Escort,
and seal the area to stop a

| water leak. Can vou suggest

a way for me to do this repair
job myself?
THOMAS ARNSBACK

COLLEGE FARK, MD |

If you're certain waler iz
Teaking fromt avownd the
windshicld, sealing gops s
sol wsnally that big a deal.
The windshields of many |
newer models have a wre-
thamne seal thal virieally
Binds the windshicld to the
body  flange, making  the
glass a structurnl part of the
car instead of a separals
witit. This makes it unneces-
gary to take the gloss out fo
plig a leak.

Gret a treine molding remon-
al tool and slide it wnder the
molding wntil it strikes the
molding  refoining  clips.
Tuwist the tool and the mold-
tng will pop free, [

You will also need bufyl
windshield adhesive sealer
and liguid butyl afferseal fo |
do the repair. These prod-
wets can be prorchased at a
slore that sells automobile
plass supplies.

Here are the steps to folfowe
after removing the trim
molding:

1. Inspect the wrethane
sealer arownd the oulside
edge of the glass for breaks. |

2. When you find a suspi-
ciouy area, spread o §- (o §-
i =long bead of butyl adhe-
zive sealer af the edge of the
gliss, '

2. Use a thin plastic or
wooden tmplement, sueh as

22

a clean Popsicle stick or eof-

fee stiveer, o push the butyl

widkesive sealer info the gap.

5. Apply a thin eoating of
tiguid butyl aftevseal to the
butyl adhesive sealer. The
afterseal softens the sealer,
causing it to swell and fill
the gop. That's all there 15 fo
this fir.

Important: Using  butyl
adhesive sealer without the
Figuid butyl afterseal is a
waste af fime and effort, Bu-
tyl adhesive sealer by itself
won't seal a thing.

No offense
meant, Mickey

I want to suppest that vou
alert owners of 1982 Dodge
D50 pickup trucks equipped
with the Mitsubishi 2.6-liter
engine to a serions matter

PV CAR CARE

Nuts about grease

According to Tany Alico Jr. of Brooklyn, New
York, he's never had trouble getting lugnuts
off the wheels of his car, No jumping up and
down on the lug wrench or using a 6-ft.
extension pipe for Tony. That's because he
takes the lugnuts off every year, smears some
lithium grease around each wheel stud and
runs the nuls back up, This spreads grease
over the threads of the nuis and studs. The

that eould ruin their engines.
About 1% vears ago [ got a
recall notice to have a plug at
the rear of the valve cover
resecured. Resecuring in-
volved a dealer mechanic re-
maoving the plug to slap some
ardhesive on it.

While driving recently 1
noticed a drop in oil pres-
sure. | immediately stopped
the vehicle, opened the hood

| and found oil all over the

firewall and dripping down
to the road. The dipstick
showed that the crankease
was empty. | alzo dizecovered
that the valve cover plug
was missing.

To make a long story
ghort, 1 called my wife and
we refraced the route I'd
been driving. We found that
black plastic plug, with the
glob of tan adhesive still
stuck toit. It was then that |
noticed there's no flange on
the plug to keep it in place,
adhegive or not. Chrysler
must be slipping when it
puts out such a Mickey
Mouse repair for such a criti-
cal oil-retaining part.

JOHN B, LITTLEFIELI
BELLE HAVEN. YA

You've heen worned, owm-
ers of similar vehicles with
2.6-liter engines, If wowld be
a good idea periodically lo
see that the valve cover plug
is still securely attached to

well-lubricated hardware never freezes to-
gether, thus never giving Tony a hard time

when he has to remove a wheel. Antiseize
compound should work, too. If lugnuts are

the polve cover. If it was
installed correctly, wsing the
specified high-strength ep-
nxy and thoroughly cleaning

both surfaces, the plug
should stay prt.
Cosmetic surgery

Last week I looked under my
bramnd new 1986 Ford Tempo
and got the shock of my life.
Although the car had been
driven only 515 miles, many
of the components, including
ghocks, coil springs and oil
pan, were covered with rust,
[ drove to the dealer who
told me not to worrv—that
this was normal and the
parts weren't really rusted.
He called it surface diseolor-
ation and said it won't harm
anything. 1z he correct? 1
need peace of mind.
FRANKLIN BARON
BETHLEHEM, PA

Rust is rust. However,
this rusf won'f accelerate to
cause parts o eventually de-
teriorate or affect perfor-
TICE,

“*Cosmetic rust,” lef’s call
it, occurs mainly to cars thet
are kept in storage for long
periods before they're sold.
Your dealer conld have
treated affected components
to get vid of rest hefore he
turred the car over to you. If
it's upsefting you, agk him fo

{(Please hirn o page 25)

TOROUE LLEGNUTS

TOSPECS N
SHOP MAaMLIAL

properly torqgued, they do not need corrosion
to held them in place.
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Win the Mobil

in the
Great Corvette Giveaway
Sweepstakes a

...ana se upto $3.0

Corvette

Now you can enjoy savings as well as extra motor oil performance from Mobil—the oil used by the 1985 SCCA
Endurance Cup Champions! We'll send you a $3.00 cash rebate when you mail proofs-of-purchase of 5 quarts of
Mobil 1 Motor Oil, or a $1.25 cash rebate when you mail proofs-of-purchase of 5 quarts of Mobil Super or Heavy Duty

Motor Oil. See details on

ertificate.

SWEEPSTAKES OFFICIAL RULES—NO PURCHASE NECESSARY

1 Yo arw subomaticslly erieved in the Mabd  Grex Corvene Gradnly Swiipalibis mhen ypéu submd pour
requesd lor Ihae BSobal "Mitor 04 Relabl . uiing Ihii codtilealn. Due b0 Stale laws rebale carificates ubkained at
BETHLE SLALGAS will ol Be kieded inta Ba gewepslsh ey drawng o e lpdowing slaies Maine. Mew Hampabie
Massachuseis. Mim ey, Marplsnd Wigea and Wevada

2 pou do nol mish lo quably A 5 rebabe. Bul wes bs exied th sweolliben, pou mep stic by completmg Mis
Enrlifcile or by simply hand-prinkng pour name. sodieis snd g code ahd te name “Mobil o ) 0§ piece
o paper snd mailing it 1o “Gresl Corveite Giveasay' Swessslakes, P O, Box 4558, Rpduavile. NC 273224544
Vadmoni nsidents only. “Greal Corvetie Giveaway ~ Seespstikes. PO Bea S542, Asdiville, NC IT1E2-4567
Enter as ofien a8 yend wish, Do sach $nirp Mok be Subed separabsly snd postmaried by Julp 1, 1585 Mol 04
Loeporston will not b Lo iata il g whalen enlries. Vesmoni cesidents will have
poslagn rHumed.

L Mobd 0¥ Corporaton will pward Bu ifloming peizes in this promabos: One Grand Praw —Cusiom 1956 iptd §
Chewinlel Corvelie wilh Mlasdind equipmend. incheding V-4 Engne. 39 Condrinning, powes SIESing, pomes
Bk, pEwin windows, Esgie GT lews. and AM 7 FM sisveo radio ($30 900 Valer) lis Feal Prifes— Cuiios Mgt
1 Corvaile Mins-Car (§700 Value), Bnd one Sousand Second Prides — Cunlom Mabd 1 Resa-Conhalisd Race
with bufiery-operated remote controler (349,95 Ve —8 AR 1 5V and 4 C cel 1 5V slalne Bafteries nol ingluded)

Rebate applies to all viscosities—
plastic and fiber containers

§ During @ meek ol August 18, 1988, minnern will be weiscied ai random om a8 vele eninies receioed, By
Glendewteng Assoriain, e, an |udging seg WhasE dECHIONE BE Snal on i Samens
te LI 10 s amenpatakes Farticipants whoss enines 8re ssecied il be nebfed by Ml khd mip b requesied
1o pge pd refwin within 3008 3 OF RoSlCElon 3 1o m Ceiilying T shgi By tor paricipalion in this

#gl release TEQArding pRER Fwatda. In The tverd ol aos-comphance mith the 35-day tise period. an allemasis
winnes will be selecied. AN prites reluiied io Ihe LpSaRer o lo Glendinning Associsies, Inc. st undeliverabis
wil b awanded b Bienale wanars. Limil one piirs 1o 8 lassly or heusstsid. Prores sre nol kenserable and no
subsiiaton i Mloeed. Dester prop chaiges. itenss and iegiilraten nol inchaies Pl aficw §-§ wegh s sfer
rabdalion b prie shipmes]. Tases on piibes ane the sobe responsibibty of the winners. Tha sdds ol winsing s
debermined by B numbe ol salies ecsved

& Smespilates partcipation o open o al lcensed orvers Bal are ressdests of P LS. sicepl g sspioyim
and their immedale Wil of Mobil Od Corporation, & subsidiaries. syents ind Glangnning Assotiales. Inc
Thal oflid is youd mhirgwer prohibiled or restrched by L amvd subsec] o ol Federal. 528 and local e ass
reguistion

& For the names o ine Grand and Fril Prics winnem, sead & sell-addvesied. vamped envelape o “Gresl
Corveile Ghreawy  Seespaisia Winsen Ligl, P00, Bon 4557 Reidarilie. NG ITI23-4557 by Aegus! B, 1888

a §3.00 re




CAR CLINIC
{Continued from page 22}

do it pow. Tell kim to call the Ford
vegional office to get authorization, so
the cleawup bill will be picked up by
Ford.

Thought process
[ have a 1985 Pontiae 6000 LE wagon
that has a buzzing noise which sounds
like marbles rattling in a tin can. It's
coming from the back of the vehicle and
iz most noticeable when the engine is
idling. The dealer thought it was a
broken baffle in the gas tank, but a new
tank hasn't helped. I think it's the fuel

pump. What do you think?
KEN JONALITIS
LOS ANGELES, CA

I think like you think, It's the fuel
pump.

This noise is striking a multitude of
1885 GM A-Body maodel station wag-
ons—your Pontine 6000 Wagon, Chevy
Celebrity Wagon, Olds Ciera Wagon
and Buick Century Wagon. Replacing
the fiel pump probably won't help,
becanse it doesn't seem to be the pump
per se that's woisy, but the way the.
pump sits in the gas tank. General
Mafors service engineers are working
on the problem, o theve is currently no

lmmm

Another spark
knock grl.-mlln
A lot of money and time has been lost
trying to cure spark knock problems.
Because there are so many things that
lead to the hot spots and high combus-
tion temperatures that cause this com-
mon and destructive problem, cures are
glusive. One of the more common
causes of spark knock is excessive total
advance, But excessive total advance
may not always be the result of misad-
justed timing. A couple of our mechanic
friends report having cured serious
spark knock on a number of cars, pri-
marily GM models, by freeing-up stuck
centrifugal advance weights.
Centrifugal advance weights are those
wing-shaped plates of steel found within
the distributor and, on most GM en-
gines, directly under the rotor. These
weights swing out as engine speed in-

creases, turning the distributor's pickup
mounting plate or breaker plate and
advancing timing.

If the waights stick, timing will remain
advanced when engine speed drops.
When the next heavy load/low enging,
speed driving situation is encountered,
the engine rattles like its trying to shake
its connecting rods loose. (It is!)

To cure this condition on cars with the
plate mounted right below the rotor, just
remove the cap and rotor, clean the
centrifugal weight mechanism and ap-
ply a thin coating of Lubriplate to all
contact areas. If the springs that pull the
plates back to the low-spead position
are worn, they should be replaced.

solution. You'll have to put up with the
noige wntil they find out how to get rid
of it, at which time I'll let you know
through Car Clinic,

GM’s 2.5-liter engine

I have had a great number of problems
with my 1884 Chevrolet Celebrity 2.5~
liter engine, including the cracked

Essentia
Tools
For Your

Garage.

Yeu know the value of having
the rigat tools for the job at hand.

Easy-lo-use, easy-on-the-
pocketbook Berryman products are
your blueprint for maximum

nee.

Berryman’s B-12 CHEMTOOL
CARB/CHOKE SPRAY dissolves
varnish and gum build-up on the
carburetors, choke shaft and link-
ane of all gasoline-
operated engines.

No shop is complete withoul it.
Berryman products are guaran-
teed. So ask for them wherever
you shop for paris.

Since 118
3800 E. Randol Mill Ra
Arfengton, Texas 76011




block condition mentioned in your Au-
gust "85 column (page 37). As you said
would happen, the company replaced
the engine to get rid of that problem.
But the new engine has given other
troubles, including noisy timing gears
that were replaced and are still noisy, a
warped cylinder head, and noisy lifters
that were replaced and are still noisy,
The latest problem has been a loud and
persistent spark knock. GM fixed it by
installing a thicker head gasket, but
now the car can't get out of its own way.
Performance is so sluggish as to be
nonexistent. Is there no solution except
to junk this bucket of bolts?
R.A BUCHHOP
PERRYSRURG, OH

The upshot of this mess i that you
got a bad first engine. Apparently, you
also gof a bad second engine,

Concerning that cracked block, GM
adwits that the possibility exists for
this to happen to all 400,000 ouners of
1985 -model ears with 2.5-liter engines.
Indications that a crack has developed
are loss of coolant and the presence of
coolant in oil,

Models affected are Chevy Celebrity,
Citation and Camaro; Buick Skylark
and Century; ldsmobile Ciera and
Omiega; and Pontiae 6000, Firebird,
Fiero and Phoenix. The company has
agreed to provide free engine replace-
menis for five years or 100,000 miles fo

SERVICE TIPS

® You guys driving 1985 and early
production model 1986 Dodge Ram-
charger 4-wheel-drive vehicles ocught
to keep an eye on the front axle vent an
the left side of the axie housing. Some
have developed lubricant leaks. To
correct the trouble, a new vent has to
be tapped into the housing and the ald
vent plugged. The job, a fresbis, s
outlined in technical service bulletin
(TSB) 02-12-85.

® Does your 1985 Pontiac 6000
equipped with a 2.5-liter engine and
125C transaxle have an unexplained
vibration in the steering wheel, instru-
ment panel, seat and floor at 55 to 70
mph? Does the vibration cease when
you apply the brake pedal ? The cause
may be the alternator belt, If it's a
cogged belt, have it replaced with a
noncogged belt (part No. 22514316).
m The answer to stopping that pulsa-
tion you may be feeling when applying
the brakes of a 1984 Toyota Tercel is to
install newly designed front brake
pads (part No. 04491-12241). When you
do, have the rotors resurfaced or re-
placed, if nacessary.

m |f the battery on early '86 Missan
Maximas keeps running down when
the car is driven at low speeds or idled
for extended periods with the a'c on,
install a smaller diameter alternator
pulley (part No. 23150-26E00) and a
new fan belt (part No. 11720-16E02).
TSB TSBE-008 says s50.
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ourners whose engines develop cracked
blocks during that period.

But what do you do if the second
engine gives you fits? If if eracks you
might be okay, becawse you'd still be
able to get another new one. Under the
circumstances, however, all I can sug-
gest ix that you coitinue complaining
to the dealer and Chevrolet regional
representative wontil the second engine
is fired to work the way it should, or
someone in power agrees lo replace il

Perhaps the real cause of the spark
knock problem was nol uncovered. A
complete diagnostic check, including
the EGR, EFE and intake hot air

systents, should have been performed.
Reducing engine compression rofio
with a thick head gasket frequently
leads to a loss of power. A switeh to
high-octane unleaded gas is uswally a
better solution when normal frowble-
shooting fails to solve the problem,
Obviously, if you want to pursue the
matter to ils ultimate, there's always
litigation. ™M

DO YOU HAVE A CAR PROBLEM?
Just gak Mort about . Sewd powr guestion (o e
Car Clinne. Popular Mechawics, 224 West 37th 81,
New Fork, NV 10008, While letters camnod be
angwernd indricdinlly, proflemes that ore of gesernl
frferest wenlf B afipenssed tn ihe columen.

YESTERDAY

IT WAS CHLORDANE.
TODAY IT'S ORTHO-KLOK

ORTHO-KLOR Soil Insect &
Termite Killer is a concentrated
liquid insecticide from ORTHO that
will kill all the insects that Chlordane
inally used to control and is

ective against tough-to-kill
ants and termites.

Since it contains the broad spectrum, pro-
fessional insecticide Dursban! you can count

on ORTHO-KLOR to control the major outdoor
home pest invaders quickly and effectively.

Was o
especi

ORTHO-ELOR

Indoor & Outdoor Insect Killer
is a milder, general-purpose
insecticide dust that kills
ts inside and outside your

ouse. Use it to kill most
nuisance pests including
roaches, ants, spiders and
fleas and many others in and
around your home.

ORTHO-KLOR.The powe
replacement for Chlordane
that gives you so much more.

Avoid accidents. For safery, read the entire label Incheding precautions Use all chemicals only as
directed. Copyright i 1986 Chevron Chemical Company All rights reserved.

R ‘H‘

rful




Kings: B mg "tar." 0.5 mg nicoting av. per cigarette, FTC Report Feb "85

SURGEON GENERAL'S WARNING: Smaking

By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.
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‘Balky stove igniters

i lmlfn a Magee liquid-pro-
pane gas range, model No,
LYNT3, UGW-11, serial No,
504420, The electronie igni-
tion worked fine when new
but now, during wet weath-
| er, it doesn't. | have to use a
match to light the oven
Next, the burner igniters
did the same thing. During
periods of high humidity,
none of the igniters work.
JAN MAGNUSSON
NORTHBRIDGE, MA

the electrical contacts. This
could geeonnt for the range's
erralic operation,

To check the siwitehes, dis-
connect the range's power,
Remove the fowr burper
grates, the aeration pans
and the control knobs, Prop
up the top with ity support
rod. The tap berner switch-
es, on the oven's right gide,
are yownderd on top of each
ferner’s gas valve and are
loasely held on avith a nut.
The oven thermostat igniter
switel iz mownted on top of
the thermostat by oo gumall
sevews. Each swifch has fuo
wires atfached,

Test each switeh with a
flashlight continuity fester.
Start with the burner switch-
es. Grently pucdl off both wives
awd remove the hold-down
wud. Lift the switch off the
gas valve stem. Ploce a lead
from the tester onto each
wive termeinnl. Check your
continuity tester: you have a
closed switch if its light is

Your vange may have bod
electvical contacts in the top
brer switches or the oven
igniter switch. When  you
| twrm a burner nob to the
light position or sef the oven
thermaostal dinl, you open an
electrical cirewil. This acti-
vates the electrowic spark
niodidle, producing a spark
af the top burner or oven
igniter,

A little  moisture  and
grease from  cooking maoy
have created a grease fil v on

REMONVE
THES]E_'E'I.SI;-"!RES REMOWVE
FOR T EMOBSTEM  THESE WIRES
FOR TEST
COWVEM
BURMNER IGMITION
SATCH SVATCH

GAS VALWVE

DRIFICE GAS LINE

TO CWVEN SAFETY WALVE
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Remove the two wires on each burner switch and on the oven ignition switch to test continuity.

o, (You may expect the op- |
posite, but this is how this
miodel’s switches work.) Ro-
tate the center section of the
swnfeh wntil it hits mari-
wemn travel, This should be
the light position; ils con-
tacts are open and the light
should be off. Test all burner
swritches this way.

Next, pull the wires off the
oven thermostal swilch and
altach the tester leads to each
terminal. It should test in
the zawe manner as the
turner switches. The light is
an if the thermostiaf is off
and its eontoefs arve closed.
fhal the thermostaf to any
setting and the Hght should
gooff. Quickly turn the ther-
mostel off and reattach ifs
wires. Note: A small
awreoitnd af gos will flow into
the oven during this lest, so
turn the thermostel off as

soome a8 the  switeh  is
checked,
Reinstall  the  burner

srwilches and finger-fighten
their hold-down nuts.

| frigeration

Ob- |

fain  replacement switehes |

are bdly worn by writing
the Roston Stove Co., Bor
a2, 155 Jofn St., Reading,
MA 1867, Inelude the
range's serial and  weodel
nuwmbers. A burner swilch,
part No, 82E1424 is aboud
£5; an oven igniter switch,
part F2EL437, is about $9,

Refrigerator fix

I have an RCA Whirlpool
gas refrigerator with a Ser-
vel burner, serial No,
B04628, 1 have a place in the
mountains and have invested

KMOB STEM

TO OWVEN PILOT

fur those that tested bad or |

| has an EER vating (Energy

frcts: the size of the room to

in this refrigerator to the |
tune of $400, It has a natural-
gas main orifice and turbula-
tor, but [ need to switch it to
a bottled-gas main orifice

and turbulator.
MATTHIAS K. HACEL
HATTFIELD, Pa

Contac! Kern's (fas Re-
Co., 3928 La
Mesa, Central Valley, CA
GR019; (918) 275-2045. They
have compiled a short ser-
vice manual thal may be of
interest to you. M's called
Servel Whirlpool 1843-1957 |
frax  Refrigeration  Repair

Manual, In order to get the
right parts, supply Kern's
with the refrigerator’s model
wimber, its BTL input and
tell them the altitude ol
wihich it will be aperating.

Service tip
Now that swmmer's here,
we'll need our air condition-

ers. If you are shopping for a
wew one, jot down these

be air conditioned, how
many windmes if has, if it's
imsulated and the available
voltage (120 or 230 volfs).
Theze facts will help you
chooge the right unit.

An air comditionei’s BTU
(British  Thermal [nits)
tells you the amount of heat
the wunit removes in one
houwr, The larger the BTU
rating, the more cooling
power i has, Remember,
higger isn't always betler. A
wnit that's too big for a room
will give it o clammy feeling
atnd one that's ftoo swall
won't cool adegquately.

An air conditioner also

Efficiency Ratio). This rates
the amonnt of cooling it does
in relation Lo the electricity
it uges. The higher the EER, |
the greater the efficiency.
Remember to clean an air
conditioner's filter frequent-
ly. Be swre windows are
closed while it's on and close
Winds on the sunny side of
the howse, ™

If gow haeve o probdem wnth auy
applignee, sepd yourrguestion, plorg
with the model and serial nunbers,
to Applinnee Clinie, Poplar Me-
chitics, L] Weat S7th St New
York, NY nwto. Sorry. but letters
easaol b ancwvered  mdividwally.
Pogbloms of amde iwltereat il be
diacusaed in this column, |

£7



BY RON SCIBILIA

'MacEvolution

Sincr its introduction 2%
years ago, Apple's Mae-
intosh has played Carmen to
the computer world, inspir-
ing intense but divergent
emotions in those who follow
the scene. As advanced and
appealing as the Mac might
be, it has always been
viewed more in terms of its
potential than its present ca-

| pabilities,

For this reason, Marc's lat-
est incarnation—the Maecin-
tosh Plus—will disappoint as
many people as it satisfies,

Evolutionary but not rev-
oclutionary, the Macintash
Plus carries the basic Mac
design concept another step
forward in power and utility.

| But it won't quiet Mac zeal-

ots seeking the Ultimate Ma-

chine to capsize [BM's PC

and Commaodore’s Amiga.
Given the well-known

wish lists of Mac supporters,
the Mae-Flus iz as notable
for what it isn't as for what it
is. There's atill no color out-
put, no easily accessible in-
ternal expansion slots for
add-in boards. Nor is there
an upgrade in horsepower
from the original Macintosh
powerplant, the Motorola
MCGR000 microprocessor,

This said, the Mac-Plus is
nevertheless an extremely
strong performer. It demon-
strates not only how far the
microcomputer has come ina
very short time, but alzo Ap-
ple's determination to cor-
rect the shortcomings of ear-
lier Mac designs.

Among its improvements,
the new Mae boasts faster
processing, more internal
memory and more data stor-
age on disk. The versatile
new keyboard has both nu-
meric keypad and arrow
keys. Moreover, the
Mae-Plus offers great-
er flexibility in hook-
ing up peripheral de-
vices. A lot of these
improvements are al-
ready available from
outgide vendors, but
now Apple itself has

Apple’s Macintosh Plus
offers more flexibility for

add-on peripherals.

welcomed  these enhance-
ments  aboard—along  with
the blessing of the Apple
warranty.

For internal RAM (ran-
dom-access  memory)  vou
now get a full megabyte—I
million characters. You can
expand internal memory on
the Mae-Flus to 4 million
characters.

Meanwhile, the new Mae's
Ae-in,  mierofloppy  disk
drives give you twice the
storage capacity of the origi-
nal—a&M, 0 characters per
disk, or about 400 double-
spaced pages of text.

Underscoring the eompa-

programs as earlier Maes
did. The Macintosh 512K,
which does include both pro- |
grams, is still available, its
price now cut from $2499 to
21999. You can upprade an
older Mac to Plus status with
a new keyboard, disk drive
and logic board kit. Thiz will
eozt approximately 21000 for
the Mac 12K, or $1200 for
the 128K version.

Digital Degas

Another RAM millionaire in
the personal computer world
ig Atari’s new 10408T, a
more powerful addition to
the California supplier's 8T

Shadovad Text
ot

DEGAS, from Batteries Plus, is for the artsy Atarl 5T micro.

ny's realization that the Mac
system must be opened up if
it's to prosper long-term,
Apple has added a new con-
nector on the Macintosh
Plug's back panel. This
makes it easier for thivd-par-
ty hardware suppliers to link
up high-speed, high-capacity
storage systems such as
hard disk drives and tape
backup systems. Thiz SCS1
(Small Computer System In-
terface) parallel port trans-
fers data up to five times
faster than the Mac's serial
port.

Apple has also boosted the
Mae-Plus's speed by revising
the Mac's operating system
software and fundamental
graphics routines, This is
done with a*new 128K ROM
(read-only memory) chip
that's twice the size of the
original Mac's. The re-
worked chip offers RAM
Yeaching” that euts disk ac-
cess time—and thereby in-
creases functional speed—
by storing often-used pro-
gram chunks in internal
memaory.

What's the price for prog-
resz? The Macintosh Plus
carries a suggested retail tag
of $2599, but the new unit
doesn't come with the popu-
lar MacWrite and MacPaint

line of microcomputers. For
raw power on the cheap, the
10405T—sporting a mega-
byte of RAM—is in a class by
itzelf.

The system costs $1000
with a high-resolution mono-
chrome monitor. With a col-
or CRT it's $1200,

Atari claims that 250 soft-
ware titles are now available
for its new micro, with pro-
grams in a wide variety of
applications, Canadian soft-
ware publisher Batteries In- |
cluded has a powerful and
low-cost ($40) painting pro-
gram called DEGAS (for De-
sipn  and Entertainment
Graphic Art System) that
showeases the graphic tal-
ents of this Maserati-for-the-
TMAaRRES,

DEGAS includes a palette
of over 5 colors, works in
all three Atari ST resolution
modes, and has 15 built-in
brush patterns. The pro-
gram, which makes use of
the GEM graphics interface,
has 6 pre-designed patterns
ready for you to draw on,
and features mirror, shadow
and airbrush techniques.
You can combine text with
graphics; the program in-
cludes one text font, plus the
capability for custom-de-
signing others, P
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Save Gas, Save Engme with “POLY”

The following introduces one of the
most fully tested and proven gas saving,
friction-reducing engine treatmenis ever
to reach the market!

The Secret is “Poly”

“Poly™ is short for polytetrafluoroethylene
(TFE}, the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one guart of Slick 50
can reduce engine friction, increase pgas
mileage and horsepower and reduce engine
operating lemperature, causing vour oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls,

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in in-
dependent 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 ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

One of the country’s most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence. “'We actually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there.”

“Dune Buggies & Hot VWs™ magarine
April 1983 issue records the results of their
one year testing of Slick 50. *“We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50

The Federal Aviation Administration has
fully accepted a similar product for airerafi—
Slick 50 Aircrafi Piston Engine Treatment
(FA.R. #3349), This FAA endurance test
simulated 1400 hours of engine use.

The senior engineering researcher at a
leading southern California university
stated, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university.”

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
water temperature never rose and the en-
gines sustained no apparent damage.

GAS AND DIESEL
1US. QUART/ 946 UTER"

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical, send $2.00 to cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

it's Easy to Treat Your Engine

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

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

Works with Most Oils

Slick 50 will work with all petroleum-
hased nils and all synthetics compatible with
petroleum-based oils with the exception 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 depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

1. Increase mileage

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

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up 10 90% of the engine wear on a car
can be caused by lubrication starvation cars
experience when first started before the oil
begins to circulate. Slick 50 can eliminate
this problem for less than the cost of two
tanks of gas,

Slick 50 Will Not
Affect Your Warranty

Slick 50is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer’s engine warranty re-
guirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you dont
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
guestions asked,

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier o
sell than many other products. Free dealer-
ship information is sent upon request.

Free engine flush sent with each order.
Free shipping with orders of 2 or more.

For purchase or further information
call toll-free 1-800-525-8624, ext. 6 (in
Colorado call 1-303-762-1385) or send to:
Progressive Energy Corp., 3148 South
York Street, Dept. PM686, Englewood,
Colorade 80110

¥es, | want to improve my car's performance

and save my engine — rush me risk free

[ One Slick 50 at $3995 + $4.00 shipping
and handling.

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

[0 Check [ COQD [ Visa/MasterCard

Card # _ -

Exp. Date

MName e

Eﬁgflrg“#;ﬂ adovess if possible for UPS delvery)

City . State___ Zip. =
——PEC
e

Beee e

3148 South York, ¥PMEaE, Englewood, CO 80110
TOLL FREE 1-800-525-8624. In Co 303-762-1385
Z10BE Progressrss Enargy Corp



Car with traction control out-drags wheel-spinning competitor,

rjeplog, Sweden, is a
iny village of some

2000  inhabitants, located

just below the Arctic Circle
in Lapland. It has neither an
airport nor a railroad. What
it does have iz a seemingly
endless winter, bitter cold,
and the deepest lake in all of
Sweden (Lake Hornavan, at
| 603 fL.).

As goon as the ice on Lake
Hornavan gets 3 ft. thick,
the auto, truck and tire man-
ufacturers of Europe flock to
Arjeplog to do winter test-
ing on “tracks” plowed
through the snow on the ice.

In 1972, Mercedes was the
first earmaker to come to
Arjeplog, using the frozen
lake to develop its antilock
brake system (ABS).

This winter, a small group
of auto journalists squeezed
into three helicopters for the

30

last leg of a long journey to
Lapland to try three of Mer-
cedes” newest car control in-
novations: an automatic lock-
ing differential, acceleration
skid control and an automati-
cally engaging 4-wheel drive
(4MATIC).

A conventional limited-
slip differential uses spring-

loaded clutches to limit
wheelspin when one wheel is
on a slick swrface. In the
Mercedes  system, the
clutehes are applied hydrau-
lically when a wheel begins
to spin. The clutches are
automatically disengaped at
speeds over 25 mph, when
the gas pedal i= released, or
when the brakes are applied,
to avoid the squirrely han-
dling of conventional limited-
slip rear ends under these
conditions.

The aceeleration skid con-
trol system is even more ef-
fective for preventing wheel-
spin on slippery surfaces.
The same wheel sensors that
detect lockup in the ABS
brake system are used to
detect wheelspin on accel-
eration. The brake is imme-
diately applied to the offend-
ing wheel or wheelzs to
reduce spinning. If that
doesn't do the job, a second
control loop reduces enging
torgue by overriding the gas
pedal signal in the car's
“drive-by-wire” electronic
accelerator. The engine does
not rev up even if the gas
pedal is floored, the wheels
do not spin, and the car won't
fightail.

When Mercedes set out to
develop a 4wd system, they

AMATIC sends V5 of the power forward, % to the rear wheels.

felt obliged to outdo the com-
petition. AMATIC iz a part-
time 4x4 svatem that is en-
paged automatically when
wheel sensors detect any slip
or spin. If wheelspin con-
tives, even with 4wd en-
gaged, first the central dif-
ferential and then the rear
differential are automatical-
Iy locked. All this takes place
within split seconds, with no
decizions or action required
by the driver. Every few
seconds the system shifis
back into 2wd to check trac-
tion eonditions. It's uncanny;
the system is s0 smooth you
can't feel the 4wd or differ- |
entials engaging. |

This is, perhaps, the only
drawback to any of these
clever systems: they give
the driver such a feeling of
confidence that it's easy to
et cocky and steam into a
turn much too fast. To help
avoid this, a warning light on
the dash comes on when one
of these systems is engaged,
informing the driver that he
is approaching the road's
limit of adhesion. The mes-
sage is clear: slow down, stu-
pid! As we found on Lake
Hornavan, if you ignore the
idiot light you're likely to
leave big, Mercedes-shaped
holes in the snow banks! PM

Car with 4MATIC [right] tracks safely around an cy turn while rear-drive car begins to spin out.

I
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High-performance racing cars that generate about 600 horsepower demand tough, quality
parts. 50 does your car, And Motarcraft spark plugs, filters, batteries and motor il defiver top
performance, out on the race course or on the highway. Because the technology used to
develop Motorcraft racing parts is the same technology used to develop Motorcraft quality

parts for your car or truck.

Motorcraft quality parts have been installed as oniginal equipment in more than 35 million
Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all
vehicle manufacturers. So no matter what kind of car or truck you own, there's only one logical
choice. Motorcraft, of course—so you know you're getting reliable original equipment quality
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft from Ford. Quality parts L =
for all makes of cars and trucks, b

Motorcraft fromFord

EXCEEDS THE NEED Buckle up—together we can save lives.




'The fut

of contr:

Obviously this is a new Honda Accord. It’s
just not all that obvious. Or is it?
"The front of the car is apparently low. Yet

the engine is larger. Both have their advantages.

Better aerodynamics so less power is needed.
And more power when you need it.

"The lower front offers less wind resistance.
"The streamhined shape contains retractable
halogen headlamps. We've increased the size
of the engine to two liters. The engine mounts
have been redesigned to absorb vibrations.

Moving ahead to the rear, you'll notice the
roofline is lower. Inside, however, vou'll find
more headroom. That’s perfectly logical. Honda

i.":l: s Ametnah | ids St U |

engineers choose to give room to people by
giving less room to the car.

"The important part of the comfortable
ride you enjoy inside is found outside the car.
A unique suspension system that’s never beer
used on a front-wheel-drive car. Designers call
it a double wishbone and race cars have used
it for vears. We have used it on all
four wheels like no other car.

Since the suspension
1s denived from many
vears of racing
experience,

L 4




front seats with

vou might deduce that the handling isan work with a touch. And new
.nce. You would be correct. adjustable headrests offer better support.
have included

exhilarating experic

The Accord DX Hartchback shown here For your convenienee, we

comes with rear seatbacks that split vertically ~ aquartz digital clock. Tc will keep an accurate

for versatlity. Ithas thirty-seven pereent more  account of the good ame you will have while
driving the new 'Accord. Nothing contradictory

cargo area. And there 182 rigid cargo area COvek
The steering wheel adjusts. Panel switches about that. mmmm
The NewAccord
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SURGEON GENERAL'S WARNING: Quitting Smoking

Now Greatly Reduces Serious Risks 1o Your Health.




ire is full
dictions.

you might deduce that the handling is an
exhilarating experience. You would be correct.
"The Accord DX Hatchback shown here
comes with rear seatbacks that split vertically
for versatility. It has thirty-seven percent more
cargo area. And there is a rigid cargo area cover.
"The steering wheel adjusts. Panel switches

work with a touch. And new front seats with
adjustable headrests offer better support.

For your convenience, we have included
a quartz digital clock. It will keep an accurate
account of the good time you will have while
driving the new Accord. Nothing contradictory

about that. EEEEE
"The NewAccord



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




The big broadcast

Have you ever scanned
through the FM band of
YOUr steren tuner or receiver
and come across something
vou want to hear, only to find
the music ohscured by gobs
of irritating hiss? [ have, and
I know it's maddening. The
only solution is to switch to
mona reception, which clears
up the signal nicely—but you
give up stereo's depth of im-
age. Why can't we have both
a clean, noise-free signal and
stereo reception?

Well, it won't be long be-
fore we can, thanks to a new
process developed by the |
CBS Technology Center. It's
called the FMX Extended
Range FM Stereo System,
and it reduces the noise in
stereo FM broadeasts while
increasing their range to
that of mono transmissions,
In other words, the improve-
ment you'll hear with FMX
over today’s FM stereo per-

formance iz comparable to
the difference that currently
exists between mono FM
performance and FM stereo
performance.

The noise we presently
put up with when listening to
FM stereo is inherent in the
standard FM stereo broad-
casting system adopted by
the Federal Communici-
tions Commission back in
1961, There are several
ways to broadeast FM ste-
reo, but to aveid chaos, the
U.5. uses a single system for
all stations and receivers.
Otherwize, not all receivers
and tuners would be able to
recelve all FM stereo sta-
tions. But the system's per-
formanee could be better,

The noise culprit when lis-
tening to sterea FM is the
stereo portion of the trans-
mitted FM signal. FM stereo
broadeasts are split into
mone and stereo sepments,
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and by the nature of our FM
system, the steveo portion of
4 transmission iz noisier than
the mono portion.

What CBS does with FMX
is to transmit a different,
additional stereo signal that
has been compressed, or put
in a form that can be brosad-
cast with less noise. At the
receiving end (your stereo
recéiver or tuner), the FMX
signal is expanded or re-
stored to its original form—
without the noise that would
have accompanied it had it
been transmitted in the con-
ventional manner, In elee-

tromics jargon, this process |

of complementary eompres-
sion and expansion iz called
signal companding,

Of course, a receiver or
tuner that doesn't have the
circuitry to expand (or de-
cocle) the FMX signals would
sound awful trying to repro-
duce FMX. So the normal
steren gipnal must also be
transmitted exactly as it i= at
present, without FMX,
FMX-equipped receivers or
tuners, when they're avail-
able, will automatically de-
tect the presence of an FMX
gignal and switeh into the
FMX receiving mode. At the
same  time, conventional
non-FMX receivers will re-
main unaffected.

FMX is particularly im-
pressive, In a recent demon-
stration, a laboratory trans-
mitter was used to broadeast
a weak signal that delivered
virtually unlistenable ste-
ren. But when FMX was
used, the signal beeame very
listenable.

The effect was even better
on thoze FM stereo signals
that were listenable but
noisy. FMX wiped away the
noise, and there was no andi-
ble benefit in switching to
mono. What's more, FMX
promises to significantly re-
duce what's called “picket
fencing” in ecar stereo FM
reception—those irritating
jabs of noise that hit in rapid
suecession.

Okay, s FMX is a miracle
worker when it comes to
cleaning up FM stereo re-
ception—what's the cateh?
The cateh is that FM stations
must broadeast using FMX-
equipped stereo generators,

which are not vet available,
and our receivers and tuners

need FMX decoding circuit- |

ry, not found in any current-
ly available products.

The situation is likely to
change over the next six to
nine months, as generators
become availuble and FMX-
equipped stereo components
are introduced. The word
from CBS and the National
Association of Broadeasters
{which worked with CBS on
FMX) is that FM stations
are very interested in FMX.,
That's because it enlarges
the area over which a station
can broadeast a high-quality
FM stereo signal, and thus
should be appealing to ad-
vertisers. A representative
of & steren Fenerator manu-
facturer says stations can
convert to FMX for less than
E50H-—a relatively minor in-
vestment for commercial FM
broadeasters.

With broadeasters coming
on line later this year, it's
now up to stereo companies
to begin making receivers
and tuners with FMX decod-
ing cireuitry. This, too,
seems to be under way,

NAD was the first compa-
ny to announce plans to de-
liver an FMX-equipped tun-
er. It should be available by
the time vou read this, at a
suggested retail price of
Ba00. Other component man-
ufacturers have shown inter-
est, notably Denon, Ken-
wood and Tandberg, but no
definite  product  introdue-
tions have been announced.

More definite product an-
nouncements should begin
when the FMX decoding cir-
euitry is available as a micro-
processor chip—that marvel
of electronics eirenitry min-
iaturization. Once this hap-
pens, the manufacturer's
eogl of adding FMX to a
product will likely be less
than &2.

Because of space limita-
tions, such a chip i= the only
way that FMX can be incor-
porated into car stereo prod-
ucts. The good news is that
the availability of an FMX
chip is expected shortly. So
by the time you read this,
they might already be avail-
ahle for the new model yvear
products, ™

35



PRl PHCTOS B MIE DUARAMNTA

forsporis

riving a race car is easy.

It's driving it fast that's
difficult. Racing schools in
Europe and the U.S. have
made an art of introducing
aspiring competition drivers
to the tools of the trade.
Instructors are currenl or
former racers who have,
hopefully, a gift for teaching.
The instructor can tell a stu-
dent what to do, and even
demonstrate how it's done.
But there's a bmlt-in com-
munieation problem because
the instructor is trving to
teach something that isn't
fundamentally verbal.

In a racing school, the sit-
uation is complicated by the
fact that most of the action
takes place in single-seat
Formula Fords, some dis-
tance from the instructor's
keen eves,

Recently, the Skip Barber
Racing  School—which  is
based in Lakeville, Connect-
icut, but conducts classes at
racetracks all over the eotin-
try—added some science to
the art of race-driver in-

]

Computer interface on rollbar shows that student is not alone.

struction. The =school's in-
structors are using a sophis-
ticated computer system to
analyze what a driver is do-
ing in the car, then pinpoint
the exact things he must do
to improve lap times.

The Skip Barber Racing
School Monitor is an out-
growth of a system designed
by Chris Wallach for use by

| eration.

computer can measure ev-
erything from the air pres-
sure at different points on
the car's bodywork to the
ride height of the chassis at
200 mph.

The Barber system uses
only feur channels, which re-
cord 20 times per second,
picking up plenty of informa-
tion on what the driver is
doing. Two of the channels
are fed by a pair of accelera-
tion-measuring transducers
mounted on the floor of the
car. A lateral accelerometer
measures sideways g-load-
ing and a longitudinal one
picks up front-to-rear accel-
Together, they
paint a computerized picture

| of the ear's performance in

the corner.
A DC voltage generator

| on the tach cable senses en-

gine and vehicle speed, while
a magnetic pickup fitted to
the car’s nose marks its pas-
gage over magnetic strips
that divide the racetrack
into sections.

The 60,000 or so hits of
data from a 15-minute test
session are stored in a data
recorder, in the cramped
cockpit of the Barber BRI
Formula Ford. At the end of
a run, the data are trans-
ferred to a Panasonic Execu-
tive Partner transportable
computer for analysis by the
MRG software package.

The software program is
really the heart of the sys-
tem. Wallach spent three
years writing and perfecting
the software. It picks out the
fastest lap and then analvzes

professional racing
teams that build
and develop their
own cars. Wallach's
Marblehesd Racing
Group Perfor-
mance Monitor,
with itg 32 input
channels and ac-
companying  soft-
ware, haz been pur-
chazed by the likes
of Jaguar's Group
44 and Al Holbert's
Porsche IMSA
GTP teams, as well
as Roger Penske’s
Indy car team.
With the proper
transducers in-
stalled, the MRG

Various pickups feed information on corner-
ing. acceleration. engine and car speed to
big black bax, then to computer.

show student where he could
go faster on the racetrack.

| it, graphing engine speed
and lateral acceleration,
According to Barber, a 2-
time SCCA National Driving
| Champion and a Formula
| One veteran, the beauty of
the system is in its ability to
help students who know the
rudiments of racing to learn
to go really fast.

“There are people who are
driving the right line,” notes
chief instructor Bruce Mac-
Innes, “and even though
they don't seem to be doing
anything wrong, they just
aren't going fast.”

Carl Lopez is in charge of
the computer cars, and he
starts by having an instrue-
tor set a target lap. The stu-
dents are able to compare
their own best lap with that
of the instructor.

“They can see, corner by
corner, where they are los-
ing time,"” Lopez says. “They
can find the parts of the
track where they are losing
the most time, and work on
those first.”

The computer provides
detailed analysiz of individ-
ual corners, so that a student
can see if he is perhaps start-
ing his turn too early, or
going so fast in the first half
of the corner that he is virtu-
ally out of control.

It is not unusual during
the 2-day Advanced School
for a student to take two
seconds or more off his lap
time. More than once a stu-
dent has cut a faster lap than
the instructor. “At that
| point the instructor usually
wants to get back in the car,”
says MacInnes. ™
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Gastwcod Bodywork Tools

Smooth Dented Body Panels In Minutes

Just attach this 97, 18 gauge stain-
less steel disc to your heavw-duty
hody grinder and you'll level
stretched metal to its original
factory-smooth shape. The secret's
in the unigue blade that creates
heat to shrink metal back into
shape. It has a %" arbor to fit
standard grinders (maximum
speed B0 r.p.m.; S0 r.pom_ ideal)
7001 Shrinking Disc . .. . $29.95

Nibbler Cuts Metal Fast

Our nibbler culs curves, straight lines
— any shape you need. Leaves flat, A
no-distortion, burrefree finish, Uses 7

less effort than ordinary snips.

Chromed steel construction with

cushioned vinyl grips. Heat-treated

tool steel jaws, Culs up to 18 gauge steel, 16 gauge aluminum, Jaws
replace easily,

G281 Nibbler ....

6284 Replacement Hl.hlﬂ I'nkr.‘_ JIl

£20.95
£9.95

Adiust toal to metal thickness, lange

repair area and lay in patch panel. 1

Lets vou weld Mush with body metal, W
A ———

ling. Works in tight areas and on

sharp curves. Periect results with very hittle effon

GEIRE Panel Flanger . iucnloovnwil dwaid s v iealas

Flangers For Easy Lap Welding
which minimizes grinding and fil-
Fabricate Panels With Sheet Metal Bender

529.95

Will form 90° angles in 20 gauge up to 18 wide_ Bends heaner gauge
metal in smaller widths. Great for reproducing body panels, covers, elc.
All-aluminum; bolts or screws to workbench.

6260 Bender ..

$29.95 6261 Clamps . .~ $4.50

Sandblast Away Rust

Cur sandblaster s feld proven (thouo-
sanids in wse) and priced right, This
sandblaster gives vou the ahility to
remove rust, scale, paint and comrosion in
minutes. Also doubles as air gun
degreaser for cleaning parts.

The Eastweod sandblaster package in-
cludes all-metal power (same as used on
our larger units), ten fool hose, 14"
| pickup tube, spare nozzle and complete
| instructions. Just attach to 1 HP com-
pressor, insert pickup tube into sand or
other abrasive and you're ready.

I 8532 Sandblast Gun ... $35.95
| 9536 Blast Hood w
Replacable Lens .. ... $19.95

Convert Your
Arc Welder For
Mig-Like Resuits

Mosl ar¢ welders have heen
designed for joining \4” metal; our
stitch welder attachment controls
wielding heat to produce smoath,
even weldson body panels — limits
distortion and burmn-through.

The current’s directed through
an electrical solencid and diode
cireuit. The solenoid, which pulses
thousands of times per minute,
gives vou normal welding amper-
age while allowing vou to weld
thin pieces. Although the arc never appears to break, the reciprocating
clectrode action pulls the electrode in and out of the weld puddle to
limit welding heat.

Welding's easy: ance you strike the seli-starting arc, lay the md on the
metal and let the machine do the work. Resulting bead is smooth and
even, with slag coming off in large pieces, Easy to master with practice.

The stitch welder's five fool power cord attaches to any A.C. arc
welder's electrode holder (must run at B0 amps orlessh, Uses arc welding
rads up b0 332" steel and stainless. Tool body cast aluminum with
vinyl insulated grip for positive control Electrodes held with set screw
and can bhe easily replaced. Designed for vears of trouble-free service,
4369 Stitch Welder $40.95

4372 Arc Welding Rods { 2mm dia. 2 Ib. pkg. approx 120 rods ) designed

with special Aux for welding sheetmetal .. ............ $9.95
43434 Optional Powerpack (if vou don't have

FL ol e e $109.00
Welding gloves — vour hands deserve the right protection.
OBL12 Gloves & oo oo annssscsnannannnunns $8.95

TO ORDER CALL TOLL FREE

1-800-345-1178

IN PENNSYLVANIA: 215-644-4412

30 DAY MONEY BACK GUARANTEE

Send me the following:
ltemis) #
_Memfs)® 0

5

3

_ ltemis) # $
ltemis) # 5
b3

ltemis) #

Packing and Guarantesd Delivery Charge; If vour order is

S0 i LW - 5 ATV B 500 AR - S

S200H fr HLON L 8155 50001 b 75440 . %6 I 5
AN g LW B4 40 Tl and wp - 3550
O Send me your 100-page catabog - FREE
O Check enclosed

O visa O Mastercard

Credit
Card -

Kamy

TOTALS
(P4 residents udd 6% soles fexd
O C.O.D. (A $2.75)

Experation
Date

Auddress - — -

Lily B —

Besle B —

£ IEIHM Th? ha.s-1h1II Lmur

&M 147 Fennsvbvama Ave . Pon 206 Malvem, PATS055 1 2156454412

.



Inside Detront

BY JIM DUNNE

| Imperial reborn

Chrysler's front-drive LeBaron GTC will be first with a Vié engine.

hrysler's  Thunderbirvd
fighter, code-named the

| J-tar, looks like a miniature
version of the ill-fated
Chrysler Imperial of a few
vears back. The grille has
the same vertical theme,
while the headlights are cov-
ered with body-color caps,
However, once past the
front the similarities disap-
pear. The lines of this 4-place
coupe are softer and =lecker,
and gone is the bulkiness of
the body of the older model.
Big differences lurk un-

derneath the sheetmetal,
too. The engine is Chrysler's
2. 2-liter Four, with or with-
out turbocharging. The same
front-drive system used in
maost other Chrysler models
will show up here, ton. Look
for this model to be among
the first at Chrysler to get
the 3-liter Mitsubishi V6.

Official name will be
Chrysler LeBaron GTC
(hopefully not to be confused
with the H-car now called
LeBaron GTS, nor the plain
olid LeBaron).

| Plastic Camaro, Firebird

GM is going ahead with plans
to build the 1939 Camaro and
Firebird the same way as the
Fiero. And, say GM inzid-
ers, the radical construction
technique, which uses a steel
undercage with plastic outer
panels, will probably be
widely uzed on sedans of the
future as well.

Advantages are many,
and include lighter curh
weight, easier assembly at
the factory, easier repair of
minor body damage anmd

38

more frequent changes in
body styling. In addition, de-
gigners say that the plastic
body panels can be bent into
shapes that are not possible
with steel.

Also, twin cars like Ca-
maro and Firebird can have
more distinetive styling—
look less alike—without a
major inerease in tooling
costs, That's because the
plastic panels can be shaped
without the use of high-cost
stamping dies.

Chrysler V6

The proposed premium en-
gine for all of Chrysler's
front-drive vehicles has the
green light for production
and will be seen on the
streets as early as 1990, The
3.2-liter 60° V6 will be built
in the U.3., and replace the
S-liter V6 that Mitsubishi
will bepin supplying Chrys-
ler later this vear. Look for
this high-output 3.2 engine
to be used for Chrysler's lux-
ury lines first, then added to
performance coupes like the
Daytona. Expeet turbos for
muscleears, though that ver-
sion will eome only on later
Vi desigms,

Adios Avanti?

For a while at least, it looked
like Avanti would join the
other G000 or so nameplates
in automotive history that
have hitten the dust. Latest
word is more encouraging.
Last March, Avanti was on
the auetion block in South
Bend, where the First
Source Bank was selling off
its assets—"equipment, ma-
chinery and intangibles”
(such as its name).
Designed by  Rayvmond
Loewy and introduced by
Studebaker in 1963, the plas-
tie-bodied and low-volume
Avanti has been little more
than a curiosity in recent
years. It iz a one-of-a-kind
that never did get the styling
changes and technical im-
provements needed to keep
buver interest strong, It has
a revised Studebaker Lark
chassis, but its Camaro V8
engine power makes it one of
the quickest U.S.-built cars.
If the eventual buyer of
Avanti's assets is a liquida-
tor, eager to resell every-
thing for scrap, the car is

history. But if it's a car buff |

who wants to revive the
company, together with the
new chassis, body and model
designs made by the previ-
ous management, one of
America's best-known “spe-
cialist” makers may vet sur-
vive, Several “substantial
buyers™ in the last category
are reportediy in line.

Caddy top
chopped

The Cadillac DeVille con-
vertible mentioned in last
month's eolumn (page 38) is
not a prototype for a 1987
motlel but a custom car cur-
rently available from Car
Craft in Lima, Ohio. Cadillac
has been testing the conver-
gion at the GM Proving
Grounds, but says it has no
intention of introducing the
car in "®Y.

New Olds engine
Oldsmobile's 2.3-liter Quad

Four engine, due out late |
this year, is the first com- |
pletely new powerplant from
Oldz since the 1949 Rocket
V&, And it may be the last,
given the way GM is rear-
ranging its  engineering
groups, Today's plans at GM
call for a centralized engine
group that will work for
Buick, Cadillac and Olds.

For the customers who
have seen Olds, Buick,
Chevrolet and Pontiac en-
ginez go in various GM cars
in recent vears, this may not
seem like a big deal. But to
the folks at Olds—those who
build the car as well as those
who design it—there is a cer-
tain loss of pride. They no |
longer can point to an Olds-
mobile and feel it all came
out of their shops,

{ Please furs 1o page 30)

Latest Avanti. with body-colored soft bumpers. may be the last. |
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BUILT TO PERFORM.

The Professional Edge Power-Flo Easy Trimmer

Quality, dependability and performance are built The new brush and pad
into our full line of Power-Flo painting products. painter that holds its own
We back this up with a marketing support — paint supply. Just
program that includes POP displays, strong self- J squeeze the trigger and
sell packaging, retail ad mats, and a national ' start painting

advertising schedule in the primary D-I-Y

magazines.

Power-Flo Roller
Painting System
Rated one of the best
power painting sys-
tems on the market
today. Pumps paint
right from the can,
direct to the roller,
with the touch of a
button.

For small to
medium sized
household

FUF LAY
HARIEEDy

s i B8 e O
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INSIDE DETROIT

(Continited from page 45)

Faster turbos coming

A major problem with turbochargers
on small engines is lag time. Because
the turbo needs time to spin up to
pumping speed—I100,000 rpm or so—
its boost to the engine takes a second or
more Lo come on. I you start out from a
stop and floor the gas pedal, the power
vou feel first is that of a nonboosted
engine.

Now Detroit is researching a vari-
able turbocharger, one that will put out
a strong boost on demand at any engine
speed. The secret is variable vanes at
the points where exhaust gas enters the
turbine housing. When full power is
called for, the variable vanes squeege
the exhaust gases through a smaller
opening, thus increasing their pres-
sure. At the same time, the wvanes
direct the gas flow to the parts of the
turbine where they exert the most
leverage,

The results are impressive: Overall,
GM researchers found that the turbo
lag time could be cut an average of 30
percent.

When the car iz moving at cruising
speeds, the variable vanes open up,
allowing the engine to run at its most

efficient, nonturbo, setting. Another
advantage of variable-vane turbos is
the elimination of the wastegate.

Expeet intense development of the
variable turbocharger in the coming
months, with a finished system ready
for new cars in the 1988 model year.

You can also look for compound tur-
bochargers to make big noise. The idea
is to have a second turbocharger fitted
into the exhaust stream, thiz one to
help run either the engine accesso-
ries—Ilike water pump or generator-
or the valve train directly. A large
reduction gear in the 30:1 range would
reduce the 50,000 rpms of this turbo.
The connection to the engine parts
wiotld be made through a fluid coupling,
go that the turbo power would assist
the engine, not run the parts by itself.
The idea is a reality on heavy-duty
trucks now, and looks like something
that the auto companies will be devel-
oping for cars of the early 19890s. Bene-
fits are zaid to be a 5-percent improve-
ment in fuel economy, or a similar rise
in horsepower,

Electronic shifting

(M iz switching over to electronic con-
trol of its automatic transmissions as
quickly as it can, but don't look for the
kimplm more precise units until late
1957 at the soonest, Electronies will be

installed in mid- and compact-size se-
dans and small trucks first, then spread
to other GM models.

(Gear shifting will be tied in with
engine speed and driver demand more
precisely with the electronic controls so
that shifts can be made more quickly
and more appropriately for the driving
conditions.

Look familiar?

No nameplates identify this Mitsubishi
compact truck. That's because it is a
1987 prototype that is undergoing cold-
weather testing in the northern U.S.
The new model looks like other Japa-
nese imports, with styling aimed to-
ward the macho image buyer. It will be
sold for the first time as a Mitsubishi
Mighty Max Sport, but a similar model
will be sold by Dodge as the D50, P

Nzw mini pi:kup wili b-e sold as a Dodge
D50 and a Mitsubishi Mighty Max in 1987.

How to Tow With Today’s Gar

and save up to°15at U-Haul

shorlen ltalb mmmm
installs a transmission cooler, like Hayden, that extends
the transmission’s life by releasing the towing-caused heal.

U-HAUL

AZ 85036
L e T T T I LT

1 NOW SAVE UP TO $15

B This coupon is good for $5 off the prce of a hilch, & transmis- .

sion cooler, and a seEspension system (315 maximum discount, ]

offer expires 12°386). s all a1 your nearest U-Haul Center. i
Lok in the White Pages under LU-Haul. Weite for a FREE HITCH

B GUIDE: HITCH WORLD. Dept PM, PO. Box 21503, Phosmux, =

IMil R COLUPOT Per Cushomer PRGES

lhufurmmntmwm




b WL can’t name everyone
‘whoownsanESCORT,
' but we can tell you why they do.

Because radar is a prablem, that's why. And’

ESCORT is the one detector they trust. Over a
million motorists now concentrate on their
driving and leave the radar worries to ESCORT.

Unsolichted Testimonlal

In a test of all competing brands, the experts
at Car and Driver magazine concluded that
ESCORT “ls clearly the loader In the flald In
value, customer sarvice and performanca...”

Chances ane pretty good you know someone
who owns an ESCORT. We've been around since
1978, which is an etemity in this business.
So we'll stand on our reputation. Ask around.

Check Our Referonces

We'll bet the first thing our customers
will tell you is that ESCORT works. It finds
all kinds of radar: X band, K band, over hills,
around cunes, moving mode, instant-on ambush,
Whatever the trap, ESCORT finds it. And this
long-range detection is followed up with a full
report on the radar's strength. You can read
this report on the analog meter, You can hear
this report on the audio warning, pulsing siowly
when the radar is weak, quicker as it strengthens,
then constant as you approach range.

ESCORT even uses a separate waming tone
for the two radar frequencies, "beep” for X
band, “brap” for K band. The two radars behave
differently, Trust ESCORT to keep you informed,

Mo False Moves
The second thing our customers will tell

you is that ESCORT doesn't cry wolf, Our special |

ST/0/P™ (STatistical Operations Processor)
circuitry recognizes and rejects the most common
source of false alarms, the ones that set off
Iess-sophisticated detectors up to a mile away.

A Dutch Uncle

The third thing our customers will tell you
is that we make shopping easy. We sell direct
from the factory only. Just dial toll free. No
traffic delays. No parking hassles, No waiting
for a salesman. Why wait for him anyway? He
won't understand how radar works, so he can't
be of much help with your problem.

Our sales staff are trained radar experts.
They don't sell cameras and calculators too.

ESCORT

I 5T H
— |
T

RADAR WARNING RECEIVER

Don Swavely
Bobby Rahal
Anatoly Arutunof
Rocky Aoki
David Hobbs
Skip Barber
Yoshizo Shimano
Lyn St. James
Chris Mather
<John Buffum
Grayden Obencur
Michael Kranefuss
Bob Sinclair
Hurley Haywood
Scott Hughes
Bill Mitchell
Reeves Callaway
Jon Lowe
Jim Fuller
Robert Redford
Bob Sharp
Bill Scott
Ron Forth
Vasek Folak, Jr.
Dave Wible
Jerry Wolf
Larry Shinoda
Jerry Galvin
Paul Naberhaus
Jim Trueman
William Hopkins
Don Enowles
Herb Adams

Just radar detectors. They know the problems
you face. And they're anly a toll-free call away.

Our sales people won't give you the run-
around if you ever need service after the sale
gither. They're here till 11:00 p.m. on weekdays
and 5:30 on Saturday. Just call the same toll-
free number.

Join the Club

It's easy to try ESCORT. Dial BOD-543-1608.
Delivery is 83 guick as UPS and we pay for
shipping. If that's not fast enough, Federal
Express guarantees 48-hour delivery for only
$6.00 extra.

Take the first 30 days as a test. If you're
not completely satisfied in that time, we'll re-
fund your purchase and your return shipping,
Thera are no hidden charges. We also back
ESCORT with a one-year limited warranty on
parts and labor.

Let ESCORT solve your radar problem,
Judging by the owners we can mention, you'll be
in good company.

Try ESCORT At No Risk

ESCORT $245 | Ohio res.add $13.48 tax)
Shghtly higher in Canada

TOLL FREE B00-543-1608

By mail send to address below. Credit
cards, money orders, bank checks, cer-
tified checks, wire transfers processed
immediately. Personal or company
checks require 18 days.

ESCORT

HADAR WARNING RECEIVER

Cincinnati Microwave
Department 0GBE

One Microwave Plaza
Cincinnati, Ohio 45296-0100

& 1088 Cincinnati Microwawe, Ing.




Now, brand name flavor-- low, low price!

New Cambridge

The generic priced cigarette
that puts flavor first!

T —

Cambridge 4/ y

£,
i"\ Fi
il

Kings

Regular & Menthol.
Kings & 1005

€ Philip Marris lnc. 1588

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease, M, suggestad relal rice, Mot avaabl i ol arsss.
Emphysema, And May Complicate Pregnancy.

12 mg "tar.” 0.9 mg nicotine av. per cigaratte by FTC methad.




Awviation

Mariner from Roblrson is designed for duty along coasts.

nubinaun Helicopters of Torrance, California, pioneered a
new era in low-cost rotoreraft seven years ago with the
introduction of its diminutive R22 personal helicopter. Since
then, over 500 have been produced with prices and operating
costs of less than half that of the piston-powered competition,

President Frank Hobinson originally designed the R22 to
be an inexpensive personal helicopter, but instead it became
the best zeller for rotary-winged flight schools.

The newest eggbeater in the Robinson flock is nicknamed
the Mariner. This aircraft was designed to accommodate the
needs of fishing-boat operators, commercial operators near
aquatic environments and well-heeled sportsmen,

The aireraft was heavily modified in order to eliminate
many of the common problems associated with the addition of
flotation gear, including a raised tail boom.

Wooden P-51

A recent issue of Trade-A-
Plane offered a restored P-
31 Mustang for the bargain
price of $350,000. If vou're
looking for an economy ver-
sion, help is on the way.
Loehle Aviation of War-
trace, Tennessee, recently
designed, built, tested and
flew a wooden replica of the
P-51. Powered by a 50-
horse, 2-stroke Rotex 503

engine, this pini-sized P-51
is currently cruising at
speeds estimated to be 75 to
80 mph, with a top speed just
a shade over 100 mph.

The Loehle “5151" (in hon-
or of its kit price of $5151)
will sport a fixed landing
gear for simplicity and ease
of construction, and designer
Mike Loehle promizes that
this mini-warrior will be a
much easier bird to fly,

Does compute

The eomputer revolution has
been making some signifi-
cant inreads with the com-
mercial aviation world re-
cently, but a full-fledged
aviation/meteorological/
flight planning databasze is
now available to just about
anyone with a home comput-
er. Aviotex/TABS of Costa
Mesa, California, is a color-
ful videotex-based computer
offering real-time weather
reports direct from the Na-
tional Weather Serviee,
automated flight planning,
the latest aviation news,
help with hotel and car res-
ervations, aviation yellow
pages and a wealth of other
aviation-related zervices.

Pilot by degrees

Some of the experts who are
keeping an eye on aviation
statistics indicate that the
U.5. is actoally running
short of licensed commereial
pilots. Several aviation col-
leges are moving to fill the

i zap. Daniel Webster College
4 of Nashua, New Hampshire,

is one of the most innovative
institutiona. They have a
wide variety of aircraft (in-
cluding motorgliders and
aerobatic aireraft) and the
most comprehensive train-
ing systems. As such, they
were chosen by People Ex-
press airlines to participate
in their recently announced
college hiring program. It
may start a trend.

Daring voyagers

Just when there seemed to
be little left for the record-
setters of sport aviation to
accomplish, there comes a
novel and somewhat intrigu-
ing new project. Dubbed

“Fly America” by several
adventure-hungry hang-
glider pilots, thig new enter-
prise calls for them to at-
tempt a geries of
intereonnected flights that
will take them all the way
across the United States.
Uszing a variety of means,
project  organizer  Greg
DeWolf hopes to lead the
first transcontinental, un-
powered hang-glider contin-
gent across the many hun-
dred miles of terrain that
ecomprises the good old
U.S.A. later this year.

Lightweight
radial |
Sport aviation enthusiasts
have been decrying the lack
of a really dependable and
affordable lightweight 4-
stroke engine for many
years. Now, their long wait
may finally be over,

A Washington state firm
is already produecing (and
flving) the first of a new
generation of light aircraft
engines for ultralights and
amateur-built aireraft. The
Dragon Engine Co. is offer-
ing a 50-hp, G-cylinder, 2-
tiered, stagpered, 4-stroke
radial engine reminiscent of
the radial powerplants of
old. The nostalgic appear-
ance of the T8-pound Dragon
carries a fairly reasonable
price tag of $2495 (including
carburetor and exhaust sys-
tem) for 50 thrusty ponies,

A diameter of 20.5 in. and
a length of only 17.25 in.
makes for a compact but
powerful  package that
should allow for a preat deal
of verzatility in installing or
retrofitting the Dragon on
your favorite ultralight or
homebuilt. —Jfim Campbell

Loehle’s “5151” Is a Mustang every pliot can afford to fly.
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BY BOB VILA

| Fcnesti'aliun—the design

of windows and their
placement on the walls and
roof of a building—has been
practiced by homeowners for
thousands of years. Since
the birth of architecture,
we've been hard at work try-
ing to discover how windows
may best serve our needs.
Today, this pursuit is busier
than ever before, as we
struggle to reconecile our
lomgring for apsthetiec window
design with the need for
state-of-the-art, energy-sav-
ing technology.

Until the middle of the
19th century, the glass for
windows was still hand-
blown, and, because of this,
it was available only in small

panes,
But in the 1830z, im-
proved plass-making ma-

chinery permitted the pro-
duction of larger, more
transparent sheets of win-
dow glass, The payoff for
homeowners was more light

Window selection
and placement

and unebstrueted views. In
mid-20th century America,
single-pang picture windows
became the rage. Of course,
everyone knew that these
large windows weren't very
good at conserving energy,
but at that time no one real-
ly minded.

Then came the 1970s and
the beginning of the energy
erisis. Suddenly, homeown-
ers were burdened with in-
flated fuel bills, and they
were realizing that windows
which were poorly designed,
poorly construeted and poor-
ly placed were costing them
a lot of money,

There weren't many good
solutions until a new genera-
tion of energy-efficient win-
dows was manufactured for
residential use.

What do these windows
do—and where should they
be placed for maximum effi-
cieney? Let's examine sever-
al types of modern windows

1

{
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Low-E and Heat Mirror windows both have a thin metailic coating
that blocks heat. In the winter [left). these windows let in the
sunlight but also prevent inside heat from leaving. in the summer
[right]. they biock the heat coming from outside.

A4

Double-pane
insulated
windows

Although double-pane insu-
lated windows have been in
witlespread use in homes
gince the mid-1950s, many
homeowners have failed to
take advantage of them.
Double-pane (double-glazed)
units are constructed for
more efficiency than single-
pane windows: Two sheets of

~ plass—separated by an air

space—are hermetically
sealed into a tightly
bonded, single win-
dow unit. The air
space between the
glass provides insu-
lation from outside
air, preventing | [}
heated or air-condi- '
tioned air from es- |
caping the home.
Thiz unit's U-value
{a measure of heat |
flow through a ma-
terial) is .52, com- |
pared to a 1.1 rat-
ing for a
single-pane  win-
dow, Thiz means
double-glazed win-
dows lose about
half as much heat as
single-glass units.
Plus, double-glazed units
greatly reduce the likelihood
of condensation, or “sweat-
ing,” on their intériors.
Triple-pane winddws are
simply a further refinement
of the same idedl, These new
muodels boast U-values rang-
ing from .34 to .39, repre-
senting a heat-retention ad-
vantage of 25 to 35 percent
over double glazing. Howev-
er, they do have one main
drawback: They're heavy
and, because of this, they're
more difficult and sometimes
mare expensive to install,

Low-E windows

These windows have 4 new
glazing, called Low-E or
Low Emissivity. They lodk
like an ordinary double-parie
window, but there’s one key
difference: The inside face of

Conttributing  Editor  Hob
Viler s host of public televi-
sions “This Old House,"
Sfunded by Owens-Corning
Fiberglas.

the puter pane has a micro-
scopic metallic layer that re-
flects radiant heat, while al-
lowing the visible portion of
the solar spectrum to pass
through., In other words,
this glass allows nearly all of
the sun's vizible light to en-
ter the room, while reflect-
ing—back into the room—
most of the eseaping heat in
the winter.

In the summer, the win-
dow rejects most of the in-
vading heat from outside.

Low-E window glass has a

PN
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Sample window plan for cold and moder-
ate climates calls for largest windows to
face south with less glass on the west and
east and the least facing the north.

U-value of .32, losing 42 per-
cent less heat than a stan-
dard double-pane unit. And
it's even better than a triple-
glazed window because it
weighs less, costs about the
same and saves as much or
mMore energy.

For very warm eclimates,
Low-E glazing is available
with a tinted outer pane,
which further increases the
amount of heat the window
keeps out during hot weath-
er. This glazing, which is
known as High Performance
Sun insulating glass, is also
effective in filtering out

much of the sun's ultraviolet |

rays, helping to control the
fading of drapes, carpet and
furniture,

For even lower U-values,
vou should look to Heat Mir-
ror glazing. These windows
are based on the same princi-
ple as the Low-E window,
but in this ease the metallic
coating is deposited on &
clear plastic film, which is
then suspended between two
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panes of glass. You end up with a U-
value of only .24.

Keep in mind when shopping for
replacement windows that the glazing
isn't the whole story. Don't forget to
consider the type of material used in
the window frame.

Today's windows are made with
wood, vinyl and aluminum. Some man-
ufacturers make wood frames clad in
aluminum or vinvl. These models offer
the double advantage of traditional
wood on the interior of the home, along
with easy-to-maintain vinyl or alumi-
num cladding on the outside,

Window placement

Once you've determined the type of
window that best suits your needs, the
next step is to decide where the window
should be placed. This may not be an
easy task, as you may have several
objectives to satisfy at the same time.
Let's examine them one by one.

Conserving energy—In all except the
warmest climates, large window open-
ings should be placed on the southeast,
south and southwest sides, according to
the internal requirements of each
space. This will allow for the greatest
possible passive solar gain,

Fast and west windows should be
moderate in size. Northern windows
should be kept small, and if possible,
equipped with Low-E glass. This way,
you'll be able to take full advantage of
solar heat gain during the winter while
providing indoor comfort and energy
efficiency all year round.

In very hot climates, where air-con-
ditioning costs are the prime concern,
the largest window area should face
north, with lesser amounts to the east,
west and south. This will reduce heat
gain during the summer.

Improving view—Picture windows,
with their fixed, large glass sections,
will provide you with a panoramic view
of your surroundings. But they also can
spoil your privacy as well as provide an
easy route for heat to escape. So if you
live in a eool or moderate climate and
decide to install a pieture window, use
Low-E or Heat Mirror glass, especially
if the window faces a direction other
than south. Larger windows facing the
atreet are best placed higher on the
wall. This helps maintain privacy while
atill affording a view,

Optimizing  sunlight—One of the
best ways to inerease the amount of
light your home receives, without com-
promising your privacy, is with a sky-
light. Again, a southern exposure will
be most efficient. Of course, the heat
loss through an uncovered skylight will
be greater than through an insulated
roof, but this loss can be cut down to
acceptable levels by using Low-E or
Heat Mirror glass,

As for wall windows, a larger one will
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provide more light than several smaller
ones. For an even distribution of light,
use windows in more than one wall
wherever possible. Tall, narrow win-
dows placed high in the wall allow for
the deepest penetration of light, while
short, wide windows provide a broad,
shallow light.

Tproving  vendilafion—To  maxi-
mize ventilation, some windows should
face directly into the prevailing wind
with others placed on the opposite side
of the house, Large windows, repre-
senting at least 10 percent of the floor
area in each room, will give optimum
results. The greater the height differ-

ence between the inlets and outlets, the
greater the flow of air will be,

S0, owners of older houses, take
heart: Though the builder of your home
probably never had the desire or the
resources to maximize the efficiency of
your windows, the consequences can
probably be undone. All it takes is a
careful assessment of your fenestration
needs, a little homework and a plan of
action. With moderate effort and rea-
sonable expense, you should be able to
make a big improvement on vour exist-
ing window system, thereby reducing
your energy costs and making your
home more comfortahle. ™
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| fasteners, Use
these  tight-grip-
ping,  expanding

o L

satility of your
staple gun with this
unigue  aceessory
from Arrow Fas-
tener, 271 Mayhill
St., Saddle Brook,
NJ 07662, The fas-
tening attachment
converts Arrow
staple gun models
T-50, T-50M and T-
55 to shoot Xpando

metal and concrete.

The Ye-in.-dia. fasteners |

range in length from % to %

in. First, bore a Ye-in.-dia. |

*a

‘Tr.l?r

Arrow staple gun models. Rivet-
like fasteners come in five sizes.

Fasteners anchor securely to
brick. If pin doesn't drive flush,
reposition, and shoot again.

Attachment fits three different

Snap-on accessory allows driving expand-
_ ing fastemers quickly with a staple gun.
fasteners in wood, Here, a bracket is secured to metal tubing.

pilot hole to the required
depth and insert the fasten-
er. Next, snap the attach-
ment onto the head of the
staple gun, pogition it
over the fastener's pin
and push down on the
handle, This will drive
the pin which, in turn,
expands the fastener,
causing it to grip firmly.
The attachment is about
#4.50. Fasteners range in
price from 21.25 for four %-
in.-long fasteners to 22.25
for eleven Yi-in. fasteners.
—Rosario Capotosto

Close-up shows how driven fas-

tener |upper] expands. Lower
fastener Is ready to be shot.

Can of filler comes with a
small tube of hardener. Mix

onty enough filler for the job at

hand. Filler won't harden in the can.

Filling a niche

Minwax has introduced a
product called High Perfor-
mance Wood Filler (HPWF)
that it claims will outper-
form any other filler on the
market, | tested HPWF to
see how it compares to the
other fillers I've tried. The
testing was simple, but prac-
tical, I wanted to know how
well HPWF adhered to
wood, how well it would
form a sharp corner, and
how would the filler stand up
when exposed to moisture
and heat.

I applied filler to a deeply
gouged corner of a wood
turning. After only 20 min-
utes, I struck the filled cor-
ner several times with a
hammer's handle. Since
HPWF dries tough and resil-
ient, not brittle, the blows
caused no damage, Then, 1
filed and sanded the filler
flush with the surface to form
a square corner. | found that
HPWF tools nicely.

I filled a gouged end in a
2x6, waited 30 minutes and
then placed the filled end in
boiling water. The 2x6 was
left submerged for two
weeks, During this time, the
filled area was removed from
the water, blasted with a hot
air gun and returned to the
water. This was repeated six
times, but the filler showed
no ill effects.

Look for HPWF in 6-
ounce ($5.49) and 12-ounce
($7.99) sizes at home cen-
ters. Contact Minwax, 102
Chestnut Ridge Plaza, Dept.
REK, Montvale, NJ 07645,

—Ruosario Capotosto,

1 The inverted lid serves as a
mixing tray. Add hardener from
the tube and mix thoroughly.

2 Apply filler to the
area with a putty knife. Filler
hardens in 15 to 20 minutes.

2 Use a file to remove most of
the excess filler. Then, sand the
filler flush with the wood.

& Completed patch is smooth |
and solid. But note that filler
doesn't accept stain very well. |

——————————
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Introducing
the First Alert’
Rechargeable
Flashlight.

‘ ‘ The First Alert Recha rgea ble

Flashlight puts a new kind of
power at your command.

A The power of rechargeability.
The unique power plug fits
right into your wall outlet so
it’s always fully charged. Once
unplugged, it holds a charge up
to a vear. That makes it ideal
for cars and boats, too. And
the powerful Krypton bulb
delivers a beam far brighter
than ordinary flashlights.
Get the new rechargeable
flashlight by First Alert.

First Alert.
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REPLICAR 1952 MG-TD
Available in front or
rear engine drive

Fill out th bel nd begin th st
The affordable i somnbegand geon the me
dream

The King of the Road, Fiberfab’s 1952 MG-TD
Replicar Assembly, a legendary recreation
is designed to be built by an average person
with basic mechanical skills using ordinary
tools. If you're enchanted by the way it
looks, wait until you're behind the wheel.
It's easy, it's fun, and it's challenging.

Take the challenge.

FIBERFAB INTERNATIONAL INC.
ﬂ 8800 West Highway 7

Minneapolis, MN 55426

Enclosed is §1 ea. for a full color brochure and Replicar
Kit Information.

r
I I
I |
| |
| |
| |
| O Replicar 1952 MG-TD O Replicar 1929 MercedesBenz |
| OR COMPLETELY FACTORY FINISHED ;
: [ Replicar 1929 Mercedes Benz |
I MName :
: Address |
| City _ State  Zip :
: Home Phone ( | |
| Bus Phone( ) :
: Please charge on my: COOMasterCard [Visa CJAm. Exp. :
| Acct No. _ Exp. Date I
| I
| |
| |
| |
| |
L

Signature

Replicar
1929 Mercedes Benz

Call Toll-Free 1-800-328-5671

s R For Exciting New Business Opportunity
Some Equipment depicted s optional

——— — — —— ——— — — — — — — S — —



As you'll see in
the accompanying

Photography

illustration, the
W flash unit flips up
i I and away from

the camera body.
When closed, it
acts as a cover for
the lens and view-
finder, and as the
power shutoff for
the camera. Open
it and you turn
the camera on—

BY STEPHEN A. BOOTH

but there's more to it wyet.
Positioned well above the
lens, the flip-up flash mini-

Father Yellow sires 35

The- point-and-shoot auto-
focus camera was still a
gleam in an engineer’s eyes
when Kodak stopped making
d5-mm cameras. Now, the
auto-everything  compact
outsells its single-lens reflex
cousin, and Kodak's back
gunning for a piece of the
action with its first 35-mm
cameras in 15 years. After
putting one model through
its paces, I've concluded it's
been worth the wait.

Father Yellow's engineers
really did their homework in
designing the VR35 models
K10 {$130), K12 (2200) and
Medalist (3222). All three
boast infrared automatic fo-
cusing, automatic exposure
setting, and automatie flash
that fires when it's needed.
That flash system is the key
to the VR 35 series’ unique-
ness.

FLASH DOLIBLES
A% POWER S\ATCH,
LENSAVIBVWFINDIER COVER

SWOLT LITHILIM POVYERPACK

INTEGRATED CIRCLIT
CONTROLS ALITOMATION

COLLECTION LENSES

R
AND IC. FOR AUTOFOCLIS SENSORS FO

DX ALTOMATIC FILM

Phantom wiew shows SPEED SETTING

I5MM FiZ2.8 LENS
operating features.

MNew VR-G flilm renders punchier colors.

PM Photo Album—Tips For Better Pictures
Might photography is a world made of arificial sec., i/4; va sec., i/4; and '/5, sec., 114,

mizes incidents of red-eye. |
Thiz picture-marring defect
pccurs when a flash, located
too close to the lens, reflects
in your subject’s retina.
Placing the flash directly
above the lens has an-
other benefit: It mini-
mizes side shadows
caused by side-mount-
ed illumination.
Besides firing auto-
matically when need-
ed, a switch on the camera
lets you use the flash to fill in
shadows caused by side- or
backlighting conditions.
Moreover, in the flash mode, |
Kodak's aotomated expo- |
sure system keeps the shut- |
ter open to admit more ambi- |
ent light. This means your
pictures won't have those
dark, contrasty backgrounds |
and washed-out highlights,
which so often make flash
pictures seem unnatural.
The flash recycles in less
than two seconds on the K12,
thanks to the camera’s 9-volt |
lithium battery. Kodak says
this powerplant should get
you through more than 2300

colors. Each type of light source (tungsten, neon,  If you have an autofocus compact, you can trick it
fluprescent or vapor lamp) is perceived differently into altering its exposure by changing the film's ASA
by daylight-balanced films. You'll need a tripod {or  (150) value, Use a fast film (ISO 1000) and take a
any steady surface), cable release and camera with series of shols starting at 1S0O 25, doubling the 1SO
adjusiable shutter speeds, Most metering systems number between each shol. One of these should
will give up at the lack of refiacted light. If the scene  vield acceptable resulls. Color slide film works best.
contains a well-lit area, such asthe sidewalk undera The examples below show how the correcl expo-

marquee, meter manually off of that. If not, then try sure depends on what and how much you want 1o
this: With ASA 400 film, shoot some pictures al % show.—Armand Ensanian

exposures, In a pinch, vou
can use a more readily avail-
able S-volt alkaline battery |
for power. |
The K10, K12 and Medal-
ist share other features.
These include automatic
loading and DX film-speed
setting for ASA 100, 200, 400
and 1000 films. The K12 uses
an extremely sharp 35-mm
/2.8 aspheric glass lens that
focuses to within 2 feet. The
K10's 35-mm 3.5 will get
you within 4 feet. Shutter
speeds range from 1/30 to
1/500 of a second on the K10 |
and from 1/45 to 1/500 on the |
K12. Film advance and re-
wind are automatic in the |

4 .
(Please turn to page 51) |
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PHOTOGRAPHY
{Condinued from page 49)

K12, manual in the K10. The Medalist
model adds a data back to the K12's
appointments.

With so much going for them, [ can
only eriticize the VR3b6 series cameras
for what they're motf. Father Yellow
might have enhanced the camera's use-
fulness by building in a dual-lens sys-
tem, for normal and telephoto shooting,
This is a popular feature on the latest
autofocus compacts, Indeed, some Ko-
dak Dise cameras offer this option!

Meanwhile, to complement itg nifty
new 35-mm snapshooters, Kodak has
introduced two improved 35-mm print
films designed to make pieture-taking a
little more foolproof.

The new films carry the VR-(3 desig-
nation and come in ASA 100 and 400
speeds. Compared to the VR print film
they replace, the new formulations will
give you punchier, more saturated col-
ors and more sharply defined outlines
around your subjects. The new films
also have wider exposure latitude: Col-
ors will remain consistent under differ-
ent (and difficult) lighting situations. In
fact, you'll see consistent color even if
the picture's underexposed by one stop
or overexposed by two. (According to
Kodak, about half of all amateur photos
are underexposed, often from flash mis-
fire.)

I've checked out the color and expo-
sure latitude claims and found the new
films do exactly as promised.

In photographs of the same subjeet
shot under identical lighting, VR-G: did
give punchier color and sharper edge
definition than the discontinued VR.

Then, using the auto-exposure pro-
gram mode of Canon's new T90 (zee
Photography, page 61, April '86) as our
exposure reference, [ deliberately un-
der- and overexposed the VR-G 100 and
400 films. The results were perfect
within Kodak's l-under/Z-over range
and—surprise—even acceptable well
beyond Kodak’s claims, No special pro-
cessing was involved. I believe in real-
world testing, so I sent the films to a
regular, walk-in 1-hour lab, just as
you'd probably do.

You won't see my pictures here, but
Kodak's photo of a catamaran (shot on
VE-G 100 with a K12) demonstrates the
quality you can expect from the new
film and camera. That picture, by the
way, has been magnified 400 times to
make a 30 by 60-foot display now grac-
ing the exterior of New York's Marriott

Marquis Hotel.

Instant gratification

You'll have to wait for the details, but
by the time you read this, Polareid will
have introduced a third-generation in-
stant print system which the company
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claims will rival 35-mm print quality.

The hush-hush produet is code-
named System T000. Based on hints
from Polaroid and some deducing of my
own, the new instant print system re-
lies heavily on electronics and accesso-
ries to deliver the imaging quality and
flexibility that Polaroid promises,

By my guesstimation, the print size
is larger than current Polaroids. And
you'll be able to get copies and enlarge-
ments of your instant prints.

The way 1 dope it out, Polaroid's
come up with a laser-scanning device
that will read the original, digitize the
image then reproduce it. If this can be
done, then it's possible, too, that out-of-
focus and incorrectly exposed photos
can be eleetronically enhanced to pro-
duce acceptable images,

You can take autofocusing for grant-
ed, and there will likely be a slew of
accessory lenszes and filters to give you
lots of versatility, special effects and
creative control over your pictures.
Price? Probably about the same as a 35-
mm auto-everything compact. Tune in
to future columns to check my slugging
average on this training camp report,

Improve your grip

There's still time to get yoursell a free
0 Power Grip for the Ricoh XR-P or
KR-305F if vou purchase either of the
35-mm SLR eameras before July 1.

n
PFOUCHES

The Japanese camera maker is cele-
brating its H0th anniversary—whenee
the generosity,

A power grip's a great add-on for any
camera. For one thing, it makes it a lot
easier to hold the body and trip the
shutter without unneceszary vibration,
That's because the grip is molded to fit
your hand, and the shutter release is
angled for comfortable operation. Addi-

Power Grip for Ricoh SLRs attaches to tripod
socket, advances film and alds handling.

tionally, the “power" part of the grip
gives you a 1'&-frames-per-second
transport for automatic and continuous
film advance. Unlike built-in power
winders; battery failure in the grip
doesn't disable the epmera: You revert
to manual operation via the fAlm ad-
vanee handle,

For your free samples of Skoal Bandits': Send to Skoal Bandits,

PO. Box 20800, Greenwich, CT 06836, [ certify that | am

Mama

_ years ol age.*

Address:

Cuty

Talaphosn Number

Ao you a rogular user of any maolst smokelesa icbacco? Yo

If wes, what brand ?

Ho

*(ifer not available lo minors. Lm:l-dmmn.npu-pil farmily. Ctfler good in 115 & and Canada Mﬂm:mkhﬂd-h-n

Allow 4-B wesks for dalivery




Home Video

BY JAMES B. MEIGS

‘Get set for digital

igital TV, with its abili-

ty to freeze pictures and
show two channels at once, is
finally ereeping closer.

For some time, only TV-
innovator Toshiba offered a
digital model, but now sev-
eral additional manufactur-
ers have unveiled plans for
chip-based sets. There's
even a set-top deviee you can
hook up to vour present TV
Lo pet digital effects.

When true digital TV ar-
rives, it will do more than
freeze a grand-slam swing or
let you follow two bowl
games at onee. You'll also be
able to zoom in on a scene
you freeze, You'll keep your
sel longer, too, since the
TV's  microprocessor  will
perform self-diagnostics and
adjust itsell to maintain per-
fect performance as the set
ages. City dwellers haunted
by multipath will be happy to
know that digital processing
will banish phosts,

It takes a complex (and
costly) microprocessor ecir-
cuit to perform all these
wonders. That's why current
digital TVs (such as Toshi-
ba's) perform only one or two
tricks. Until now, even these
limited chips were available

only from a West German
division of ITT. Happily,

other electronics manu-
facturers have cirveuits

Cable TV blues

I had just advised a friend on
what kind of stereo TV and
VCR to buy when he asked
me, “Will I be able to get
steren from my eable compa-
ny™ Good gquestion.

Even though stereo televi-
sion broadeasting (or MTS—
multichannel television
sound) is sweeping the coun-
try, millions of paying cable
subseribers can't be sure
their cable companies will
pazs along the stereo signals
that over-the-air viewers
pick up for free. For those
whose cable companies can't
pass along MTS signals, buy-

ing a fancy stereo TV or |

of their own under de-
velopment.

In the meantime, you
can enjoy some digital
effects in the model CZ-
2004 from Toshiba.
There's alzo Sony's new
27-in.  Trinitron and
NEC's 26-in. DT-26080A.

Sony's 31700 Trinitron has
two tuners built in, so you
needn't use your VCR's
tuner to put the PIP (pic-
ture in picture) on your
sereen, as you must with the
new NEC and older Toshiba.
NEC's set i(no price an-
nounced) lets you freeze up
to three images and display
them simultaneously.

If you've got a perfectly
good TV but want to add PIP
effects; the MultiVision 3.1
iz for you. The $40) device
sits atop your TV, tunez ina
second program and sends it
to your sereen along with the
main program. [tz wireless
remote lets you change the
size and location of the PIP.
You ean freeze action on the
smaller image, or sean other
channels while watching a

program on the main
sereen, It gives
steren sound, too.

MuitiVision 3.1 adds
digital effects to
regular TV sets

Somy's 27-in. Trinitron and
MNEC's DT-26B04A |right] let you
watch two shows at once.

| simuleast

VCR would be a waste of |

maoney.

Fortunately, 44 of the top
50 cable companies are now
passing MTS szipnals to at
least some of their subserib-
ers. Most of those that aren’t
providing stereo today plan
to do so eventually. In fact,
since the stereo signal
broadeast by TV stations is
buried inside a normal mono
signal, many cable systems
can pass it along without any
equipment changes,

Some cable subsecribers
might not be able to get MTS
for a while, About 20 percent
of cable systems provide
their subscribers with a set-
top converter known as a
baseband converter, instead
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of the more common REF (ra-
dio frequency) type. While
RF converters keep the au-
dio and video signals com-
bined in the RF form in
which they are broadeast,
today’s baseband converters
separate the audio from the
video—eliminating the MTS
signal in the process, Fortu-
nately, baseband converters
that can handle MTS are on
the way. Many cable compa-
nies will supply them free of
charge to customers who ask
for them.

It's important not to con-
fuse cable operators that
pass along MTS signals with
those that use the older FM
method. This

method requires a special
hookup from your eable box
to your FM stereo tuner or
receiver and speakers.

To make things more con-
fusing, some cable systems
use FM signals to carry ste-
reo soundtracks of certain
channels that are available
only on cable (such as MTV
and HBO), but also pass
along stereo from stations
broadeasting MTS.

Let's hope ecable compa-
nies will get smart and con-
vert all their stereo channels
to MTS. In the meantime,
better check your cable com-
pany to see if it can handle
MTS before you buy an MTS
television or VCR.

{Plense furi o page 54)
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NEXT MONTH, SEE HOW THE FUTURE

OF AMERICA IS BEING BUILT.
PAGE BY PAGE.

For generations, Popular “The Building of America" Col-
Mechanics has inspired Americans lector Issue—page after page of
1o turn their skills and their self- insights, ideas and dreams of some
reliance into building a better life of our most distinguished authors,
for their families, their communi- cssayists and national figures.
ties, their country. It will be an issue for all

In July, Popular Mechanics Americans to savor and save—
salutes them, and our nation, with for all time.

Popular Mechanics is a publication of Hearst Magazines, a division of The Hearst Corporation. © 1986 The Hearst Corporation



3 Want to apply
. silicone sealant like
a professional?

Use a soapy old

.~ Ower time, ordinary caulk cracks
iy and falls apart. When that

~ happens, it's time to remove the
old caulk with a screw driver and
replace it with a durable seal.

# DAP® DOW CORNING*®

" . General Purpose Silicone
Sealant is the

perfect solution. It's so
flexible, it adjusts to
movermeant and

weather changes. Just
squeeze it into place.

The trick to getting
a smooth bead is to
tool over the fresh
sealant with an old
spoon dippedina
soap solution,
You'll have a pro-
~ fessional-looking

- long-lasting seal to
protect your house!

Depend on
DAP

*Dow Corming @& a registered trademark of Dow Coming Corporation, USA.
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Cleaner from Advanced Video
| dispenses liquid, scrubs heads automatically.
|

| | Head games

| Are VCR head cleaners safe? It de-
' | pends on who you ask.
Many VCR makers say only a quali-
fied service center should clean your
| video heads. But some salespeople
gwear that a head-cleaning cassette is
| | something vou need.
The truth lies somewhere in the mid-
) | dle. Video heads do get dirty, and
professional eleaning costs a fortune.
| | The head-cleaning casszettes available
| | from well-known companies are quite
| gafe for VCRs, if they're used properly.
The dry-type head cleaner works by
| wearing down the crud that accumu-
[ | lates on video heads. Leave it in for too
| | long and it'll start wearing down the
heads as well. Never let the cassette
1 run in your VCR for longer than the
1 recommended amount of time—gener-
ally just a few seconds.
, Wet-type cleaners, which use a sol-
© | vent such as freon to dissolve head
' grime, can't possibly wear down your
heads. But yvou don't want large quanti-
ties of strong solvents spraying around
inside vour VCR, so caution is advised.
The most foolproof wet head cleaner
I've found iz from Advanced Video
Dynamics. You simply insert this bat-
tery-operated cassette in your VCR
and press PLAY. It automatically dis-
penses just the right amount of cleaning
fluid on the cleaning tape, runs for a few
seconds, then beeps to tell you it's
done. No mess, no mistakes, m

Disowasher's Video Head Cleaner uses dry
| | system to remove accumulated debrls.

— = S
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BY NORMAN
MAYERSOHN

ark 1986 on your calen-
I Mdar as the vear that the
“less-is-more”  philosophy
came to the world of leading-
edge motorcyeles. With the
introduction of the GSX-
R1100), Suzuki has moved
back up to the top level of
replica racer bikes by offer-
ing buyers less than ever—
notably, less weight in the
chassie and less complexity
in the engine.

While that may not sound
exactly like breakthrough
technology, look at it this
way: At 505 pounds with a
full tank of gas, the GEX-Ris
a clear 80 pounds slimmer
than anything else in the
class. That's about the
equivalent of taking 400
pounds off a 30-pound Cor-
vette, The diet program is
more than a little weight-
cutting here and there. Real-

Cvycles

Bax-tube alloy framework and oil-cooled engine
are below-the-skin advances of Suzuki's GSX-R1100.

ly, it's major rethinking of
chassis construction, right
down to the framework.

The 28-pound frame is
fashioned from rectangular
aluminum tubing using a
multirib cross-sectional de-
gign. It is distinguished by a
built up ridge at each corner
and an exclusive MRE787T al-
loy that has a distinctly bril-
liant sheen. All told, it's
about half the weight of what
a steel framework would
come in at.

The GSEX-R1100 1G-valve
Four pumps out 130 hp, and
that sort of output normally
dictates a water-cooling sys-
tem to keep meltdown from
occurring. The Suzuki engi-
neers, however, developed
the simplified Suzuki Ad-
vanced Cooling System. In-
stead of adding a boatload of
intricate passages and fail-
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ure-prone sealing
deviees, they dou-
bled up the cool-
ing job and as-
signed it to the
engine’s lubricat-
ing oil,

First they de-
signed the engine
with deep cooling
fins and upped the

sump capacity to
5.8 quarts. Then
they added a sec-
omel preszure pump and hung
on an B000-kilocalories-per-
hour aluminum radiator. But
the real job of getting the oil
to the hot spots is given to a
series of directed oil jets,
which spray coolant directly
on the head surface over the
hot combustion chamber
roofs;  crankease-mounted
sprayers shoot oil at the pis-
ton erowns from the under-
gide.
The GSX-R1100 and its
smaller GSX-R750 sibling
are more racetrack-oriented
than the competing road-
race clones. But the Suzukis
are far ahead in absolute
technological terms. Take
the front suspension, for
example. Antidive sys-
tems are required ad-
mission in thiz class of
canvon fighters, but
most are ineffective in
damping front-end com-
pression under hard brak-
ing or give a mushy brake-
lever feel due to their
plumbing  arrangements.
Not the GSX-R, though—
the antidive is electrically
activated by a switch on the
front brake lever.
Thosze front brakes are
mighty  impres-

MNew leader of the roadrace-replica class Is
the track-ready 130-hp G5X-R1100.

Suffering from techno-
shock yet? If not, try this—
the Suzuki earries the latest
in rising-rate rear suspen-
sion geometry, as you would
expect, but the efficiency
has been upped with the ad-
dition of a remote reservoir
for the shock abzorber oil to
prevent overheating. Eigh-
teen-inch  die-cast  alloy
wheels at both ends mount
V-rated wradial tires, old
technology by car standardsz
but fresh from the racetrack
in the 2-wheeler world.

All of this would not he
such big news if the GSX-
R1100 was priced up in the
stratosphere, but at $4999
{as of thiz writing) it sets
new records in performance
per dollar. Calculated top
speed works out to hetter
than 160 mph, and quarter-
mile times with that fantas-
tic power-to-weight ratio
ought to be solidly in the low
10-zecond range.

Ten years ago you couldn't
have bought this kind of per-
formanece for any amount of
cash; in 1986 you can get it in
streetable form at vour local
dealership.

{Pleaze furn lo page 56)

gsive. A total of
eight opposed pis-
tonz  pinch the
12.2-in.-dis. ro-
tors. The discs
themselves are a
full-floating  de-
sign, mounted to
the front hub on
pins that allow
them to move
freely within
small limits. This
way, they are al-
lowed to expand

under gevere
braking without
warpage.

Cooling is by oil jets directed at cylinder
head hot spots and piston undersides.
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Dupli-Color turned Stan into

You can do an expert touch-up
job, too. It's easy with Dupli-
Color's exact original color
match and easy. step-by-step

instructions.
Scrateh-Fix™—For lale modal
vehicies. Comes with handy
Brush-In-Cap applicator
Auto Spray” Touch-Up-
Convenient 5 0z. aerosol can
for larger touch-up araas.
Truck & Van Paint-For pick-
ups, vans and RVs. Great for
accessories, foo

FREE
AUTO
TOUCH-UP
GUIDE

1601 Micholas

an auto touch-up expert

Write: Dupi-Color Products, Dept. 11,

Bivd., Elk Grove Village, IL 60007

DU lal-C0LOR

AUTO TOUCH-UP PAINT

A4
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PERFORMANCE
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K&N’s Filtercharger®
Your RV Will Breathe a Sigh of Relief

A simple “over the river and
drwclwha'r;f W:.u'rmn'f
you
wdﬂmmﬂﬁmlm
your BV has to endure every-
thing from the thin air of
the mountains o the
dust of an off- :
pavement frip to

a secret comp-
site, Even under
the dirtiest condl-
tions. a K&N

twice as much air as the best

paper filters. And because i1's

constructed of olled cotfon-
batweean screans,

Milions of tiny cll-coated cotton
fibers strain alr fo ne-

shown 5 p/n E1530 and fits most
Dodge engines. Sand 527.58 plus
55,00 shipping and handiing fo K&N
Enginearing Inc. A Box 1329, Riversida
CA 92502 Complate catolog 5300,

CYCLES

(Continued frome poge 55)

L
Tune-tote adds speakers to your personal
stereo for on-the-road entertainment.

Showtime goodies

Lurking between the composite carbon
fiber framesets and the designer riding
wear at the Bicyele Dealers Showease
Expo were a number of practical acees-
sories that caught our eye.

Tuning in to your favorite music
through headphones is certainly dan-
gerous on a bicyele, and may even be
illegal where you live. The Tune-Tote
solves that problem by mounting two
stereo speakers and your personal por-
table radio or cassette unit to give you
mabile musie. Tune-Tote comes with
weather-resistant speakers and sells
for $39.95. For more information, con-
tact Novi, 4480 Camino De La Plaza,
Suite F, San Ysidro, CA 92073,

Before the "84 Summer Olympics,
you probably never saw full disc wheels
on hicyeles. Now the racing ranks are
full of them (where they are legal for
competition) and there's a good rea-
son—superior aerodynamics. Spoked
wheels stir up the air with a turbulent
eggbeater effect, and the resulting
drag is just the same as towing along a
few extra pounds. Flat spokes and aero
rims help out, but dise-type wheels still
offer up to a 30 percent improvement.
From Trueline Produets comes an all-
aluminum disc wheel for the BMX set.
The riveted construction makes them
super strong, and clear, black, blue, red
or gold anodizing gives them a full dress
appearance. They run $130 per pair
from Trieline Products, 1517 Downey
Rd., Los Angeles, CA 50023 =

Aero disc wheels are track bike spinoffs,
now available for BMX berm bashers.
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Quick on the draw

heemate Hailgun is an
electromagnetic launch-
er, the latest
forr the Star

pace CAnnoOn
Wars defenze
|'.||.li.| 1E m low -liey-
a =cout satellite ca
lash of any attack
ing missile. [ts railpun fires.
Btored high-intensity
i5 transferred t
the projectile as it leaves the

barrel, of the gun

arsenal.
el orbit,

spot the |

elee-

tric power

rails, or
This charpe becomes a hy-
|l~.'5"|lll|'-:-| of Li!!l'1i|' energy,
speeding th bullet at over 2
miles per second. Becanse of
this incredible speed, at thi
target the 3- shot has
the impact of a freight train

Any offending missile would

U ee

Ireria S

Michas! Filloa, \

b amashed out of the sk V. a5
i hu-j,:.ll: to climb, 8 minute or
two after ite launch. Penta-
gon leaders arpue that de-
velopment and deplovment
of ralguns like Cheemate
will prevent any surprize en
emy missile attacks.

Checmate Rallgun |above)
zaps enemy spacecraft or
can stop a misslle as it is
launched. Operating mod-
el | left] at Maxwell Labora-
tories in California tests
this kinetic energy weap-
on. Concept |below) is to
charge projectile with elec-
trical power as it speeds
out of railgun.

Iu. __ HELIUM GAS GUN
- INIECTOR
L
TW/ELVE =
TURN COIL o
--k""--- ' \
- .I*IJ Y
|y ot
we o == mrul
CURRENT
. COLLECTOR
J \,  PLATES
INTERMELMATE -.
STORAGE INDUCTOR COMNMECTING
ASSEMBLY |(ONE OF 5IX] BUSWORK

ELECTROMAGMNETIC
LALNCHER

§ METERS
" 10 -
OTHER k-
MODLUILES
"5~ PROJECTILE
- -
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UPDATE 6/86

ble
featherweight

BRE Automotive Research
and Development of Great
Neck, New York, has pat-

Adapta

ented a modular chassis
automobile  that  should
prove lighter than current
designs while adapting to a
variety of body styles.

The chassis consists of
four separate modules, in-
cluding front and rear cra-
dles, a floor tray, and a cap-
sule that aets as a truss for
the chassiz while serving as
the cockpit section, The pre-
formed modules can be mold-
ed of high-strength eompos-
ite plastic or other
lightweight materials, then
joined with conventional fas-
teners. Suspension parts are
attached to the rimd H-
shaped eradles and seating is
mounted on the floor tray.
The engine can be located on
the front or rear eradle.
Front and rear body sections
of precolored synthetics are
simply attached to the era-
dles, allowing for a variety of
body styvles on one stan-

dard modular chassis,

‘.f:.

Modular car 5 based on four
molded chassis units to which
other components are attached.

Cradles are attached to oppo-
site ends of the floor pan. Pas-
senger capsule serves as a truss.

Various front and rear body sec-
tions are easily adapted to one
standard modular chassis.

r
Talking' tire
An ingeniocus tire surveil-
lance system from Michelin
may be in production soon.

both pressure and tempers-
ture. Data from these probes

Sensors in the tire monitor

PRESSURE AND
TEMPERATLIRE SENSOR

CIRCLILAR
AMTEMMA

are transmitted by a cireular
antenna attached to the
wheel. Processed by an on-
board computer, the infor-
mation will be displayed on
the dash. The system will be
immune to weather, and
warks to ensure tire safety.

TRANSPORTATION

Supertrain

This new German protoiype
ecould be the tramn of the fu-
ture for Northern Europe. It
looks like an airliner inside
and out, and it can cruise all

day at 180 mph with its
12,000-hp powerplant. Rota-
ry-current drive motors
combined with high-perfor-
mance electronics and com-
puter controls will make this
future train super efficient
as it flies across the tracks.

=W

—
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Trained ear

You eowld become a Pied
Piper with thizs new music
recognition devel-

'-.'u'*-i[ em

oped at Cardiff University in
Wales. Or you could record a
piper's song on your home
computer, and the software
will print it out with each

exaet note and staff. The
svstem iz a special micro-
phone, an electronie signal
processor and a software
praphics program. It writes
each note as it iz plaved,
remembers, and will play
back the *music.” It could be
a4 music -teacher to help a
child or adult learn to play an
instrument without sched-
ules, or record ortginal musie
with a written seore.

,,L;;:l .muﬁﬂyg E '”:n- | .'
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Packing a rod

Pumping iron like a spaghet-
| 4] !I!.;H_']I]Hl'_ o e I'i.llllllli'll'l'-
controlled eontinuous steel
casting machine is now i
production at the Thomas
Steel Corp. The metal is first
a liguid, eoming from three

Laser print

The laser fingerprint detec-
tor (left) makes life much
tougher for crooks, and has
solved some crimes that had
the cops fooled. This porta-
ble machine, by Laser Pho
tonics, can be used in the lab
ar at the scene to loeate fin-
gerprints on surfaces, such
as concrete, cloth, or vinyl,

F-ton are furnaces (far left),
The molten steel is poured

inte & ladle and transferred
inta Il'.!' continuous casLer,
This machine forms the lig-
uid metal into long, continu-
oug billets, or rods, as shown
at left. These hillets can be
between 4 in. and 6 in. thick,
with lengths from 5 ft. to 30
ft. Mill officials say continu-
g produces a high-
steel because less
gas is trapped inskle to
weaken 1 as it cools.
dard mills use an older
cesz Lo ]J1'|n|'.|-.'1- inEots,
These brick-like forms must
be reheated then re
worked to make anything.
The continuous process di-
rect2 the hot billets immedi-
ately into further manufac-
turing. Mills like this new
one will be more competitive
to foreign mills with & bet-
ter, tougher steel.

er-quality

Stan-

and

where they might have gone
undiscovered. Also, havd-to-
see substances like punpow-
der or bloodstains are illumi-
nated with this laser ight. It
can even see through layers
of paint to pin the dirt on the
risal culprit.

This laser can 1.1, 1n min
ites  what hours  for
Dick Traey's best

tonk

Remote robot

A computer-controlled robot
that can be operated by tele-
phone hookup s part of a
Multi-Media Remote Teach-
ing Svstem (MRTS) recently
developed by AT&T and the
linois Institute of Technol-
ogy. This 2away system also
contains a video netwaork al-
lowing input/output of visual
images. The camera-
equipped robot can recog-
nize basic images and trans-
mit this info digitally over
the phone lines to & process-
ing center. A training tool

POPULAR MECHAMICS ® JUNE |5
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could be your trusty
remote helper.
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Energy run

The goal of the Shell Mara-
thon, held in England. 15 to
see a vehicle go 1000 miles on
a liter of gasoline. Nearly
two dozen specially built
“cars” are developed for this
competition. Many are the
class project of university
technical departments fired
by passionate rivalry. Bat no
matter how high the spirit,
the rules are clear. All en-
tries must use up every drop
of fuel, and maintain 25
kmvhour. The latest technol-
ogy  abounds and onboard
computers  monitor  fune-
tions. Shell wants this com-
petition to spark excellence
and invention—and ideas for
future vehicles.

Wind antenna

This prototype hybrid power
station could be the answer
for reliable electricity at re-
mote locations. It is hyhrid
because it combines both
wind and solar power with
wind turbines and photovol-
taie ecells. Being tested on
the Carolina coast, it powers
the master radio gystem and
radar and microwave equip-
ment for military  aireraft
training programs. The

whole svatem iz unattended,

withits data and control sys-
tem monitored by telecom-

munications direet linkage to
the main base.

Chinook
helicopter

Coproduction has produced
this “international” helicop-
ter. In a 3-phase program,
thiz Chinook-brand chopper
will be built by Kawasaki

from Boeing parts. First,
stripped but flving shells will
be outfitted in Japan. Then
knock-down major sections
will be assembled overseas,
Finally, Boeing parts will be
supplied to a totally Kawasa-
ki-built Chinook. Coproduc-
tion brings more business to
.5, aeraspace.

Low jumping

A new S-canopy parachute
system can take the worry
ot of being close, The extra
canopies allow the chute to
inflate rapidly, and much
lower, It has been tested
safely at 262 ft., where

troopers are underneath any
sentinel radar, and only for
about 10 seconds even if de-
tected, The new system is 5

pounds lighter and less
bulky than standard GI
chutes.




Mirror,
mirror . . .

A high-powered

foeused sunlight into
spectrograph.

revealed about the

and other features.

spectro-
graph machine may tell us
more about the sun, Twelve
flat mirrors (right) feed un-

Az the light
sample (insert) is monitored
I]'.I'."i'."l!,: -“:“!'-“"z'“"l-“" and other
golar activity, new data is

L'trr]L||L|.-¢flillla. lil-]i.‘ih}', Fases

Look out
below!

New eves in the sky can now
gee it all. The Global Posi
tioning System emplovs 4
hot new peneration of optical
sensor developerd at Sandia
Mational Laboratories. Con-
watching Earth,
its highly sensitive radiome-
ter |'-';_li:~'1v=-.l'.- all flashes
light, and !
data to an elee
omboard, This logic unit eval-
'II.",|!':-iI:':r'||*-i| :A.'. -.El:f'.'-.[illl' :|I'li
loeation. If there is a secret
nuclear test anvwhere, the
(zPS will tattle, And w | Ea]
'|I|:I'I'I'|Il.'li GPs 1-.'.'|-'|-:=.!i:~ in or-
hit, it will be no hig Ihiu!,;' to
pinpoint & lost ship or wan-

dering aiveraft

tinuously

transiates I

ronie brain

Sky game

[t ie no seeret that video
game-like instruments have
replaced the silk scarf in
fighter planes. But now one
device will organize many
separate inputs onto one col-
or sereen, Your plane is at
the center of the sereen;
with friends as vound sym-
holz, unknowns as rectan-
gles and enemies as trian-
gles. This tactical and: flight
data are transmitted to
ground computers for extra
:-u:n-h'iug and better chances
for vietory.

Flying
economy

Airliners in the 1990s may be
powered by unusual motors
such as General Electric's
!.r|lili|-"i".t'l'i l'li.i.l'.. ]::IL',_'ITH"I.'I':-
expect this motor to provide
fuel savings of 40 to 60 per

cent, Variable-piteh, direct-
drive fun blades are driven
by counter-rotating  tur-

hines. Unlike usual prop en-

gines, the UDF soars with
Rl |l|.|li1'.-. but thi ¥ e
shorter and wider. Tu
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| Anchoring to masonry: 2

L.‘i_ﬁt month we talked
about a variety of mason-

ry fastening devices, some of

which were fairly special-
ized. This month, we'll show
their more commeon siblings,
including cut nails, masonry
nails, drive pins, screws and
togrle bolts,

Cut nails, fluted round
nails, twist nails and drive
pins are the simplest means
of fastening wood to mason-
ry for light-duty jobs., With
the exception of drive pins,
these wedge-type fasteners
are driven like common
nails, but with a heavier
hammer (about 2 pounds).
They are made of hardened
steol and thus are more brit-
tle than regular nails. Make
sure to wear safety glasses
when driving them.

Drive pins are not driven
with a hammer. A special
tool that prevents them from
bending must be used. We
show the Molly drive tool by
Emhart Home Produets,
Reading, PA 19605, Insert
the pin in the tool's barrel
and hammer the driving rod.
The pin, under the rod, is
driven into the masonry.

Black & Decker's Grip-It
serew kit is an alternative to
nails or ping when hammer-
ing the fastener is impracti-
cal. The kit pairs a carbide-
tipped drill with self-tapping
MASONTrY SCTewWs.

Toggle bolts are a good
alternative when fastening
to conerete blocks as shown,
They're strong and easy to
install, Bore a hole into the
block wveid with a masonry
bit, push bolt's wings
through and tighten, ™

b

BY ROSARIO CAPOTOSTO

Cut nalls are the simplest type of masonry fastener. Drive them with
a heavy hammer, keeping the nailhead parallel to the wood grain.
Stop hammering once head is flush or it will loosen,

|
Haold the Moily upside down and then “load™ it by A heavy hammer is used to strike the drive rod. The

sliding a drive pin into its barrel. The tool holds the  pin, below it, is driven into the masonry. The top
pin upright as it's driven. flange protects the user's hand. |

Self-tapping masonry screws are an alternathve to  Once thelr holes have been bored, masonry screws
cut nails and other wedge fasteners. Use a carbide are driven In the same manner as wood screws.

bit, matched to the screws’ size, to bore the hole. They work with concrete, block or brick.

" e ¥ 4 L3

Toggle bolts excel for securing heavy loads to The toggle bolt threads through a nut In the wings.
hollow concrete block walls. Thelr wings, pushed  pulling them against the wall and tightening the |
through the haole, expand on the other side. wiood agalinst the masonry In a vise-like action.
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TOYOTA TIRUCKS

CHOOSE YOUR
PLEASURE.

From the Standard Bed to
the SRS Kiracah, Toyota
gives you a load of choices
{over a dozen 4x2 models
alone|, including the only
Long Bed Xiracab available.
Options? Your pleasure.

THE NUMBER ONE
TRUCKS FOR PAYLOAD
AND PLEASURE.

The Toyota Standard Bed packs the biggest standand payioad
in its class. .. 1640 Ibs" But Number Dne carries more weight
in a lot of areas. Since Toyota introduced the whole idea of
sport trucks years aga, they continue to lead from strengths
like the SRS standard 116 hp 24 liter powerhouse... . to the
only gas-turbo truck in any class. Small wonder Toyota Trucks
are number one in compact truck sales” and owner satisfac-
tion"* More payload. More pleasure. And more,

Get More From Life. ..
Buckle Up!
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.
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Windclipper prototype. based on a modified
Kenworth chassis, features high-mounted
driver's cab rigidly attached to the traller.
Powertractor unit pivots below the cab.
Contrals run through fifth wheel.

INTO

THE

FUTURE

Slick new trucks are already on the road,

who think a -
& like droop hoods
and air deflectors are too dainty to fit
the image of a tough, powerful road
machine. But if the experience of car
i s is any clue, the scoffers will
dwindle in number ag the tally of wind-
cheating shapes in the big haulers'
ﬂi_rt‘,-TH rontinues to Erow,
The automobile companies’ first ef-
at aerodynamic car bodies were
i the melted candy bar
aerodynamie bodies are
ted as the normal way to
A seddan.
hat insiders look for in the
rms of the future—cabs that
make sense in saving fuel
costs, but that appear completely dif-
ferent from the traditional broad-shoul-
dered, levil hoods of most current mod-
els. The changes have already started.

mong truckers,
be scoffers

not mlh
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Hl'ﬂ'ﬂ'”l.‘lh,
—alre pri-

desipned to slide through the air
rnpll with the least amount of

. At the same time they lose
ul rh1 macho style that truckers
1 F AN '|_hs1| Figs.

more than just big mone
improved fuel economy.
will also deliver:

New r'|:'.-'-'lj|£_'r'|_-1

but the best are yet to come.

® Lower noise levels inside the cabs

and outzide on the road.

8 Much more room inside the

the taller trucks.

fetter handling, especially when
v winds buffet the semis from the

cabs of

hes
gire.
® Better forward visibility over hood
and fenders.

In addition, if the truck and trailer
panels are shaped carefully, brakes and

s will run eooler, operate more effi-
dently and prok :hl,'- last longer than
e on today's models,

The switeh to aeredynamics in trucks
has been poing on for just about 10
years, and today iUs a rare semi tractor

s sold without at least a rooftop
shield. Many of the truck owners are
1 more eélaborate aero tems,
that add side extenders and inte-
pers to cab contours designed

in the wind tunnal,




“Minety percent of my customers
order air shields, at least,” reports John
Dermody, owner of Dermody Truck
Sales in Grand Rapids, Michigan.

The idea of the air shield iz simple
enough, Things like lower hoodlines,
gplit windshields and shields atop the
roofs help the air pass over the tractor-
trailer rigs without encountering mas-
give air resistance. With less resis-
tance, the engine works easier, noise
from buffetting decreases, and perfor-
mance improves. Handling also is said
to improve, whether the wind is coming
head-on or at an angle.

So-called concept trucks like Mitsubi-
shi's MT-90X, the Renault VE 10 or
Freuhauf's similar 2000 give a broad
hint of what the correctly shaped truck
of the future might look like. The Mit-
subizhi is just a slick 6-wheeler—imag-
ine it as the Ryder Rental truck of the
future—not a tractor-trailer rig,

On the cab-over Freuhauf and Re-
nault the eritical gap between the back
of the tractor and the front of the trailer
is filled in by flexible panels that give a
1-piece face to the wind, especially to
gide or cornering winds that raise havoe
with fuel economy and handling at high
speeds, Other wind-grabbing pockets
around the wheels and beneath the cab
are covered to smooth air passage,

Further out in the future are more
radical designs that actually reshape
the chassis of the truck. The outstand-
ing example of this type iz the Wind-
clipper model conceived by Professor
Richard Thomas of Oklahoma State
University. In Thomas's truek of the
future, the cab is locked directly to the
trailer and moves with it as a unit.

A fifth wheel arrangement connects
the driver’s cab to the chassis, so the
chassis/tractor unit turns while the cab
remaing aligned with the trailer. Re-
mote-control connections for engine,

&b

Penske Racing Team's modified Freightliner
sleeper has a C,; of 0.462—about half that of
a conmventional 18-wheeler. Hinged side
panefs close gap between tractor and trail-
er, but still allow 90° turns.

Startling Goodyear proposal (right) has a
high-mounted cab for maximum wvisibility. A
gaping hole between the cab and tractor
lets air pass through to rounded trailer.

steering and brakes snake through the
center of a kingpin in the fifth wheel.
Benefits in Thomas's design include a
high driver position for better vigibili-
ty, stand-up roof height inside the cab,
aceess to the trailer through the rear of
the cab, more load on the front wheels

and a constant line of sight to the trailer
sides when turning. The driver also
rides on the trailer suspension, which
may be more comfortable than that of
the tractor.

Fruehauf, being a trailer manufac-
turer, has many innovations for the




trailer on its 2000 prototype, including
shielded wheels and tires and an unusu-
al boat-tailed rear end that narrows at
the back to reduce drag by 9 percent.
Clamshell doors allow full-width cargo
to be loaded aboard.

Mitsubishi’s MT-90X &-wheeler was shown
at the Tokyo Motor Show. Sleek shape has a
C, of only 0.38—less than many cars. Single
tires, rather than duals, cut rolling resis-
tance. Interior [left] is palatial.

Futuristic Renault VE 10 cab-over seml [be-
low| has enclosed wheels and flexible pan-
els between the tractor and traller to reduce
wind turbulence and drag.

Actual on-the-road experiences show
that aerodynamics can save the high-
way trucker lots of money in fuel costs.
That's why the traditional, big-shoul-
dered shapes of tractors with side ex-
haust stacks, sun visors and exposed
fuel tanks are being discarded in favor
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of the more rounded, enclosed look.

*We figure that air shields alone will
improve fuel economy by 10 percent,”
explains Dermody. “That figures out to
half a mile per gallon or, on an older
truck, an inerease from 5 mpg to 5.5
mpg. If you run 200,000 miles per year,
which is not unusual for these rigs, the
savings is almost $4000 per truck (com-
paring %1 per gallon diesel). Then you
add the other aero improvements and
the savings go up from there.”

Larry Fedrigo of Ladd Co., a long-
haul trucking firm out of Livonia, Mich-
igan, just added two 349H Peterbilts to
his 7-truck fleet, and says the aero
shapes plus other improvements have
boosted fuel economy by 1% mpg, “and
they're not even broken in yet.”

“We look to save 38000 per year with
each of the new trucks,” says Fedrigo.
“But I also noticed some improvements
in handling. Whether it's the new high
traction tires or the aero shields, I'm
not sure. | drove through a snowstorm
from Flint to Detroit with an empty
trailer and felt the truck hold the road
much better than our older rigs. There
was no slippage at all. Maybe it comes
from the downforce of the air shield.
That device puts a big load downward
on the top of the cab.”

One of the most dramatic aerody-
namic semis now in service belongs to
Roger Penske's Indy car racing team.
It is a highly refined Freightliner cab-
over-engine tractor with a Great Dane
enclosed trailer. Improvements in the
cab include a custom-made air shield
and cab extender that makes the trae-
tor and trailer look like a single piece,
The side panels between the back of the
cab and trailer are movable, so they are
pushed out of the way when the rig is
turning. Wheel covers are used to
smooth out the airflow near the pave-
ment. The front bumper was enlarged
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to sweep away air that could create
turbulence under the cab and trailer.

Famous car designer Larry Shinoda
was responsible for the Penske design.
He says the improvements reduced the
coefficient of drag to 0.462—almost half
that of the average semi without aero
tweaking—and boosted fuel economy
to an incredible 8.3 mpg. That marked
an improvement of almost 3 mpg (over
B0 percent) from the semi Penske Rac-
ing was using earlier.

“And the drivers like it better,” Shin-
oda adds. “There's less wind noise in
the cab, because there's less turbulence
outside. Inthe older trucks, our drivers
had to put on earphones when they
wanted to hear their tapes. Now they
can listen to the truck’s speakers.”

There are a lot more changes in the
eab design than first meets the eye. In
all, Shinoda and Penske added 700
pounds of plastic panelz, aluminum
framing and stainless steel to the basic
cab. The movable cab extenders at the
sides push out when the truck turns by
sliding on Teflon rub strips. They will
kick out to a full #0° in the sharp turns
needed for parking. The panels must be
manually closed if they go beyond B0,
but two gas shocks per side keep them
flush at lesser angles.

While the Penske tractor is a cab-
over type, designers figure that the
conventional cab, with its smaller fron-
tal area, will be the major aero shape of
the future. You don't have to be an
expert in aero theory to understand
why. The flat surfaces on the front of
the cab cateh the wind like a sail. Bend
those surfaces, and reduce the flat
spots, and you can cheat the wind. With
conventional cabs, only the front of the

radiator opening presents a large flat
surface. And it's much smaller than the
flat face of a cab-over type. Truck
retailers think that conventional cabs
will once again gain dominance over the
cab-over design for that reason.
Goodyear made a study of truck
shapes a couple of years ago and had
several startling suggestions to avoid

Tapered nose of Kenworth Te00A—already
on the road—penetrates the air better than
blunt cab-over designs. Fuel economy Is 22
percent better than standard designs.

the flat face of cab-over styles, includ-
ing one that had a large hole in the
lower portion of the cab to let air pass
through the tractor. Another offered a
“pinched waist” cab that placed the
driver high gbove the wheels, atop a
pedestal-type arrangement.

Early attempts at creating aero de-
signs ran into some serious trouble.
When aero shields were first used atop
the cab, owners found that the pressure
of the wind on the shield wreaked havoe
on the cab roofs.

“Those shields were attached to the
sheetmetal,” Dermody recalls. “After a
while, with metal fatigue and long trips
at highway speeds, the sheetmetal
would peel back, like opening a sardine

can. Or, sometimes, the front of the
roof would raise up, break away from
the windshield, and the glass would fall
out. That was a mess.”

Now, though, Dermody points out,
just about all the trucks he receives
from the factory have mounting brack-
ets that are strong enough to carry the
shields for the life of the cab.

Goodyear and others found that you
can't just cover up the wheel openings
in the cab and trailer and get good
results. Brakes and tires will lose the
flow of air that keeps them cool. Then
the brakes fade and tires wear out
prematurely. It has been suggested
that fanz be installed at the axles to
make certain brakes and tires get the
full measure of cooling air.

Yes, there ig more to improving
truck economy than aero improve-
ments. Just as important are tires with
low rolling resistance, and engine/
transmission packages that are specifi-
cally designed to produce peak torgue
at 55 to 60 mph. In addition, the use of
single wheels on axles to replace duals
gets rid of a lot of rolling resistance.
Tires and wheels have to be uprated to
maintain the load capacity of an 18-
wheeler running on only 10 wheels.

Despite today’s lower prices for fuel,
it appears that the trucking industry
will eontinue to aim for that magic poal
of 10 miles per gallon. So lock for more
elaborate aerc designs, more radical
cab arrangements, some extensive
changes in trailer shapes, and fewer
blown tire treads littering the roadway.
Bringing together what the aero spe-
cialists know now, and mixing in high-
technology engine contrels, the 10-mpg
semi is a reachable goal. ™

ne of the first aesrodynamic trac-
tor-trailer combinations was this
experimental Ford gas turbine rig
called Big Red. It was introduced in the
late 1960z, well before high fuel prices
staried a scramble for ways to in-

Big Red Was Here Afore Ya,

crease miles per gallon. Back then,
some of loday's aero lechniques were
well known. Note the high-level cab that
acts as a wind shield to direct air over
the trailer. Extensive skirting around the
wheels kept turbulence to a minimum,

Pardner

And tight clearances between the cab
and traller shut off many of the effects
of crosswinds cutting between the two.
Ford stopped talking about Big Red
shortly after its introduction, when the
turbine engine did not work out—J.D.
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PM COMPARISON TEST

Japanese invade the
mini GT market!

We test eight small
Grand Touring cars
and find them
amazingly matched.

alk about a competitive

test! For five vears, Volks-
wagen's delightful Scirocco has been
the vardstick against which other small
GT cars are measured. Yet in our test,
it finished last behind seven newer and
even more terrific sports coupes from
Japan. It's a texthook example of what
happens when you relax on your repu-
tation.

In addition to the Scirocco, our Ju-
nior GT group includes the popular
Honda Prelude in its most powerful 2.0
Si form, Toyota's brand-new l6-valve
Celica GT-53, plus five hot turbocharged
sportsters—the Isuzu Impulse, Mazda
626 GT, Mitsubishi Cordia, Nissan
2008X and Subaru XT,

ERemarkably, all eight miniature
Gran Turismos are almost exaetly the
game size (about 170 in. long), the same

POPULAR MECHANICS # JLINE 1786

Missan's wedge-shaped 2005X Turbo [top| is one of only two rear-drive cars in the group.
Stylish Isuzu Impulse [above| has italian bodywork atop a 140-hp Chevette chassis|

weight (about 2500 pounds) and all,
except Nissan's 2008X and [suzu's Im-
pulse, are front-wheel drive. All eight
have a 1.8- or 2-liter 4-eylinder engine
backed up by a 5-speed gearbox, and all
except the Honda, Subaru and Mazda
are hatchbacks. We can’t remember
when we've tested a more closely
matched group of cars.

And never have we tested a more
consistent group. Not only do all eight
perform about the same, their overall
performance is astoundingly high—es-
pecially when you consider the price
amid size of these cars.

For between $12,000 and 316,000,
these 2-liter coupes offer performance
on a par with many more expensive and
pretentious sports cars, We think any
of them would be tough to beat for
everyday driving fun.

Honda Prelude 2.0 5i

Our favorite Junior GT is Honda's Pre-
lude, but only in 2.0 5i trim. Even with
this more powerful engine, the Prelude
is still down on power compared to the
turbocharged and 16-valve competi-
tion. Still, the Prelude reminds us most
strongly of a Mercedes-Benz, particu-
larly the 560 SL coupe. Neither is a
standout at the track, but both have the
same effortless feel that makes them
absolutely delightful to drive—on any
road, at any speed,

It's no secret that Honda Motor Co.
has patterned itsell after Daimler-Benz
AG, and if any $14,000 car can be said to
feel like a 360,000 Mercedes, it's the
Prelude. The Preludeisderived from the
Accord, which means it shares not only
drivetrain and chassis components, but
the Aecord's new suspension,
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Toyota's Celica GT-5 [top) was the mast fun
to drive, but tubby styling lost it points.

Mazda 626 GT Turbo [right] was the hands-
down winner on the test track. It gained
points for reominess and practicality.

Mitsubishi Cordia Turbo |below| had mid-
pack performance and quiricy styling.

Instead of simple MacPherson
strutz, Honda engineers have returned
to the classie design of equal-length
upper and lower control arms with coil
springs and separate shock absorbers.
This virtually eliminates camber
change during cornering. The Prelude
was first onthe skidpad and third in the
slalom, but more important, it has su-
perior directional stability at all times.

Our testers called the neat notehback
styling classie, tasteful and unpreten-
tious. The 2.0 Si has a small rear spoil-
er, which adds to the sporty lines. The
front grille is admittedly busy, but we
think the Prelude looks like a wvery
model of the modern Junior GT.

Inside, things are just as special. The
ergonomics are superb for the driver
and passenger, though obviously
cramped for those in the rear seats.

Most remarkably, not only is almost
evervthing right with the Prelude, we

had a hard time finding anything
wrong. The larger drivers in our group
thought the seat bottom needed to be
longer for better thigh support. Other
than that, our group uniformly ranked
the Honda Frelude “wonderful . ..
purrrfect . . . dynamite.”

The Honda was not a unanimous first
choice. Our major dissenter called it,
“neither fish nor fowl. It's not as much
fun as a CRX and not as practical as an
Accord.”

Toyota Celica GT-S

The Celica is a triumph of engineering.
The all-new front-wheel-drive chassis
iz superh, nimbly zipping to first in the
slalom and second in our skidpad test-
ing. The new d4-valves-per-cvlinder,
double-overhead cam, 135-hp engine

loves to rev, and it gives the GT-S the
same happy feel as the similar engine in
the Corolla GT-S and MR2.

The Celica raced to third in accelera-
tion, running the quarter-mile in 16.176
seconds at 85,02 mph—remarkable per-
formance for a 2-liter car without a
turbocharger. All together, the Celica
sped to second overall at the track, and
impressed our track tester. It's wery
nippy and precise, like driving a ner-
vous, high-strung racing car.

Of eourse, if all you're trying to do is
pick up a 6-pack of wine cooler from the
corner deli, vou may not want to deal
with a thoroughbred's raspy exhaust,
wish-quick steering and off-beat driv-
ing position, But in the Celica, every
trip is practice for LeMans, Where the
Prelude iz relaxing and confidence-in-
spiring, the Celica is exeiting and ad-
venturesome.

The Celica interior is very comfort-
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able. Analog pauges sit right where
they should be, and our test car's gray
interior was nicely harmonized into a
driving environment that rivals the
Prelude's in its “Mercedesness.”

The Toyota's styling got very mixed
reviews, As one of our group put it,
“The Celica is a really fun car to drive,
too bad it looks like a potato with
spoilers.” “Looks like a pregnant
Isuzu,” wrote another disappointed
tester. Summed up a third eritic, “I bet
they restyle this body real soon,”

But you can't displease all of the
people all of the time. One tester wrote:
“This car has the slick aerodynamic look
everyone else is working toward. It's
three to five years ahead of its time."

The new Celica is more fun to drive
than any of the competition, including
the more “mature” Prelude, [t's beauti-
fully put together, and a real rocket.
But we think the styling will turn off a
lot of people, as will the price. Our full-
tilt GT-S earries a healthy $2000 premi-
um over the Prelude.

Mazda 626 GT Turbo
Mazda's 626 is a competent 4-door
sports sedan aimed at the Honda Ae-
eord, but falling one engineering cycle
behind. The 626 GT is the 2-door ver-
sion, now fitted with a turbo that ex-
tracts 120 hp from the conventional
single-overhead-cam 2-liter Four.
What a difference a turbo makes. The
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626 GT Turbo is a clear half-second and
2 mph faster through the quarter-mile
than the all-new RX-T 2-zeater, and
just as fast through the slalom or
around the skidpad, It also has better
brakes than the other Junior GTs.

On the strength of its performance
and all-around utility, our testers voted
the 626 into third behind the Prelude
and Celica. We found the styling pleas-
ant, dated and bland, but also much
easier to wake up to every morning
than the Celica. The interior was
praised for its room—the largest in this
group—its excellent seats and good
driving position.

Our testers universally disliked Maz-
da's electronic dashboard, the “old bath
towel” used to upholster the seats and
the pgeneric Japanese interior decor.

Subaru XT Turbo [above)| got mixed reviews
on unusual exterior and Interlor. Perfor-
mance was adequate but not exciting.

Volkswagen Scirocco (left) will soon get a
much-needed 1&-valve engine with 123 hp.

Honda Prelude notchback |below] was
ranked first on the road, third on the track.

More than any of its competitors, the
626 GT fails to hide its sedan origins.
This makes it less stylish perhaps, but
also more functional.

As one of our group nicely summed it
up: “This is not a trend-setter like the
Prelude nor a memorable drive like the
Celica, but it is a quick, pleasant-look-
ing car with an excellent reputation for
relisbility, at least in nonturbo trim.
The turbocharger will probably add
trouble and expense, but the kick in the
pants when you put your foot down is
worth it,"”

Isuzu Impulse Turbo

The Impulse combines a brilliant initial
concept with five years of progressive
development. The result is the most
seductive small car on the market. The
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impulse for the Impulse came from
Italian stylist Giorgetto Giugiaro, who
originally offered this body to Volks-
wagen as the next Seiroceo, VW de-
clined, so Giugiaro sold the idea to
Isuzu. Isuzu put Giugiaro's gorgeous
body on the only chassis they had, a
license-built version of the Chevrolet
Chevette.

Since then, the Impulse's Chevette
origins have been almost entirely eradi-
cated, except for the old-fashioned rigid
rear axle, It now has d-wheel dise
brakes, a slick 5-speed and a Z-liter
single-overhead cam engine, turbo-
charged, intercooled and rated at 140
hp—more power than any other car in
this class.

This marvelous engine shoved it to
first in acceleration at an excellent
15.811 seconds and 87.97 mph in the
guarter-mile. This is faster than all but
a few V6 and V8 musclecars, making
the little Impulse one of the hottest
rides on the road.

The Impulse also has execellent
brakes. Unfortunately, the old-fash-
ioned suspension put the Impulse near
the bottom in our handling tests, It's
not a handful in any way, indeed it's fun
to drive on the road. But at the limit,
the Chevette suspension is easily up-
set, and the Impulse lifts the inside rear
wheel, bobbles and plows,

We have to emphatically make the
point, however, that you'll never force
the Impulse to lose its composure on
the street. The Isuzu averaged fourth
overall at the track and fourth in the
hearts of our road testers.

We all loved the exterior styling,
calling it the prettiest small car on the
market, and saying that more Japanese
companies should do their styling in
Italy. Despite the add-on spoilers that
detract somewhat from the look of Giu-
giaro's original show car, this is still the

only auto-zshow styling exercise that
you can buy for the road.

Our Italian Racing Red coupe con-
tained a classic tan leather interior
that's as un-Japanese as could be. The
only jarring note is a video game instru-
ment panel that would be more appro-
priately replaced with classic white-on-
black gauges.

Otherwizse, we like the ambience of
the Impulze. The leather seats got high
marks for their perfect array of adjust-
ments, including lumbar and seathack
wings, while the Audi-like controls
were praised as amazingly convenient
and easy to operate, Every tester re-
marked on the unorthodox turn-sig-
nal—a huge switeh that protrudes from
the dashboard—and how much easier it
is to use than the conventional column-
mounted stalk.

All in all, we think the Impulse is
quite the small car. It's lovely, it's
richly appointed, it’s comfortable and it
really moves,

As one tester summed up: “Only two
things keep the Impulse from being the
car I'd like to own: engine vibration and
suspension harshness, Otherwise, this
is a great car. And such style. Where
elze can you buy a designer original for
off-the-rack prices?

Mitsubishi Cordia Turbo
There's a definite gap between the top
four cars in this test—any one of which
should bring long-term happiness to
your garage—and the bottom four.
This iz not to say that the Cordia is a
bad car, it's just ordinary.

Styling is smooth, but the awkward
grille and add-on fiberglass “go-fast™
doodads spoil the overall effect. The fit
and finigh is typically good, except for
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those tacky add-ons. Our testers were
clearly uncomfortable in the Cordia.
The interior was described as lousy,
confused and junky, with tacky mole-
skin upholstery. Different colors, tex-
tures and materials make it really dis-
tracting. The driving position was
criticized because the wheel is too high
and seat too low, and the controls are
confusing. The analog instruments
were praised, however,

Driving the Cordia is a pleasant sur-
prise. It's not as fast or refined as the
competition, but our testers found it
smooth, comfortable, stable and easy to
live with. As one tester put it: “I
expected more comph with the turbo-
charged engine, but the general driving
demeanor is fine overall. It just lacks
excitement.”

Nissan 2005SX Turbo

We were disappointed by the 2005X.
This model has been a demon in IMSA
and SCCA Showroom Stock racing, and
we expected it to make short work of
the competition in our track tests.
Imagine our surprise when the 2005X
was out-run, out-handled and out-
braked by a variety of less macho ears.
It ended up fifth in our track tests,

Unfortunately, the Nissan showed
no compensating finesse in the road-
going portion of our evaluation. Our
test group voted it seventh, ahead of
only the Sciroceo. The rear-drive
205X is getting rather long-in-the-
tooth and we think it's overdue for
replacement.

Our testers were surprised at how
unrewarding the 2008X is to drive: “It
feels like a big, heavy car. It's clumsy,
and not much fun,” complained our
track tester. The shifter iz notchy, the
steering is woefully light with a wobbly
feel, and serious handling instability
makes this car real work to drive fast,

TEST RESULTS
GAS MILEAGE 1/4-MILE BRAKING (fi.) TRUNK INTERIDR TEST ROAD
{EPA ¢ (sec. @ SLALOM' SKIDPAD? B0-0 CAP. wuég TRACK TEST  OVERALL

CAR M mph) {mph)  [cwicew) mph) INDEX®  INDI RANKING® RANKING® RATING

Honda 25229 16.680 @ B1.95 60.52 B0v.83 146 9 100,14 3 1 1
Prelude 2.0 Si

Isuzu 22208 15811 @ B7.97 59.18 T7/.80 130 9 98.80 4 4 4
Iimpulse Turbo

Mazda 626 22216 16.015 @ B7.08  60.45 7781 "y 13 106.60 1 3 3
GT Turbo

Mitsubishi 22189 16.419 @ B3.79  59.32 75.78 156 8 103.50 6 & 5
Cordia Turbo

Nissan 2219.9 16,620 (@ B1.85 59.18 TB/B3 132 9 95.70 5 7 6
2005X Turbo

Subaru XT 2519.5 17.048 @ BO.O0  60.83 Ta/.81 159 12 9624 ] 5 7
Turbo

T?:tl 231229 16.176 @ B5.02 6225 8181 133 14 93,84 2 2 2

lica GT-§

Volkswagen 26/30.4 17.358 @ 78.56 58.30 7980 140 a 80.80 T 8 8
Scirocco

1. Best spead achigved while waaving through seven cones placed 100 feet apart, Ihe higher the speed, the Datter tha transient hantllng

2. G-forces generated during steady-stale cornering around a 200-fool-diameter circle; cw = clockwise, cow=counterclockwise.

3, The number of standard-size grocery bags that will stand upright (1-inch crush space permitied) in the trunk.

4, Front-seat width = headroom X lagroom + rear-seal width = headroom = legroom + 1000,

L

POPULAR MECHANICS » JUNE 1986



Our testers weren't especially taken
with the 2008X's styling or interior,
either. Said one, “It's very '60s in feel-
ing, with awkward transitions,” Others
mentioned the low seat, awkward driv-
ing position and an Op-Art interior
that's too busy. It also has one of those
annoying talking dashboards that tell
you when “The key is in the ignition."”
These synthesized nags are a throw-
back to another era. This year, Nizsan's
redone 80 percent of its line, offering a
new Sentra, Stanza, Maxima and pick-
up. We wouldn't be surprised if a new
2003X iz in the pipeline, too.

Subaru XT Turbo

Most of our testers had a hard time
coming to grips with Subaru's Junior
GT. “This is a weird fish if ever | saw
one. It's too off-beat for me,” wrote one
bewildered driver. Not everyone
agreed, “This is the only 1986-style car
in this group,” proclaimed a Subaru
champion, “the wedge is modern and
sporty.” If nothing else, the styling is
certainly controversial.

The interior is just as uhusual as the
exterior. Among the most noticeable
features are an asymmetric steering
wheel, a knobless shift “bat” and one of
the most elaborate electronic dash-
boards on the market. Our testers de-
eried the “lizard scale” upholstery,
awkward control pods and speed alarm,
though the seats, driving position and
visibility were all praised.

The XT is built on the same chassis
Subaru uses for all its cars, and while it
doesn’'t handle as well as the Mazda,
Honda or Toyota, it's a paragon of
dependability. The turbo brings the
power up to acceptable levels, but the
XT will never be accused of being
overpowered. At the track, the XT
ghone only in the slalom, where its
quick steering and sticky tires helped it

to second in the class. The best thing
about the XT is that, like any Subaru, it
can be ordered with 4-wheel drive.
Obviously, you're not going to go off-
roading in a needle-nosed sports coupe,
but the XT is a far less expensive way
to enter the sporting 4x4 ranks than
something like an Audi Quattro. The
XT is at the cutting edge of technology.
It's just not very racy and not every-
one's eup of sake.

Volkswagen Scirocco
Someday soon, Volkswagen dealers
will be offering the Scirocco 16V—
VW's answer to the Japanese turbos. It
will feature a 16-valve head and 123 hp,
4-wheel disc brakes and bolt-on fiber-
glass bits, After testing the Scirocco
head-to-head against the Prelude, Ce-
lica, and other Junior GTs, we'll give
VW a little free advice: What you need
i= a whole new car.

The current Secirocco is built from the
Golf chassis, which similarly suffers in
comparison with the latest Japanese
economy cars. VW made its reputation
tinkering with the Beetle over a period
of 40 years. Honda and Toyota are
programmed to replace their current
models with a whole new line every
three vears, whether they need to or
not. Tinkerers simply can't compete
with that.

This is not to say that the Sciroceo
isn't an appealing car. The styling is
similar to that of the Impulse. The
interior is refreshingly European, with
a noticeable lack of digital instruments
and electronic gizmos. Performance—
while modest in every way—is predict-
able and easy to control.

In sum, the Seirocco is an innocuous,
unpretentious car that, as one of our
group put it, “is cramped, uncomfort-
able, and 10 years behind the times. It
feels high, narrow and tippy, and the

SPECIFICATIONS AND DIMENSIONS

engine vibration is inexcusable. It may
be a German road machine, but the
ergonomics are Jaughable and the per-
formance tepid.”

Conclusion

The Honda Prelude is so good it tran-
scends this class to earn a place as one
of the best cars on the market. We'd
like Toyvota's Celica GT-S as much as
the Prelude, if only it didn’t have such a
bad case of the uglies.

Mazda’s 626 GT Turbo may not make
your pulse race to look at it, but drive
one and see if it doesn't put a smile on
your face.

If you want a bona fide work of art

Winner, by a whisker: Honda's Frelude.
Only dealer price-gouging dims its appeal.

that just happens to be one of the
quickest, neatest little coupes on the
road, treat yourself to an Isuzu Impulse
Turbo. The styling, interior and drive-
train are all superb. The chassis is
adequate. Three out of four ain't bad.
The next four cars in this group—the
Mitsubishi, Nissan, Subaru and VW—
are all more than adequate, but they
are definitely a cut below the top four,
The gap between the first-place Honda
and fourth-place Isuzu is smaller than
the gap between the Isuzu and Mitsubi-
ghi. There’s not a bad car in the group.
Four of them just have a lot more
appeal than the remainder. ™

PRICE WHEEL-
VEHICLE BASE AS TRANS- BASE LENGTH WEIBHT
TYPE PRICE TESTED ENGINE MISSION (in.) (in.} {lb.}
4-passe $13.538 13 110-hp SOHC S-speed o977 169.1 2250
E-dﬂcrw'gﬂr 2.0-liter inline-4 manual
4-passenger $14.429 $15468 140-hp SOHC 2.0- E-spaad 96.1 172.6 2750
J-door litar inbne-4 turbo manual
4-passenger $12.095 14,320 120-hp SOHC 2.0- S-speed Q88 177.8 2400
2-door liter inling-4 furbo mianusal
4-passenger $10.369 $12M8 102-hp SOHC 1.8- S-spead 863 173.0 2350
3-door liter inline-4 turbo manual
T 4-passangar $13,069 $15,364 120-hp SOHC 18- 5-spoad 955 174.4 2650
3-door liber inting-4 turbo manisal
A-DaAsse $13,343 513,70 110-hp SOHGC 1.8- S-speed a7 175.2 2490
E-ducrtru“ liber fiat-4 turbo manual
4-DAsSEnGEr $12,698 $15,833 135-hp DOHC 5-spaed 99.4 1736 2650
3-door 2 O-liter indine-4 manizal
i 4-passengar §59980 $12,310 100-hp SOHC £-spood 94.5 165.7 2200
S-doar 1.8-litar Infine-4 manual
5. Polmis are awarded from best (1) to worst (6) in each category. The car with the fewes! total posnts ranks first, next lowest second. and so on
6. Subjective ranking on the road by a team of testers; cars are graded by “leel.” indepandent of tes! frack results,
T. A e of Test Track and Road Test ralings. Ties are decided in lavor of Road Test score.
Bold mu indicate best parformanca.
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Triple-cockpit runabout from Grand-Craft borrows its line from Chris-Craft. John Hacker Inspired this Saint Marine replica.
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Modern-day construction
enters the world of
old-time powerboating.

Boatinc

{ Stradivari had fiddled with
|:1m11- insteard of wvic 5

| rom cutwa-
magnificent
5 styling and

dern-day functionalism, Brus
dlumlmlm instruments are set like
gems in her shapely dash. Soft leath-
er l:|lr~rl- v eovers her athwart-
iting in each of three
musclebound Crusader

3 eneath her engine cowl,
The beauty of the old, the npsy 1 e is st

tately enzemble
practicality of the new coa '{EEL“-' ':“1'1 inland
lesce Im thils 30-Taot Hack e

ercraft by Morgan Marine ey - ; . o ':_H."!"l.h‘:ﬁ i!m_f“. :"]'Il‘n

a bridge to another age, a connection
between the glamour of the past, the
technology of the present. And she's
g0 beautiful she produces the same
kind of breath-stealing palpitations

of the heart that accompanied your
first teenage romance.
We're talking about simple lust.
But let's progress, if we can, be-
vond emotion—to the more intellec-

tual side of reproduction runabouts,
These classics borrow from boat de-

A Don Philbrick original draws from classic themes. This Streblow s a modern version of a "60s sport boat.

POPULAR MECHAMNICS ® LINE 1°




SPLASH FROM THE PAST

signs in vogue a half-century ago and
duplicate them using modern materials
and technologies. A handful of firms
seattered around the nation are produc-
ing these nautical objels dart at costs
between $20,000 and $70,000, They're a
little pricey, sure, but for the mariner-
cum-connoisseur, they're the perfect
accoutrement to a waterside lifestyle,
And in every instance, they're built
better—much better—than the prede-
cessors from which thev draw their
altogether pleasing lines. Offer a tip of
the hat to modern epoxies, polymers
and cold-molding.

Consider the three Hackercraft de-
signs currently being produced by the
ever-congenial Bill Morgan at Morgan
Marine on the shores of Lake George,
New York. Morgan began his lifelong
love affair with Hacker-designed run-
abouts when he was a kid. His dad
owned a 26-foot Hacker that was built
in 1927. “I alwavs thought Hackers had
the most pleasing lines, the best work-

P PRHOTOS BY ALLAN \WEIT?

manship and quality,” Morgan says.

After restoring several original
Hackers at his Lake George shop, Mor-
gan decided it made more sense to
create new Hackers from the ground up
rather than resurrect the old-timers,
Morgan found the last owner of the
moribund Hacker Boat Co., purchased
the rights to the name and the designs,
and his 10- to 12-man staff of local talent
went into production. The firm pro-
duces about 10 boats a year—triple
cockpit cruisers in 24-, 26- and 30-foot
lengths that range in price from $35,000
to $45,000. Hacker used white oak
frames in his original designs, with
Honduran mahogany planking and ce-
dar bottoms. Morgan retains this
schedule of materials, except for the
bottom, which, in contemporary form,
ig also made of mahogany.

“Wood is wood,” says Morgan, “And
what was available back in those dayz is
still generally available. The basic dif-
ference is that our new boats include
about 25 percent more frames, We've
alzo done away with brass rivets and
fasteners, and doubled all the timbers
across the keel and out at the chine, The
beat is now epoxy-glued and encapsu-

lated to eliminate dry rot. Cur battens
are heavier and we use a bedding com-
pound on the planks that gives much
longer adhesion and basically a much
stronger structure, The end result is a
different boat from the original Hacker,
It rides at the same attitude, but it has
a much different feel because it's much
more solid."

The late John Hacker also supplied
the inspirational momentum at Hugh
Baint’s Saint Marine in Cape Coral,
Florida. Saint builds a triple-cockpit
Hacker design that's been strongly in-
fluenced by naval architect Douglas
Van Patten, a personal friend of John
Hacker. Saint, who apprenticed as a
shrimp-boat builder, offers two power
options on his 23.5-footer—derived
from either a 302-cu.-in, Ford block ora
351, Like Morgan, Saint relies on mod-
ern epoxies in crafting his Hacker,
namely the WEST (Wood Epoxy Satu-
ration Technigue) building systerm mar-
keted by Jan and Meade Gougeon of
Bay City, Michigan.

“We're multilayering areas to stabi-
lize the surface," Saint savs. "My bow
stem, for instance, is 37 layers of %w-in.
Honduran mahogany at the widest

Present At The Creation
Beauty is more than skin deep as Morgan Marine’s
30-foot Hackercraft takes shape.

% il I

518,000 Gale Banks 454-cu.-in.

B\ § barrel carb. Integrated gauges [lower left)

are from Classic Instruments of West Linn,

Oregon. Meticulous attention to detail

[above) i3 put into bwo Hackercrafts as
they're framed and planked. The 30's cock-
pit |below| s where hull construction, up-
holstery and engineering come together.

im Gautreaw “does a little bil of every-

thing” at Morgan Marine, where mod-
em-day Hackercrafts are bom, making him
one of America's leading experts on clas-
sics construction. According 1o Gautreau, it
all bagins when prebuilt white oak frames
made from John Hacker's original patterns
are set up in a jig. Then, major portions of
the boat's skeleton—keel, chines and tran-
som, for instance—are fastened lo the
frames, and battens are laid over the result-
ing structure.

The boat is then triple-planked with two
layers of %-in. Honduras mahogany ve-
neer, laid diagonally, along with a “&in.
outside linear layer. The planks are bonded
fo the frames with 3M's 5200 fastening
compound, a material often used in fiber-
glass construction to join hulls and decks.
The bottom is then sheathed in epoxy and
pairted. A single layer of Honduras mahog-
any is fastened to the lopside frames and
battens to form the deck.

Ten to 12 coats of vamish are applied to
the hull at this stage, with mahogany seam
compound implanted between the deck
seams. The seam compound is later paint-
&d white. The Hackercraft's original deck
gear—iifting eyes, bow chocks, running
lights, air scoops—is cast from molds taken
off antigue accessories, machined and
then chrome-plated. Morgan offers the
Crusader powerplant standard in various
displacements, but custom engines, like
the Gale Banks 454 (above left), can be
installed —T.C.

P
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point. The keel, the chines and the
planking are of inner diagonal African
mahogany and the outer horizontal lay-
er is of Honduran mahogany.”

Saint’s next project? A 28-foot Van
Patten-designed derivative of the old
Canadian Greavette, “These were built
between '39 and 56 and are really
famous to antique-boat collectors and
restorers.”

If old Mr. Hacker supplies a crucial
historical link to products offered by
Bill Morgan and Hugh Saint, Christo-
pher Columbus Smith furnishes a simi-
lar association at Grand-Craft.

Smith was the founder of Chris-
Craft, and the Grand-Craft plant,
owned by Richard Sligh, is located in
Holland, Michigan, one of Chris-Craft's
original manufacturing sites. Many re-
tired Chris-Craft workmen are now
employed at Grand-Craft. Chris Smith,
grandson of Christopher Columbus
Smith, does all of Grand-Craft's draft-
ing work and helps in initial construe-
tion,

Besides 24- and 27-foot triple-cockpit
classics, powered by Chrysler engines
from 240 to 350 hp, Sligh and erew also
produce 20- and 23-foot sport boats of
more recent vintage.

“On the classics,” Sligh says, “we use
the same construction techniques that
Chris-Craft used years ago, like the
double-planked mahogany bottom, but
we've gone with modern sealants and
adhesives that bond the entire bottom
together so well that preseason soak-up
is virtually unnecessary. Still, overall,
we're committed to retaining Chris-
Craft's traditional look and values.”

But there still exists amid this stable
of reproduction boats some totally orig-
inal designs.

Don Philbrick of Oakland, California,
has been building all-mahogany inboard
runaboutz of his own design for 52
vears, Philbrick even makes his own
cast-metal hardware. "Everything ex-
cept the spotlight.”

And the Streblow family of Kenosha,
Wisconsin, has been in the business of
building mahogany boats since 1954
But patriarch Larry Streblow has a
more contemporaneous design philoso-
phy: “Wooden cruisers are a thing of
the past, so we concentrate on wooden
sport boats.” The resulting Streblows
have modern, rakish lines and expan-

MANUFACTURERS AND S0URCES

® Grand-Craft . 448 Weat 218t 5t., Holland,
Hﬂm? M H.HIH i Sil Bay, NY
L] . Mo arine, Silver Bay,
12874; (61K] ME-&&&BD

8 Philbrick’s Boatworks, 608 Embarcadero, Oak-
land, CA 946068; (415) £03-0443

8 Saint Marine, 538 Southeast Sth 5t., Cape Cor-
B Strabiow Crataon Hoats, 23178 inghrook Rd
] w Custorm s, 231 e
Kenosha, W1 53140, (414) 694-32&“

B Antique and Classic Boat magazine, P.(), Box
1634-M, Colton, CA 92324 (320 per year U.5., 525
per &)

= Real Runabouts, clo Bob Speltz, 505 Albert
Lea 5%, Albert Lea, MN B60OT; (307) 873-2145

POPULAR MECHANICS ® JUNE |986

sive cockpits, playboats with a late '50s,
early "ls flair.

Streblow iz also a strong believer in
establishing 4 compromise between
looks and performance. His new 28-
footer iz powered by a pair of 275-hp
360-cu.-in. Chrysler engines, And the
Streblow construction technigque uses
an interesting variation on the encapsu-
lation theme expressed by some of the
“rlassics” manufacturers.

"“We have a solid marine plywood
inner bottom, with eanvas over that set
in fungicidal treatment. Mahogany
planking goes over that. Our hoats
don't require soaking or caulking. We
use a high-performance polyurethane
sealer on all fadeable surfaces.” Hull
sides and deck are seam-batten con-
struction stained and varnished. Teak
is used for various trims, accents and in
the swim platform.

And if you think interest in quality
reproduction cruisers is limited to a few
wealthy initiates, think again. You'll
find powerboaters with an abiding in-
terest in classies all over the country—

The Hackererafts 30 [left] and 24 [right| In repose. Longitudinal seams are actually painted
equipment.

classic boats. One of those people is
Betty Cook. Betty has pulled back on
the throttles now after winning world
and national offshore powerboat racing
championships back in the late "TDs,
These days, she drives a 30-foot Hacker
on Lake George.

Her California company, HKaama,
produces engines, steering pear and
surface-piercing outdrives for recre-
ational performance boats.

“T wanted a real lake boat,” she says,
“something that fit my lifestyle on Lake
George and also something [ could use
to look at the scenery. I mean, you can
see a lot of seenery at 65 mph on the race
course, but not as much as you do in my
Hacker. She doesn't make all that much
noise. You can take a sharp turn with-
out having your passengers end up in
vour lap, and you can drink a cup of
coffee without wearing it. It's an ele-
gant boat, and it gives me the same
feeling [ get when I'm wearing a mink."”

Theron Van Putten of Grand Rapids,
Michigan, who owns hull No. 1 of the
24-foot Grand-Craft, likes the utilitari-

white. Metal hardware is cast from molds patterned after original

from the Florida glades, to the Mid-
western dairy country to the Western
mountains. And you'll find most true
aficionados reading a delightful little
magazine called Antigue and Claossic
Boat, edited and published by Norm
Wangard.

“We are seeing many new people
entering the field of classic boats,"” says
Wangard, “and they write a lot of
letters looking for answers from an
authoritative source. Sometimes it's
overwhelming. We're alzo finding quite
a lot of interest from advertisements in
Hemmings Motor News, which sug-
gests a close tie-in between people's
interests in quality antique cars and
boat restorations and replicas.”

Wangard has found a common psy-
chological thread that binds people who
own, or at least admire, antique or

an aspects of owning a modern classic:
“We really use that boat. And every-
where we go, plastic boat owners give
us the thumbs up.”

For Cook, Van Putten and others like
them, the “classic” attitude extends
beyond the simple appreciation of
wood, metal and glass artfully assem-
bled, to the way these boats lift the
gpirit—and make it soar. Move behind
the wheel, push the chrome shifter into
forward, open the throttles and blast
through gpace to a simpler time. Back
when mom and dad would take the
cruizer for a twilight ramble, When
that girl from across the lake would
snuggle elose in the moonlight to get
out of the wind. When the family got all
spruced up for a spin to the yacht club
cotillion.

Can't vou hear the ukuleles? P
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ALL-AMERICAN

Tlese days, American car buyers
are running hard to scoop ug
every available example of the
vear's newest automotive star—the
European-style GT. Manufacturers
such as BMW and Mercedes-Benz have
been long building their plush and
roomy Grand Touring sedans with
gvelte styling and responsive suspen-
sions for high-speed aufobahn travel,
while their engineers pack in as much
performance wallop as they ecan
squeeze between the gas mileage re-
strictions and emissions regulations.
Still, there's a minority of driving
enthusiasts who demand even more
lusxury and performance than these fac-
tories deliver as standard issue. Those
well-heeled buyers want more than the
top production-line options offer, and
want to show it off az well, with distine-
tive bodywork and custom appoint-
ments. Companies like the German-
based AMG have made a reputation for
themselves as an exoticar boutigue by
supplying everything from $400 steer-
ing wheels to complete European-
specification engines to the dedicated
Mercedes buyer.
Since most of ug aren't the type who

can drop an additional $15,000 to up-
grade & car that already costs $30,000
or more, we chose to show what it takes
to build an All-American GT ear in the
best European tradition. Our project
was based on a 1985 Ford Thunderbird.

We felt the sophisticated, high-tech, g

fuel-injected, turbocharged 4-cyl-
inder engine was more in keeping
with the European flavor than
the 5-liter V8. The T-Bird was
supplied by Bill Kolb of Faulk-
ner Ford in Blauvelt, New
York. Kolb operates two
other businesses at the same
location—Kalb-American Mo-
torcars, a specialty-car con-
version center, and Spoilers
Plus, a specialty aero-style body
panel manufacturer. Kolb-American
did the conversion work for us using
parts supplied by Spoilers Plus,

To give our T-Bird that AMG look,
Kolb installed the air dam, rear spoiler,
side rocker moldings, headlight covers
and unique asymmetrical grille that
make up his Aero GT package. The
price tag on this package is $662 (paint-
ing and installation each cost an extra
$150) and includes replacement strut

-

T

Spoilers Plus bodywork [above and at right)
Includes a deep chin spoller to direct air up
to the turbo Intercooler, Lexan headlight

covers to ics at the race-

track, a distincthve grille and fascla assembly
and a smart rear spoller. Together, the new
parts give the PM Thunderbird a one-of-a-
kind custom look.
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Luxury Grand Touring cars may by the trendiest
new import, but here’s one born in the USA.

Rocker moldings [above | complete Spoliers Plus Aero GT
package. Engine bay sparkle blinds the onlooker with
stainless braided hose covers and meticulouws detall |top
left). Sixteen-inch Gottl wheels [top middie] are a high
tech modular design with proper European breeding
Equalizer controls for Blaupunkt stereo are stalk-mount-
ed [top right|. Below, intercocled T-Blrd out-accelerates
stock version by a full second in quarter-mile.
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rods for the trunk to compensate for the
extra weight of the rear spoiler,

With our Bird's exterior plumage in
order, it was time to move the car up
the automotive pecking order. The
prime ingredient here was the bolt-on
installation of a Ford SVO (Special
Vehicle Operations) intercooler kit
(Ford part No. M67T75A231 sold by
Spailers Plus for $399, installation $195
extra by Faulkner Ford.). This piece is
nothing more than an air-to-air heat
exchanger that cools the incoming mix-
ture and allows it to be more densely
packed into the eylinders. The bottom
line is a 35-hp increase over the stock
setup. Kolb's entire package is de-
signed so the front air dam directs more
air up the intercooler, making it work
more efficiently. Kolb alzo bumped up
the ignition timing 10° and made sure
the fuel tank was filled with premium-
grade gas. Most important is that the
Kolb-installed unit does not affect the
new car factory warranty. That inter-
cooler, by the way, is scheduled to
become available from the factory on
19587 model Thunderbirds.

Kolb transformed our Thunderbird
into a looker and a cooker, but we were
far from finished. We also wanted an
improved image when we lifted the
hood, s0 we turned over the car to ace

fPlease tupn o poge 1040

intercooler pipes from SVO kit route pres- | Aluminum heat exchanger portion of the
surized turbo mixture through the frnntt intercooler kit bolts into grille opening,
mounted intercooler for a 35-hp boost. where cooling alrflow Is strongest.

Gas shocks, special springs and stiffer sway  Spollers Plus front fascla (on floor) and grille
bars are all part of Koni suspension kit are bolt-on replacements that add a bold
developed specially for Thunderbirds, custom look to All-American GT.

Now In America:
Euro Boutique Chic

redit the invention of the luxury hot rod to
the AMG company, a customizer and
specialty builder located near Mercedes-
Benz's home of Stutigart, West Germany.
More than any other trait, AMG's trademark
has been monochrome paint trealments, col-
aring every bit of chrome trim and brightwork
the sama hue as the car body. The final effect
of the AMG treatment, after all the spoilers,
rocker moldings and air dams are in place, is
a car that looks to have been dipped in a
huge vat of rich lacquer
AMG's pricey modifications, available in
the U.5. through Beverly Hills Motoring Ac-
cessories, run all the way fo exhaust headers
and complete performance suspension
packages. On the domestic front, though, the
legal restrictions foster simpler cosmetic and
suspension conversions like those per-
formed by Cars & Concepls of Brghton,
Michigan. For 512,000 over the price of the
car, Cars & Concepts will build you a Grand
Touring Coupe out of @ new Lincoln Confi-
nental Mark VIl LSC coupe. With swoopy
body panels, fancy wheels, gatorback fires
and Koni shocks, America’s favorite luxury
GT does an incredible about-face into the
uktimate hot-rod Lincoln—C.G.

Cars & Concepts Lincoln is based on Mark Vil LSC [top). AMG Benz started the lusury GT fad.
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PROTECTION
. RACKET

The crunch (bam!) and grind (pow!l) in pro
sports (smack!) leads to (slaml) injury—also
to the design of new gear to prevent it.

‘-,, .

BY DENNIS ESKOW, Science/Technology Editor,
AND LARRY SHERMAN

gports, injury is the moth-

er of invention. Take the
polyurethane “goatees” that
hang from the protective face
masks of most major-league
catchers and home plate um-
pires. It didn't exist until the
fall of 1976, when then-Daodg-
er catecher Steve Yeager was
kneeling in the on-deck circle
at the San Diego stadium.
Teammate Bill Russell was at
bat. Russell swung at a hard
slider, breaking hiz bat into
pieces. One of them went fly-
ing into Yeager's neck, tear-
ing skin and injuring tendons.
Yeager missed a month of
baseball, and when he re-
turned, the Dodgers issued
him a makeshift goatee made
of a leather remnant to protect
the injured area,

Anyvone old enough to recall
the gimpy knees of New York
Jets quarterback Joe Namath
will remember how his career
was extended into the 1970s
with the advent of a new knee
brace, Last year, that very
same device-——the Lenox Hill
Derotation Brace—was worn
by every lineman, offensive
and defensive, on the Cleve-
land Browns. In a business
where one out of three players
will injure his knee each sea-
son, the Browns boasted no
knee injuries on their lines in
1985. Last year's experiment
has become this year's stan-
dard equipment. Several Na-
tional Football League teams
are expected to po with the

l]’l the world of big-league

Catcher Daryl Porter's
neck Iz protected I:gr a

.:__-'J:'.-': i
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Lenox Hill brace this seazon,
""r'l.'iwn b |-||'|‘|- young, you don't wear

anything,” says pro-goccer goalie Shep
Messing, “But when vou're older, vou
wear everyvthing.” Messing has re
cently bedecked himszelf with a diz-
zying array of equipment he
calls “the Shep Meszing Sup
port Syvstem.” Laugh if you
want to. He's wearing it with
the New York Arrows today,

and it might be standard soon

“Ag an indoor :-l;likz'l-;wl‘, the first
1]1]r'||.1 Vo have to protect are your
elbows,” Messing savs. He has added a
metal dize to an ordinary hockey elbow
pad to give his arms extra freedom of
movement. He also has taken to wear
ing a mask after nursing a broken nose
and cracked cheekbone. Hiz first mask
wag a plastic full-face number that
blocked hiz peripheral vizion. As with

k

-

ﬁ/ Dan Marino (left] won't

y/THIGHHHD the Lenax Hill Derota-

PREFEMORAL

even practice with the
Miami Dolphins without

tion Brace. The aluminum

device frames and braces
LATERAL the knee, but also gives
it mobility with a system
of pads and straps. Dero-
tation straps work
against the rotation of
the tibla bone, prevent-
ing further injury to the
knee. The condyle pad
fits at the knee center
and holds the patella
straps. This system tracks
with the knee to keep
pressure applled to the
Injured area, Lateral
proximal and hyper bar
prevent hyperextension
of the knee.




many hockey goalies, Messing has
tossed the full-face mask and taken up
the new birdcage variety that lets you
see in every direction. He also has
experimented with a mask that hides
most of his cheek, but gives him total
peripheral vision by keeping open the
area around his eyes,

One of professional hockey's greatest
goalies brought the mask into promi-
nence during a wild game in 1958, The
late Jacques Plante was tending goal
for the Montreal Canadiens when New
York Ranger Andy Bathgate shot the
puck right into his face. A dazed Plante
stormed off and headed for the locker
room of Madison Square Garden, When
he emerged to play the following peri-
od, he was wearing a “death mask" with
tiny eye holes and a nose hole, The

metallic mazk became refined over the .

following years, but the image of Plante
and his frightful-looking mazk will hov-
er over hockey forever.

What are the new pieces of equip-
ment for next year? Place your bets on
the Herman Schneider sliding glove.
Schneider is trainer for the Chicago
White Sox baseball team, which boasts
two very game, but unorthodox base-
runners in Harold Banes and Rudy
Law. When either of the two slides into
a base, he has a tendency to come down
hard on his hands.

Last season, Schneider rigged up a
set of gloves for the two players. They

POPULAR MECHANICS ® IUNE 15986
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MNew York Ranger goalie wears a birdcage
mask that glves him peripheral vision. Early
protection looked like a "death mask.”

are lightweight, like batting gloves, but
they are lined with thick Sorbethane
rubber to take the shock of a slide. Will
other clubs adopt the Schneider glove?

“If your guys have a problem with
the mechanics of sliding, | think this
piece of equipment is going to pay off,”
Schneider says.

The increasingly popular Lenox Hill
brace is currently going through an
update. The original is tried and troe.
But the updated model, expected to be
used experimentally later this wear,
will be lighter weight, making it more
desirable for runners and swimmers,

It is already light enough for Miami
Dolphin quarterback Ian Marino, who
doesn’t even practice without one. Ger-
ry Schwille, trainer for the New Jersey
Generals, swears by it and notes that
the Generals’ new quarterback, Jim
Kelly, will report to camp for the first
time this fall with his own brace.

Kelly injured his right knee in the
closing minutes of a United States
Football League game while playing for
the Houston Gamblers last season.

"l was able to come back for the
USFL playoffs wearing the Lenox Hill

i T . n  ————
A e S ——
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around the front of the knee, allowing
romplete mobility.

A zet of “derotation straps” works
against sudden and unwanted move-
ment of the injured area, preventing
further damage. A condyle pad fits at
the center of the knee, holding a set of
patella straps in place. This part of the
system tracks the knee as it moves,
keeping pressure on the injured area. A
gystem of metallic bars—lateral proxi-
mal and hyper bar—keeps the knee
from becoming hyperextended, a condi-
tion that prevents an injured knee from
bending. The Lenox Hill brace allows
the athlete to bend his knee.

Given the success of the brace, one
would imagine that its makers would be
dlazhing off to build other sports protec-
tion devices. But Lenox Hill Viee Presi-
dent George Ganzekaufl says that won't
happen. “We just do one thing right.”

But a new knee brace is coming down
the pike soon. Dodger trainer Bill
Buhler, who fashioned the first goatee,
is designing a combination knee brice
and shin guard for eatehers. “Catehers
are most vulnerable on their left knee,”
Buhler notes. “Especially when they

gl e D

R

Knee Brace,” Kelly says. *I'mnot going
into a game anymore without a brace.
That’s my insurance policy.”

The Lenox Hill device is the most
sophisticated piece of protection in any
game. Before it was created, knee brac-
es were posterior, placing the framing
of the brace in the back of the knee and
keeping the athlete from running. The
high-tech aluminum brace is anterior,
meaning its solid framework goes

Soccer goalie Shep Messing is experimenting with a haif-open mask and other devices.

block a runner from seoring. It's still in
the experimental stage.”

This is the busiest time of year for
pro sports. Baseball iz under way, track
and field is going outdoors, golf and
tennis are in bloom,

If yvou look in on any of these events,
watch the guy who sits at the end of the
bench. He's the trainer. The man who
this very minute iz dreaming up a
device you'll soon be using, ™
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SPACE CITY

NASA has told its contractors that the Space Station concept they were
developing has been thrown out. The new idea is revolutionary.

“Man learned to fly when fe stopped
thinding of au airplane s a poechanicol
bived eoperd stoorted thired oreg of of s Migireig
ship, " —Charles Lindbergh

n speice, a5 on Farth, man s changnng
hiz way of thinking about how thinges
fly. This year, the design of the Spce
Station has changed so radically that
we're back Lo sguare one, NASA oriei-
rially tokil the aerospace industey Uhat it
wanted a power tower desipn—i single
Space Station struclure that could be
built up lengrthwize from a central core
orbiting the Earth. The big companies
like Rockwell, Lockheed, Meldmnell
Dougrlas, Boeing and Grumrmearn i
eame up with desins that woulid fulf
that riquirement. But toward the end of
1255, NASA threw a eurvebsll to the aer-
space industry, serapping the powes
tower e in favor of @ dusl-Reel desim,
Suddenly, we were thinking ship agsain,
“The duad keel is an ingenions eonecp
becausze it will let NASA build a virtual
ity in the sky says Wieren Rewle, an
engineer with the European Space
Apeney who is working unan ESA mod-
ule For a 1995 launch 1o the Americi
Spuce Station. “Having the structurs
bult on the twin-Keel prineiple mesns
we'll be bl to have bettor balanee in the
center of the Space Staticn and run miore
imdustral operations”
The chual-keel desipn 1s o rectangular
structure about 300 feet long by

sl st
140 feet wiele. A beam shghtly longee
than a football field crosses the twin
trusses at abont the midline. The orgnad
Spaee Station reference desipgn was o
150-foot-longr bewm crossed near the top
by a 200-fuot beam. Indistriad aned seien
tific pods were to be Tastened te Lhd
atrueiure al the erossbeam,

“Potentisl users |'1|r||!.='.:-lsll~|| Lhiab thie
origrmal desigm didn’t hiave enougeh abes
lutely stable space W conduet incdustrial
operations such as erystal produetion]” a
NASA spokesman Lol us at a business
insspace conference, * 0 von wanted Lo
make erystallized metals or pharmacea

ticuls, your padl b Lo bie located st just
about desad center of the Z‘"||:|l'r' Station”
That limited the number of potenti:l
business operations—and the station is
to be mostly business,

Placement of the vedn modales near
the center of gravity in the new desipn
will allow for almost five Umes the num-

BY DENNIS ESKOW
SciencefTechnology Editor

ber of factories in the space ity And the
il Keel iz stiffer than the original ¥
||l|'.'.|'r' LA =1, &L 'l.']'rll'.;:-'llll. -.'.;:_| he o
thacer ], The American aeresgrice commu-
nity wenl back Lo the dimpwing boards L=t
DM mbier o comue wp with new design
L mneet NASAS kibest vision,
While the change m i

LI ||:l' R PO R EIEFIneers, AP

tions for construetion
methuils have hecome
fiem following suceessful
experiments in arhit
andd in o water tank
MeDwnnell
Huntington Beach, Culi
forniu, facilities. The
.";I.'|I' :\.'1'-' |_.|i'.i-i-|ln ._.1'
Bpee Structures [ritermational Co, e
tosts om Star Bay 1 |

DDougrlas s

uja Line riew -"':FI:I"P' Station are 1o foot

e inbis CHINE 2Vs |'-I-;_: A rrdn trass of the

Spkaee Station

tem of aluminum struts that can be  eoulid be specbed i dess 1 Wi
sppe] together without tools, During: tedam ol astronauls taking turns =nap-
the first insorkal ex el abkard Lhie pimge e |l:-l.!" 5 biagred hier

Squce shuttle s wrrnihieer, this meslia A recent report i the imomstey Jolrm

fondly dubbuel the system NASAS Tin-
koer Tl-_x. But thi CRpEriment wais fiir
more sipnifieant, Star Xet Proesident
Wendel I Wendel dechrs] that his eom
Jriatny

aprace b can he Teresclisg | ey | Goll YR

Comssierecu! Speee noted that twao full
15 by 15-font meslules wers
-?|;||_||||-|| Vet e are i et Beianey

"-J')'.l'll 14 LIS

ank At thes rabe of une steal peer minute,

huznid prEaven laprpie [|I-||i-||_-- il Lhie Struts were peminved and peconneetod
tawiee Lis illusteate Lhe case of operatim

With thes Star Nt Svabierm, uny

L spaguere S Lee 10arn e gy WL P iy -

sinple astronaut without toals”

The interleckinge struts that will make

MNASA's original design, called the power tower, was a single beam with the manufac-
turing units located off-center. It didn't allow room for enough factory pods,



NASA's dual-keel design Space Station
will place factories at Its center.

They Il be mounted on trusses assembled
in a matter of hours by a small number

of astronauts. In addition to the fac tory
city. the Space Station will have a
geophysical obiervation post pointing
toward Earth, and an astronemical
observatory polnting toward deep space.

FAY ART BY BRIAN SULLIVAMN
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commodated, Star Net 15 a subeontractor
to Lockheed, which would seem to gi Vi
thit aerospace giant a leading edge in the
riwce for the final design work.

There are other improvements in the
overall Space Station design. Industrial
puds will be connectable at either end so
that a figure-# system of pod linkups
could be built, That would provide more
witys to add pods to the station and offer
any user additional working volume.

A new system of external airlocks and
tunnels would provide more ports for
viewing outzide the Space Station and
allow traffic to flow between dozens of
puils Father than two pods at a time, as
was envigioned with the power tower

Eaeh individual module will be able to
be twice as long in the new design, in-
creasing by eight times the pressurized
arens inside the modules, and thus pro-
viding more living space for moen,

Since the dual-keel design allows the
entire Space Station Lo stand vertically
with respect Lo the Earth, scientifie ex-
porimentil units will be placed far from
Che mdustriad modules. A crossheam of
s-yel wndetermined dimensions pliced
at Lhe bottom of Lhe Space Station will be
pointed toward Earth. From that perch,
prenlimrists amd meteorologists will be
sihle to perform research, A seeond bisum
at the top of the dual keel will carry as
| HIHH"I.“‘.]I[ [l ."-iH.'h H L |l'||':"1'| J Lk .i“'lli
interferomelers to explore spee with-
ot atmaospheric interference. Seientists
at both the top and Gottom of the Spiee
Station will be able to perform their ex
periment s 2 hoaes i day

At the center of the dual holl will be

NASAS logristies eonter, o Wman module

An astronaut stands
by as an Orbiting
Maneuvering Vehicle
docks on crossbeam of
dual keel Space Station.

PR ART BY BRIARM SLILLIVAN

that controls traffic and computers
aboard robotized pods of the station. A
twin airlock at the tip of the logistics see-
tion will connect to a permanent Japa-
nese logistics module and a series of
other modules that will be snapped on,
removed and replaced repularly during
the Space Station’s first 10 years of oper-
ation. Orbiting Maneuvering Yehicles
will be launched from the lower portion
of the dual keel to perform repair and
other jobs near the Space Station. And
Orbiting Transfer Vehicles will he
launeched from just below the center of
the Spawce Station to carry satellites into
orbits beyond the station’s reach.
Despite the change in design, NASA
says it will begin announcing contracts to
build the station later this year. Con-
struction may begin in the early 19905,

There already are a hall-dogen potential

custiomers Lo use the Space Station,
MeDonnell Douglas has completed a
h:i|l"-r|n:|:f.1rr1 nrhiliug1~x|:|~l'jrll1'r'|1.-' with its
pharmaceutical manufacturing umit and
i pesuly Lo manufacture pure proteins

and medicines hy 1992, International
Space Corp. has won an agreement with
NASA to fly a materials processing fur
nace on five or six Shuttle missions over
the next five years., The cylindrical fur-
nace wouild be used to form semiconduc
Lor erystals in a super-clean vacuum.
Duist has plagued the semiconductor in-
dustry on Earth. A -:|.Jhrr|j1_'nz,-'cu1;|i;- st
]:u.!'ﬂrh* win serateh a L':I':A.'Hl':l! to the Emihl
of uselessness. In space, no dust will in-
terfere with the process,

Japan wants to use the Space Station
to launch several high-orbit vehicles and
to perform electronics experiments. The
Japanese industry ministry is already
renting space on its pod.

The actual cost of building and launeh
ing the Space Station and its pods has not
wiet been finalized, but 1= believed to be
approagching several hundred hillion dol-
lars. 3till, NASA is confident that Euro-
prean anid Japancse businesses will use so
much of the extra area provided by the
poew Uwinckes! desipm that Lhee Stition can
hreak even by Lhe year 2000, !




Private Place

This spacious arbor has operable louvers, built-in
seating and an easy-to-build privacy screen.

ometimes you can take an old
Sir]r_-:i. change it around and come

up with something new that de-
gpite all your effort isn't much of an
improvement on the old approach. But
sometimes with a little more effort, and
maybe some luck thrown in, you ean
end up with something that is exciting.
We think this arbor is a great example
of the latter.

Designed by frequent contributor
William Winans, this arbor features
something we've never seen before:
operable overhead louvers. Essential-
lv, they work like horizontal venetian
blinds. And the clever adjusting mecha-
nism Bill came up with is certainly
simple and surprisingly inexpensive to
build. These louvers allow you to effec-
tively block out—or let pass through—

BY WILLIAM AND DIANE WINANS

The overhead louvers are adjustable—using
two easy-to-bulld tools—so you can regu-
late the sunlight that passes through.

the amount of sunlight you want.

On warm summer days when the sun
is beating down, vou may well elect to
bounce back a good deal of heat and
light. Yet on cooler davs in the spring
and fall, you may well want the full
effect of the sun's warmth.

But the louvers aren't the whale
story. Also designed into the structure
is @ substantial privacy sereen. It mi-
mica the configuration of the louvers,
while shielding vour neighbor's view
and letting the cool breezes pass
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through. Add to this the built-in seating
benches—which include storage for
garden hose, small lawn care equip-
ment and the tools to operate the lou-
vers—and we hope vou'll agree that
this is =omething new that does work
better, Following are divections for
building this innovative structure,
—3.W.

Arbor layout

Begin by determining the position for
the zix posts. Follow the dimensions
given in the drawing carefully. Because
all the other parts in this structure are
attached to the posts, if you make
layout errors, vou will have to change
all the parts’ dimensions to fit. Also
bear in mind that we used Wolmanized
factory-laminated posts, for their extra
strength.

These posts measure 3% x 5% in. and
were positioned with the longer side
aligned front to back. 1f you plan to use
4x4d or 6x6 posts, alter the layout to
accommodate this change.

Set up batterboards and mason's
string at the four corners of your layout

1 After posts are set In holes, plumb and
brace them in place. Then begin seating
benches by nailing back braces to post sides.

and check where the strings intersect
for square. Then hang a line level on
each length of string and check for
level. (To see how this batterboard
system  works, consult our story
stacked Decic, page 117, April "86.)
Using the strings as a guide, drive a
stake into the ground at the precise
location of each post.

Determine the lowest point of your
grade by measuring down from the
level string to the ground, Keep in mind
that the seating benches are attached
directly to the posts. If your grade falls
off radically, then the benches will be
uncomfortably low at one end or uncom-
fortably high at the other, or both. If
vou have a steep prade and want to
duplicate this arbor precisely, then
you'll have to level the area first.

Onee you've established the low
point, consult your local building de-
partment to determine the depth of the
frost line in your area. Where we live,
it's about 36 in. deep. 5o, beginning at
the lowest point we excavated a 10 in.-
dia. hole to a depth of 42 in. Then we
filled the bottom 4 in. with gravel,
placed a 2-in.-thick flat stone on top of
the gravel, and placed the post on top of
the stone. By using a 12-ft.-long post,
thiz yvielded 4% ft. of post above grade,
which was our poal. If vour frost line is
deeper, use longer posts,

Excavate the remaining holes using
the same system. Then set each post in
it hole and backfill around it with soil.
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& Cut seat supports to size, then tack-nail
to post sides directly under back braces.
Maintain 5° angle for best seating comfort.

Measure frequently back to the string
to make sure the posts are in the
precise location. If you did your initial
layout ecarefully, there should be
enough adjustment in the holes to move
the posts into perfect alignment.,
Temporarily brace the posts with
2xds tack-npailed 16 in. below the tops.
Then measure 9 ft, above grade on the
first post and attach one end of a ma-
son's string to the mark. Wrap the
string around the perimeter of the re-
maining posts, Level it with a line level,
and mark the point where the string
intersects each post. Remove the string
and cut off each post at that point.

Louver beams

Remove the temporary braces used for
cutting the tops and reuse them as
diagonal braces for the posts. [t is
crucial that the posts be absolutely
square and plumb before attaching the
louver beams,

Cut all beams to the size and shape
given in the drawing. Then bore louver
rod holes through the beams that fall on
the inside of the end posts, as shown in
Detail 1. Next, rip 1% in. off the top of
these two beams. This cut line should
intersect the middle of the louver rod
holes. Save the rippings because these
form the hold-down strips for the lou-
ver rods that will be needed later.
(Note: This step is necessary becausze
once the louvers are installed, they are
held eaptive in beam holes at both ends.
By ripping off the strip, the louvers can
be fitted into the holes in the middle
beams and can simply rest on the
ripped beams. When all louvers are in
place, they are secured by attaching the
hold-down strips.)

Lift all the beams into place and tack-
nail them to the posts. Check for pre-
cize alipnment, then attach with bolts,
nuts and washers as shown. Add block-
ing between the beam members to sta-
bilize each pair and to ensure uniform
alignment. Then nail the supports (see
Detail 3) to the posts under each beam.

Finally, cut to size and shape the 2x6
bracing boards that fall in the notch on
the bottom edge of beams. Nail these in
place but do not ingtall the louvers yet.

0

3 Prebore clearance holes, then attach seat
supports using lagbolts and washers. Tight-

8 Cut screen uprights to size and shape,
then set rail on edge and attach

12 Secure tubing in ends of louver boards
by installing bolt, washers and nut. Tighten
bolt head with socket wrench.

[t's better to wait until after the bench-
es and sereens are built. These add
stability to the structure, which makes
installing the louvers easier.

Seating benches
Cut the back braces and seat supports
for the benches to the dimensions given
on the drawing. Note that the two
putside supports are longer than the
middle ones because they cover the
ends of the 2x6 stock used for the front
seat support. Similarly, the outside
back braces are wider than the ones
that fall on the middle posts, because
they were designed to cover the ends of
the 2x6 seat-back boards. Because of
this, you have to cut two small filler
strips (marked with a “C" on the draw-
ing) and nail theze against the end posts
to maintain the proper slant.

Once the baek braces are nailed to

& Join boards and deats with screws to
form storage compartment doors. Use Vi-in.-
thick spacers to maintain alignment.

9 To make sure louvers align, attach string
to end louver beams at point where louvers
start. Mark middle beams under string.

13 Cut aluminum louver channel to length.
Then cut 2-in.-long notch in both ends to
allow clearance for washers and cotter pins,

the posts, bolt the seat supports into
place using lagscrews and washers as
shown in photo 3. Next, nail the front
seat support in place and cover the
entire bench framing with 2x6 and 2x10
stock, as shown in the drawing.

Next, measure the opening between
the posts, then cut the 1x3 and 1x6
stock to size for the fold-down doors.
Join the door slats to the cleats with
galvanized nails or brass screws and
then lay out the hinge position on the
top of the back rail. Mortise one leaf of
each hinge into the rail and the other
into the support cleatz on the inside
surface of the doors. Before attaching
the doors, cut 1x6 stock to length to
create floorboards for both compart-
ments. Bore several Y-in.-dia. holes in
each for drainage. Toe-nail these into
the posts.

Mount the hinges and check the doors

POPULAR MECHANICS ® IUNE 1985



5 Locate hinge position for storage doors
on rear support board. Then trace leaf out-
line and mortise board with sharp chisel.

10 Construct hole-boring jig as shown on
drawing then cdamp over ends of louver
boards and bore holes for copper tubing.

18& Use jig for boring pivot holes in middie
beams. Bore first hole, insert dowel pin for
alignment, bore other holes through jig.

for fit. When satisfied, mount two
chains with a snap hook to the inside of
each compartment. Add a matching
screw eve to the inside of each door,
then snap the hook over the eve to
support the door when it’s open. Then
fabricate the louver-operating tools and
hang them in one compartment using
large =erewhooks,

Privacy screen

Begin by cutting the upper and lower
support rails to size and shape. Any
minor discrepancy between the dimen-
sioms we give and the actual dimension
between your posts should be resolved
in favor of the actual dimension.

Lay out the surface of the support
rails to mateh the Sereen Lavout draw-
ing. Note that all the sereen parts are
made of stock lumber except the mididle
panels. Each edge of the 2x10s must be

POPULAR MECHANICS = JLINE 1984

& To support door in open paosition, attach
sirew eye to door cleat, then attach chain

with spring snap hook to inside of post.

11 insert tubing into end holes. Then build
second jig, clamp in place and bore vertical
hole through louver and tubing.

15 Irstall one set of louvers to stabilize
structure, then install second set. Louvers
must be pushed into middie beam holes first.

beveled 45° to accept the 2x6s that abut
them. Onee the layout is complete and
the screen boards have been cut to size
and shape, nail the boards to the rails
using galvanized nails. Then toe-nail
each assembly between the posts and
add the trim boards around the bottom.

Louvers
Start by cutting all the louvers to size,
Make sure your cuts are square and
accurate because any minor ervor can
cause the adjustment system to work
poorly, Next, build the hole-boring jigs
as shown, These will ensure straight
and square holes for the tubing rods,
Bore the holes in the ends of all
louvers first, then cut the copper tubing
lengths and drive them into the holes,
Be sure to shield the tubing ends with a
scrap block of wood =o the hammer
blows will not hend over the copper.

7 Cut privacy screen rails to size from 2 x 8
stock. Then lay out position of all screen slats

using a protractor or framing square.

Onee all the tubing rods are in place,
uze the second jig to bore the bolt holes
through the top edge of the louvers.
Install the machine bolts, washers and
nuts and tighten them in place. Then
bore eotter pin holes in the ends of the
tubing rods as shown in the drawing.

Next, cut the adjustment channel
from 1 x 2-in. aluminum stock and drill
the rod holes shown on the Channel
Layvout drawing. Establish the center-
line of both channels and drill a Ye-in.-
dia. hole in the lower flange at this
point. Drill the same size hole 1% in.
away on both sides. These holes will
accept the slide-bolt latch that is used
for adjusting the louvers. Complete the
aluminum channels hy cutting a notch
in each end as shown in photo 13,

Next, build the Beam Hole-Boring
Jig. Before clamping it in place, run a
string between the outside beams
where the first rod hole is bored. Mark
the spot where the middle beams fall
under the string. Use this as yvour
reference point. Clamp the jig to the
beam then bore the holes, Onee vou've
reached the end of the jig, move it down
the beam. Slide a wood dowel into the
first jig hole and the last beam hole to
ensure precise alignment.

When vou are finished boring the
holes, temporarily attach the aluminum
channels to the beams by wrapping
wire around both. Then slide the lou-
vers into the holes in the beams and the
channels, resting the other end on the
beams that were ripped to width be-
fore. Cover these rodz with the hold-
down strips then remove the wire sup-
ports from the channels, Install all
washers and cotter ping and the louver
assembly is complete,

To hold the louvers in the three
different positions, we used a slide-bolt
latch (National No. V1134) for each
channel. To this stock item we added a
light-duty spring to keep the slide bolt
from dropping when installed in the
vertical position. Then to hold the
spring we welded a washer to the bolt
just under the padlock loop. We also
welded another washer to the outside of
the loop to make gripping it without a
hook tool easier, PM
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This spacious wall unit was designed to accommodate a generous
sampling of today’s sophisticated audio/video equipment.

O, Contributing Editor

unique degign or imaginative use of materials, center shown—a furniture piece that yvou can see,
i { hear and live with actively.
t of the audio/video cabinets we've seen are
With such a piece in mind, we went one step further Col ed merely with accommodating the electronic
and designed a unit that invites your participation. components. Our wall unit is designed carefully to

Pr':"t-i.m:: iz the furniture piece that, through its The result is the magnificent wall-unit entertainment
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SOUND CONSTRUCTION

achieve optimum performance from the
selected equipment. Speaker separa-
tion, isolating certain components and
the logical placement and grouping of
components were all determined only
after thorough deliberation. For details
on the arrangement of the electronic
equipment, see the box on page 100.

An equal amount of thought went
into making the components super-
accessible, For example, you can gain
access Lo the visual entertainment com-
ponents—that is, the television and
VCR—stored in the wall unit's center
cabinet without opening the doors to
the other cabinets. To operate the turn-
table, cassette deck and other audio
components, open the right-side cabi-
net only. The left cabinet houses a bar
with a plastic laminate surface. The
lower portion of the three individual
units provide spacious storage cabinets
and drawers. But the one design ele-
ment that reallv makes this wall unit
function so well is the door hardware,
Each of the 12 doors swing open and
slide back to allow easy access to the
components—thus ereating a clean, un-
cluttered Jook. In fact, unlike most
cabinets, this wall unit looks just as
attractive with all the doors open as it
does with the doors closed.

We built in several special features,
too. For instance, the turntable plat-
form has four adjustable feet to ensure
a level surface. The record album stor-
age drawers feature an adjustable rack
with a tilt-forward panel that makes
album selection easy. Small lights illu-
minate the bar area and the turntable,
The VCR and video dizc player shelves
have slide-out platforms that allow easy
access—a convenient feature if you own
a top-loading VCR. And the large,
mirrored display area provides space
for framed pictures and art objects,

As a result of the time spent design-
ing, altering and redesigning the origi-
nal plan, the wall unit is both attractive
and functional. But best of all, you can
build it vourself.

Material selection
The wall unit is built primarily of Y-
and %-in. mahogany veneer plywood.
Attractive ribbon-striped African ma-
hogany plywood is used for highly visi-
ble parts, such as the doors, drawer
faces and valaneces. Use less expensive
lauan mahogany plywood for the
shelves, drawers, dividers and other
partially concealed surfaces. Solid ma-
hogany is used as edge-banding and to
make the continuous door and drawer
pulls. It also forms the sharply con-
trasting black stiles and rails that out-
line and separate the pairs of doors,
Plywood is the single biggest ex-
pense, followed by the hardware, The
hardware plays a key role in the wall
unit’s “user friendly” design. Most of
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SOUND CONSTRUCTION

Key No.  Sire and ion |wie)
LEFY CABMET A
Al ¥y o Z37e w TE lavan isida]
A2 3y = 22T w2374 AMP (Alrican
ywiod—intericr]
A% 3 54 i 2% = 23T uumpﬁmiummr}
Ad 1 4'4 = g]% « 274" AMP [au-aa side}
AR 1 Yo = B3
G 1 h w G« 23T Hiuan 1dnndm
AT 1 %y = 2378 =« 33" AMP (inleror)
AB 1 o« 23% = 50'9° fauan plywood (sida)
] 1 3y = 0% = 2374 Fauan plywood (lop)
AlD 1 Vo= 20% = 2374 AMP (speaker cabinet
botiam)
A1 1 Tox 2% < 2374 AMP (top)
A12 1 % x 23% = 373 lauvan plywood (cownter)
A1 2 aox 23% = 4178 lasan plywood (she and
cabinal botlam)
A4 2 tax 3w 21 fir plywood (Support)
A1S 1 Y4 o= 43 = 76" lawan plywood (back)
A6 1 l4g » 2370 « 3T black plastic laminale
T 1 3o« 2la = 1B%" ANP [valance]
CENTER CASINET-8
B 2 %= 23% = B9 lauan (5ide]
a2 2 Jaox 230 « X3 lauan {immiirg
Ba 2 %= 217" x 23747 lauan plywood (interory
B4 1 3w 15% = Z30W° lauan (devider)
sy 2 34 x 2374 x 38T lauan {loph
856 2 34 = 2376 « 34 lauan plywood (shed)
ar 1 3w 1685 =« 2074 lauan plywood [shell)
BE 1 W4« 23% = 387" lauan phywood i
Ba 2 % o= 3 21" lir plywood (su 1]
B 1 % x40 = T lwan phywood 1
Bi1 1 % = 2l = 347 AMP (valance)
B2 4 B il 1k fdoar stop block)
ABGHT CARINET-C
] 1 3w 23748 = 5815 lauan E ]
1R O ey
x L 1. Ly
4 1 hﬂénhsa{!.. AMP (speaker cabinel
8
cs 1 o= 227" = 227 lauan plywood finteriorn
G 1 %= 23% = 76 lewan phywood (side)
cr 2 3 o« 200 = 237" lauan plywood [spaaker
cahingl inp and botiom}
ca 1 3= 21 = 237" AMP (iop)
ca 1 3w 23TH = 37" AMP [shall)
C10 1 3 @ 2% « 417%° lauan plywood (shelf)
G112 34w 18%% = 237 lauan [=shelf)
E':g ; E x gahz; ‘I:llrpl:mm NWI‘;UM1
L4 LS i
Cid 1 % x 43 = T6 lauan {Back]
c15 1 34 = 2% ® 18'%%° AMP [valance)
o]l B F¥aow 8V = T pine (cloat)
D2 10 % x5l x EE‘plmdcm]
D3 2 e B6la s TH ar plywood (skin)
E1 2 Mk itaxTE my {lack rim
EZ 4 Yo 1% = 207 mahogany (black irim
E3 2 ¥ ox 14 % 275" mahopany (black tnm|
E4 2 3a o= 1la = 21" mahogary (biack m
ES 4 h-ﬂ»-nhmatmnymm
Ef 3 3= 1l x 30%W %
F1 2 w2« BB mahogany stile]

MATERIALS LIST—ENTERTAINMENT CENTER

F2 & Thg » '« 5&%" mahogany (black stia)
G 2 Mow 2% « B3 pine (horizondal frame)
B2 4 o« 2% = 18 pine (verical frame)
G3 z Ry w2 W 22 [cleal)
G4 i U ow 24Te = BT AMP 1]
G5 1 Wox I B:.j AMP (valanca)
Eg Z _"';:-tﬁ:\ll LT L
) %3 = B2%4" lawan plywood (kickplale)
AWERS-H
H1 4 34« 3%« 173 AMP (tace)
M2 4 T o Yol 1T {pulf)
HI & ‘&« 5= 17 lauan mmlmﬂbu.ﬁ:}
He & LT
! L LR Ty
DRAWERS-
I 2 A x4 = 14%° AMP (face)
12 2 %= 1% = 143" mahogany {pull)
] d '-$'E>-1l-’bauanptymll'mﬁlaﬂdbattl
5 2 thxis 2‘3‘;“"“’“’“" o)
x £ an
: phywood [batiem
J1 LR - W 1?"4#' 1Iwaj
o2 1 B om 1% =17
Jro2 ::i a 165" laua :rrnmanu
4 2 1r2x5'!|n21huanwm1mai
J5 1 % x 16% x 217 Imnptwmdtbuﬂumil
DRAWERS-K
K1 3 = 125 » 17%" AMP (face)
K2 3 1hx1%!ﬂ1?‘hmamga {ipull}
KX B :;;_1:!‘& 147 I@uan plywmth—mamd
1]
K4 & Ya w14 x 227 lauan phywood (side)
KE 3 thxi24n EQ";,..““’m”““m:“m”’"“f
o i
BT 3 'i % 13 = 13"
L] 3 pr. bullel calch
KS 3 1'%« 5 coninuous hinge
A —.
V= 2w B MU
Ki2 3 W-dis. brass knob
DOORS—0VERALL DIMENSIONS
L1 2 s 20% « 22% AMP fdoor)
L2 2 Ay ¥ 20% x 2139 AMP )
L3 2 3 x 21 x 324" AMP (door)
L4 2 W ow 18t x 32 (o]
L5 2 Jox 21 x 2134 AMP (door)
I-".'E 2 ih ¥ 13";1' L g;‘ﬁ (i)
i3 4 SIS | w .-fmahng.ml;
MZ 4 My o« 15« 209 ﬂm!:ﬂ
M3 4 o 1% < 1878 mahogany
M1 2 By = 13 = uh'oﬁquw
M2 4 o« 13 o« 32%° oak (follower
ig] 154- Ty h-{:j.rh L] 2; L ma&m ey
g Dioor 1r hinga
P t-‘:?h Wmﬁyaﬂgﬂbﬂm
Q Ya = %" mahogany edge band
A biow .'mugennroﬂgebm
51 4 w1 x 18%° pine {speaker frame|
52 d Aeow 114 w267 pine mm
83 2 Y4 20 x 26 lausn {
54 2 speakgr golle cloth
55 4 1 =17 = 19" Stymloam nsulation

586 B g-fl«=:‘-~inﬂti'-rmeI:'-1l:|(:l;'l-n-::lvc'l
Tt 1 & x 15", = 18Le AMP (bar back)
T2 '2\H*1535M|m]
T3 1 h = 1E = Esll. [ar mTor
Ti 2 Aosters Nothing lamp. modsi No. 7481
i 2 & ow dla o 247 lmuan phywood (TV frama)
ﬁ % h-‘-lz-ml;laumphmmd[hue
speaker glle cloth
W 4 ’!rtaﬁnn.ﬂ'laumprpnund|
E 4 1‘: x4l « 5 AMP (Fron
4 w4 5T I-Mmpmmn{ltdwt
Vi 2 3y w17« 22%° lauan plywood (platform)
V5 4 lex 1l 17T ma {platiorm side)
VB 2 11‘? ERELR [platharm front)
Vo2 e w1« 23%° mahogany (platiorm back)
WB. 2 pr. 8% record player slide
m : i :B (1;‘%' w:mmm;
e« 1 = 18% "' m
WAl o4 20 tee-mut
wWa o4 14" 1520 moundhead maching Sonw
ﬁ ?I g :;miwm%mm|
14 . 1GLa" i
WT 4 % s 1%« 47 ping (mourting bilock)
X1 1 %= 18 = 37 lauan {plariorm)
xz 1 % x 2= 37 AMP (p tront)
K3 2 %o« o 187 lauan plywood (side)
X4 2 1% x 1774 |suan piywood (spacar front
ik M
X5 ] = 144 = BV4" fauan [Eiraickes |
NE 1 Ty ow 2w 37 AMP [valince)
X7 4 3w 2% x 4" lauan plywood (clead)
KB 2 3 oxd = 5 lausn
X0 2 Yaaioxiila” iy | )
X0 2 %« 11% = 15 lavan pl |
Y1 2 Tamax tauan phewaod (vent framey
Y2 2 '-xzntd%‘manplﬂmdthmar
Y3 Epaaker gnlle cloth
Z B W x?’hxﬂﬂ"r'f-armw{dwahgmm
b T A nﬁ,ﬁ“’"“"‘é““&
X @ rawar slop block)
CC 2 1% =3 = & fir plywood (kickplate block)
Do 1° Mo, 12 ih screw
EE 1% No. B Fh scrow
FF 4B 1%’ No. B shesimelal screw
GG 3" No. 8 fh scrow
HH 1% Mo, B fh screw
] 144" Mo, B fr screw
4 17 rasl
KK & finis nail
S eEstm,
= " L
NN Lat-cha. = 2 dowed pin =
Q0 %" brad
PF- 25 2% Mo 12 ih screw
Mist.: Hide ghe, chear salin vamish, back i
pNannmmrt,Taﬂ- 180- el it abr;
aper. u.mtm Td is available for
each, o's Stludio Gallery,
911m5‘.rrﬁh§| Hmvr?'u-‘rt NY 10018,
Dmmmhf?mmmﬂ:wmm

the hardware can be found at any well-
stocked hardware store. But, for those
who can't find these itermns, the hard-
ware iz available through mail order
from Armor Products, Box 445, East
Northport, NY 11731, The cabinet
doors operate on Hide-A-Door sliding
track assembly (No. TH024): $21 per
pair postpaid; 14 pairs needed. The
slide-out platforms work on 18%-in.
Grant record plaver slides, model A
(No. TRO26): $12.75 per pair postpaid;

1 Make a story pole from a straight
length of '3 = 1V-in.-wide pine. Mark the
pole with various dimensions, then trans-
fer marks to the workpiece using a knife.

A

two pairs needed. Use 22-in. Grant full-
extension slides for the record album
storage drawers (No. 78027): $42 per
pair postpaid; three pairs needed. The
seven accessory storage drawers glide
on thin % x %-in. nylon tabs that are
installed in the cabinet and on the rear,
bottom of each drawer, The adhesive-
backed nylon slide tabs (No. 77517)
come in 12-in.-long strips: 32.50 post-
paid for three strips,

The suecess of a project as complex

=S

2 Rout the dadoes with a ¥-in.-dia.
straight bit and a straightedge gulde. Note
that identical-length wood blocks keep
guide parallel to previously routed dado.

as this relies heavily on cutting the
plywood members accurately, The best
way to ensure uniformity and accuracy
in measuring, marking and transfer-
ring dimensions is to use a shop-made
graduated stick known as a story pole.
Make the story pole from a straight
piece of ¥ x 1% x 80-in. pine. Then, lay
a measuring tape along the pole's edge
and use a knife to make small cut marks
at the various required measurements.
Identify each mark with the appropri-

[

% Install sliding door tracks flush with
frant edge of cabinets’ sides. Then, screw a
hardwood follower bar to the brackets
|arrows) so tracks work in unlson.
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.




We’ll pay you to take
the most exciting classes anywhere.

You'll learn electronics, avionics, aircraft
maintenance, health care sciences, man-
agement or logistics—the Air Force will
train you in one of more than 200 technical
specialties America needs today.

You'll get hands-on experience with the
latest equipment, and we’ll pay 75% of your
tuition for off-duty college courses, to get
you even further.

Whatever your goals, the Air Force will
equip you with the skills to get where you
want to be.

[f you're looking seriously into your
future, Aim High to a future in the Air Force.
Visit your Air Force recruiter today or call
toll-free 1-800-423-US,

(in California
1-800-232-USAF). s sn. . .
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SOUND CONSTRUCTION

4 Cabinet side at left has door tracks and
follower bars installed. Panel on right will
receive five tracks. Wall unit's four large
doors require three sliding tracks each.

ate inch dimension. Mark the story pole
with width and length dimensions of the
cabinets’ sides, backs, shelves, dividers
and doors,

Cut the plywood parts for the three
cabinets to size as given in the materi-
als list. Apply % x 2-in.-wide mahoga-
ny edging to the cabinet parts that
require them. Attach the edging with
Yi-in.-dia. x 2-in. dowel pins and glue.
Now use a router with a %-in.-dia.
straight bit to eut dadoes and rabbets.

Cabinet assembly

[y-assemble the cabinets to permit
boring screw holes. Assemble each cab-
inet on top of a 4x8 sheet of Ve-in. lanan
plywood. The plywood will be used as
the cabinets’ backs. Bore pilot holes,
screw-ghank clearance holes and then
countersink for 1%-in. No. 8 screws.
Drive in a few serews to hold the
cabinet together, position the assembly
flush to the bottom edge and to one side
of the Ye-in. lavan plywood panel. Mark
the plywood along the top and side of
the cabinet to indicate the cut-off waste
area. Also, outline the dividers and
shelves on the inside surface of the back
panel. Disassemble the cabinet and
bore serew-pilot holes in the center of
the cutlines (photo 7).

Before starting the final assembly,
rout a ¥j-in.-deep x %-in.-wide rabbet
in the front, outside edge of the four
adjoining cabinet sides. These rabbets
form a channel for the vertical black
stiles that conceal the seams where the
cabinets are screwed together. Bore
the various serewdriver access holes
and the holes for running the equip-
ment power cords and speaker wires.

Next, rout the door track dadoes
with a %-in.-dia. straight bit and a

POPULAR MECHANICS » JUNE 1985

§ Alrflow vents are necessary to prevent
the electronic components from overheat-
ing. Bore two holes, then elevate the
blade through sheif to cut out the waste.

ol

L

7 Remove cabinet and bore screw-shanic
clearance holes, spaced B in. apart, In
center of the outlines. Use a drill-guide
attachment to ensure perpendicular holes,

¥ Install the cabinets’ sides last. But first,
be certain that all the sliding door tracks,
follower bars and hinge-mounting blocks
are attached and working properly.

11 Mill door and drawer pulls on a table
saw using tilted blade and angled guldes.
Ralse blade '\, In. after all the
pleces. Continue until blade projects %2 In.

& Dry-assemble the cabinets on top of
their respective back panels. Then, bore
screw holes. Before disassembly, outline
the shelves and dividers onto back.

8 Assemble cabinets with slow-setting
hide glue. Start with bottom and work
toward top. Place wax paper under joints
to shield against glue squeeze-out.

10 Square-up the cabinet and then clamp
It to the back panel until the glue dries.
The back, though., isn't attached until after
the doors and drawers have been fitted.

12 Attach the self-closing. fully adjust-
able door hinges to the sliding tracks. The
screwdriver access holes permit easy In-
stallatlon, adjustment and disassembiy.

99



SOUND CONSTRUCTION

straightedge (photo 2), It's necessary
to make two passes with the router to
form the "Wg-in.-deep x 1%-in.-wide
dadoes. Take great care that the dadoes
are exactly parallel, otherwise the
doors won't slide smoothly or hang
properly. Because of the weight of the
doors, it's necessary to drill two addi-
tional screw-mounting holes in the
track hardware. Dirill and countersink

one hole about 1% in. from each end of
every track. Serew the tracks into the
dadoes. Then, serew % x 1%-in.-wide
wood strips, called follower bars, to
each set of sliding tracks. The bars tie
the tracks together so that the hard-
ware will glide in unison. The hinges
can be attached to the tracks after the
cabinets are assembled, but the cast
aluminum hinge mounting blocks must

be serewed to the tracks before assem-
bly. Assemble the cabinets using slow-
setting hide glue. Start with the cabinet
bottom and work toward the top. After
all the dividers and shelves are in place,
attach the sides with glue and 1%-in.
No. 12 serews (photo ),

Now stand the units upright and
screw them together temporarily to
permit fitting the trimwork, doors and

ec.ronics components vary in height,
width and depth according 1o brand,
model and age. Youl find plenty of room
and fiexibility in our enlertainment center.

We've calculated dimensions o accom-
modate today's, yesterday's and even
some of tomoarrow's audio/video gear. For
exampie, the TV cavity is much wider than
most current tabletop TVs. Whean wide-
screen High Definition TV armrives, youll
have plenty of space. For now, our cloth-
coverad spacers will fill the gap and let
sound escape from side-firing TV loud-
speakers,

Speaking of speakers, the spaces in the
top comers of our center are sized to fit
most models designed for bookshelf
mounting—and even some smaller floor-
standing units. But lowdspeaker placement
opens up a whole can of worms.

Height-wise, we're okay. Bookshelf
speakers have good sound dispersion
when placed just above ear level (when
you're sitting). But horizontally, the stereo
separation between the speakers might not
be enough if you sit mora than 12 feet from
the unit. If 50, position the speakers at the
oufer edge of each cawvity (lhe cenler's
rounded end columns provide 6 inches of
clearance from any reflecting walls). Laying
the speakers on their sides with tha tweat-
ers (treble drivers) outmost will help, too.

Installing speakers in an opan cavily is
subject to controversy. Audio purists would
never do t—lor very sound reasons. Re-
flections within the hollow space could
distort the music reaching you. Vibrations
reaching a nearby tumtable might be
pidced up by the record stylus and fed back

Cloth [top] covers gaps for TV speakers.
Tapus are far from harmful magnetism.

Foam below speaker centers it in cawvity for
cutout in baffle board [not shown).

through the system. This not only muddies
the music, but strains your amplifier, foo.

In the real world, though, people do place
their loudspeakers inside resonance-induc-
ing wall-unit cavities. We've designed some
features to minimize the handicaps.

One is our grille-cloth-covered baffle, The
plywood that surrounds the speaker on the
same plane as its front-fiing drivers will
prevent any soundwaves from leaking back
into the cavity and causing unwanted reso-
nance. You may have to remove the speak-
er's onginal grille.

We recommend you use sheets of Styro-

internal brace keeps records upright. but
also releases so you can read jackets.

Fine-Tuning Your Wall Of Sound

Leveling screws (4] In turntable panel are
Inset in rubber feet to dampen vibration.

foam to raise the speaker to center it in the
bafile. This foam will absorb vibrations that
might migrate to the turntable. Though not
shown, you can pack insulation around the
tops and sides, too. Obviously, our insula-
tion and front baffling will impede the per-
formance ol speakers with back-, top- or
side-firing conas (most of these are de-
signed for open placement). In this case,
forget the plywood baffle, and put insulation
below the speaker only.

For extra protection from internal vibra-
tion, we've buill-in some help for your
turntable’s suspension system. It's an inde-
pandent panel suppored by four screws
that bear on rubber pads. The screws are
adjustable, so you can level your turntable.
Few record players have this feature, and
we don't know of any entertainment center
that does.—S.A.B.

ELECTRONICS COMPONENTS
State-ol-the-ant avdio and video complaments
our entertainment center, seen on page 92. The
center module houses Yamaha's 25-in, YM-050
stereo TV. Just below i the Marantz VRS50HO,
a WHS VCR with hi-fi sound and High Quality
%.f re circuiiry. Kenwood's KSR-1000 satellila

receivar compleies the stack. The botiom-lefi
space in our right module holds Yamaha's LY-X1
laser videodisc player. Above it, knking all ouwr
video and auwdio components, is the AV-One
equalizer, wvideo enhancer and swilcher from
AudioSource. The P4 aulomaltic furmniable, part
of the Alsdier Senes from ADS, occupses tha
topmost slof. ADS Alelier components make up
the entire stack at far ght. From fiy boktom,
they're the A2 amplifier, T2 tuner, CD3 Compact

Desc player, and C3 cassefte deck. Hidden be-
hind black grille cloth (but seen above on this
paga with their own griles removed) are Ad-

vent's Prodigy loudspeakers —5 4.8,

16K}
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drawers. If the floor is uneven, build a
perfectly flat, level platform using 2xds
and particleboard.

Next, cut solid mahogany to make
the black vertical stiles, Note that it's
necessary to rout zhallow mortises in
the back edge of the stiles in order to
clear the protruding tips on the sliding
tracks (see drawing Detail 9).

Doors and drawers

Cut the doors and drawer faces from ¥;-
in. African mahogany plywood. Next,
mill the solid mahogany door and draw-
er pulls on a table saw (photo 11). Tilt
the saw blade to 43° and elevate it Y in.
Clamp a wood fence to the saw table 14

13 Here's how to transfer hinge centers
to the doors. Use a notched block to mark
hinge centers on wood strip. Then, use
strip to mark hinge locations on doors.

14 Screw the hinges to the mounting
holes in the doors and then reattach the
hinge to the sliding tracks. Adjust the
hinges until the doors operate properly.

1§ Drive
fronts so points protrude “a In. Press draw-
er face against points to make marks.
Apply glue, realign marks and drive nalls.

1-<in. mnalls through drawer
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start your own money making nusmessl

NFmTlﬂﬂfmmnmuum right at home - “hlln'gruu every step of the way.
Mo experience necessary.

You don'l need to be 8 ‘born mechanic’ or have
prior experience. [T you can read, you can master
this profitable trade righi st home, in your spare-
time, without missing a single paycheck. Lessons
are fully llustrated — so clear you can'l go wrong.

: We guide vou every step
of the way, including tested
and proven instructions on
how 10 get business, what
o charge, how 1o get free
advertising, where to get
supplies wholesale . . . all
the “wicks of the trade’. ..
all the inside facts you
need 1o assure success right
from the start.

In just @ shorl time, you con be ready to join
one of the fastest growing industries in Americs
v+ an indostry where gualified men are making
from $25.00 to $M.00 per hour. .. and that's just
For lahor. Parts, engines and acoessaries add even
mare (o the profits. Becanse the small en-
gine industry has grown so |
quickly, an scule shortage of
qualified Small Engine Pro-
fessbonals exists throughoual
the country. When you see
how many small engines are
in use today, it's casy o
understand why qualilfied
men command such high

A<

prices — as muach as $49.95 h
for o simple tune-up that
takes bess than an hour.
&5-million small engines
are in service today!
That's right — there are over sixty-five million

Learn At Home In Your Spare Time,

INCREASED INCOME

‘I've had aboui K
YPAFE EXPRFIERCE FE-
pairing small en-
gimex. .. bul repaire
were anly minor
wniil I staried rhe
Folew-Beleow Course,’

Walter H. Strick
Campbetl, California

2cycle and 4-cycle small engines in service
neross the U5 A, That's the 1al count from
the Engine Service Assn., and new engines are
being buill &l a rate of one-million per month!
With fully accredited and ap]p';uu:t Foley-Bel-
saw Iraining, you can soon have the skill and
knowledge to make top money servicing these
engines. Homeowners and businessmen will
seck you out and pay you well to service and re-
pair their lawnmowers, tillers, edgers, power

rakes, garden tractors, chain saws, mini-bikes,
the list is almost

With our famous ‘learn-by-doing’ (raining
method, you get actud “hands-on” experience
endless. with specialized tools and equipment you'll re-

f i : . ceive with your training. plis a brand-new 4HP

You get all this Professional equipment with el il Yoliry 10 kitep
Tjnur ::urst, PLUS 4 H.P. Engine. ... ALL Send Today for FREE facts!

OURS TO KEEP. ... All at NO EXTRA COST. i sk nathink B avecbitar by aitir o i
out how Foley-Belsaw training can give you rthe
skills you need to imcrease your income in a
kigh-prafit, recession-proof business of your
oW,

Just il in and mall coupon below (or send post-
card) to receive full information and detnils by
return mail. M) [T TODAY !

FOLEY-BELSAW INSTITUTE of
SMALL ENGINEREPAIR

50934 Field Bldg., Kansas City, MO. 64111

go-carts, snowmobiles. ..

Foley-Belsaw Insiitule
50934 Fleld Bidp. = Kansas City, Ma. 64111

[ YES, please send me ihe FREE baakdat that

I ﬁi'nas full details about starting my own busingss in I

Small Engine Repair. | understand there is no obligation
and thal no sabesman will call

NAME
ADDRESS

cITY

l STATE P
I I N I S

]



The RBI Woodplaner™

Features Planing, Molding

EASY-TO -ﬂESEMBLE-KITS
In Stock for Immed. Shipping or Pick-up. and Surface Sanding.
F.OLB. Broamall, P,
oney M2S 3 T With One Big
[(his. 8 185" 10 8" 747 CIFIEI?
it ot L o i Precision Tool.
Maning, molding and
sanding . . . the three
mﬁl to uizf* -
;V:‘Hmulm l:\‘hrd:ﬁ:
B0 tallae ot
for all your 15,
locations in: r mlmh; an -m'ﬁ
Woodplaner™ i t lines with fite

Pomona, CA ==
{714) 598-5766
Sarasota, FL
{813) 923-1479
Houston, TX |
(713) 789-0648
Chicage, IL
(312} 952-9010

612 Model ciy. Without 2
hg tool, yo-ur finish UJ Lve fT.l:'l“l'ﬂlTﬂ-

%lh answerl Before W;l wen %
ol pure a planer, you owe it 10 you

1o gei all the n"lid{wahmllﬂlshecmn
Woodplaner™, It's three tools in one compact,
afford able unit.

Send today for free information kit!

@ 1801 Vine Street

£ The on Shop 1977, 82

People who've locked everywhere tell vs there
isn't anather spiral stoir oreund thot touches

Harrisonville, MO 64701

our cambination of price ond quality of mate- |
rials ond workmonship. We believe it
CALL OR 'ﬁ'lITE FDI FREE lﬂD‘CHLIRE

[To The tran Shop, Der PASG Bas. 120, 400 Keed By O vEs. Tell me about your 30-day “In-The-
I Beeomal, Pa | G008 Chir Ted: | 205} Sa4 Hl:-:u i I Shop Guarantee of Satisfaction.”
| Mmme — MNama
I L, Sreeedl_____
|| Gt Stare |
| _We occept MasterCard, WISA and .I‘M.El_ o | City
THE IRON SHOP. ik =
= 1986 RBL Ind 510
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QUIKRETE

New 165-page hard-back tells
you all you need to know to
build and repair with
concrete.

Now you can complete dozens of
projects from making simple side-
walk repairs to building a foundation
ar wall. Detailed illustrations —
photographs, drawings and diagrams
— lead vyou step by step. Al
necessary tools and materials are
listed. Available at your home
center, hardware or building supply. Or send 57.95
to QUIKRETE®, RD 1, Box 276, New Ringold, PA 17960,

you in any concrete construction or repair
project. Dozens to select
from at your
building supply,
home center

or naraware.
QUIKRETE"™ 15 & registeved irdemark
of THE QUIKRETE® COMPANIES

The “IKHETE. Companies, Atlanta, GA 30345

SOUND CONSTRUCTION
in. away from the blade’s highest point
at an 85" angle to the back edge (infeed
gide) of the saw. Clamp another board
parallel to the wood fence spaced 1%-in.
away. Now, lower the blade projection
to Y, in., start the saw and pass each
workpiece over the blade. Continue to
elevate the blade %4 in. at a time until it
projects ¥ in.

Attach the pulls to the doors and
drawer faces with glue and %4-in, brads,
Snip off the brads' heads for use as
alignment pins. Glue and clamp the
pulls in place using 3-way edging
clamps. Now glue % X %-in. mahogany
edge band to the remaining edges.

Next, lay out the 1%-in.-dia. hinge-

16 This view of center cabinet shows VCR
compartment located beneath TV shelf.
Mote that TV shelf supports are removable
to permit feeding the power cords.

17 Install custom-cut panels to glve the
equipment a bullt-in look. Two compo-
nents on left are separated by a platform
to create two equal stacks of equipment.

P, "\_ il
18 The completed cabinets are screwed
together and ready for finishing. A card-
board carton, the same size as the TV, Is
used when cutting and fitting the grilies.
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19 Use a 2-in, strip of Y-in, poplar ply-
wood to determine correct width of the
plywood needed to cover end columns.
Attach plywood with glue and 1-in. nalls.

mounting holes in the doors. Here's
how to locate the hinge centers. First,
screw the hinges to the tracks (photo
12). Tape a & x %-in. stick, length to
suit, to the cabinet alongside the
hinges. Then, cut a % ¢-in.-deep notch in
a small wood block. Hold the block
against the hinge to indicate its center,
Use a knife to transfer the hinge's
center to the wood stick (photo 13).
Now use the stick as a story pole to
mark the hinge centers on the doors.

Clamp a wood fence to the drill press
table spaced 1% in. from the drill bit's
center. Use this setup to bore hinge-
mounting holes in the eight doors locat-
ed in the center of the wall unit. Reposi-
tion the wood fence % in. from the drill
bit’s center to bore holes in the four
doors that are directly below the two
speakers. Apply % x %-in. mahogany
edge band to the exposed front edges of
the cabinets with glue and Ye-in. brads.
Install the doors (photo 14).

Build all the drawers of ¥-in. lauan
plywood as shown in the drawing. In-
stall full-extension slides on the record
storage drawers. The remaining draw-

ers all glide on simple nylon tabs, In- '

stall the drawer faces with glue and
nails (photo 15). Now attach the cabi-
nets' back panels with glue and serews.

Next, build the two rounded end
columns. First, construet ribbed
frames from 1x6 and 1xB pine (photo
18). Then, glue and nail the Y-in. poplar
plywood to the frame with 1-in. nails.

Final touches
Custom-build the various false front
panels that give the electronic compo-
nents a built-in look (photo 17). Also,
make the TV and speaker grill frames,
Wipe all surfaces with a tack eloth to
remove sanding dust. Then, apply
three coats of clear satin varnish. Sand
lightly between coats with 240-grit
abrasive paper. Paint the end columns
and the contrasting stiles and rails with
two coats of black latex semigloss paint.
Finally, set up the wall unit in your
home, install the lights, mirrors and the
electronic components and enjoy! PM
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‘Before emralling [
checked sther couries
and alie arked for
ailrrce from seveval af
the profeirional
lacksmithy i my area
They alfl jard Fofey- A
Belvarn woai raps atred
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= always

Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succeaded in this
tascinating and highly prafitable profession
..YOU Can Do {it, Too!

“No more hard, nasty work Tor me
Mow | have my own business and with
h.'mlly Ny effart | avernge around 250
a day. Thanks for my new start in life.”
Sam Walker Prichard, Alabama

wanted fo have

mey ol husineds

ame mow I do, thanks 55 Faley-Baliay
David Faarbrgther—[Dave 5 Locksmith Senoce

“1 opened my own business, spare
time, seven months after | enrolled and M aukire, Wistonsin 53308

i Lo 09
rrade a profit of $129 for the first week.”

B. A. Deberey Littleion, Colorado Work Part Time, Foll Time — Right al Home.

Bea LOCKSMITH!

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

Newver before have money-making opportunities been so Extra
great for qualified Locksmiths, Mow lucrative regular NO c¢] |ncluded with Your
lock and key business has multiplied a thousandfold as Co Lecksmith Trainimg

millions seek more protection against zooming crime. LA,
Yet there's only one Locksmith for every 17,000 people! HEFL!EHMH
Make Up to $26.00 an Hour — aven while learming ! e ek

Train FAST at Home!
You're “in business’ ready to earn 510 to $26.00 an
hour a few days after you begin Fulal-,r-E!alsaw's short-
cut training. Take advantage of today s unprecedented
opportunities in locksmithing for year-round EXTRA IN-
COME in spare time — or fulltime in a high-profit busi-
ness 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
malerials and equipment, plus simple, illustrated les-
sons, plus experl supervision, plus business-building
Euu:!an-ce will enable you the KEEP THE MONEY
OMING IN! Ideal for retirement — good jobs, too.

SEMD FOR EXCITING FACTS—MNo Obligation
Digscover whal's in Locksmithing tor you — how Foley-Balsaw's
master-locksmith-approved raining can give you the skill you
can depend on o EARN MORE — NJD? LIFE MORE

' PRO KEY
| MACHINE

training Cowers
all phases ol
Bunglar, Hald-Up
and Fire Alarm
sérvicing and n-
staliation. This
valuable ana
fimady nstruction
ingludes all special togls and
supplees. ONLY Fodey-Belsaw abers
such oxiensive train mg in fhis
rapedly axparding fiald as a pant of
your Locksmith fraining
ADVANCED Locksmithing!

How to change combinations, in-
stall and service Safe, Vaull and
Bank Sabe-Deposit Box locks.
You'll find It fescinating and high-
Iy profitable work.

ALL SPECIAL TOOLS AND
EQUIPMENT lHELUDEDI

-‘_

-
=
=
=
W

* NO RISK\

and It won'l cost you & pen- mlll_l A

Ay exira with your training. L& .5\‘
Find out all about it! pacrs Tooan 4. .
Just 6l in and mail coupon below (or send past- H“ SH me_BELSA“r IhSTITUTE

card) to receive full information and details by
COUPQON 10937 Fieta Bigg kansas City. Mo 64111

This Pro Key Machine can
| afone add wp fo 3200 &
month lo your INcOmME. ..

return mall,  INY T TODAY !

There is ND OBLIGATION and NO SALESMAN Will Call—ever!

RUSH COUPON TODAY
FOR THIS FACT-FILLED

IFREE

BOOKLET!
I Telis Mow you guickly
[Eain |I:|E]'I]IJ.‘ own boss
in 3 profriable ﬁm'l"ﬂ'll
I detais an our 30-Da Send for your
HO RISK Trial Offer!  copy today!
s s e s

POLEFEELSW INSTITUTE, 10837 FIELD BUILDING @7TTTIR
KANSAS CITY, MISSO0URI B4 1 /

YES. please send me the FREE booklet that
gves full details about starling my own busingss in

Locksmithing, | understand there i no abligation
and fhal no salesman will call

Address
City

Siate Zip
8 8 8 8 § 0 B |

or Fulllime bussness ol
your own PLUS complate




e 7 WATER WELLS
FOR EVERYONE!

Chgck ong o both hores lor mbormation and mail today!

=~

VIDEQOTAPES
AVAILABLE

Call or Write

E for FREE Brochures

[ Yau can drill a water well in
your backyard and have all
the FREE WATER vyou need!

OYou canstart a HIGH PROFIT
well drilling business! (Over 4
million wells needed in 19861)

har
285th

Year

Prwat Nk

5038 Anderson Road
Opelika, Alabama 36802

Agdreas

CALL TOLL FREE
1-800-821-7700

{Ask for Operator S038) City: Sate Jip "~ Fiene 5038
Save Time! Save Money! Mill Supply BUY ONE AND WE'LL
Sells Over 1,000 Difterent Top Quality MAKE YOU AN

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Trucks and Vans and Most Imports

96-Page MILL U.S. Car,
Truck and Van Catalog

LISHS Ehies DL DS avisiaiie o mosl popela U 5 can v and pahuge
Togls and body Ship Bcoessones a0 are Pchaged (3 00 Canada. LIS funy)

MILL Import
Car & Truck Catalog 3200

L st smplacamnant pary fondens hoos. gril. rOCKENS. 1BSr AR £
(S50 Canaa. U5 hundki|

Sand chac or money order. dlow phiel T weeks Yot debvery VISA o Masiercasd
accepied ON PARTS CROERS DNLY

Free Information

T gl pekleian) SUPTERE 00
Frwminge: bor bag mlrmabion

Dept. PM-606 2
1241 Superior Avenue ® Cleveland, OH 44714
Phone (Z18) 241-5072

drive ATV

Amphibious :
2 and 4 passenger models

Call toll-free 1-800-255-2511
MY and Alaska T16-855-2226 Collect
Canada toll-free 1-800-338-0012
Recreatives Industries, Inc
60 Depot Sireet
Buffalo, MY 14206

*if the termtory sl s open

{ina Man Cpewtion
Capacities o3 Dis. x 13" Long
More Lismber Per Log

Satn - Procine
Thres Modein Aveilksis

Woos-Weer® Proclucts

SUPER CARBURETOR
BIG V8 GETS 72 MPG
Computar Verilied, Learn How To Build
" Your O High Mileage Carburetor, Too.
Send 22¢ Stamp For Free Brochure’
H & A INDUSTRIES - DEPT. PM-6
®2 BOX 35E

BOWLING EI!EHI MO 83334

ALL-AMERICAN GT
(Continued from page 80)

detailer John Guerriero. John bright-
ened up our engine compartment by
stripping the black factory paint from
the intercooler pipes, sanding and buff-
ing them smooth and then painting
them with a spray can of VHT Metal
Tint. This is a low-buck way of achiev-
ing a custom anodized look, and the
shiny red finish has not been affected
by engine heat.

Braided-steel hoses are a popular
underhood dress-up item today with
the street crowd. They look sharp but
cost plenty. John achieved the same
effect but at a much lower cost with
Earl's Supply Tu-Braid steel braided
slip-on hose covering. All the vacuum
lines got the Spectre Industries Nyla
Braid treatment, a slip-on nylon cover-
ing available in an assortment of colors.
The hose coverings are cut to length
and use Champ Bands, anodized alumi-
num finishing pieces that fit over hose
clamps, or heat-shrink tubing to finish
off vacuum lines.

The chrome alternator was supplied
by Aries Chrome Accessories. John
finished off the engine dress-up project
by adding vellow sparkplug wires from
Earl’s Supply and a touch of pinstriping
to the timing cover.

Cornering and handling
Next up for our T-Bird was some
help in the cornering department.
Stock Birds are an excellent compro-
mise of handling and comfort, but the
real cornering maven would gladly take
a firmer ride in exchange for reduced
body roll and better directional stabil-
ity. We turned our car over to Jan
Zuijdijk, director of engineering for
Koni America Ine. Koni tightened
things up with a completely revised
suspension system that includes 15 per-
cent higher rate springs front and rear,
b percent higher rate sway bars front
and rear, harder bushings and exter-
nally adjustable low-pressure gas
struts up front and low-pressure gas
shocks in the rear. The new springs
allowed the T-Bird to sit an inch lower
in the rear and half an inch lower in the
frant, The complete package, devel-
oped by Koni for Bill Kolb, is marketed
by Kolb for $749,

Choice of rolling stock is a very im-
portant ingredient in the Euro look.
Our nod went to 16-in. Gotti D55A
wheels from Eurorep, shod with 225/
S50VR16 Goodrich Comp T/A rubber.

Interior modifications were all that
remained at this point. What we want-
ed was a more high-tech image for the
car. A Beverly Hills Motoring Accesso-
ries Performance Timer was just the
ticket to get the ball rolling. This 130
dash-mounted multifunction marvel
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displays road speed, 0-to-30 mph and 0-
to-60 mph elapsed times, plus quarter-
mile elapzed time and terminal speed at
the touch of a button. It's like having
your own portable dragstrip.

Our choice in radar detectors was the
Fox Matchbox Remote—one of the
smallest units on the market, Installed
for us by Cruisin’ Music, Westwood,
NJ, the Matehbox uses a behind-the-
grille weatherproof sensor and an in-
dash-mounted control unit that takes
up only 4 square inches. Cruisin' Music
also took care of our sound system
needs by installing a Blaupunkt SQR05
New York AM/FM/cassette unit.

The Blaupunkt setup, complete with
stalk-mounted BEQS5 equalizer, pro-
vides a real light show in addition to
high-voltage tunes. The system uses
two BP A260 amplifiers for a total of 120
watts per channel.

Cruisin' installed Blaupunkt's Sys-
tem I speakers up front and System [11
speakers in the rear, Each system uses
component speakers with separate
tweeter, midrange and woofer working
with an adjustable 3-way crossover net-
work. The rear speakers have 8-in,
woofers while the fronts use 6%-in.
units, The price tag on the system is
$1849.80 plus $500 for installation.

With our project complete, the only
thing left to do was to get some perfor-
mance numbers to see if the package
really worked. The clocks at Old Bridge
Township Raceway Park in English-
town, New Jersey, showed that our
AMG-style Bird chopped a full second
off quarter-mile times compared to
stock. The intercooled version turned a
15.683-second time with a ter-
minal speed of 88.75 mph vs. the 16.637
geconds at B2.26 mph for the stock
turbo model. Skidpad results were
equally gratifying. With the new Koni
suspension and 16-in. T/As, we man-
aged to pull .81g (clockwize) and .B3g
(counterclockwise). In stock trim, our
Bird generated only .80g.

S0 with Euro-style looks, road hold-
ing and performance, our Americanized
Thunderbird GT has arrived as a true
flight of fanecy. ™

EQUIPMENT AND SERVICE

Aries MEMMWFUERSM A otive
] utom
Co., 201 Business Park Blvd lumbia, SC 20203
8 Beverly Hills Mo A 200 South
Robertson Blvd., Beverly Hills, CA 90211

® Hiau Dw Robert Bosch Corp., 2800
South 25 Ave, Brmdvlew 1L 60153

8 Cruisin' ﬁuua: 51 Kinderkamack

;ﬂ,ﬁ-ﬁrl'- &Jwtr. E25 East Sepulveda, Carson, CA
8 Eurorep Ine., 2872 Walnut Ave., Tustin, CA

B]r?ﬂmﬂlrkeun; 4581, Taylorsville Rd., Dayton,
® Faulkner Ford, Kolb-American Motorears,
Epﬂilui Flue, Route 303, Blsuvelt, NY 10013

-L'IH m;;ﬂmdmhﬂo. 500 South Main St., Akron,

W Koni America Inc., P.0. Box 40, Culpepper, VA
2701
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I've seen how dirty deposits can
hurt a carburetor—and gum-up
an engine. But what most folks
don’t know is how little it really
takes. Or how fast those harmful
deposits accumulate.

Experts say it takes dirt that’s
only one-thousandth of an inch
thick to cripple a carburetor jet.
And that thin layer of dirt can
quickly become a dirtier,
EUmmMmier mess, F

A mess that'll settle in
your carburetor. A mess
that could make your car
stall. Run rough. Start hard. A
mess that’ll creep into the PCV
Valve, and cause rough idling.
Acid corrosion. And heavier
than normal oil and fuel
consumption.

And because these
dirty areas are so hard
to see—and reach—most
folks figure a costly
professional cleaning
1s the only way to wipe
it out.

But what I recom-
mend is a really power-
ful jet spray cleaner.
Jet-Spray Gumouts
Carburetor & Choke
Cleaner. It's preferred
3-to-1 over any compet-
itor. And believe me, it's
for a lot of good reasons.

It gets to the gum

and dirt. And cleans up your
carburetor and choke like no
other cleaner. With regular use,
["'ve found you can keep vour
carburetor and choke virtually
dirt-free—and that means saving
gas, money, even the life of
YOur engine.

Just spray Jet-Spray Gumouts
on the outside of
the carburetor.
On the carbure-
tor hinkage. On

the automatic
choke. And on the
inside of the carburetor throat.
After that, spray it directly into
the open end of the PCV Valve.
As it cleans your carburetor
and linkage, it helps to stop that

rough-running and stalling.

As it cleans the inside
of the carburetor throat,
it helps to stop that

2 rough idling.
4 As it cleans the choke,
it keeps it from sticking.
And finally, as it cleans
your PCV Valve, your
| engine can start giving
. you a cleaner, better
performance.
Soforengine dirtthat’s
% quick-to-form and hard-
to-reach, | recommend
Jet-Spray Gumouts
Carburetor & Choke
Cleaner.

Jet-spray GUMOUT.
America’s Best-Selling Carburetor Cleaner

A Quality Product of the Pennzail Company,

R —




MITSUBISHI COLT VISTA

s a group, Colt Vista own-
A ers confessed their love for
the Japanese car.

“Everyone gets a window,”
said an Air Force pilot from

After 1.75 million miles, owners love

this wagon, hate the dealers.

BY MICHAEL LAMM, Contributing Editor

Hawaii. "We've ot three chil-

dren, and nobody ever wants to

git in the middle. They all want a
window. Well, we recently took a 500-
mile trip on the mainland and hardly
heard a peep. The kids could even sleep
with the rear seats laid flat.”

A Tennessee credit manager told us
that he coaches baseball and football in
his spare time, “and | also have a family
of four. Never have I owned a car that
so perfectly fits my needs.”

A Florida nurseryman had this to

Except for the high. chair-like seating. the
interior looks like any other Aslan import.

10

say: “l felt this Japanese T-passenger
wagon was a better buy than the mini-
vans we looked at. Roomy enough for
the whole family, vet economical and
easy to park and drive.”

“Is this the Japanese Volvo?" asked a
Minnesota business operator.

In nearly the same breath, they also
let us know that they weren't exactly
crazy about the Dodge and Plymouth
dealers who zell and service the Colt

inte amy number of useful configurations.

Vista, Dealer service ranked as
the Colt Vista's No. 1 downer.

“This wagon cost 33000 less
than a eomparably equipped
small van, so it's an excellent
buy,” stated a New Y ork water-
treatment plant operator. “But
there's been an annoying engine stum-
ble ever since we took delivery. The
dealer told us this hegitation iz normal.
Hah! Also, the air conditioner never
hags put out enough cold air, In the work
the dealer’s performed, he's been slow,
poor &t diagnosing problems, and gives
us a lot of excuses about why things
aren't corrected.”

This came as a typical comment on
dealer service. In all, a large 45.2 per-
cent of the owners we surveyed rated
dealer service fair to poor.

PM: Although we haven't had any
personal experience with dealer ser-
vice, we can vouch for the half-hearted
venfilation system. With seven people
in this small wagon, the windows fog
up quickly and the defroster takes for-
ever. The top of the windshield iz never
clear on short trips.

The Colt Vista itself, though, drew
considerable praise. Most people

bought this wagon for its roomineas and
{ Please turn to page 110}
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MUST LIQUIDATE Sora BEDS

Huge Warehouse Inventory! Suggested Retail
$449.95

VAN SEATING

19

MOUS MAKE!

BRAND NEW!

Manufactured in the U.S.
By a Nationally known
Van Seat MFG. Co.

* QUALITY seat design,
materials and
construction!

+ SUPER strang mig
welded stee! frames!
Meets or exceeds all D.O.T
& Federal safety codes|

¢« FULL “FLEX" suspensiaon
& high density foam
cushioned comiort!

« LUXURIOUS fabric selection
in your choice of five colors -
tan, brown, dark blua,

* SOFA BED comes
complete with front
& rear skirts and
mounting clamps for
easy installation

+ Spare Tire storage
under Sofa Bed!

silver, burgundy ALL FABRIC
Scoich Guarded! HECHFHI'IQ

* CAPTAIN'S Chairs recline ir! :
effortlessly with just a touch Captain s Chairs
of a lever! Chairs also have Manufacturer’s

optignal skirts included FREE
al no extra cost!

* FREE seal Iracks —a 825 value
wilh each caplain’s chair!

* ALL FABRIC matching SOFA
BEDS offer you Functional Luxury
with cushioned comfort while sitting

or sleeping and gase of operation,
all at the lowest retail price in the

Suggested Retail

$289.95

| 5138

US oy g 198}
Fact Wa ty!
actory Warran Prices subject to change

m' Your check is welcome
Money-back after 30 days. Worldwide
Send Sall-gddrested stamped anme igpe for-tabric samples - stata color desied Guaranfﬂg sh|pp||'|g available.

'y E M— m WP @ 1 rnnmn & HALL ASSOCIATES / Warehouse Liquidator Dept. FLXST
& X DRSNS Uil | e s |

PO. Box 10643 « Arlington, VA 22210-1643

Sand Captains Chairs o £138 sach and Sofa Besisl af §138 each
I Color Shigped troight collect. (Vingina residents add 405 sales lax
delivary. Sorry, no GO0 onders.)
5 enciosed

Cradit cand membars can order by
phong I Allcw 35 weeks o

My check of mons

TEL: TDS'ETE‘3244 i‘ Charge my MasiarCard * VISA Choice Dhners Carte Blanche Amarican Exprass
I P'I.Engg PRINT CLEARLY :
BRADD & HALL | biome
PO BOX 10643 I Address
ARLINGTON, VA 22210-1643 | = State Zip
Fhong

Warehouse Liquidators S i




PERFORMANCE ALUTOMOTIVE WHOLESALE, IHC
2122 Lu.un 5-1rI-uI! {:hnmh CABIAT

SB CHEV
MASTEH R

{“\W

Your .Low' Price

e $244.00

Y DELUXE
EBUILD KIT

HHH
£ $299.00

WG MeAILABLE Moty A ADG B0 [ HY 04 Pump ADD
e me’lﬂ?un!dHMIWIw

g e Wik 57 A X

FUEL n.!l s
Frpen
Q *$12.95
e pl.h.llru & Worisis

Z.B. CHEVY
=i

“AHD R DU TRRRAT -
ROk rdhll ol OLHEE D
pu-rﬂuf AR AT Y

GENUINE BENDIX
BRAKE SHOES

GENUINE BENDIX
PREMIUM OUALITY
DISC BRAKE PADS

W L

$10.

| GENUINE BENDIX
SEMI—METALLIC
FRICTION KING Il
DISC BRAKE PADS

T~ $7495

PERFORMANCE
FUEL PUMFE —%

MECHAMACAL i Y
!I e I Dﬂ'—m-ln- -

Mace -

.
; "“'""5"?4 a5

ON SALE

P EDST POMEETE &

FARE 4 ! mw.lm»m-,.

TN MAKY | MOOEL | TEER § AFLE
) W PO WHEL

WEIAND
MANIFOLD¥ ;
SPECIAL

Mﬂﬂl“ nen s ROE
— 005 + # TRAE

et Brce
Eruwup firiy

SAVE OVER 50%

HOLLEY WATER
INJECTION I(ITS

® SUPFRESSES DAL
MG EMGIME B

= OPFERATES DMLY WHEN

ENGME |5 WARMED LR
o LESES WATER OnLY A5
NEEDED
o R XTRALIGE FIE L RAR ITY
AT LOAWER COST

C

L L

THE

HOLLEY SYSTEMW

COMES COMPLETE WiTH
STEF.BY-STEF IMSTAUG
THONG AND ALL MO TR

HABPWARE

I_EE CORMPRES IR # 151

HGH CORIPRESSION #1403

RV EROTOARHOMES #1593

$19.95

FOLA SPECIAL
LOW BAICE

RECGAAAR PHICE 558 95

SAVE OVER 50%

a

HIGH QUALI
CHROME
VALVE COVERS

fresaage
HitHEH r

-]
%

EEEE

BFL TP Fond
CARTER
THERMO-QUAD
CARBURETORS

Foge Low Brioy
h B0 CFWChEy R
Y1 O P Morie IR

LLEY
PERFORMANCE
CARBURETORS

= =
]

Lol
e

4 BARREL
LUNIVERSAL YACUUM
SECOMDARY
| TENT S Sy
00 LW & SO
P CFM @ a0

) CFM F T [T
B R » e BREA8E

Z BARREL UNIVERSAL
D CFM & Pl
B0 CFM @ datd

g
LAl L)

CHEVY SPREAD BORE
GUADRAJET
REPLACEMENTS
BED CFRA o RS0 e 1..-;.,“,

A58 1V o Y Ve

RAPID COOL
ELECTRIC FANS

B sMEES

HOME REBUILDER
SPECIALS

TOP NAME BRANDS
AT WHOLESALE PRICES

WHY ARE P.A.W. PRICES LOWER?
WE BUY DIRECT, WE SELL DIRECT
& THAT SAVES YOU MONEY.

STOCK & HIGH PEHFDHMANCE PARTS FOR THE SHOP & HOME REBUILDER
ON SALE

ON SALE
\LGEL> MALLORY
DUAL PONT DISTRIBUTORS

Lot

CHEVY vE
FORD 7930
FOAD 351 W"
FORD 351C-400
FORD 479450
WPAR

318383360
WOPLH A85-4a0
WACLHIW ADYRHCE
CHEVY VB
FORD 29307
FORT 351 W"
FORD 510400
FORD 479450
WORLR

F183
L 'ﬁ} 4an* Fre

AL DAY DMLY

s
i
b
i
b
554
554
i
5
eyl
m.
m
;m

ON SALE

ACCEL BREAKEALESS
ELECTRONIC |GMITION
DISTRIBUTORS

PERFORMANCE WIRES
Tailow 9

fmm I.EH-*

Brm E5S
St
BT

3
R

r

ENLENE HAYDEN
RAPID COOL

TRANSMISSION
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MITSUBISHI COLT VISTA

(Cowtinied fromm page 106)

seating versatility. “The Colt Vista is
the most space-efficient vehicle on the
road,” said a New York marketing
manager. “It's comfortable, roomy, ex-
tremely flexible in its seating, has great

visibility, and the front-wheel drive is
good in gnow.”

P'M: The owners we surveyed all had
1985 models, 50 none were equipped
with the optional -wheel-drive system
made available on 86 models, This
“on-demand” sysfem iz a snap fo use:
You just push a button on top of the

shifi lever to go into or out of fwd, Tt
cian be done at any speed, 2o long as the
whreels are pointing straight ahead and
you lift off the gas pedal meamentarily.

Like similar jiwd systems, there is no
center differential, and Jwd is not vee-
ommended on dry pavement, If you
make a sharp turn on dry pavement

SUMMARY OF 1985 MITSUBISHI COLT VISTA WAGON OWNERS REPORTS*
Total miles driven 1,792,045 Specific dislikes: Average ..., ..... 34 Number of vehicles owned:
Not enough power . BT Foor ...... LA This wagon anly 31.0%
Average miles per gallon: Weak air conditioner ... 10,9 Tworears ... .. 47.3
In town .. 243 No complaints Eiral Hear soats Three cars .. ... 14.8
On the hlghuu,\ 29.3 Shifter/shift. point Excellent BT.5% Four or maore cars ., .., 6.9
problems ... 6.3 G 5.0
Option cholces: Nonremovable third Average 12.0 Makes of other vans or
Alloy wheels . To.E% seats 5.1 Poor 0.5 cars owned:
s oo b Ly What cha Id you like? medhan i vt i
ower door locks ot 'hatl changes would you like! '# i 17.1
Custom trim package . 49,3 More horepawer T S A Ml ol Chevrolet 16.7
Aitomatae Nochanges . .. .., .. 16.2 Yos 4.1 Toyols ... .. 12.1
" transmission ... ... 42.4 Make rear aeals Honda 11.4
ower steering ... ... 220 removabbe . ... 6.l "
Air conditioning 19,3 Better fuel mileage . 5.0 What bypeaf trouble?  ¢5%  Would you buy a Colt Vista
4-wheel drive 25 Engine stumble . ... 145 wagon again’
How much did you pay? Ol Teaks 145 Yes .. .. BiL4%
Why did you choose this car? Average .. §10,680 Engine surge a6 | - 4.4
Roominess , | .. .- A6.8% Range SHTO0-513 100 Pransiorls A4 Maybe 0.2
Styling ... .. . 28R '
Economy ... .. o BAE Waorkmanship upmmn.. b= Would you buy anather
T-passenger :eaung 265 Excellent ... ., 49.5% Dealer repairs na.tmfactan - Hitnlhﬂhi?
Good price ., .......... 1.2 OOl i i 438 No. 5.8 Vs . 5. 1%
.llwng‘n 5T Yea . . 482 | o e a5
Specific likes: Poor .. L.k Mayhbe a74
Feanamy 41,6% Denler service opinion:
Comfort ; 3.5 Comfor] opinion: Excellent 15.6% Age distribution of owners:
Hanadling 342 Fromt aeata Good 39.3 Under 29 years 11.8%
Roominess %4 Excellent G2 T% Fair 30,4 3048 years 6.6
Styling ] Gond 338 Poor 14.8 BO-plis ....... 216
*Percentages might not equal 10FE due to reunding or insufficient data.

LYIi=s

Corporation of America

Now...

BREAK AWAY FROM
THE ORDINARY

with KYB/GR-2
Gas Shock Absorbers

You'll get riding comfort you can feel. .. al a
price you won't, plus the added performance
only gas shocks can deliver—even if you

drive a compact or mid-size car

That's right! They're gas shocks built for
today's cars, yet priced right down with
“yestarday’s’ ordinary, non-gas shocks.

So break away from the ordinary, Enjoy a

KYB/GR-2 kind of ride.

901 Oak Creek Drive, Lombard, IL 60148 » PIONEERS IN GAS SHOCK TECHNOLOGY
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with jud engaged, the drivetrain locks
up and you can't move until fwd is
disengaged. (On snow or ice, some
wheels just spin in sharp twrns and
everything is okay.) Compared to lock-
ing hubs or second shift levers of off-
road 4wd vehicles, thiz i3 a minor
inconvenience.

A Colorado bookkeeper wrote, “1 like
the fact that everyone sits up high, like
in a van. The Colt Vista stands a bit
taller than other vehicles, which I like.
I alzo like all the little extras—the fold-
down split third bench, the drink hold-
ers, twin gloveboxes, storage compart-
ments under the front passenger seat
and on the doors. You surely get a lot of
standard equipment for the money!"

Praises, however, weren't totally un-
restrained. Among quibbles, the loud-
est had to do with engine performance
and horsepower. Just over 22 percent
of our respondents, most of them with
automatic transaxles, felt the 2-liter
Silent Shaft ohe Four ought to deliver
more than its 88 hp. “A bigger, stron-
ger engine,” said a Georgia writer,
“would be the icing on the cake.”

PM: With only one or tivo passengers
aboard, the Vista has the same spright-
ty performance as most front-drive im-
ports—peppy, but it's no dragster. With
a full load of six or seven people and
their gear, you often have to shift down
intlo FOURTH or even THIRD to keep up
with fraffic, especially in kill country,
As with most small imports, there's a
noticeable performance tradeoff in ev-
eryday driving for the convenience of
an automatic transmission,

A number of people also mentioned
engine surge and the carburetor stum-
ble cited above—glitches that have
plagued the Colt Vista sinee its intro-
duction in 1984,

Handli

As for handling, most drivers like the
wagon's maneuverability, but a few
said the suspension lacked poise.
“Spongy ride; handling in corners feels
top-heavy,” remarked a Tennessee de-
gigner. And a New York military man
pointed out that “on windy days, I feel
some loss of steering control.”

PM: This is true of any vehicle with a
big van-like silhouette—it has a high
center of gravity, so it’s a bit tippy in
tight turns, and it presents a big farget
Sfor sidewnnds to push around.

Seating didn't suit everyone, either.
No one complained of cramped leg-
room, but several people cited a lack of
lumbar support in the front buckets
plus not enough leg support from the
seat bottoms. And a New York police
officer told us to be realistic about Caolt
Vista's seating capacity. “This is a
great family ear,” he said, “but only for
four adults and two or three children.

{Please turn to page 112)
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FOLD/LEG

~ MAKES OTHER SAW
:~ HORSE BRACKETS

Mow you can fold up the lags on
your saw horses lor convenient
storage or transportation from
one job to the next, Fold-A-Leg
utilizes standard 2 X 4 lumbar in
the wide position like carpenters
use. Fold-A-Leg's heavy duty 12
guage steel construction makes
it ideal for saw horses, scal-
folding, picnic & game tables,
banches, barricades and many
other uses,

Superior Manufacturing, Inc.

P.O. Box 128
Dewey, Oklahoma 74029-0128
Tall Free In Okia.

(B00) 222-0893 (918) 534-0755
Maslercard or Visa

T T

l Make a

ONLY Warth
95 $15.00 or |
of more completed |
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COMPARE BEFORE YOU BUY

FREE
BUYER'S GUIDE

Compare all the facts on magor
brands of Sickle Bar Mowers . .,
cutting power, stabidty, ease of
operation and more.
Discover 11 reasons.

why this incredible

MOWing maching s
your BEST VALUE at a

Factory-Direct price.

MGADE I LLEA. . .
YOUR COPY TODAY!
KINGD L 5866, 170 N. Pescal
5L Paul, BN 55004 » BT2644-4566

01 its Kind In The World!

if need good, high-quality lumber, don't let
inflated lumber prices s r important
building prajects. The Foley-Belsaw goes right
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r... evan beginners get excellent results
Just ane man (no crew needed) can easily cut
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MITSUBISHI COLT VISTA
(Comtinved from page 111}

The rear bench is a little snug."”

A New York funeral director remind-
ed s, “Rear-seat passengers get quite
4 jolt going over bumps.” And 6.1
percent said they'd like the third seat to
be easily removable. It's split and folds
both flat and totally forward against the
second seat, but it won't unlateh and lift
out like the Chrysler T-115 minivan's,

A Massachusetts librarian added,
“Seats do convert into a bed-like ar-
rangement, but there's no way to make
them all flip forward to provide a totally
flat surface.” And a California house-
wife wasn't alone in mentioning that the
“shoulder harness design is bad. It just
about slices the driver's head off, Oth-
erwise, this car is fabulons!”

"Good on gas,” remarked a New
York insurance manager, “We've kept
detailed records and found that gas
mileage improved greatly after 8000
miles. It went from 21.0 mpg to 24.4 in
the city.” The EPA claims 24730 mpg,
and our survey turned in an average of
24.3/29.3 city/highway mpg.

A few drivers caught the manual
transaxle popping out of gear at odd
times—an unexplained phenomenon
that might be related to temperature.
Others pointed out how hard it was to
change the oil filter. “You either have
to unbolt a splash pan,” griped a self-
employed Californian, “or pull the filter
up and out from the top,"”

‘A solid vehicle’

The Colt Vista's quality and workman-
ship got high marks. “It’s a solid vehi-
cle,” said a Florida airlines clerk, “de-
void of Yuppie pretentions.”

In all, 93.3 percent of our respon-
dents rated workmanship good to ex-
cellent, Most comments about the Colt
Vista kept coming back to spaciousness
and versatility. “Just this weekend,"”
reported a Michigan materials manag-
er, “we loaned our wagon to a cousin
and his family for a trip up north.
Otherwise, they would have had to take
two cars for seven people. Evervone fit
comfortably, with space left over.
They're now considering buying a Vista
wagon of their own. It suits all their
needs and is fuel-efficient.” That’s how
nearly all owners yiew their vehicles,

PM: The “lall wagons" have created
their own market niche between the new
minivans and compact station wagons.
[Tnlike true vans, they don't have flat
floors and you can't easily remove the
rear seals. For many shoppers, even a
minivan is too g and trucklike, If you
fall into this category, it's worth look-
ing at the fall wagens: the Colf Vista,
Honda Civie, Toyota Tercel, Nissan
Stanza. All of them are available with
S-wheel drive, ™
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t wasn't so long ago that a sliding
lp;iaas door, or patio door as many

manufacturers call them, was a new
idea. They were the darlings of the
remodeling trade and quickly became a
frequent amenity of any kitchen redo or
room addition. Their list of attributes

To

GLA

BY STEVEN WILLSON
AND WADE HOYT
lllustrations by George Retseck

A5 — i

s$ DOO

natural light into the house, make ac-
cess to the outside—particularly onto

seemed almost endless: Allow more | an outdoor deck—easier, and perhaps

POPULAR MECHANICS & JLIME 1984

.......,1"11'I-I = :
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most important, give an older home a
contemporary look.

They were so successful that new
home builders quickly adopted them as
standard equipment, on both low-bud-
get and high-ticket homes. Unfortu-
nately, not all these doors were high-
guality units and not all were installed

13



1 Begin by removing fixed door panel
from oid sliding unit. Usually, it's held by
brackets screwed to the door and jamb.

in the most sensible location. Both of
these shortecomings were prezent in the
house we chose for this installation.

The existing aluminum door was
poorly installed and as a result worked
poorly. But the primary complaint was
that the door faced directly south and
was positioned in the main dining area.
During the summer months the room
was uncomfortably hot and the drapes
that covered the doors not only restrict-
ed air flow, but also were fighting a
losing battle with three active young
children.

The replacement choice solved these
problems: A Pella 6-ft. wood and alumi-
num-clad sliding door. This unit is very
well made and it features removable
glass panes on the inside of both doors.
This space, between the inner and out-
er glazing, was designed to accommuo-
date either the manufacturer's vene-
tian blinds or preassembled wood
mutins to give the door a traditional
look. While the unit is expensive, run-
ning aver £1000 with tax included, it did
solve the homeowner's problems well,
was easy to install and operated beauti-
fully, If you plan to install a different
unit, the basic directions that follow
will apply in nearly every way.

Before you begin

One of the most important consider-
ations is the simplest—namely measur-
ing your existing door. You will want to
get the closest match possible so you
won't have to make structural changes
in the house wall. Measure the height
and width of the door and draw a sketch
of the way it is shaped before you go
shopping for a new door. This should
give your local dealer all the necessary
information.

14

2 Loosen screw that holds plastic align-
ment bracket on bottom corner of fixed
door. Slide bracket away from sill track.

& Grip fixed panel with both hands and
lift up Into top track until bottom clears lip
on lower track. Pull out door bottom.

Do keep in mind that your new door
should always be smaller than your
existing door because it's easier to close
in a wall opening than it is to increase it.
The latter requires removing the exist-
ing header and installing a new one to
carry the additional weight.

Removing the old door
Begin by removing the casing boards
that trim the inside of the door. Be
careful when prying these away from
the wall because you may be able to use
them again on the new door,

Next, remove the screen door—if
you have one—and begin removing the
fixed panel on the slider. These are
always joined to a side jamb with some
type of bracket, usually one that clips
over a lip on the jamb and is serewed to
the stile of the door. On this door there
were three such elips. Once these are
removed, go to the opposite door edge
and loosen the upper and lower align-

3 Next, loosen the alignment bracket on
the top corner of the fixed door and pull
bracket down. Door should now be free.

ment brackets as shown in drawings 2
and 3. These serve to keep the outboard
end of the fixed door stable,

When these brackets are loosened,
slide the door to one side, enough to
grip the edge, then lift the door up so0
the top slides completely into the upper
channel, This will free the bottom edge
of the door so that it can be pulled away
from the bottom track. Lower the door
away from the track and set it aside.

Follow the same basic procedure to
remove the sliding door: Loosen the
roller wheels at the bottom corners of
the door. Then lift up the door, pull out
the bottom, lower the door and =et it
aside. At this point the door jamb
assembly should be all that's left in the
rough opening.

Depending on how the original frame
was installed, the exterior trim may or
may not cover a flange that surrounds
the jambs. In this case, the old door had
no such flange. It was simply attached
with serews through the jambs to the
jack studs on either side of the opening
and to the header and the house floor. If
you have a flange door, then the exteri-
or trim must be removed first to get at
the flange nails that hold the door to the
house. Remove the serews or the flange
nails and set the frame aside.

Preparing the opening
Once the opening is clear, check the
header and floor for level, the jack
studs for plumb and the corners for
square, It is crucial that all these ele-
ments are true. Otherwise, the door
will be difficult to install and may well
operate poorly in the future.

Omn this job we were fortunate: The
opening was in good shape. If yours
isn't, then vou'll have to shim out the
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8§ Once both doors and the door frame

are removed from the opening, check cor-
ners of rough opening for square.

various members until everything is
right. Generally, this is best accom-
plished by leveling the floor shims first,
then plumbing the stud shims and level-
ing the ones on the header. Cedar
ghingles and Vi-in.-thick plywood strips
are good for this job. The shims should
be added to both sides equally so the
door remaing centered in the opening.

HSIHI'I'Ih"l'lg the new door

Depending on the manufacturer—and
the way vour supplier sells the door—
the fixed panel may or may not come
attached to the door frame. On this job
the fixed door was already in place. But
many other doors come with the door
separate and the frame (jambs and sill)

& Remowve old caulking or other sealant
from sill, then check for level, If sill is not
level, new door must be shimmed to level.

unassembled as well. Because joining
these parts is different depending on
the manufacturer, be sure to follow the
assembly directions carefully.

(Note: Unless the manufacturer rec-
ommends something to the contrary,
it’s a good idea to install the fixed panel
before installing the frame. With the
panel in place, the frame will be more
rigid and therefore easier to handle.
And, the fixed panel will serve to keep
the whole assembly square, which
makes the installation much easier.)

After the frame i& assembled, apply
two heavy beads of silicone caulk to the
area of the floor that will be covered by
the door. This will keep moisture, in-
sects and air infiltration from coming in
under the new door.

e
3 ——

; Next, get some help
= s0 there's a person on
each end of the frame
and lift it into place.
= Make sure to keep the
assembly at least 6
. inches off the caulk un-
til you have pushed
the frame into the
| opening. Once the new
| flange is bearing on

the outside of the
gheathing, lower the
frame sill into the
caulk and push the top
in against the header,
~| If you simply slide the
unit into place, bottom
first, the caulk will be
seraped from the floor
and the seal will be

T Apply two heavy beads of caulk to sl
to prevent air and molsture penetration
after new door Is installed.

for plumb, level and square. Onee satis-
fied, attach the door to the house wall
by driving 2%-in.-long roofing nails
through the flange and into the studs
and header that surround the frame.

Installing the sliding door
Again, depending on the brand of door,
the sliding panel may be installed and
adjusted differently. In this ease, the
door was simply lifted up into the top
track, pushed in at the bottom, then
lowered onto the rib that acts as a guide
for the built-in rollers at the bottom of
the door. Read the directions for your
brand carefully before proceeding.

Next, install the door handle, catch
and lock mechanism on the sliding door
and the strike plate in the jamb. At this
point, roll the door back and forth and
check how it meets the jamb. For the
door to roll properly, for the cateh and
lock to work and for the weatherstrip-
ping to be effective, the door stile must
be absolutely parallel to the jamb. If it
ign't then the rollers at the bottom of
the door must be adjusted.

Next, install the trim around the
outside of the jambs. In this case, we
used 1 x 4 pine boards ripped to fit
between the jambs and the siding. This
was an easy “fix"” and it closely matched
the existing trim on the house. 1f you
have different trim, for instance brick
molding or 1 x 6s, then you'll either
have to fill in some siding, or cut some
more away until the space is the right
size for the stock that matches the rest
of your house. In any case, keep in mind
that the trim should be nailed directly

. destroyed. Have your | on the sheathing, not onto the siding.
' helper hold the assem- | Once the boards are installed, caulk

bly while you check | around the perimeter of each and fill
the edges of the jambs | the casing nail holes with wood putty.

8 Lift new door frame Into openling so sill comes down flat on
caulk. Push top agalnst wall. Don't sliide bottom over caulk.
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9 Check door frame for square, plumb and
level. Attach by nalling through perimeter
flange with galvanized roofing nails.

Trimming the Inside

of the door

Before applying the interior trim
boards, make sure that you fill the void
between the new door jambs and the
studs on either side with insulation.
You can either slide in small amounts of
fiberglass insulation or use a foam type
as we did.

If you opt for the fiberglass, be care-
ful not to compress it too much because
this drastically reduces its effective-
ness. Generally speaking, the foam in-
sulation works better and quicker. It's
available in spray cans at hardware
stores, lumberyards and home centers.
To use it, simply turn the spray can
upside down and squeeze the nozzle.
The foam will come out through an
extension tube.,

Some foams expand over twice their
volume once they are in the cavity. If
you fill the whole space when the foam

10 install sliding door, then adjust roliers
at bottom corners through access holes.
Door must slide smoothly, hit jamb flush.

L ity i
=N |

12 Working from Inside, Install Insulation

sprayed in aeresol foam Insulation.

is wet, it will continue to expand and
you'll have to cut the excess away later
when it’s dry. So, be sure to read the
| produet's label directions.

13 Nall extension jambs to door Jambs so
frame I3 flush with wall surface. Set and fill
nall holes, then nail on casing boards.

16

18 Inside and outside door pulls are at-
Screws slide through prebored holes.

around perimeter of new door frame. We |

/ hj == l

11 Cover perimeter flange with wood
trim that fits between new door jJambs and
siding. Set and flll casing nallheads.

Extension Jambs

For casing trim to look right around
any opening, the inside edge of your
jambs must align perfectly with the
surface of your room wall. Because of
this many doors—and windows for that
matter—have jambs that are slightly
narrower than what's required. The
idea here is that the manufacturer has
no way of knowing what your wall
finish is—drywall, lath and plaster,
paneling and so forth. Because all these
can vary in thickness, jambs are de-
signed to receive another strip of wood
to bring them out flush with the wall.
These are called extension jambs.

To install them, zimply measure the
distance from the edge of the jamb to
the wall surface and rip the extension
jambs to match. Then nail them over
the standard jambs, Once these are in
place, apply the casing boards,

Finishing up

Install the sereen door with its lateh,
lock, handle and strike plate and adjust
its rollers so it closes against the jamb
tightly. On the door we installed, the
sereen was degigned to be retractable,
It had a spring mounted along its top
edge that pulled the door closed after it
was released.
Another feature of this door, as men-
tioned before, was a venetian blind
| assembly installed between the double
glazing on both door panels. To install
them, all that's required is removing
the inside glass panels on both doors,
| hanging the blinds inside and then at-
taching a small control knob in the
| lower right-hand corner. The glass pan-
els that cover the blinds have a hole
| bored through that provides access to
the control from inside the room. MM
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generic pop-up headlight nose and "+ !

air dam plus complex aluminum alloy
wheels. [t's inoffensive and attractive,

‘86 TOYOTA SUPRA

Toyota's sports car finally breaks free of the Celica mold.

BY STEVE PARKER, West Caast Editor

think I've chosen the right profes-
sion, I thought and smiled as the
main straight came into view and the
speedometer on the new Toyota Supra
climbed easily toward 130 mph. A great
pleasure in life is being one of the first
to test a high-performance vehicle, and

tus), this Supra is the third version of
the car, the first appearing in 1979 as
basically a stretched Celica with a 2.8-
liter 6-cylinder engine replacing the
standard Four. In 1982, the Celica Su-
pra underwent a major transformation
and became a fine-handling, albeit radi-

cal-looking, road car. Now, the Supra
undergoes another incarnation, adding
a 3-liter engine and dropping the Celica
name. With this ear, Tovota launches a
frontal assault on some of the great
road ecars of the world, including Cor-
vette, Porsche %44 and Nissan 3007X.

this road-racing course in
Hammamatsu, Japan (in
the countryside about 120
miles south of Tokyo), was
the perfect place to experi-
ence an extraordinary new
automobile.

Toyota enters the major
leagues of sports cars with
this all-new-from-the-
ground-up Supra, an ex-
pensive plaything with a 3-
liter 200-hp in-line Six,
double-wishbone suspen-
gion front and rear, and
Goodyear Eagle gatorback
VR-rated tires.

TEMS

[TOYOTA ELECTRONIC MODULATED SUSPENSION|

THROTTLE PRSITION

Toyota plans to sell some
50,000 Supras this year in
the U.8., with a base price
af $18,000 to 20,000,

In exterior design, the
Supra appears at first
glance to be a combination
of traditional Supra design,
some Mitsubishi Starion,
and more than a small mea-
sure of Mazda RX-7. Color-
coordinated front and rear
bumpers add a flowing
touch to a somewhat bulky
lower half. A large “B" pil-
lar and sharply slanted
front windshield combine

Four years in the making
(with some advice from

their English friends at Lo-  Cress
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The

“Smart” suspersion s similar to the system available on the 1985-'86
spoRT  setting reduces lean, squat and  dive.

to give the impression of
a small, sporty cockpit,
{ Please tuen fo page 118)
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Build something exciting...

-

Pegasus A 7l diameter hovercraft
which floats 10 inches off the ground. Its
built from ph wood and is powered by a
4.5 hp engine that runs nearly 3 hours on
a gallon of gas, Plans come |r|1||1]1 ter with
drawings and a 32-page photo-illustrated
instruction booklet. Greal for weekend
sports and leisure, (PL-1800—89.95)

Tri-Flyer You hrah the jovstick. twist the throttle grip and suddenly vou're flving
at speeds over 75 mph on fand or water, That's PM latest high-tech hovercraft,
prropedlied by a h-.n ‘ip snowmabile engine that powers a four-bladed fan, Lilt comes
fromy a 10-hp mower engine that carries you and two passengers over obstacles and
up hills. Plans include six blueprint-size sheets and a 60-page instruction booklet
with drawings. photos and building tips. (PL-1805—5819.95)

Scuba Tow Sel Using a single
tiny fishing motor, this sculba tow
glides vou along al a leisurely 3
miles per hour, Use it with or
without scuba gear: it'll work on
the water's surface or beliw,
Plans include full size cutting
pattern and an illusteated instroe-
ticn manual. (PL-1747—510.951

Popular Mechanics plans

Deck You Can Place Anywhere A beautiful, freestanding redwood
deck that either stands alone or that you can modify to fit your needs, It's
durable, won't decay, and provides more than 250 square feel of extra
space for entertaining or just relaxing, Plans include detailed drawings
and bonus instructions for building a matching bench and planter
(PL-1280—57.95)

For more great plans. ..
71986 Catalog of Plans

' 4’ Build it yourself with easy-to- follow plans
and blueprints. Selections range from
tool boxes to outdoor sheds, a doll

= cradle to glass cabinets, a two-car
: ,.,{_‘-E y garage to an air compressor and
J hundreds more. ONLY $1.50.

TO ORDER:

Send vour name and address
with check or money order
to: POPULAR MECHANICS,
Box 1014, Radio City Station,
New York, NY 10101.

Fopmilar AMechanies is a pasblication ol Hears
Alagnzinos, a divisisn of the Hearst Corpaora-
Blamn, =) pmAd T har Blasirsl Cooymaralion, AR
riglsbs reservesd

Hedwood Patio Furniture Build vour own
attractive outdoor furniture made of durable, Iomng-
lasting redwood. Plans describe six pieces d{':;ignwl
o withstand eaposure to sun, heat and moisture—
barbecue cart, chaise, coffee table, telephone caddy,
tray and planter. They 1 look great in vour backyvard,
patio, deck or sunroom. IPM-1013—56.95)

Adirondack Lawn Furniture This traditional
Adirondack furniture is as durable as it is attractive.
Crafted of hardwood, each piece is carefully sanded,
then assembled with water-resistant glue, sealed
with wouod preservative and painted —all 1o make
them withstand the rigors of outdoor use.
PL-1751—85.95]

Send for your order today! Make check or money order payable to
Popular Mechanics, Box 1014, Radio City Station, New York, NY 10101,



‘86 TOYOTA SUPRA
(Continued from poge 117)

though front passenger room is virtual-
Iy unchanged. A removable top is alzo
available on the Supra, and in spite of
the hassle required to remove and re-
place it, it's bound to be popular,

The car iz 569 pounds heavier than
the previous model. Heaviest arve those
models with detachable roofs; they
need more rigidity designed into the
body, Engineering Chief Akihiro Wada

Sleek fastback lines reflect earlier Toyota
themes and give a drag coefficlent of 0.33,

points out that while increasing the
weight was “certainly not a design goal,
the larger engine required a heavier
transmission and body."”

The 24-valve, 2954-ec in-line Six
hums along in perfect harmony (Toyota
says a Vi generates too much vibration
for their liking). The new fuel-injection
system has two “V-nozzle” injectors

{PMleaze turn fo poge ﬂ,"ru

THE PM REPORT CARD

1986 TOYOTA
SUPRA GRADE COMMENTS

Acceleration A Extremely uselul power
band, smari geanng
choices

Handling B+  Good al moderate speeds
requenes full anention in
haird driving

Braking A-— Sure, progressive feeling

Stearing + Lightness sels in at high
speeds

Transmission Manual and auto are bath
Winners

Ride TEMS smoaths ride around
tawm

Estimates impressve for
hagh-pertosmance vahicle

B
A
B
Fuel economy B
B
A
A

Seating Best deal for the dever, all
- others shorichanged
Vision Good despibe impression
from cutsice the cabin
Gauges: Analog and well placed
controls o
Ventilation B+ Can'l read a'c stalus when
suin falis on controls
HNoise B About what you'd expect
@ 55 mph from this class
Cargo B—  Reasonable, even with re-
capacity movable [op stowed
Engine B 24 vaves o look after, but
mlﬂ‘r acoesy is faar
Fit and finish A lve up to le-g
qﬂ standards
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4\ LOAD-TOTER 4
WILL DOUBLE YOUR PICK-UP TRUCKS
LOAD CARRYING CAPACITY

TRUCK WITHOUT LOAD
3,000 Ib. PAYLOAD

TRUCH WITH LOAD TOTER
3,000 Ib. PAYLOAD

Easy do-it-yourself installation in 30 minutes or less-
No special tools or lift needed--Lifetime Guarantee!

# Improved handling under ® Prolongs tire life. i{qg o
heavy loads. ~® Maintains vehicle road height. REEU:*RPREE.J o
® Batter handling when trailering. « Restores old vehicle road height. 99-
# Eliminates bottoming out. & May be transfermed 1o other CHECK OR
# Acts like stabilizer bar, vehicles of the same make. MONEY ORDER
® Provides away bar action. L] Mninrtahnuungm&iwhlda smooth WE PAY SHIPPING
e Eliminates dangerous fishtailing.  factory ride. MO. RES. ADD
® Protects chassis system, & LOAD TOTER WORKS WITH 8% TAX
and springs. EITHER 2 OR 4WD
I = WHOLESALE MERCHANDISERS
WE ACCEPT = P.0. BOX 32089, ST. LOUIS, IIIQ 53132
VISA & MASTERCARD TRUCK NAME MODEL E m'u
PHONE ORDERS NAME
TOLL FREE
1-800-325-9938 EXT. 215 ADDRESS
IN MISSOURI CALL CITY STATE ZIP
314-576-9115 PHONE -

| THE FIRST STEP

IN INSTALLING

A DUVINAGE
SPIRAL STAIR KIT:

SEND FOR OUR
FREE BROCHURE.

DUVINAGE

=
U -

L

Find oul how easy and economecal it o mstall
he et sperad st ki, WMad the cougon ioday

Dwinage, Box B28, Hagemstown, Md. 21741

Mama

Acciress

City Skt _—

Zp—— — Phonel L

h L R R

s

DO-IT-
! YOURSELF KITS

BUILD YOUR OWN GRANDFATHER CLOCK

53280

{including movemean] and dial)

* Do-lt-yoursall case
kit, parts pre-cul

# Finished clocks

= Solid 3/4" hard-
woods: black
walnut, cherry, oak

= Hgiripom quality

= Factory direct prices

= 50lid brass Wast
German chiming
movements

= Money back
guaranma

rampt !hlpm-dnt

= Mo woodworking
SADETIENCE
Necessary
WRITE FOR

FREE COLOR

CATALOG

CLOCK COMPANY

WORLD'S LARGEST MAMLIFACTURER
OF GRAMDFATHER CLOCKS

Dept 1516 E mmw Pk

Fairhops, Aabamn = Phgna 1-205-928-2016
| am inlerested O Do-H-Yoursed Kis
£ Finishad Clocks
Mame
Sitraat
City — —_—
State Zip
{please prink)

e




pipes or your septic system.

RIDX

THE SAFE WAY TD A WORRY-FREE SEPTIC SYSTEM.
RID-¥ i @ product of the &-CON Comgany, Ing
225 Sumend heprvm, Mortwale, New Jersey (TB45

The alternative
to waiting around for your
septicsystem to back up

Your septic system is going to back up, right? Well you don't have to helplessly wait for it
to happen. Simply flush RID-X™ down your toilet every month.

RID-X adds billions of safe bacteria to help keep septic systems running trouble-free. Lab
tests have proven that 1 [b. of RID-X hiquefies 25 Ibs of solid waste in hours. That's better
than the leading liquid septic system additive, or yeast, which contains no bacteria.
RID-X is safe for plumbing. It contains no harsh or caustic chemicals and won't harm

RID-X is available where household products are sold

FREE. The Makers of
RID-X will send you this

Buy Direct...And Save
from the original menufoctuner

ATIAS

Repair parts and accessories

Atlas 6" and 12" lathes
Atlas mill:‘z.I and drills

Craftsman lathes Model 101____
-

Parts for Clausing and Colchester
Lathes, Burnerd chucks, Edwands shedrs
and presses, Jakobsen grinders
CALL or WRITE TODAY
for catalogs and prices or
to place your order
et 219-533-0371

CLAUSING INDUSTRIAL 51 Esesdurss D 50
SERVICE CENTER Goshen, M 38526

VIDEO TAPES
For the Do-1t-Yourselfer

See how Professionals do it!

Tape #100 Replacing Broken Wall
Plugs and Switches $59.85 plus $3.00
Postage and Handling

Tapa #200 How To Uss A Multl-
meter [Analog and Digital] $24.95
plus $3.00 Postage and Handling
*Many More Avallable Soon*

Send Check or Money Order to:

Advanced Service Co., Inc.
P. Q. Box 3152
South Band, IN 48819

) | O s
@IL@ WeOLHELD -
- IARKER. :

Used by thousands of satishied car dealers nation wide.
11131 Salls YOUR car fas1! 3555

Glo-Markar s quecker snd mar k paper ady, batter
than reg “'4 sale sigra” amd gets resulin! Mot 8 paint, safe and
#apy 10 sd on modl any imeath aon sbeadbant surlace High
by wissbila, Pasn Proof & wipes oM with just a cloih No scrapping
ar silvant kar cleamn up ar ramoval | Ui in lot o enld seaathie
FLUORESCENT red, vel, org, By the Jar T.50

m, by cColor oF  EEsor Pons Wit (4 dwrsd 28,00

jor anough fos avg. 30 oy« Sid, Bt |12 Jassl B&.00
Comes wiih lres spplicator Im Ihirfgis add 7% tax

Action Miga MiiCa, Dept s Box 1508, Dok Leen, IL BO455

'PHOME LISTENING DEVICE

19% .. @1y Siszounis suaiatie
WIRELESS MIC iausw smartun

o S e e e e L
EnsRsrE s 47

«ERA, .
st For Q¥ rErEmGATE, YRECE BETeT-
mﬂwmm s enchnep K0 B LSE

£
LASGE UATRLOG~RE

2 o0-0 SELEL D,
SPRINGFIELD, OW &540%
{513} 322 A 542

‘86 TOYOTA SUPRA
{Contireed from page 119)

per evlinder, in part accounting for a 24
percent increase in horsepower, Look
for 24/20 highway/eity mileage.
Toyota's last 4-wheel independent
double-wishbone suspension on a pro-
duction ear was found on the 1967 2000
GT model. The use of aluminum upper
A-arms on the front end is said to
reduce front tire wear and improve
handling and steering feel. Chief Engi-
neerr Wada told me when he designed
the suspension, “1 was careful to keep it
as comfortable as possible. 1 was build-
ing a sports car, not a race car, and
needed a supple vet rigid suspension.”
The transmissions offered on the Su-
pra are a G-speed manual and a 4-speed
automatic with overdrive. The cluteh
haz been beefed up for the 3-liter en-
gine and the automatic features elec-
tronie overdrive control (ECT).
Acceleration iz smooth and powerful.
The transmission and engine are well
matehed (gear ratios remain the same
as 1985). Steering gets a bhit light at

Interior provides traditional analog gauges
and multi-adjustable power seats up front.

speeds yvou might never hit, but after a
few laps 1 found the slight oversteer
easy to control, Braking was likewise
more than acceptable for any street
oceurrence. The Toyota Electronic
Modulated Suspension (TEMS) system
provides a noticeable firming of suspen-
sion feel at speeds above 50 mph.

Inside, the large speedo and tach are
right where they belong—in front of
the driver. Water temp, fuel level, oil
pressure and voltage are reported with
dispatch, in analog form. The Fujitsu
radio/tape system is a winner.

Seating is superb, at least in front.
Power lumbar and side supports keep
the driver fitted snugly and leather
upholstery is available,

If you order the Sports Package, you
can impress your neighbors with the
TEMS suspension, headlamp washers
and limited-slip differential. But the
base Supra—which comes with more
standard equipment than cars costing
much more but with lower perfor-
manee—is impressive enough, PM

POPULAR MECHANICS @ JUNE 1554



PM drives the '86'/2
models, plus a few
early-bird '87s.

onda has started a new net-
work of 150 dealers to sell the
Acura brand of cars, which will

consist of anly two models to start—the
sports-oriented Integra hatchback and
the luxury-oriented Legend VE. Both
have been on sale in Japan since 1985,
and both have Honda suspensions, 4-
wheel dizc brakes, fuel injection, front
drive and a bit of excitement in the
engne compartment.

The Legend, base-priced at $19 298
for the manual transmission (319,803
for the automatic), comes with a 151-
hp, fuel-injected 2.5-liter V6 engine and
offers enough standard features and
luxury to make even Imelda Marcos
feel at home., Your only choice is the
tranzsmission. There are no other op-
tions.

The V& provides enough power to
allow eonfident passing maneuvers and
a top speed approaching 140 mph.

The 24-valve powerplant is a compact
unit that fits in one of the best looking
installations we've seen in a production
car from Japan. We missed a dual-
overhead-cam arrangement, but space
considerations and a sloping hoodline

POPULAR MECHANICS ® JUNE 1986

Single-overhead cam on the 151-hp Legend
V& engine allows for a low hood line.

Integra’s 4-cylinder engine uses traditional
dual camshafts to work its 16 valves,

P PROTOS BY DD GOOEEY

did away with that possibility.

The sloping hood also demanded the
usze of a double-wishbone front suspen-
sion system similar to the new Ac-
cord’s. Combined with an independent
trailing arm system in the rear, the
suspension transmits a minimum of
noise and vibration to the passenger
compartment.

That emphasis on passenger comfort
does more to separate the Legend driv-
er from the roadway than to enhance
the driving experience. The result is a
high-powered, lightweight sedan that
never quite delivers in the handling
department. Stuffing the Legend into a
corner reveals the ear's inherent under-
steer and an inability to react quickly to
driver demands. The same system
tends to cause an uncomfortable boat-
ing-like feeling on long, straight roads.

The Mercedes/BMW imitation interi-
or pulls off the job pretty well. Gauges
are large and easy to read. Blue-green
lighting illuminates night work. We
found some controls at the gimmicky
end of the scale, though.

But where are the ABS brakes, heat-
ed seats and turbochargers? If Acura
dealers are poing to charge European
prices, the Legend at least should be
worthy of the hefty cost.

Integra cars deliver their goods in a
well-designed package that ranges
from $9298 for the base 3-door RS hatch

{Plense turn to page 124)
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COMMODORE 64
COMPUTER

{Order Now)

*139°°

Com. 1541
Disk Drive

14" Color
Monitor

COMMODORE &
SYSTEM SALE

Commodore 64 Plus $30.00 SEH

‘457

a | C128 COMMODORE
COMPUTER

{(Order Now)

*229°°

With 3$59.95 Timeworks Wordwriter

* C128 Disks 79" ea.* PLUS FREE $49.95 Oll Barons Wordprocessor savings applied
* Paperbock Writer 4 $39.95 Adventure Program * 340K 1571 Disk Drive $259.00
* 10" Comstar 10X Printer $148.00 * Volce Synthesizer $39.45

* 13" Color Monitor $149.95

CALL BEFORE YOU ORDER

COMMODORE 64 COMPUTER 5139.95
You pay only 313995 when you order the
powariul BdX COMMODORE 64 COMPUTER! LESS
the volue of the SPECIAL SOFTWARE DISCOUNT
COUPON wae pack with your computer that allows
you 1o SAVE OVER $250 off sottwore sole prices! !
With only 3100 of savings applied, your net
computer cost is $39 9511

* C128 DOUBLE SIDED DISKS 79" EA.
Gei these 54" Double Sided Floppy Dishs

specially designed for the Commoders 1328
Computer (1571 Disk Drive). 100% Certilied,

COUPOMN

Ham
Lifatime Werranty, Automatic Lint Cleaning » ::"
Liner included. 1 Box of 10 - §9.50 (%% ea.). 5 .;:::uahp.-.r
Boxes of 10 - §44.50 (B9 e0.], 10 Boxes of 10 Lacder Brard
ST9.00 (79" e0.]. The Frint Shop

Halkey s Project

13" COLOR MOMNITOR $149.95
Yo poy only $149.95 when you order this 137
COLOR MONITOR. LESS the value of the SPECIAL

Practicale {sprend Lhaot]
Voice Command Module
Hine Princes in Ambar

SOFTWARE DISCOUNT COUPOM we pock with ?’-"" ld;-v|| Su "
your monitar that allows you 1o sove over $250 off P"r:;'f:ds.‘lc':ln"" et
soltwore sale prices |1 With only 3100 of sovings Pm1-f|:uu-

applied, your net celor manitar 2ost is anly $49 95, Dusl Carvas

(14 Colors).

Pramium Quallty 120-140 CPS
Comstar 10X Printer $148.00

The COMSTAR 10X gives you a 10" carriage. 120-
140 CPS, % x 9 dot mabrix with double sirike
:nquil-h'.l for 18 = 18 dot mairix {neor letter
quality]. high resolution bit imoge (120 = 144 dof
mairix], underlining, bock spacing, left and right
margin setting, true lower decenders with super
and :uhl:riph_ prinis  standard, italie, block
graphics and special characters. It gives you print
quality and features found on printers costl

twice o3 much!! [Centronics Porallel Interfoce
Lizt §399.00 Sale V148,00,

A SLOT EXFANDIR & B0 COLUMM BOARD 549.%3
How you progrom B3 COLUMMS on the screen ot
one time! Converis your Commodore 64 to BD
COLUMMS when you plug in the 80 COLUMMN
EXPANSION BOARD!! PLUS 4 sit empander!
Limited Quaniliies. Sale $4%.93. Coupon §39.95

38 COLUMMS IN COLOR

PAF RBOCK WRITER 44 WORD PROCESSOR #39.95
This PAPERBOCK WRITER &4 WORD PROCESSOR is
the finest ovailable tar the COMMODORE 64
computer! The ULTIMATE FOR PROFESSIOMAL
Word Processing. DISPLAYS 40 or 80 COLUMMNS IN
COLOR or block and whita! Simple to operate,
powerful text editing, complete cursar and
Insart/delete key contrals line and paragraph
insgrtion. outomotic delation, centering, morgin
saitings ond ouiput to all printers! List $99.00.
SALE #3995, Coupon §79.95

Financend Flanner
Sybvia Parter

Hardbxll

Chd Tropubleshoot &

Rapoir Guide

* LOWEST PRICES * 15 DAY FREE TRIAL

* BESTSERVICE IN U.5.A. * ONEDAY EXPRESS MAIL . °

Add $£10.00 for shipping, hondling and insurance. lilinei residents
please add 5% tox, Add $20.00 for CANADA, FUERTO RKCO,
HAWAN, ALASKA APO.FPO orders. Conodian arders must be in U_S
dollors, WE DD NOT EXPORT TO OTHER COUMTRIES. EXCEPT
CAMADA, Enclose Coshier Check, Money Order or Persanal Check.
Allow 14 doys for delivery, 216 7 days far phone arders, | day express
mail! Prices & Availobility subject ta change without notice,

VISA — MASTER CARD — C.0.0. Mo, C.0.0. 10 Canoda, APO-FPD

(Examplas)

PROFESSIONAL 5OFTWARE
COMMODORE b4

55995
§59.95
§¥w.95
§a4 95
95
350 95
£79 9%
295
53500
24 75
$18.9%
$18.95
} B9S

559,95
§29.95

p R ]

SPECIAL SOFTWARE COUPON

We pock o SPECIAL SOFTWARE DISCOUNT
with avery COMMODORE
COMPUTER, DISK DRIVE, PRINTER.
MONITOR we salll This covpon allows you
to SAVE OVER 32150 OFF SALE PRICES!I

fals
53495

(See over 100 covpon items in our catolog?

Write or call for
Sample SPECIAL SOFTWARE COUPOMN!

ATTENTION

Computer Clubs
We Offer Big Volume Discounts

CALL TODAY!

PROTECTO WARRAMNTY
All Protecio’s products carry @ minimum %0 day warraniy,
1 anything fails within %0 days frem the dote of purchase,
simply send your product to vs vio United Parcel Service
propaid. We will IMMEDIATELY send you o replocement ot
no tharge wia United Parcel Service prepaid. This warranty
proves onod ogoin thot We Love Owr Custfomers.

PHONE ORDERS

m, -Bp.m, C.5 7T Weekdays
.m. - 12 noon C.5.T, Saturdays

* 12" Monitor $79.95
PRICES MAY BE LOWER

* C128 COMMODORI COMPUTER §209.00
You poy ondy $289.00 for the C128 computer and
we include the C128 Wordwriter Werdprocessar
by Timeworks (Sole $39.95]. Thus, your net cost
for the C18 computer is only $229.05,

List $34%.00, SALE $209.00,

MK 1571 COMMODORE
DISK DRIVE $139.00
Double Sided, Single Disk Drive for C-13 ollows
u ‘o use C-128 mode plus CPM mode. 17 fimes
aster than 1541, plus runs all 1341 formats.

Loupon List $345.00. Sala $259.00.
329,95 SUPER AUTO DIAL MODEM $219.95
:gn Eosy 1o wse. Just plug inte your Commodore bd
§7% 9% computer and you're ready to tramemit and
§19.95 receive messoges. Eosier o use thon dioling your
§14.95 telaphone, just push one key on your camputer!
$34.95 Includes exclusive easy fo vse program for vp ond
ﬁ;:;’ down loading to printer and disk drives.
Lt Best in U.5.A, List $99.00. SALE 329,95,
£10.00 Couwpon 524 93,
g VOICE SYNTHESIZER $39.95

For Commadore-bd computars. Just plug I in and
§33.93 you can progrom words ond sentences. odjust
Fo.¥ volume and pitch, make taiking odventure gomes,
ises sound oction gomes ond customized talkies!!

PLUS (51995 walua) TEXT TO SPEECH program
included FREE, just type a word and hear your
computer talk — ADD SOUND TO “"ZORK". SCOTT
ADAMS AMD OTHER ADVENTURE GAMES! | (Disk
or tape. ) List $89.00. SALE §39.95

12 MAGHMAVOX (MAPF) B0 COLUMN
MONITOR WITH SOUND $79.93
Supar High Resolufion green screen monitor. B0
columng = 24 lines, sosy to reod, plus speaker tor

audio sound included. Fantastic value
List §129.00. Sale §79.93,
{128 coble $19.93, Ch4, Arari coble §9.95)

PRINTER/TY PEWRITER
COMBINATION $229.93

“JUKI Superk  lever guolity., doisy wheal
Frlnlpr.-?rpmril.nr combination. Two mackinet in
one — just o flick of the switch. 12" eatra lorge
tarrioge, fypewriter keyboard, aulemalic margin
control ond relocate key, drop in cassette ribban!
(%0 day warranty] centronics porallel or RS232
serial port built in [Specily).

List $345.00. SALE $179.93, fLeed, @y}

14" RGB & COMPOSITE
COLOR MONITOR 3259.95
Musi be uvsed io gut 8 colurmns in color with B
column computers (C128 - IBM - Apple). [RGB
Caoble i]‘i‘.fir.lulld $14.50 shipping.
List $399.00. SALE 5259.93,

* 80 DAY FREE REPLACEMENT WARRANTY
* OVER 500 PROGRAMS » FREE CATALOGS

PROTECTO

We Love Our Customers
22292 N, Pepper Rd.. Barrington, Illinois 60010

312/382-5244 1o order



240K Apple Compatible
& Computer System &

Complete System

APlus 3000 computer system Includes 192K RAM, 48K ROM

(32K Microsoft Basic plus 16K ROM Emulator), 160K Laser
5%" Disk Drive (Runs Apple Il Software), Magic Window
Wordprocessor, MagiCale spreadsheet, Magic Memory

Database. All for only $399.00

® 15 Day Free Trial . ——==wwessmwm— -

ey . ‘Aplus 30007
v dert System

)y

Double Immediate Replacement Warranty
i any of the Aplus 3000 computer system
equipment fails due to foulty workmanship or
material within 180 days of purchase we will
REPLACE it immediately with no service charge!!

* Over 10,000 existing Apple’ programs * Centronics printer interface included
* 240K (192K RAM, 48K ROM) * ArtSci's Magic Window II, Magic Memory, and MagiCale included
* 160K Laser 5% "' Disk Drive (Runs Apple |l software) * RGB (80 columns in color) and composite included
SPECIFICATIONS
' . ommodore’
A plus 3000 is 0 complete, self-contained computer based on More Features than Apple for less than C Commodore
the populor 65024 microprocessar and can tap inte the | Features Aplus 3080 Apple lle C-128
tremendous software library of Apple Il Feotures include | RAM 192K G4K 128K
192K Bytes RAM, J2KB Enhanced Microsoft BASIC, 80 column | Runs Apple Il Software Yas Yas Ne
text, 560H X 193V color grophic disploy, B1 key sculptured | Function Keys 14 Mone 16
keyboard and high efficiency switching power supply. Alseo | 4 Voice, & Q‘C_IEHB Sound Yan Nao Yes
included os standard are Centronics bus printer interface, | Composite Video Yeu Yes Yas
Cossette interfoce, 4 channel sound generator. and 5'" | Disk Drive Included  Extro Cost Exira Cost
Apple Compatible Disk Drive, Mumeric Keypad Includad Extra Cosl Included
Video Cable Includad Extra Cosi Extra Cost
* TEXY RGEB Colar Card Included Extro Cost Included
— #0 columns X 24 rows or B0 columng X 24 rews softwore B0 Column Card Included Exiro Cosi Included
seleciable, Cenironics Printer Interfoce included Extra Cost Extra Cost
— 5 X 7 charocters in 7 X B matrix, Drive Contraller Includad Extra Cosi Included
- Upper and lower cose characters, $150 Wordprocessor (Mogic Window) Iincluded Extra Cosi Exira Cost
One of Eight colors for charocters/ grophics and background, | $150 Spreadsheet (MogiCalc) Includad Extro Cost Extra Cost
Red, Green, Blue, Cyan, Magenta, Yellow, Black and White, | $60 Dotabase prg. (Mogic Memory} Included Extra Cosi Extro Cost
— Chorocter set with normal. inverse and flashing copabilities.
. ORAPINES Your Cost $399.00 5174500 5111790
— 2B0H X 192V & colors — Black, White, Violet, Green, Blue, Orange. ACCESSORIES LIST SALE

— 280H X 192V B colars bit image Black. White, Red, Grean, Blue, Cyan

Magenta, Yellow 2nd Disk Drive $299.95 3149.95

1 " 5 ‘q
— 360H X 192V b colors — Block, White, Violet, Green, Blue, Oronge. (High %_';Eﬂ:::iﬁ:,::g:ﬂd?::mk! : 3:32 : :;qg
resolution coler monitor required) RS232 adapter $ 99.95 § 59.95
y 5 F .95 19.95
Super Apple Compatible Disk Drive Sale $149.95. :’Gn'“:gg;‘:‘;;‘gu‘ﬁﬁ?;‘:”fn} i) S s 3aean
Quieter, Cooler, Betler Disk Drives for your Apple I plus, Ile, Ilc Cenironics cable (for Centronics printer) $ 3495 § 2495
{specify when ordering . List $208.05. Sale $149.95, Technicol reference manual $ 2995 5 1995
== q B0 columns Hi-Res Green Monitor £199.00 § 7995
15 Day Free Trial — If it doesn’'t meet your expectations B0 calurmn Hi-Res RGB Monitor £399 00  $259.00

within 15 days of receipt, just send it back to us UPS
prepaid and we will refund your purchase pricel!

sekiionidus gy COMPUTER DIRECT
Enclose Cashiers Check, Money Order or Personal Check. Allow 14

days for delivery. 2 to 7 doys for phone orders. 1 doy express mail!
We accep! Vise ond MosterCard. We ship C.O.D. to continental We Love Our CtiHIGMET:S
U.5. oddresses only. Add $10 more if C.O.D. 22292 N. PEPPEI‘ Rd., B-ﬂl'l‘lﬂgl‘ﬂl"r, 1. 60010

312/382-5050 1o order

APPLE sed DOMMODORE o regeatened ingdemarks of Aggle Compuinr dng, grd Commpdore Business Mochings. bl respesiively



Rid Your Property

of Unsightly Brush Piles!

. . ...with the Amazing New
AT St SUPER TOMAHAWK Chipper/
AU Shredder...exclusively from
Garden Way!

*Ii's & powerful Chipper...handles big
branchas up to 3 in diameter with ease!

*it's an afficient Shredder...iums aimos!
any organic matter into parfect mulch and
compost instantly!

*Revolutionary New Compact Design...
T ways batier than bulky “old-style” chippes
shradders|

* Professional Quality...0esigned. sized and
priced for the homaownear!

Send for FREE
details today!

into beautiful FREE mulch
in less than one hour!

FROM THE MAKERS OF
TR

_* A T
—— — —— — —— — —— — — —
r Garden Way Mig. Co., Dept. A2TS

102nd Si. & 98h Ave . Troy, MY, 121680

a 12

YES! | want to know move aboul (he amazing
SUPER TOMAHAWHK ChipperShredder! fiease
send me complebe details including prices. mindals
and SPECIAL SBMVINGS OF FER nght away!

Address

City

State fip

|
|
|
I Mams
|
|
|
|

—— Choose from 29
Career Opportunities

Gel your Specialized Associate Degree in Busingss or
Techaglogy or & Career Diploma at Home in Spare Time

Mow without attendin
school or college, withou
any ?‘I‘E?Iﬂ-\{! experience,
you l;ram or 8 mon-
e;r m

Career...even
r Career Di- x

f::d or free facts
ahuut. t e:l:ltlnj Career

program that interests
you most. You u.rlll re-
uifu eolor hmchm:iu and i
ormation on em nt o rtunities
:: l'.lu %d you ch X U}’Tfm I:IW *u ay
oW EARY it is to train at. or

u. pent new Ccareer or a “.ncemant on
:.rau.r mmnt;uh Send For Free Facts!

QUALITY TOOLS AND
REPLACEMENT PARTS

Save up to 35% Off Retail
Complete line of Chainsaws
and Brushcutters

Hard to find parts lor
Chainsaws, Lawnmowers r
and Small Engines

$cr='mtm F‘n. 18515 l
Table Saws and Band Saws P'!ase send me free lacis, color brochuse and full Inhll'mﬂ-!mn
Hand and Shop Tools e e ey e e |
Repair Manuals and Safety | CHECK ONE BOX DNLY! |
Equipment ASSOCIATE IN SPECIALIZED  _ ASSOCIATE In seecuwizen |
qQuip | BUSINESS DEGAEE TECHNOLDGY DEGAEE PROGRAMS
Over 23 Years Experience | o s S E m&ﬂﬂn |
Full Money Back Guarantee 1 oo B T * Elecinea Engresnng I
SEND FOR YOUR - T T I
FREE CATALOG | D s DIPLOMA PROGRAS |
| e Do st |
I
1 Comoning & Pebipicaion Tl Bosa |
i et
I Wadhie Forestry Consesatin.  Art |
Genera Law F Mciorcyoe Pegae
I [hesdl Mecharcs Catieriee) Tt Ciogiire |
§hectun | Gompuier Progeamemeng
St Bsiess Mg 7 Filrasss & strbn |
| TV Regas I
ZIP-PENN, DEPT. POM-06 = A - |
P.O. BOX 15129 i |

SACRAMENTO, CA 95851

L“‘* 1

BUMPER CROP

(Clomtised from page 121)

with manual transmission up to $11,833
for the S-door LS automatic, Each Inte-
gra we drove carried the promise of
high performance in a family-style car,

The 1.6-liter, dual-overhead-cam en-
gine redlines at 7000 rpm, providing
113 hp at 6250 rpm. This 16-valve, 4-
evlinder plant is already a proven com-
modity in Japan. Utilizing such techno-
nifties as hollow camshaftz and an
aluminum block, the engine weighs in
at only 207 pounds.

Whether vour Integra comes with
the S-speed stick or the 4-speed auto-
matic with a lockup torque converter,
you'll be able to appreciate the thrust of
the little 15%0-ce whiner.

With a somewhat dated Honda Civie
suspension, the Integra has a nice stiff
feel, and tracks like a slot ear with a
minimum of body roll in high-speed
cornering. The Integra doesn’t isolate
vou from the road,

Az with all Honda products, both
Acura models feature plenty of usable
storage space and a fine attention to
detail fit and finish. Both Legend and
Integra are tautly construeted, with a
minimum of noise and vibration enter-
ing the cockpit.—S.P.

Chrysler P-Cars

Chrysler jumps into the teeming sub-

compact race with two more models for
fMease turn to page 146)

THE PM REPORT CARD

ACURA LEGEND GRADE COMMENTS

Acceleration A- VE raminds us of Europe-
an sporis sedans

Handling B Acceptable for @ lusury
car, sloppy for sports-
Tourar

Braking B+ Four-wheel discs, but no
KBS

Stearing B- Little road “eel”

Transmission B+ Aulomatic jerky under

hard accaleration; stick

shift fing

Ride A Ousetest, saftest nde from
Japan

Fuel economy B+ 19 gity/25 highway
estimates

Seating B+  Five aduils feel al home:
driver’s seal loo st

Vision A Qutside view has few
obstroctions

Gauges' c Gimmicky, complicated

controls controls; gauges
incomplete

Ventilation A+ Meeis all needs; gasy io
58

Noise A+ Exceptionally quiet at all

i 55 mph spesds; can't hear enging
al idda

Cargo A Large trunk; plenty of in-

capacity car nooks and crannies

Engine A Al major componenis

serviceability gasily accessed

Fit and finish B+ Up to Hontta standards

POPULAR MECHANICS ® JUNE |986



Call 1-800-533-5545 today and ...

SAVEY20,50)4

On These Name Brand Parts, Tools & Equipment!
%ﬁ‘k \ £775%| Don’t Be Without Power

Heavy Duty Log Splitters
8 Ton Etectric, 110 voll, #1110 $459.00

S—2%
e

Log Splitter Parts

11 Gpm 2 Stage Pump, #1012......... §$83.95
13 Gpm 2 Stegs Pump, #1053, 112.95
16 Gpm 2 Stage Pump, #1056......... 124,95
22 Gpm 2 Stage Pump, #1017........ $248.00
Standard 4-Way Control Valve, #2010 $46.50
Auto Detent Valve, #2020,.............. 549,95
Ax2422" Welded Cyl_, s802424.....5109.95

Sx24x2" Tia Rod Cyl,,
Much More in Stock st Low Discount Prices!

Ideal for heme-
owners, farmers
contractors &
vacationers.

1 YearWarranty

Generators
4000 Watt, 8 Hp. Briggs. 33 amps @ 120V 1R &
amps & 240 volis Lis! 5100800 Hlams 18402

$422.00

ADOO Watt, wielec start Ll 11475 iteme 18403

$485.00

S000 Wahl, 11 Hp. Briggs, 42 amps &0 1200W 21

#goasz4. . $195.00

12 Ton Spliner, #1125% ... 5689.00
16 Ton Model, #1138% ... $789.00
24 Tan, Low Profie #1142+ . $1329.00

* Comas with 2-stage pumps, heavy duty slides
& beanms and large ol tanks.

Gas Engines
Always the Lowest Prices
And the Largest Selectmn'

One
Year
Warranty!

Gas
Engines

Haorizontal
5Hp. Tecumsah " shall, #W!H ......... §$138.85
SHp. Briggs. %" shafl. #8053.. .§141.95
B Hp. Tecumsesh, casi iron sleswve, mm B192.85
B Hp. Briggs, 1" chalft, #E080......... ..., $222 495
10 Hp. Tecumssh, cast iron sheess, 3010 $232.698
10Hp. Tecumaeh, elac start, #80101,..5§209.95
3-20 Hp. Horizontal & Vertical englnes svellabie st
SUPER LOW DISCOUNT PRICES!

Vertical

8 Hp. Briggs, 17 shall, #7080............ 5217.85
A Hp. Tecumsah, cast iron sleeve. TOB2 $188.85
10 Hp. Tecumssah, cas! ron slesyve. TO10 $2219.85
323 hp. horizontal & vertical angines available at

L SUPER LOW DISCOUNT PRICES!

In Mn call §12-894-8310

: Phone Orders
salﬂ EIPI res Monday-Thursday Bam-8

1986

amps e 2A0wells List 51174000 eene 16404
Honda $599.00
Generators SO00 Watl, w/eles siarl Lia1S120% Hame 16405
Othar Honds = “'I i .-I Al are at continuoms wtl raﬁng.ﬁﬁgg,m

Products Available! HIONIDA gt (1 Year Warranty on Above Generators)

Honda EX1000, 1000 walls of powes, List $475 - :

Ship Wt 58 Ibs

e L T 1 e S S $393.00

Honda EG1400, 1400 walis of power §ist 8508

Ship Wt 79 Inhs

Do TR e s £429.00

Honda EGZ200, 2 200 watls of powar List $7409

Ship Wt B9 Ihs

High speead trailer whsals 4 tires. Fits all 4 hole baat
& snowmaobsila trailars,

ltame 1668

High spesed hub & spindie sel. 2000 Ib capacity 4'
bolt circle, 4 hola, 2 hubs & 2 spindies, dust caps,
tapared baarings. lug bots 8 cotter era 837, 50/ 588

< .= T 23 00 frelght & handling

Multi Purpose Pump

SEEEELTLERT SEELLEL - :__-1. . Mighity BMas ™ pamps 1060 Gph Wil push water S5

. Fits any garien hose Fils any elactne dnll nr A
DO medor tanth cowplesr 830403 baled hafnwi
Pumips weiler & many cdher hipads This o8 A faligr
vana pumpowith slainbets stesl W7 shall Neinkarnsl
fnctioan &0 yoae can ren i dry Gomes anlh suckion

sirmner sl £72 95 leme 10601 51 5_95

any %57 wlecine matns Iteme 10802, 52,00

Coupler for Above Pump. Wil couple ® 80801 1o

lams  Siza P Cap  Sale tireon | |
1211 480sR ; B30 Ihs $23.05 ;15.1:: L e Homelite
1212 570xE 4 T151bs $33.85 $24.95 W b/ i 2" Pump
1216 480u12 4 70 hs $39.95 $24.95 oy J
Ths pump = eguipped with Abrasnve and chemcal
Trailar springs, 1% wide w/'eye contar of 25%° resistant 5:?"'.' Iﬂﬁal |-"'|rr E“-‘Sr w.n;-r_'r_ FP‘;'_"I'HIF;I lerk
Wizers or chemizal franster. Uses £ suchan Fumps
:;;‘; m:r: Srlr:?nns LE;!E ummi:r'. 8400 Gph, with a 2870t EDPM eeaks, 3 hp Brigos
12814 2000 e 3 3 24,00/ pr. anqing. Comes wilh universal mounling base for
1252 3000 ms 2 3 27.00/pr. parmanent inglallaton List $72995 Shwi 37 Ihs

Single Spring Set Shackle, lems 1255, $10.00/pr.

: Northern
Hydraulics

B01 East Clif Hnad, Bu: 1219, Burnsville, Mn 55337
Call our order dept. at 1-800-533-5545

N.C. & 8.C, residents, visit our Charlotte store!

:30pm
June 30 Frideys Bam-8pm, Saturdays Bam-Spm

We Ship UPS, Bus or Truck

fhamd TOO0B.. i

r
i Order Toll Free 1-800-533-5545

1 SendforaFree catalog orinclude $6. 00 and receive your L
1 catalog and a Splitter Design Booklet. [ - | [ |
A Mail To: SR A | -
Northarn )
Hydraulics Name [ ]
BOY EastClHRY.  Address
Box 1218 [ |
Burnsville. Mn City
55337 [ ]
Deopt.# D066 State Zip -
Please Rush Me My FREE Discount Catalog! =



A Solution
You Can't Ignore

A Cainedraiite Nomeowner
seis standards, not menehy
Iy them Dome Bxens
e with nurtune gl pro-
vide spaciows mEsrioes Fal
i# e ol The Cattwdralde
shell can be assembiad & @
day, cornplies with &
wrilomm banlding codes,
aHers ynmalched guality
and sirangih, and b heated
o cocked for 30 o 50% Bss
than & conmventonal bioemse

— — —— — — —— — —

Flail b
CATHEDRALITE DIOMES, INC
PO, B0 2460, WHITE CITY. OR §75I

Residential use. Commencial usa

Vs, send your calalog/plans book.

Enciosed | $5.00.
Name_
Addréss
City/State/Zip_
M a-ul

Cruamental (Foncrete

CONCRETE MACHINERY COMPANY,
F.O BOX A39 - HICKORY. M. C. 23601

Independence!
New Rascal Front Runner

Medicare
Approved

Gives You Instant
Electric Mobility!

Heaviest piece is just 23 Ibs.
Guaranteed to pack easily in your car's
trunk or back seat. Now when you get to
the store you can do your shopping right
from your 3-wheeler in style and comfort,
30-DAY MONEY BACK GUARAN-
TEE. Send the coupon below for a Free
Color Catalog and special Introductory
Prices or call Toll-Free:

1-800-662-4548

51w e A A 0
Electric Mohility Corp.. Depr. 1719
1 Mohiity Plaza, Sewell. b 0B0S0

Name

Addrass

! PR £ip
Phione

SMALL ENGINES
& GENERATORS

BUY NOW...
SAVE BIG!

Use a MAGMNATRAC , Crawder to:
*Build & road or landscape your
hoimie ® Excovate for a basement,
patio or solar addition ®Haul logs,
clear brush ® Dig a swimming pool /]
or pond...and Do 1t All Yourself! |
Do Wark For Others In Yaur
Sp:ru Time For Extra CASH!
Send Today For:
CATALODG - showing construction f
and uses of “"factory-built” Magna- | *#
trac Crawler Kits. . ..o 8100
PLAMNS - for building a Magnatrac
from locally made parts.......57.00

STRUCK-KIT, Dept. PMB6M Cedarburg, Wi 530712

LOWEST PRICE
In 5 Years!

BUMPER CROP
{Continned from page 184)

1987, the Plymouth Sundance and the
Dudge Shadow. The new ears, built in
similar 2- and 4-door hatchback body
styles, will compete in the market slot
between the low priced Horizon/Omni
and the mid-size Reliant/Omni.

With a drivetrain based on Chrys-
ler's redoubtable K-cars, and a chassis
much like the Laser/Daytona, the cars

Acura dealers will stock go-fast and look-
fast parts from Honda specialist Mugen.

continue Chrysler's practice of using
proven designs as building blocks for
all-new models.

The engine and transmission are the
front-drive package that Chrysler uses
on its midsize models. A 2.2-liter, 135-
ci.-in., 97-hp inline Four is standard,
while a 146-hp turbocharged version,
which pounds out 50 percent more pow-
er, is the performance option.

{Please burn fo page 128)
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ACURA INTEGHA GRADE COMMENTS
Acceleration A 16-valve Four a spunicy
= __ poformer
Handling B+ Surpeisingly. good for

price brackel
Braking A Four-wheel discs on

2300-1b. car
Steering B~ Good road feel; quick,

ACCurale respidase

Transmission B+ Stick a bit noisy
Ride B Too stitf for less “spdi-
ing" occupanis

Fuel economy B+

2531 mpg reinforces
Vsport over BCOnGMy

Seating B ﬁuenﬁale for the prica
biracket

Vision B+ Rearview Mirmor image
small and distorted

Gauges/ B+ Gauges incomplete for

controls sporis use; controls clear
and gasy lo use

Ventilation B+  AC noisy and weak: air-
fiow good

Noise Sports-tuned exhaust 2

@ 55 mph plezsant but constant
companion

Cargo B+ Wominal for a halchback

capacity =

Englne Easy access, plenty of

unril:uh_i_ﬁrr oo 1o wark

Fit and finish B

Typical for price range; we
expected more from
Honda
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The Excitement Is
Building!

Only
$1.50 4

From a tool box to a storage shed, a doll
cradle to glass cabinets, our :atalo%ll;;as
plans for you in these areas: » Fine Furniture
. Sheds » Kids' Stuff = For Your Work-
shugli isure Time * QOutdoor Living

us, choose from hundreds of reprints
and books on car care, home maintenance,
boating and more. Send for your catalog today
and experience the exciternent that comes
from building it yourself.

TO ORDER Send your name and address
with check or money order, to: Popular
Mechanics, Box 1014, Radio City Station,
New York, N.Y. 10101.

Colondal Style Garage/Barn—Huge enough
o hold two full-size cars in its two separate
bays. The structure measures 24° x 26" with an

ditional 350 square feet on the second floor,

A d-foot recessed walkway aio[ﬁ the side pro-
vides excellent space for wood and garden
equipment, and a 3-foot overhang in front
keeps snow from accumulating against the

garage doors. Plans include an 8-page instruc-
tion manual and 4 blueprint-size layout sheets
with: = Owerall perspective * Basic wall

building steps * Construction details for fram-
ing loft, floor, roof and end gables ® Exterior
finishing detals and suggestions for alternate
versions of the barn. Materials list included.
(PL-1277—3%30:00. Each additional plan $20.00
when purchased with first plan.)

Popular Macharies is 8 publication of Hears! Magasines,
2 Divimion of the Hears Corporalion

£ 1985 The Hears Corporation. AR rights reperved
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blhsmie around your heel, Rad Wing

does something special to pull-on boots.
W stitch in a counier that molds itself io
the unigue shape of your heel as you wear
the boal Soon it its as if it was custom made.

Your ool doesnt shide up and down
in & Pecos boot the way it does in other
pull-on bools.

That's why working men who discov-
ered Pecos boots two decades ago still
weaar them today Try on a pair and feel the
comibor vourselt.

,_-\:- — '._-\_.- r

RED“;WING
Hi

4159 Bush Streat-Dept. PM, Red Wing, MM 35066
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BUMPER CROP
{Continned from puage 126)

Two proven transmizgions are avail-
able, a 5-speed manual and a 3-speed
automatic, both widely used on other
corporation models,

What all this means to the P-car
buyer is a new car that is built on major
parts proven over many miles of cus-
tomer use—an assurance that is the
exception when other “completely
new"” models are introduced. —J.D.

Dodge Dakota
Dodge's new “mid-size” pickup falls
somewhere between the compact

Dodge Dakota pickup has 112- to 124-In.
wheelbase, &' or B-ft. bed, V6 power.

Ranger and 5-10 trucks and the full-size
Ram 150. It’s much bigger and roomier
than the Japanese imports, Standard
engine is a 93-hp, 2.2-liter Four that
delivers 20 to 25 mpg with a 5-speed
manual transmission. The optional 125-
hp, 3.9-liter V6 is a pared-down version
of Chrysler's proven 318-cu.-in. V8.
With automatic transmission, the tor-

THE PM REPORT CARD

DODGE DAKOTA GRADE COMMENTS

Accelaration A Blest you can get without a
massive VB

Handling B A cinch to drive in lght
spaces

Braking D Rear wheets want to lock
up on slck pavement

Stearing B Precise; good batance be-
tween road heel and easa
ol turning the wheel

Transmission A Well miatched to engine
and wehicle; needs over-
driva

Ride B Long wheslbase helps
unioaded ride a bit firm

Fusl aconomy C A step or two above the
big pickups

Seating B Good room for two; three
adulls a squeaze

Vision A Excellent view to side,
rear and forward over low,
shorl hood

Gauges/ B Some gauges hidden by

controls whesal ?lrnllllll

Vantilation B Car-like vents work well

Noisa B Rivals mafy sedans in

@ 55 mph noise control

Cargo A Pick the long box for all

Hpﬂ:ﬂ"f Wou want to carmy

Engine c High tenders impede pet-

serviceability ting both hands on engine

Fit and finish B Excellent on this prolotype

hand-prepped by pros

THE PM REPORT CARD
PLYMOUTH
SUNDANCE  GRADE COMMENTS
Acceleration AD  Turba, one of the best in

elass; noenturba lags
severely

Handiing B Quick; Chrysler has re-
fened its {ront-drive
chassis

Braking C Fair pedal feed, though
somewhat sofl

Steering B Fasier steering, just ke
imparts

Transmisslon B Typical Chrysher fast shifts

Ride C Better than Horizon Omni,
leans toward firm

Fuel economy B Sriall enging, light chas-
&l qgives good mpg

Seating c Best feature is upright
position

Vision B High seat is a good van-
tage point

Gauges/ C Tited instrument panesl

controls ks LnEwEn

Ventilation B Mo one foes this better
than U.5. makers

Maise D High road rumble; Fitie

(& 55 mph wind noise

Carge B Lots ol room

capacity

Engine c Typical fronf-drrve space

mmlh‘[ SquUesars

Fit and finish B Prodotypes approaching

Japanese standards

quey V6's 195 Ib.-ft. will haul payloads
up to 2250 pounds or trailers up to 5500
pounds. It will also do 0 to 60 in under
15 seconds.

A brake proportioning valve helps to
fight an empty pickup's tendency to
lock up the rear brakes and skid during
a panic stop. The valve adjusts pres-
sure to the rear brakes according to the

Chrysler P-cars are solld, tight and quick, but
transmit lots of road noise to the driver.

weight over the rear axle. Proportion-
ing valve or not, 1 was still able to lock
up the rear brakes on a gravel road and
nearly spin out.

Look for Dodge and other pickup
manufacturers to introduee full-fledged
ARBS brake systems during the next
two yvears.—J/.[).

Dodge Shelby GLH-S

Chrysler sure knows how to spin a lot of
variety out of every model it owns, and
the Dodge Omni is a prime example,
running from the 35500 Omni America
stripper to the 28816 GLH Turbo hot

POPULAR MECHANICS » [UNE 1586



rod. Carroll Shelby has raised the per-
formance ante another notch with hizs
new GLH-5 model, which adds an in-
tercooler, almost 30 horses, and $1500
to the recipe. The result is a 175-hp
stormer that Shelby claims can beat a
stock Porsche 944 or Ferrari 308! Other
additions  include Koni  adjustable
struts, 200/50-15 VR-rated Goodyear
Eagle gatorback radials, neat 15 x 6-in.
aluminum wheels, driving lights, halo-
gen headlights, air dam and side spats.
A blackout grille treatment and tinted
glass add to the sinister look. Inside,
there's a “Rally” instrument package
and leather-wrapped steering wheel
and shift knob. There's a lot of perfor-

THE PM REPORT CARD
LONDON TAXI GRADE COMMENTS
Acceleration C 4-cylinder power in heavy
3300-1b, car
Handiing A Excellent at modesate to
low speed
Braking B Fowr big drum brakes tend
10 SOuedk
Steering A Pracise, good feel; built

for tight maneuvars in city
traffic

3-speed Ford aulomatic
does the job, no more

Exgallent on smoath

Transmission C

Ride B

Carroll Shelby strilces again with this 175-hp
intercocled version of the Omnil.

mance for the buck here, if yvou can
overlook a lot of humble econocar ori-
gins that can't be hidden hy the glitz
and go.—5.P,

London Taxi

Appropriately enough, it was a rainy,
foggy morning when [ went out to

LondonCoach Inc. in Mount Clemens,
Michigan, to drive the latest version of

THE PM REPORT CARD

DODGE SHELBY
GLH-5 GRADE COMMENTS

Acceleration A Smaoth power with grad-
ual turbo boost

Handling B+  Sfiffer suspension offers
improved performance

Braking B- Upgrade nesded for new-
found power

Steering B+  Galorback fires provide
good tern-in :

Transmission B Extra albaw-gresse nesd-
e 10 shift

Ride B Performance-car rough

Fuel economy B+  Good for a hot rod

Seating C Litthe support on fast tums

Vision A rEr:nnnlm gresnhouse is
e

Gauges’ B Low-1ech

controls

Ventilation Cc Adequate for an econobax

Holse C Turn up the radio

@ 55 mph i

Cargo B Same a5 stock Omni

capacity

Engine B- Crowded with new inter-

serviceability cooler

Fit and finish B+ Msce paint and siriging on
prototype

POPULAR MECHANICS ® JUNE 1984

roads; Mopws passengers
about on rowgh surfaces

Fuel economy C Moderate to poor; 20023
mpgQ

Seating At Chair high, firm rear seal,
deeply padced

Vision A+ Lots of fla glass plus high
perch

Gauges Al these. but housed in

controls unimaginative panels

Ventilation AT standard, shding win-
dows drop all the way
daown

Moise B Mo luxury sedan, bt a

= 55 mph relief after the roar during
acceleration

Cargo A Tiny trunk, but front pas-

capacity senger seal can be used

Engine Hood and grille swing way

urvir.uhllh-,l i, expn:sﬁ'lg enging

Fitand finish C Bullt for long service, not
Iooks

the original London Taxi, now 27 years
old. Tall as the average man, at 69 in.,
but no longer than a compact car (185
i), these nimble mini-limousines ecan
make a U-turn in an ineredible 25 ft.
Other handy features for taxi use in-
elude bolt-on fenders and door panels,
extra heavy-duty suspension, seats for
three to six passengers (three are fold-
ing jump seats) and odd counterbal-
anced door glass that slides up and
down like a sash window! In London,

London Taxi aims to replace the Checker as
the only cab designed for the job.

these iron cabs run 10 years and
750,000 miles (with engine changes)
compared to the 24 to 36 months and
S00,000 miles for a $10,000 to $11,000
1.5, eab. LondonCoach hopes that will
justify the $18 500 price tag.

Inthe U.5., London Taxis come with
2. &liter Ford d-cylinder engines and
automatic transmissions.—J.[.

2 tain you, You'll find countless kits that you

| you fail” %

Free,

Famous | ""te ll
cataiog

A very special
\ guide to what
)\ the exciting world
%\ of computer and
4 electronics kit-
building can
do for you.

The informative Heathkit Catalog shows
you more than 450 exciling electronic prod-
wcts that will chalienge, instruct, and enter- §

can build and enjoy, from computers and
robots to color

tv's and a varlety of
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And each is backed
by our years of
expefience and
our promise,
“We won't let
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JEEP
COMANCHE
XLS

Off-road limo

COLT VISTA
4WD
Family funhouse

BUICK
RIVIERA

T TYPE
Blinded by science

Th].-. month we've gained a truck
{Jeep's compact Comanche pickup),
lost & van (the Chevy Astro), gained a
luxury eoupe (the Buick Riviera), lost a
performance coupe (the Merkur
XRATi), and soldiered right along with
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the Colt Vista 4-wheel-drive wagon.

Jeep Comanche

It would be a tough customer who
didn't take a shine to the new Jeep
Comanche. After all, our 4wd longbox
pickup, based on the much-loved and
well-proven Cherokee/Wagoneer se-
ries, carries a name synonymous with
durability and go-anywhere tenacity.
Or first go-around with the Comanche
came at the chassis-busting Torfure
Test (page 84, Sept. '85), where it

survived intact and waz ranked in the
middle of the field.
Out in the real world of everyday

Jeep Comanche $wd with 2.8-liter V6 Is set

up for work and comfort; sticker Is $15,909. Ry P

commuting and weekend cargo hauling,
the Comanche proves to be as comfort-
able as it is durable. It should be, too.
Loaded up with $6859 worth of options,
the total price skyrockets from a base of
20050 to 215,909 for our full-boat XL
backroad limo, That doesn't include the
tachometer or towing package we or-
dered but didn't receive. The trailer
hauling gear was retrofitted by the
local dealer since we already had the
prerequisite  suspension and cooling
system options in place.

AMC madle a number of wise choices
in building this series—biasing the ride
quality toward over-the-road comfort,

Colt Vista 9wd, a favorite of PM staff. has

logged 5000 trouble-free miles so far.

Plush, all-electronic Buick Riviera T Type had
a few gremlins In the high-tech works.
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offering a range of plush interior op-
tions and, most of all, using proven
components from outside suppliers.
Our Jeep is powered by the Chevrolet
2 B-liter V6, a longtime friend that we
find trustworthy but a little lacking in
power on a cold morning driveaway.
AMC's own Four is a thoroughly mod-
ern engine that may serve just as ably
where heavy payload is not an issue.

A supportive set of seats go a long
way to making the Comanche a plea-
sure to spend time in. But there are a
few detracting touches to the interior—
chintzy chrome switchgear that's en-
tirely out of place and an annoying
resonance that surfaces when idling in
traffic, probably from the cab’s plastic
sliding rear window. We do like, how-
ever, the extra capacity gas tank (23.5
gallons vs. 16), which gives us a 225-
mile range between fillups at our aver-
age 14.1 mpg reading.

A pickup always seems to find a
multitude of uses, whether yvou live in
the country or the eity, and we'd say
that the Comanche doesn't make you
suffer during those times you're using it
as regular transportation. With the
gnowy 4-wheeldrive season over in
these parts, we'll soon report on its
towing mettle as the boat-and-trailer
season approaches.—N.S.M.

Colt Vista 4wd

This one's a real crowd-pleaser, The
kids, especially, love it. The Vista, built
by Mitzubizhi for Dodge and Plymouth
dealers, looks like a tiny van, but is
actually a front-drive station wagon
built on a modified Colt chassis. The 4-
wheel drive is engaged simply by push-
ing a button on the shift lever, It's not
for off-roading, but for the times when
vou need extra traction in snow, sleet
or rain.

Leaving one toll booth on my com-
mute is always an adventure because
the pavement has been polished smooth
by millions of jackrabbit starts. In slip-
pery weather, rear-drive cars slew
sideways without warning, front-drive
ears just sort of stand still and gravitate
slowly to the right, wheels spinning.
But the Vista 4wd motors merrily away
from the pack, Of eourse, this iz about
the only time you'll out-drag anyone in
the 88-hp Vista, lts dry-pavement per-
formance iz strictly in the appliance
category. But that’s okay. You don't
buy a Vista to race Porsches.

We do have a few minor gripes about
the Vista. Most serious is the feeble
ventilation system, which can't defog
the windows when three or more people
are in the wagon. Most annoying is the
3195 AM/FM radio. Its range is short
and FM stations constantly drift out of
tune, especially when you hit a bump.
My 13-year-old {(who knows about suech
things) points out that, for less money,
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you can get a 4-speaker boom box with
AM/FM/short wave, graphic equalizers
and dual cassette decks. We've come to
expect more quality and value from
Japanese electronice than we find in
this Mitsubishi radio.

Another problem is the central lock-
ing system, which locks all four doors at
the turn of a key, but not the cargo
hatch, which must be locked separate-
ly. Since there's no visual indication of
whether the hatch is locked or not, it's
easy to forget. An oversight in this
department allowed our $240 radar de-
tector to be ripped off from the parking
lot of the local racquet club.

Otherwise, the Vista's given us 5000
trouble-free miles, averaging about 18
mpg in city driving and 25 mpg on the
highway. We've just discovered a
erimp in the exhaust pipe, probably
caused by backing into a high curh.
When that's straightened out, our fuel
economy should improve.—W.H.

Buick Riviera

The Riviera T Type iz doing a short
stint in our test fleet before moving on
to Project Car duty. It's received mixed
reviews, especially the CRT dash dis-
play. Our Auto Editor (who is begin-
ning to show his age) really liked the
CRT, and the whole rest of the Riv,
pointing out that it is probably the best
of the new downsized GM luxury cars—
Cadillae Eldorado and Seville, Olds
Toronado, and Riviera. Other drivers
were less enthused.

For all the convenience we are sup-
posed to be afforded by the Riviera's
advanced touch-sereen control center,
it still violates the First Commandment
of ergonomirs—you must take your
eyes off the road to make any adjust-
ments. Without any tactile reference
points, you can't simply slide your fin-
gers up to the radio, count three push-
buttons over from the left and tune in
the 24-hour news station. In fact, try it
and you may well fire up the defroster
or call up the average saileats per mile
for your last excursion to Budapest.

If that wasn't trouble enough, you
often have to shuffle through two or
three sereen menus to reach the control
you want. And though many settings
are remembered for shorl intervals
when the car is shut off, an overnight
stop puts everything back to baseline.

The first sign of malfunction in the
syetem was a radio that refused to shut
off, which also kept the power antenna
from retracting. Then a hiceup in the oil
pressure sending unit kept triggering a
LOW OIL PRESSURE warning. When the
warning comes up it preempts all other
sereen displays, so you ecan't adjust
anything else. Compounding the confu-
sion was the fact that this leading-edge-
technology ear doesn't carry an oil pres-

{ Please turn to page 152}
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Intelligent

Window
tells all.

Here's why more and more
people are choosing the comfort,
beauty, energy
savings and
value of The
Intelligent
Window #—
the one with
Sungate® coated glass from PPG.

It's the exclusive Sungate
coating: it lets in the sun’s light
and heat, but reflects the heat

LT ILF GLASS, ———

from your
furnace, and
the other
radiant heat
in your
home, back.
into your
ro0Oms,

You can
get the full story on how Sungate
coated glass works by filling out
and returning this
coupon. Or, to
find out who in
your area sells
windows and
doors with
Sungate coated
glass, just call
1-800-2-GET-PPG.

_____ R |

PP INDUSTRIES, INC.

SUNGATE MARKETING GROUF 5 133
PO, BOX 8727

HARRISBUIRG, PA 17105

Phease send me more information on how
windows with Sungate coated glass from FPG
can add to the beauty, comifort and value of

|
|
|
|
|
my home. |
|
|
|
|
|

Name
Address.
City - .‘?
N |
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Reach For The Stars!

There is a hidden world in the shy that 5 now
within your reach. Learn about satellte communi-
cations and equipment from these chear, concisa,
state-of -the art publications.

Satellites Today

Baylin and Gale

Driscusses in laypersons terms the histony of satel-
lite communications, the costs, systemn compo-
nents, legal questions, and up-to-date coverage of
the latest develo in sateflites

No 22492, $12.95

The Hidden Signals on Satellite TV
Harrington and Cooper

This guide details satellite services available and
how to access non-video ransmissions such
as audio channels, news services, teletext serv
ices, and commodity and stock market reports.
Mo 22401, $19.95

The Home Satellite TV Installation

and Troubleshooting Manual

Baylin and Gale

A comprehensive introduction to satellite com-
munication theory, companent operation, select

ing equipment, and the installation and
troubleshooting of satellite systems

Mo 22496, § %

To arder by uhﬂ:w call

B00-428-5AMS

Ask for operator B26

In Indiana call 317-298-5566

Product Na Price

Quanty Shipping 5250
MName

Bcldinens

City

Stale dip

Sagnisture

[ Chech or money order enclosed
LI Bill poy eredie eard [0 VISA T] AE LT MC

[r—— Fap Dias

Make checks paynbie to Howard W. Sams & Co

Mail his form wath pawmend io Howasd W. Sams & Co. »

:;_lwgu'm B2nd Stneet * Dept. DMB26 = Indianapols. TN
&

HAND WOOD CUTTER

U5 Pabent 4 327 28T

$19.95 each

;:1‘5;?;,

+3.00 Ship &
Hm&inq
This new anmur ms Bul m.ﬂmlu Chigss you
can cul thiosgh Mt‘.uﬂn;a::llun
The tips of uamra SI}'ITIHI nal:ually ﬂbu
mnua.rm rs fur
and or dodens Of uses mm rﬂ
Serdd Checkor .0 MHHIJBIHE ]
for S22 85 19827 W 12 Ma# Rd.. Suile 257
Southfiesd, MI 48076

#SECURITY

weighs only 32 oz!
12V Spallght =
Fed Lengse :

\IEmargancy Flasher)

NOZZLE ADAPTORS — 8 @ 13505
12% Air Compressor
ORDER AIR-N-LITE® TODAY

1-B00HEM- 00 (I Manyiand 1-BO0HEYE-4300)
Maptercard and Visa Ordors
DR Send Cress o oy Order (52005« 53000 Sheppeng + Handieg|

o e oty Carty F-l.‘l‘:ll';.-l!"

T B wwathepnd Laghi!
PO Box 215 o
Bath. Pu_ 18014

Mhoney Back quiianes ||
& Greal Gh loea—Camy one @ your car

TeteTHed o 3 days!
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Your home
workshop
can PAY- IJFF

3-IN-1
Power Fead
Power Tool .

Planer Molder Saw

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

The Planer/Molder/Saw is a versatile
piece of machinery. It turns out ruf-

itable precision mnldmg. trim,

ing, furniture . . . in all popular pat-
terna Rips, Ejr anes, mn ds sepa-
at once. Used by indi-

ﬂd:ual hn:lrne craftsman, cabinet and
picture ﬁ'smiuﬁahnpa, lumber yards,
contractors and carpenters,

Never before has there been a
three-way, heavy-duty woodworker
that does so many jobs for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice af
patterns. Cuts any molding pa

ou desire. Provides tmuble-fgae per-
ormance, And is so simple to operate
even beginners can use it!

30-Day FREE T.I.iﬂ_“ ulzsli#!?nFTm
NO OBLIGATION-NG SALESMAN WILL CALL

RUSH COUPON  FOLEY-BELSAW CO.
TODAY! —  ihhs v, Mo serny

L

Foley-Belsaw Co. pat
' FOLEY ) suuaz Field Bldg. 00K

l LY Kansas City, Mo. 64111 |

O YES, please send me the FREE Bookler thar
gives me complete focts abow! yowr Planer
Molder-Saw and full details on bow I car gualify
S @ 30-Day Free Trial right in my own thap, |
wnderniand there iz No Obligarion and rthar Mo

' Safesman will call.
Kame

Addreis

Siate

LONG-TERM CAR TESTS
(Comtiniced frien page 141)

sure readout in its gauge mode (just a
tachometer and voltmeter), so we were
no better off than the poor puy who has
only an idiot light. Surely with all that
electronic eapacity, this vital gauge
could have been ineluded in the T
Type.—N.S8.M.

Merkur XR4Ti

After its initial teething troubles (see
PM Long-Term Car Tesis, page B,
April '86), our Merkur delivered anoth-
er 6000 miles of relatively trouble-free,
sensual pleasure, delivering 26 mpg
and consuming itz usual quart of oil
every 1200 miles.

At 13,500 miles, a heater hose clamp
vibrated loose, spilling coolant all over
the place. And by 14,000 miles we noted
that the 1-2 symehro was getting kind of
balky and easy to beat on fast shifts,
Despite these glitehes, this German hot
rod remained the most popular car in
our fleet. So popular, in fact, that when
it was left overnight on a street in
Connecticut, some felon broke the pas-
senger window and removed the radio
from the dash, apparently using a chain
saw. The damage was so extensive that
we had to go back on our promise never
to give the car back to Ford. This was a
shame, as we felt the car was just
hitting its stride.—W.H.

Chevrolet Astro

After several pointed reminders from
Chevy's long-suffering PR man, we
returned a somewhat battered Astro
van with 11,864 miles on the clock. It
had had a few serapes with New York
City traffic and our parking garage.
Three Firestone Supreme tires had
been blown out on potholes (a record,
even for us). Also, the number of minor
failures was approaching the terminal
stage. The fuel gauge had become per-
manently stuck on FULL, causing us to
estimate fillups by the odometer. The
speedo was fine, but all the minor
instruments were performing erratical-
ly. The seatbelt was unreeling all by
itself. Four quarts of coolant had es-
caped to somewhere. And the rattles
were multiplying like wire coat hangers
in a dark closet. We'd averaged 12.9
mpg in the kind of short-haul and com-
muting use to which vans are put.

Although we were impressed by the
Astro's cargo-hauling ability, its gener-
al comfort level left a lot to be desired,
and its reliability gave new meaning to
the Chevy advertizsing claim that “no
one sweats the details like Chevrolet.”
We sweated them, too! If our Astro
was a typical example, GM has a long
way to go to catch up with general
American automotive gquality levels,
much less Japanese.—W.H.
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Changing the transmission
odl filter, generally a
simple job once the sump pan
has been remowved, s both a
regular maintenance procedure
and an easy fix for some

types of slippage problems.

utr}nmtm Lr.msmmbtﬂn—the

AUTOMATIC A==

chtlJ: to the heart of most

Saturday mechanics. Those complex

conglomerations of valves, clutches,

bands, planetary gears, bushings,

shafts, springs and spacers are strictly
a don't-touch item for most of us. There
= i almost nothing that can ruin one's
day more quickly than an apparent
transmission failure. In some cases the
BY PAUL STENQUIST | failure will be accompanied by a strong

o

. it (it = = e T . e Ry P S
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1 Oil filter assembly can be detached from
valve body by removing two screws,

odor of rotten eggs and burnt tranamis-
gion fluid. If that happens, you can be
sure that internal damage has already
oceurred, and a major rebuild or a
replacement are the only solutions,
But some transmizssion problems do
not immediately lead to internal dam-
age, And in many cases, the box can be

repaired easily without removing it |

from the car. In the following sections
we'll explain in-the-car fixes for several
common causes of trans problems.

Low oil level or clogged
filter screen
If the trans fluid level drops below the
pickup, the internal clutch mechanism
won't apply when you shift to DRIVE.
The same thing will happen if the fluid
pickup sereen becomes clogged. If vou
rev the engine to make the car move,
you could burn the clutehes or bands.
That's why it's important to keep an
eye on fluid level, correct any leaks
immediately, and change fluid and filter
at appropriate intervals,

Fluid and filter change intervals vary

miles or so, do it before having the
car towed to a transmission shop
igee Jead illustration). Since most
transmissions don't
have a drain plug,
you'll have to lower a
corner of the pan to
drain the oil, leaving
two bolts in place in
the opposite corner.
Remove them gradu-
ally as the fluid stops
draining. The filter iz within the pan,
attached to the valve body (Fig. 1).

If leakage causes fluid level to drop a
few quarts or more below normal, fix
the leak and top off the fluid level
before you condemn the trans. In some
cases it won't be damaged, Of course if
you drive a great distance with the
trans slipping, you'll burn it up.

Repairing fluid leaks

Some causes of fluid loss, including

front pump =eals, require transmission |

removal and disassembly. Others, in-
cluding rear seal, pan gasket, case po-
rosity, or trans cooler line leakage can
frequently be fixed in the car.

Leaks are sometimes hard to localize
because the air that passes under the
car while you're driving tends to spread
the fluid over a wide area.

Leaking rear seals are a common
cause of fluid loss on rear-wheel-drive
cars. Fluid coats the underside of the
car behind the transmission, but the
trans itself will usually be dry, If the
trans is filled with fluid to the recom-

| mended level, you might be able to spot

widely depending on use. GM's latest |

recommendations eall for changes ev-
ery 15,000 miles if the vehicle is used in
heavy city traffic where outside tem-
perature regularly reaches 90°, if the
vehicle is used in a hilly or mountainous

area, if it's used to pull a trailer, or if |
it's used for commercial service. For | |

other uses, the recommendation is
100,000 miles.

In actual practice, most cars don't fit
neatly into one category or the other.
The 100,000-mile figure applies toa car
that iz only used for long trips in nice
weather on flat terrain—hardly the
case for most of us.

If you're faced with a transmission
that doesn't respond when you shift to
DRIVE and you haven't changed the
filter and fluid within the last 50,000
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it dripping from the area where the |

driveshaft slips into the transmission
tailshaft housing.

In most cases this seal can be re- |

2 When pulled out and released. the T.V.
cable should return te I original position. |

placed without removing the trans from
the car. Using a boxwrench, unbalt the
driveshaft from the third member.
Push the shaft forward to dizsengage it
from the rear end’s pinion flange. Then,
with a drain pan positioned under the
trans rear seal area, pull the driveshaft
slip joint out of the transmission.
Inspect the driveshaft slip joint sur-
face. If it's grooved from friction with
the trans oil seal, it must be replaced.
If the slip joint is okay, replacing the
seal should stop the leak. Use a screw-
driver or hook-tool to pry the seal from
the housing if you can do =0 without
| damaging the housing. Some automak-
ers and aftermarket tool companies sell

| v LNk THROTTLE LEVER &

BRACKET ASSEMBLY

| B Pressing a tab on cable adjuster of some
| GM models will adjust the T.V. cable.

a special tool for this job,

Coat the outer easing of the new lip
seal with a nonhardening gasket adhe-
give or RTV and drive it into the
housing with a large socket or piece of
pipe that fits closely on the rim of the
seal. If you can't find a suitable driver,
you may want to purchase the tool that
the automaker uses. Once the seal has
been replaced, reinstall the driveshaft
and top off the fluid level.

The lines that join the automatic
transmission to the cooler in the radia-
tor are a common source of fluid leak-
age. This type of leak can be detected
by fluid wetness near the lines. On
rear-drive cars this i generally the
right zide of the trans. These steel lines
will sometimes wear through in spots
where they come in contact with cross-
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members or frame parts. When the
engine is running, you should be able to
see fluid drip from the damaged line,

The best fix iz to replace the lines
with new ones from the dealer. In most
cages these come pre-hent with the

| appropriate fittings on each end.

However, on older cars you might
not be able to free the fittings from the
radiator or transmission. In these
cases, you can splice a section of heavy-
duty neoprene hose into the line. Hose
is available in two sizes, %-in. and % |
in. i.d, Check the outside diameter of
your trans cooler line. Use a hose that
fits snugly over the steel line.

Remove a section of the leaking line,
G or 7 in. on each side of the leak. Use a
tubing cutter or a hacksaw, Place a
drain pan under the line before you cut,
Install the hose using four screw-type
elamps.

The hose must fit snugly. If it slides
right over the tube, it's too big. Make
sure at least 6 in. of hose is fitted over

' the tube. Top off the fluid. Then run the
engine, wateh for leaks and recheck
clamp tightness. Be sure to correct the
chafing condition that caused the origi-
nal leak.

A bad pan gasket is easy to replace
onee jt's been diagnosed, but don't use
RTV or gasket cement as it might clog
the trans' valve body.

Misadjusted linkage
[} the markings on your trans position
indicator correspond to the transmis-

Ll T LINKAGE
SHAFT ASSY

| UNKAGE RETURN
! 'f"'_-lli'RIN’.'_.

CONTROL ROD

WV CONTROL

| 4 Front-drive Ford T.V. linkage is adjusted
after loosening trunnion block bolt.
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sion's actual operation? The manual
linkage must be adjusted =o that the
engine will start in the PARK and NEU-
TRAL positions only, and the pointer on
the indicator quadrant should line up in
each range. If the linkage is maladjust-
ed, an internal fluid pressure leak can
oceur al the shifter valve, This causes
slippage and clutch and band failure. If
misadjustment is extreme, the car may
not move at all in DRIVE.

To adjust the linkage on most cars,
just place the selector lever in PARK,
dizconnect the linkage from the trans,
locate the trans shift lever in PARK and
then shorten or lengthen the linkage
until it fits on the trans shift rod. On
cable linkages, the cable adjuster is
used to change the linkage length, On
rod linkages there is usually a rod that
serews in or out of its rod end or a stud
and nut that slide in a slot. Some
linkages, including Fords, are adjusted
in the DRIVE position, If a visual check
doean't reveal the adjustment mecha-

| mism, eonsult a shop manual.

Damaged T.V. cable

The throttle valve cable joins your
trans to the carburetor or fuel-injection
throttle body, This linkage moves a
valve in the trans that regulates fluid
pressure aceording to throttle opening.

You'll find this mechanism on many
automatic transmission cars., Some
Fords have a rod linkage.

A sticking or binding T.V. cable can
canse delayed or full-throttle-only up-
shifts. To check the cable on late-model
GM cars, run the engine at idle with the
trans selector in NEUTRAL and the
parking brake applied. Pull the engine

end of the cable through the cable |

1)

§ Connectors that are Jumped to retract Ford ISC plunger are at right fenderwell,

terminal and then release it (Fig. 2). It
should return to the closed throttle
position against the cable terminal,
If the cable sticks and doesn't return |
to the cable terminals, check for a sharp
| bend in the cable, a damaged cable
housing, & burr on the T. V. link, a bent
T.V. link, misalignment of the throttle
lever and bracket assembly, a damaged
or binding throttle lever and bracket
assembly, or an unhooked throttle le-
ver spring. By examining the cable and
observing the cable and linkage in ac-
tion, you can usually spot the problem
ared. Correct by replacing the cable, by
removing burrs with a file or sandpa-
per, by straightening sharp bends or by
eliminating alignment problems.

GM T.V. cable

If the cable i= mizadjusted, it can cause
delayed, early or slipping shifts, and
prevent manual downshifts,

To adjust the cable on a gas-engine
GM car with rear-wheel drive, turn off
the engine. Then depress the readjust
tab at the cable adjuster assembly and
| move the slider back through the fit-
ting, away from the throttle body, until
it stops against the fitting. Helease the |
readjust tab, open the carb lever to the
full throttle position and release (Fig.
3). This will automatically adjust the
cable.

Check for sticking or binding as de-
seribed above. Then road-test the vehi-
cle to make sure the problem is fixed.

Ford T.V. cable

Toadjust a T.V. eable on a front-wheel-
| drive Ford with any engine except the
2.3-liter CFI, run the car until the
engine reaches normal operating tem-
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perature. Turn off all accessories and
check idle speed to make sure it con-
forms to the spec on the underhood
Vehicle Emission Control Information
label, The throttle lever must be off of
the choke fast-idle cam,

Loosen the bolt on the sliding trun-
nion block on the T.V. control rod
assembly (Fig. 4) at least one turn
Remaove any corrosion from the control
rod so that the trunnion block slides
freely on the rod. Then, with the engine
idling and the trans selector in PARK,
rotate the transaxle T.V. control lever
up using one finger. This should posi-
tion the T.V. control lever against its
internal idle stop. Without relaxing the
foree on the eontrol lever, tighten the
bolt on the trunnion block to between 7
and 11 ft.-lb.

On front-wheel-drive Fords with the
2.3-liter CFI, warm the engine as
above, then hold the throttle open Lo
maintain 1000 rpm while pressing light-
Iy on the idle speed control (ISC) motor
shaft. After the shaft retracts com-
pletely, release the throttle and quickly
unplug the 15C motor connector. Ad-
just the linkage as above, then recon-
nect the ISC motor.

To adjust the cable on a rear-drive
Ford with the AOD transmission and
no ISC, adjust curb idle to spee, posi-
tion the trans selector in NEUTRAL,
apply the parking brake and unscrew
the linkage lever adjusting serew until
the end of the serew is flush with the
face of the lever. Then turn the serew in
until a .005-in. feeler pauge fits snugly
between the end of the screw and the
throttle lever. Before checking clear-
ance, push the linkage lever forward
and release it. [lo not apply any load on
the levers while checking the gap. Once
the gap is correct, turn the adjusting
serew an additional three turns, If you
can’t turn it three turns, one turn will
do. If you ean't get at least one turn,
you'll have to adjust the linkage at the
transmizsion. See your shop manual.

If your AOD-equipped Ford has an
15C motor, locate the Self Test Connec-
tor and Self Test Input Connector in
the engine compartment. On most cars
they're in the area of the passenger-
gide fender well. Connect a jumper wire
between the STI1 connector and the
Signal Return Ground on the Self Test
| Connector (Fig. ). Turn the ignition
key to the run position without starting
the engine. This will cause the 1SC
plunger to retract. Turn off the key and
| remove the jumper wire and the air
cleaner. Then adjust the T.V. linkage
as described above.

SATURDAY MECHANIC

& Vacuum modulator s located on the
transmission case, above the pan flange.

Chrysler T.V. cable
To adjust the T.V. cable on a front-
wheel-drive Chrysler, warm the engine
until it is off fast idle, then loosen the
adjustment bracket lock screw, The
bracket should slide in its slot. If it
won't, disassemble and clean or repair
both the bracket and the case boss
sliding surfaces,

Slide the bracket toward the engine
as far as it will go. Release the bracket
and move the throttle lever fully to the

adjusting bracket lock screw to 9 ft.-Ib.
Test eable operation by moving the
transaxle throttle lever forward and
then slowly releasing it. It should re-
turn fully rearward.

Chrysler Torqueflite transmissions
use a rod linkage to control the throttle
valve. To adjust, warm the engine until
the carb is off the fast-idle cam, then se
the idle speed according to directions on
the Vehicle Emission Control Informa-
tion sticker. Make sure the linkage is
free to move. If not, clean and repair it.

Once vou're sure engine temperature
and idle speed are okay and the linkage
is free to move, raise the car to gain
access to the trans throttle lever, tak-

loosen the adjustment swivel lock

serew. The swivel must be free to slide
along the flat end of the throttle rod.
Hold the trans lever firmly forward
against its internal stop and tighten the

7 Shift-control governor can often be re-
| mowved with transmission still in the car.

ing all normal safety precautions. Then |

right against its stop. Then tighten the |

swivel lock serew to 8 ft.-lb. Lubricate
the upper and lower bellcrank pivot
areas with a thin coating of multipur-
pose grease.

Test to make sure the linkage moves
freely by moving the throttle rod rear-
ward and slowly releasing it. It should
return fully forward.

Vacuum modulator failure
Some cars, particulavly older ones, are
equipped with a vacuum modulator that
eontrols shift points and harshness. The
device, a diaphragm controlled by en-
gine vacuum, moves a valve in the
transmission. It can be found on the
outside of the transmission case and
looks like the diaphragm that controls
advance on a distributor (Fig. 6). It's
joined to the intake manifold or carb
base by a vacuum tube. Vehicles
equipped with this include all pre-1981
Fords, late-model rear-drive Fords
with C-2 or C-5 (no overdrive) trans-
missions, Chevettes, GM A-cars with 4-
speed transaxles, and most pre-1983 |
GM cars.

Symptoms of modulator failure in-
clude harsh and delayed upshifts or no
upshifts. A soft and early upshift from
SECOND to THIRD can also be a modula-
tor problem. Sometimes, when the
modulator diaphragm tears, fluid is
drawn into the engine, causing exhaust
smoke and low fluid level. An engine
vacuum leak can make the car perform
as though the modulator is bad,

If you replace a modulator, make
sure the O-ring is in place on the new
unit.

Other do-it-yourself fixes
There are a few other trans components
that can be serviced in the car. While
space does not allow complete coverage
of repair procedures here, these jobs
are detailed in both manufacturer's and
general service manuals.

On many transmissions, the gover-
nor, a device that controls shifts in
regari to engine speed, can be removed
and replaced without trans disassembly
{Fig. 7). A bad governor will usually
cause the trans to remain in FIRST, If
the governor seals leak, shift points |
may be higher than normal.

Dirt in the valve body—a network of
valves and passages that control trans
operation—can cause a wide variety of

e | shift problems. Although valve body

failures are not very commaon, they ean |
oceur. (On most cars, the valve body ean
be removed from underneath once the
shift mechanism, oil pan and filter have |
heen removed. ™
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Why Are We Giving Away

Famous BodyFlex-II™

Home Gyms
, $9499

Hard to believe, but true!

A leading New York firm will give away its most expen-
sive home exercise machines—the best-selling GFX
BodyFlex-11—for the astonishing publicity price of
only $9.49 to every person who writes to the company
address (below) before midnight, August 30, 1986.

This original publicity ad must accompany
your request. No copies or photostats.

These are the same famous GFX BodyFlex-1l
Home Gyms nationally advertised in leading media /
comparable to those sold by others for many times §
the price. .
BodyFlex combines functions to save you time.
You get not only a superb muscular workout...
you also receive tip-top aerobic conditioning! That
means you can flatten your tummy, tone your arms,
trim your thighs, slim your waistline, firm your but-
tocks, develop your chest and energize your cardio-
vascular system—all on one machine!

Achieve a shape that looks great in designer jeans and
bikinis—in just minutes aday. Even melt down fat and
tone up muscles while you watch your favorite TV
show. When you're through, BodyFlex hides away in
a closet or under the bed.

Bio-engineered of precision tubular steel, with durable
tension springs and smooth rolling seat, plus a fully
padded seat, which is soft as a cloud! No wonder the
GFX BodyFlex-11 is the fastest selling and most expen-

sive home exercise machine ever sold by this famous

Lose FAT and FLAB...

in just
10 minutes a day

with the BODYFLEX™
Miracle Tone-Up!

You can't look and feel attractive
without good muscle tone! Now stari
getling nd of embarrassing bumps,

ulges, large stomach, flabby breasts
and buttocks—the BODYFLEX way! In
just 10-minutes-a-day you can begin
to feel younger, fight cellulite build-
up, look like a million doliars in a bikin
—and start enjoying the time of your
life! Results are GUARAMTEED for
men, women, teens—or money back.

Meit fat and flab
away the 10-minute
BODYFLEX way!

i

multi-million-dollar New York firm.

These Home Gyms will nor be sold at this publicity
price by the company in any store. There is a limit of
two (2) per address at this price, but if your request is
mailed early enough (before August 25) you may order
up to five. Each machine is covered by the company’s
full one-year money-back guarantee,

Mail this original publicity ad (no copies or photostats)
together with your name and address and $9.49 for
each BodyFlex-11. Add only $5shipping and handling
per machine. (New York residents add sales tax.) Allow
up to 6-8 weeks for shipment. Make check payable 1o
RTM Co. Mailto: RTMBODYFLEX HOME GYM,
Dept. 114-110, Box 1781, Hicksville, New York 11802.

(A21110)
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Ha\re welder, will travel

If you're a shade tree me-
chanie, Mother Nature may
shield you from the sun, but
don't expeet her to toss in a
220-volt outlet. Here's an al-
ternative—the Century Por-
table MIG wire-feed welder
runs on two 1Z-volt batter-
ies. Weighing Just 35

mmmm—mwﬂdﬂmmmnm“m

pounds, it's easy to tote. The
welder can handle anything
from 18-gauge to Yi-in, steel
in one pass. If you're in the
market for an MIG welder,
you ean get information from
Century Mfg., 9231 Penn
Ave. 3., Minneapolis, MN
20431 —Bob Berger

For self-starters
Even if you've got the time
to rebuild a starter or alter-
nator, it's almost impossible
to locate the small parts
neaded. Quick Start kits now
make this possible, and come
with clear instructions.
They're a real money-saver
when compared to replacing
a complete starter, alterna-
tor or solenoid. Starter kits
are $16.50 through parts
stores. Contact National
Quick Start Sales, 1268 Chi-
cago Dr., Wyoming, MI
49500,

ﬂp-tﬂp tapper
Your electric drill will really
earn its keep when you start
using a Push-Pull Tapper to
thread holes or rejuvenate
damaged threads. It has a
gear train that provides a 7:1
gpeed reduction. By grasp-
ing the front of the Tapper,
the tap will turn clockwise
and cut the thread. When
you finish, holding the rear
part of the Tapper and pull-
ing will unwind the tap,
Price is $80 from American
Gator, 111 East Michigan
Ave., P.O. Box 395, Augus-
ta, MI 49012,

Push-Pull Tapper gives 7:1 gear
reduction and s reversible.

Hot and cold

Brinsdon Sunartic SCH-10
refrigerator/warmer  plugs
into a 12-volt cigaret lighter
and will chill food to 25° or
warm it to 150° It has a 10-
liter capacity and can adapt
to 1l0-volt AC power
gources. It's $134.95 at True
Value Hardware stores, or
directly through Brinsdon
Corp., 275 Fairchild Ave.,
No. 105, Chico, CA 95926,

The 12-voit hot/cold chest draws
less power than a 50-w. bulb.

No more tears

The Preumatic Liquid Evap-
orator eliminates moisture in
a compressed air supply be-
fore it reaches the spray
gun. The evaporator (No.
BT-B100) and filters can be
ordered from Borroughs
Tool & Equipment Corp.,
2429 North Burdick St., Kal-
amazoo, MI 49007, for 341,

Pull-down shade cuts glare and
eyestrain while driving.

Shady deal

This compact, retractable
window shade elips to the
top edge of door glass while
suction cup or Velero holds
shade's bottom edge. The 14
% 20Hin. punched vinyl shade
material allows clear, easy
vision through the shade,
while reducing glare by 75
percent. The unit sells for
#8.99 from Rainbow Custom
Products Inc., 181 Gemini
Ave., Brea, CA 92621, ™
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et LA
Safety-Shop trays prevent
accidental spilling!

Because of a generous trade
agreement ... volume
purchasing .. . direct shipping
... and no middieman profits
... W& CAn now offer you the
“1001 HARDWARE SHOP™ at
the incredible price of just
$9.77! Similar units sell in
stores for up 1o 2 or 3 limes
this special price. And look at
all you get. There are sheet
metal screws. Machine bolts.
Machine screws. Wood
scraws. Cotter ping. Hex nuts.
Fat washers. Even split wash-
ers! 1001 rugged fasteners in
all. U:nuﬂ%mnrmlng you'll
h'er need for home ruucts

rs Hob-

hy nends nr ice main-

AMAZING OFFER
read this ad to find out why
...and learn about your

2 FREE GIFTS!

tenance. All easy to organize in

one 25-tra nun-sg ill poly-
styrene cabinet. Discount
Hardware will not make the
“1001 HARDWARE SHOP"
available in any store. This

|I! r !u5.1 TESI.EHHCE'

. s il i l:clhpletwn range
Sl ™ all pieces Fing-plated L g
- 3 gﬁ'%

H
,;i‘ .

I-.' - -.“-‘ u.

" Just ahout any nut, balt, screw, | any Aut, bolt, screw, |
washer and cotter pin you' N

ever need . . all ready 1o neatly
DEgaNLNE im ane BEvy-duly
cabired. |38l o ROME projects!

offer is available only by mail,
And please rush your order to
avoid disappointment.
Because of currency fluctua-
tions we may not be able to
hold this price much longer!
Your order will be shmmd m-
mediatety on a full 30-da
period. The 2 FREE G
scribed below will amﬂmpam
each order. If for any reason
you are not satisfied—not tru
amazed al all you get—sim,
send the *1 ROWA
SHOP™ back for a prompt re-
fund. But keep the 2 FREE
GIFTS for giving us a trial,
That's our GUARANTEE! No
questions asked. Mail the
handy coupan today!

Thna Free Gifts are yours to keep no matter what!

I -ilz- ."r g HEE
{., s-e-

“ | le" Spemllm-

vnum

ﬁmwnm.

luilh: Discount Hardware, Inc. » P.O. Box 323 - Maple Grove MN 55368

PUBLIC NOTICE REQUEST FORM

Mail to: =
check oF order is enclosed for tha full amount. (MM
gwmu.hm mmmﬁw m}“ﬂ { E
Mapla Grove, MN 55369 b | -
YES! | want to get orga- E'ﬂ&m E_-.p;B;iD W g
nized. Please rush me
WARE SHﬂPl[éﬂm wl} g o
at the low
price of just §9.77 each  JUST  Signature X : .
plus $2.97 shipping & han- (Signature required on all charge orders)
dling per unit. | understand $ 7'
if I'm not completely satis-
fied | can return the prod-
uct within 30 days for a full '2 ”
no-questions asked re-
fund. Furthermore, | lmhn'.-zuf Gity
understand that | can keep "““;WW g
my 2 FREE GIFTS no mat-  hardwarestores?  State Zp

1er what!
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[ Please send me more information on your 1001 Hm::Shnp'

FLANNEL

CAR COVERS
AT BIG SAVINGS!

Bt
Your expensive car deserves high quality
protection THIS good! Nothing flimsy about
this cover! It's a strong, durable 85%
pofyester, 35% cotton blend, Guards against
dust, snow, frost, sun, air poliutants, tree
sap, etc. Soft flanneal nap protecis car finish.
Stretch ends provide snug, secure fit. Ideal
for daily use or long-term storage. Pair of
tig-down straps for strong winds. Color:
light blue. Includes zippered carrying case.

[SMALL | Mir. Us:*89.95 §
139" | Liquidation Price.
L33 | jjem H-1201-B0B4-006 S&H 8350
MEDILUM| M. th.m
lﬁrﬂ" ham H- 11-.‘:1‘:?15;4;;5&%33 50
LARGE | Mir. List:
160" tem H-1201-8084-022 S&H: $3.50
X-LARGE| Mir. List
17°6" fogems H-1201-B084-030 S&H: §3 50
[JUMBO | Mir. List: 134,95 57
R Sl ey et PRSP
MOTOR- m+|..w'!ﬂ.!‘! 526
CYCLE Hem H- 120!-&340555514 8350
Coreschl card CuBkmEes £40 =
ey i | o)

Toll-Free: 1-800-328-0609
Your chack 5 welcoms!
Mo deliys i orders paid by check
Sales outside contingntal U5, are subject 1o spscial
condiions. Pledss call of wits ks mgquins

P S S — — —w— w—
C.0.M.B. Dirsct Markating Comp. Tower H-1201
14808 28th Ave. N me MN EE441-3307
Send Car Coves(s) shawn bedow. Add $3 50 each for ship,
hardli IMinnesota residents add 6% sabes tan. Sormy.

na G 'Ur% angders.|

Send ___SMALL & $49 aa ltem H-1 201-8084-006

Send___ MEDIUM & 555 aa. bam H-1201-8084-014

Send__LARGE & £53 ea. ltem H-1 201 -8084-032

Send __ X-LARGE @ $60 sa_ ltem H-1201-8084-030

Sand___JUMBO @ £78 &2 hem H-1201-8084.-048

Sond__CYCLE @ 526 ea ltem H-1301-8084-055

[0 My check or monay order & enclosed. (Mo delaye n

probeddeng orders paid by check, thanks 1o TelsCheck )

Charge to my: D VISA® O MasterCard, f

Aol Mo, Exp.

PLEAESE PRINT CLEARLY

Marme

Address

Cigy

Statn

Priona i 1

ZIF

Sign Hers:

c-o- M- B- Direct Markating Corp.

14606 2Bth Avenus Morth

Minneapolis, Minnesota 66441-3387
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DRAIN YOUR ENGINE'S OIL
WITH THE TOUCH
OF A FINGER —

ENGINE OIL
DRAIN VALVE

= REPLACES YOUR OIL
~ 1 DRAIN PLUG.

m QUICK, EASY, CLEAN,

m PROTECTIVE SAFETY LOCK.

m SIZES TO FIT MOST CARS
AND LIGHT TRUCKS,

£14,95 EACH, SAVE WHEN YOU BUY TWO l

O/ MORE. 2 FOR $24.95, 3 FOR $34.85
PLEASE PROVIDE YOUR AUTO(S) YEAR, |
MAKE, MODEL AND ENGINE SIZE. l

'TONTE TOOL BOX - DEPT, 75

e

I—t?hm Baok. $6.04,

| 850 PLYMOUTH DRIVE GILROY, CA 95020 ca |
IPLE.&EE SEND. 1at 514,95 2 at $24.95 3 at $34.95 Agﬁfﬁuﬁul
| Acos1.00rorpesisae 8. cgCK OR MONEY ORDER [] ViSA [] MASTERCARD [ ] |
lcarpse EXP. DATE |
| naME |
|ﬁ.l'.'rURE55
joimy STATE ZIP |
AUTO YR, MAKE MODEL ENG.SIZE !
T S S S S S — R S S — —.
Dome Synchronous
Home Drive Motor
Kits 72-RPM

Affordable. Ready tu Aneml:le.

A Hﬁ'l'll.!‘l'l!!.l Dome i the home or all seasoms. Eng-
nesered in kit foem for the novice builder, All parts are preciat
ard codor coded

Fened now for Monterey Domes 100 page coler Catalog

ITEM 10-1033

s $14.75

A LOT OF POWER IN A SMALL PACKAGE!
-115%.60—%&%&:;5!5&&)

= Plesss send my 100 page copy of Manierey Domes
Cminiey & Plons Book, Enclosed s $6.00, |
~  Almg plesss send me §he Monterey Domes Basic Hose
Apsembly Manesl for an additional $5.00. Thank Yeu.
Mame

Mtop, mverse. Continuous oufy Size 4-14"
diam. x 7-14". Shpg. 10 Ibs.

CligSiataTip |

Send Te MONTEREY DOMES |
1760 Chicago e, - AQG BURDEN'S SURPLUS CENTER—B0G-228-3407
oo Riversde Call 92817 1000 West “0""/ Bax 82209-PM / Lincoln, NE 88501

SEND FOR FREE EQUNPMENT CATALOG!

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!

* FIFTY CENTS EACH!

* BUILD A DOZEN IN AN EVENING!

Wil for o CEEOE v e N el e 0
WORKING SANPLE of am mieci II-':IIH.I

FREE CATALOG!

Outstanding How-To, Elecironics, E
Computer, Aviation, and !
Automotive books! Over 700 titles, 1
]

1

)

TAB BOOKS Inc. DEPT. PMX-68
P.0. Box 40, Blue Ridge Summit, PA 17214 |

Iraaging it you will this sclusses piece of at made of 2ed'sl
A hmectional picrsc patio table. Evenpone seated is in vissal and
voice confact, Octagon sedts B aculs Lary susan, umbelia
holder 71" across. Fully Bustrated dor cuthing assembiing phes
& matesial ksl Patented $70.00 check or maney order LISA §s
Money Back Guariates.

THOM'S, INC. Dept. B
2012 Wilkins = Laurel, Montana 50044

"h

Portable Steam Claaner )
Sieam n 80 seconds

El‘h—. Alr Filters, Liwn Mowsrs.
- guaranies on fire bow, colls. Lises
somp:, propans firsd. Wi, 1.20 s,

Pump requsnsd on low wahs pressune.

. IMG., Dept. M-1T
Broadewy,

WIDCO MFG
P.O. Box D, 540 Was! 3
duckeon, Wyoming 83001 )/

METEORITES

From around the solar system,
fenuing metaorite 5

are available for the Nirst time.
BUYING / SELLING / TRADING
ROBEAT A HAAS — METEORITE MAN
Box 27T, Tucson, AZ BST28
Pleass send §1.* for a full color catalog

Rafundabie frsf oroer

New no weld system
rnanus . Buid

dand bike
1ubu 51

BIKES
.Dlﬂnf

and Ih.ln-l.un-
far brachure and list

nﬁyitﬁ 95 delvered r 48 staies
2or More Sels Onky 51498 sach

POPULAR MECHANICS ® JUNE 1986



WOODWORKING MACHINES

5 in 1 Combination

WITH ELECTRIC MOTOR WHICH
DEVELOPS 3 HP.
+ 34" LATHE

#*10° TABLE SAW
* 115" DISC SANDER
= 18" VERTICAL

T machina built with

A ALL T IRON TABLES

B, HEAVY DUTY DESIGN

C. CEVELOPS 3 HP MOTOR

D, BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FOR ALL YOUR NEEDS

CALL NOWI!! FOR FREE GIFT
Toll Frea (1-800) 421-2487

IN CALIFORNIA CALL COLLECT (213) 549-0781

0 viSaA [0 MASTERCARD [ MOMEY ORDER

PLANT:

MASTER WOODCRAFT CO.
800 SPRUCE LAKE DRIVE - P.0O BOX 669
HARBOR CITY, CA 80710
{ A Republw-Lagun Groupi

Dieaterahip Avaliabls I
L & T 3 B 0 F 0 B B F 0 5

$49.95
+$10 UPS &
handling

Capacity-160 lbs

cameni!
__-—-—'I N’Un'

chemicals
el

MC/VISA
ORDERS
Call 1ol free
USA: 1-800-344-2525 ext 456

nj 1-800-368-8181 ext 456

$1,000’S WEEKLY

Home Business Directory
Exciting Free Details. Write:
. Box 2019-PM
|  New York, NY 10163

USE
ZIP CODES
WHEN ANSWERING
ADS

POPULAR MECHANICS ® IUNE 1986

Authorized Liguidalor

ASSORTED KNIVES
ANTEED VALUE
95 OR MORE!

R

Add to your present kitchen knives with a
variety of famous Chicago Cutlery knives.
Walnut handles have slight blemishes, but
the blades are all first quality. Uipon order-
ing. we'll send a mix of FIVE knives ranging
from a 3" parer, 1o a 10" chels knife, All
have full-length tangs, razor-sharp edges
and walnut handies. Now getareal bargain
at liquidation savings!

Comparable Value . . . ... $69.95

Liquidation Price

Wem H-1232-7004-757 Shup, hardlng 82 00
Cradil card cuslomers can
order by phone, 24 howns

2 day, 7 days a wook.
Toll-Free: 1-800-328-0609

Your check is welcome!

Mo delays on arder paid by check.
Sabes oulside continenial ULS. are subject o special
conditicna. Plesse call or wrile 1o inguine

C.0OMB. Direci Muriwhng Corp 1232
14805 28k Ave, N Minnsapolis, MM !ll-l'l !.!E'?

Send __Assoried 5-Pe. Knile Satis) lem H- 12327004
TET at 529 peér 2ot plus §4 per g1 for shepparsg, hardiong
iNanmasala resicenis add 6% sales tak. Sorry, no C 0D
orders

O My check of money ofded i5 enclosed. (No delayvs in
processing orders pard by eheck, thinks bo TeleChed |

Charge 1o my. 0 VISA®: [ MasterCard f
At Mo Exp
PFLEAGE PRINT CLEARLY
Name
Address
City
State
P — |

2P,

Sign Hara

|-CTD MTE} Dirsct Markating Corp.

Authorized Liquidator
14806 28th Avenus North
Minnsapolis, Minnesota 56441-3397

Thie Homebulit

JET HELICOPTER manua

LOW - COAT DERIGNE / ASITMBLY METHOOI 7 FLIGHT PRCIPLEE

® Carthes pee perssn-pha @ ¥ertlcal cabie-cfl & laadiag
2 | Hubll-poal cosstruction o Can be flown worhewt
= i licgrbs @ Lo low -cos luel

EONETRUC SN 8 WD, MEMUSL
= Coamphpiy ibhaleleld —

Y By B1]
—_—

L/
/I-m Helicopter Erpt:menur g

A wplwobile saarce ol
W daxigen @ datn @ mathody @ e
B TR BRI i A byl
Fully ihabiate Oty $10.000
FIMTIEE: wld |1 gar hesh g
Fnd . ki sy

k@ ) :

“80TH ABOVE BOOKS: ONLY 510,00

NE®!

An prbronrdleary Mif Weilloaprer!
Dwtadls went with boak sedens,

Piods aciesibep infa: PLOL Bax 10
13 & FREE mith SELI[HAFT i Riderwond, MD  T1139
£ oeder! (P Y gy LLE A

i

l SUGeT RATRAG RTTE CRRB AHETRALY
I o cusheye comite Kr gD shoes o yoused in

prusseddwe d 3% dasoure o apis l
o the argest Gt 1 g hos
company e el courtry Creer20. 000 sales peopie e yoursaT i l
oot calaiog eaueng over 550 I

Chadine) SR, CRSLE waih Bafeny And
Del00r Wyl l‘irl.."'n W poud compantd FRIEE SELLING KT weicting

A
AETAC I SOy O T At WO

ng mEngy Ewy Sy seeng hom gur il

I WetRrg T T D Ol MRTAY Iteng BT RO ITTRAEy The 8
ek whar o e KA Shoks .'..i,, 7 e B e et P
l Tanllrg] 18 A0 Ouf BRO wilh B AL SR dnt ) iy DCh Qe rted

Mo ogs | Mg il pal o' Bead coupas fodey

T MeCa"rey, KNAPP SHOES (e Krapp Canire
B e 5767 Beockion. M g4

l Neme

Its Sate ___ g

Te. Mo

Do It Yourself

DOMES

Build yous attractiee, energy-eificient dome usng
our complete, Fully-engneered kit Oy, you can save
money by purchasng jusk oud plans andd Bedy
duty, Eary-io-une (ornector Lysem, and cub your
own lumber Catalog, &

Timberline Geodeslcl —PME

2015 Blake, Berkeley, CA 94704
[415] B49-4481

BASEMENT T

FLUSHES WP o sewer or
Mo Digging Up Floors

Install It Yoursell - Anywhers
Write McPhérson, Inc., Depl. 16
Box 15133 Tampa, Florida 33

cart'99%

-logether kits

FACTORY @ go
Q CART ey ot

P‘.ﬂ:.?&..,huf "y b
WO WELDING
Kot B nn | s
R Mg

) 330.05"

Kil D |5mm Ak COnE
uposter) .05
BE WD LY b e geed FRAEE dospersd 1

l:l:-l»ﬂE Depl. PH-§ Elcharn. Ne. BBOZZ
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Bold face capitalized words—3$1.00

Dorothy Nolan, Classified Service Manager
Rate: $6.70 per word payable in advance each insertion. Minimum insertion ten words.

per word additional (First word set in Bold Face at no

axtra charge, Zip Code Free.} Centered Headlines in All Bold-Face Letiers—S$45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is AUGUST. The closing is JUNE Sth.
Send remittance payable and order to Popular Mechanics, Classified Depattment, 224 West 57th Streset, New York, New York 10018.
Plaase indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for thelr convenlence in handling your arder, Popular Mechanics
maintains & register of such mail-order advertisers containing their complets names and street addresses.

Advertisers using P.0. Box number must fumish complete name and stresl address for our reconds,

To aveid delay in the publication of your ad, please send samples and descriptive materials with your request.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLIS
BOOKS &

HER'S MART
PUBLICATIONS
EARN extra income at homa .. Let us help ... Free

Dedails. Panaglobe, Box BOZ3T, Savannah. GA 314180037

FREEI Amazing — bumable — bricks | Anyone can
maka, “trom throwaways . G eed booklat 3495, Box
225160, Milwaukie, OR 57222

TRAVEL THE WORLD
AND MAKE MOMEY DOING IT

IF WORKING on board a merchant-cargo-ship while
sailing to exolic ports, making a lot of money souwnds good
o you acl now whide the shipping industry still needs young
man. | didd it you can do it bo. For indormation on how to snroll
i United Slates Merchan! Sea-hen Schools wilh room,
board and all litions paed. Send 5795 lo: Pacific Imports,
116 1dal, Manhatian Baach, Califomis B0266. Money Back
Guaranies. For mone information calt 1-213-545-1660.

SAVE on parts for Lawnmowers, Minibikes, Karls, Chain-
saws, Small Engines. THOUSANDS OF PARTS. Send 53.00
For Calalog. Sav-On Pans, P.O. Box 231, Bomendlle, Mass.
02145

PUBLISH your book! Join our successhul Sutherns. All
subjects invited. Publicity, adverising. besutiful books,
Send for fact-filled bookist and frée manuscript repos.
Carlton Press, Depl. PM, 11 West 32 Strest. New York 10001

HOW! Tal And Sell-improvement Books! Catalog $1.00¢
LAJ Enterprises, Box 158-PM, Macclesfeld, North Caroling
27R52

. CAN YOU WiIN AT THE RACEST Yes, by using NEW AND
REVOLUTIOMARY TOTE BOARD ODDS CHANGE STRATE-
GIEES along with simple handicapping Isclors. Ddds
Ehanges wese recorded over sn 18 yaar period a1 11 ditferan:
tracks om over 60,000 horses running in over 6.700 rdces
Analysis of this infarmation and basic past perlormance dats
has yielded FEIH PROFITABLE WINNENG PATTERNS. For
pomplele repor, send §35.00 to: Dac Publishing, Dept. 14,
Box 44156, Cincinnat], OH 45244

GLIDE TO AMERICANA AND COLLECTIBLES - one of the
tinesi books for colleciors. Fully ibustrated, 575 pages lists
25,000 cusrent prices in ower 250 calegories. A st lar
antiqua dealers. Sand $12.95 plus $240 p&h o0 JMK
Markating, 7548 Cabrifio, La Jolla, GA 82037

“CALIFORMIA STRAP" Tallgate Increase gas rnlmou.
wisibifity with groal “HEW LOOK™. Write: RYKO, Box 583,
Cloverdale, Ca 95425

200 MPG CARBURETORS; FACT or FRAUD? Do they
exigl? Complele SPECIAL REPORT gives ilesl results
diagrams, specihcations, ORDER TODAY. Send $8.00 to:
TDC, Depl 6B6A. 304 San Miguel, S Charbes, Mo. 53303
UNCONDITICMAL MONEYBACK GUARANTEE.

AVOID DANGEROUS REPAIRS fo your Automobibe.
Guarantesd Fepori 56, O-Tech Research, Aubomobive
Divighon, Box 462, Linaville, AL 36266

DOUBLE GAS MILEAGE with new “Vapor Carbunator”
Guaraniesd. Bulld your own. Fres Delails. Wrile: HBE-PM,
Bdx 283, Owen Sound, Onlario, Canada N4K 5P3,

MAGAZINES

HEW! Unique. informative. Guarierly magazine devoled 1o
girgun enthusiasts, Subscrive Today' $15—1 yr, 518—
Foreign. Visa'Mastercard (915] 355-5065. Alrgun Mews &
Report. Box 711, Comanche, TX TE442.

COUNTRY MUSIC PEOPLE profiled in “Spatlight on
Country” magazine Ten msues, 31500 91-24 BBih Rd—
Depl. 245, Woodhaven, NY 11421,

CATALOGS

KITES! Free Color Catalog. Choose fram aver 100 unusual
and innovalive kiles. Into The Wind 204TM Broadway,
Boulder, CO 80302

CHILD SUPPORT legally reducet!. Support yourself, Box
447, Wauconda, IL B0084

AFFORDABLE Books for every intarmst Group. Free
Brochune SASE: Walker, PME, 512 Raddick Road, Newpor
Mews, VA Z3602

FINANCIAL INDEPENDEMCE on your lermal Free
information. Scully Enerprises, 2728 El Camino Real, Suite
137, San Mateo, CA 944013

SELL YOUR IDEAS. Linlimibed incoms, Free detals. Green
Walley Publishing, Box 2874, Laredo, TX TB041,

STAAT YOUR OWN MAILDRDER BUSINESS AT HOME
AND BECOME WEALTHY. THIS AMATING BOOK SHOWS:
yol HOW. WRITE FOR FREE DETAILS NOW. JBT
DISTREIBUTION COMPANY, 33 164th STREET, CALUMET
CITY, LLINOIS 50409

(GUIDE 1o Seven Prolitabis Home Businesses. Free Detals
Hellon Publications, Rouwte 1, Dawis City. lowa 50065

KHNOW YOUR RIGHTS REGARDING HAZARDOUS CHEM-
ICALS. Manufactunng employees covered under new 05HA
Standard, Send §7.95 for informative bookind. Landisvitie
Publeshing, Box 38, Landisvilla, P 1755

STOP SMOKING TODAYI! For bookiet send $300 and
SASE to; A.C.0. Publications, P.0. Box B821, Toleda, Ohig
43623

SBAVE Money! Kpep Better Records. Details: 52 00, Box
421, New Hope, Alabama J5760

142 POPULAR MECHANICS ® JUNE 1985

BUY KNIVES, CUTLERY ITEMS at wholesale. Sava up io
BF%. Huge Seldciion. Satistacton Guaranised, Fast Senice
Catalog $2.00 First Class Smoky Mountasn Knile Works,
Box T14PM, Seviernlle, TH 37E62

FREE wol catalog. Toolline, 817 New York Ave,
Martirsburg, WV 25401

SUMMER CARLISLE 88, Collector Car Flea Market. Buy,
sell, cars, parls June 19-22 Carisls Pennsybania
Fr rounds. The Flea Marketeers, 1000 Bryn Mawr Road,

, PA 17T013-1588, Phone: [T17) 243-7B55

EURDPEAN STYLE SECRET! Buy Mercedes Behz, Jag-
uar, BMW biiow cost. Send self addressed ervelope stamp.
E. Hinler Company., Inc, P O, Box T1213, New Orisans. LA
T2

LEARMN AUTOMOSILE WINDOW ENGRAVING for fun &
profit. Autoglass, Box 06551, Fi. Myers, FL 33906

CHROME BUMPER REFAIR KIT — Retouch serapes. Stop
cosrosion! 549,55 Posipald. All-Gtate Welding, 8024 Willlam,
Clarandan Hills, Nlingis G514

SPOT car problems marly. $1.00° Kurl Bakley, Box 1624,
Eusils, Flarida 32727

BUY GODVT SEZED VEHICLES FROM §100. COR-
VETTES, Imporis. Marcedes, Mow Avallable In Your Araa
For information 1-800-826-4355.

FREE Governmaeni Surplus. Directory 5200, Mckinnay,
4462 Camino de la Plaza. San Diego, CA 82172

BOOMERANGS—INCREDIBLE RETURNS! Unique Spon
... Today's Exciting Hobby! FREE 10th Anniversary Catakog
World's Best] BoomarsngMan., 18061 M. Thard, Monroa, LA
T30 -4222

FAEE CATALDG—BEST IN THE INDUSTRY
A COMPLETE CAMERA STORE IN A CATALOG

ONE of the World's Great Catalogs, and it is pholegraphic
Send to: Poner's Camera Store, inc., Box 620 Depl. PM,
Cedar Falls, lowa 50613 for your Free Copy (U.S. Only). 112
tabloid size pages filled with 3,500 iterms many of them
exclusive Bnd very unusual, Plus popular brand camaeras.,
lenzes, Nash, ete i discouni prices. Huge insenidry, fast
sarvice, greal fackaging. You must see if bo beleve it Order
your Frée copy today 1

MECHAMICS “PLANS AND IDEAS" CATA-

just _ahdul everyihing! Ssmd  $1.80 1o
MECHANICS P.0O. BOX 1014, RADIO CITY STA., NEW
YORK, MY, 10001

. AUTOMOBILES

FREE AUTOMOTIVE SECURITY CATALOG: Largest se-
lection available. Do-H-Yoursell. Pagers, alarms, hoodlocks,
glass dotecions. Allow 4 weaks. immediate Del ruu'.l Sand
$1.00. Automolive Security Equipment. Dept. 2, PO
382, Plainview, Mew York 11803

E‘

CARBURETOR Ressarch Reporl $1000. Southern
Arizona High Miteage Carburetor Group. PMA, P.O. Box
23129, Tucson, AT BSTI4-3128

AUTO SUPPLIES & EQUIPMENT

AUTO VACUUM WITH LIGHT NOW $12.95. CA residents
add §% sales tax, Send chack 1o, Media Enterprise, P.O. Box
1116, Escondedo, CA B2025.

AUTD Back Up Buzzer Alprm Warns, Alorts, When Back-
g Car. Easily installed, Guarsnieed. $18.00. $00
Handling. Altco, 20614 Mormandie. Torrance, CA 90508-2

PARTS: Army Jeep and truck paris. Spare Pars A
Equipment Co. P.O. Box 751, Lexingion, Kentucky 40587-
orE

CARPETS, 1op. shocks. susgension paris fos all cars 1835-
15680, Free catalogue. Kanter Ado Products. TGP Monnse,
Boanbon, M) OT005. BO0-528- 1006

MICAON Ring Valve Job In & Can. Guarantesd. $14.95 Two
52500 Postpaid. Harvco, 1492 \Wesi Alameda Avenue,
Desrvwer, O B0Z2]

CORVAIR Pans - Over 4500 CORVAIR parts - £00 page
catalog - 84.00: Clark's CORVAIR Parts, inc.. Ri2. Shelburnne,
Mass. 01370 - 413-625-9778

{Coninued on next page)




AUTO SUPPLIES & EQUIPMENT
e N o procading peget
AUTOMOTIVE ENGINES DESIGNED FOR LEADED
GASOLIME MEED LUBRIGAS Write. Box 425 Fraser
Michigan 48026

FREE . ELABORATE AUTO ACCESSORIES, P 0.
Box 3488, Frlmlnghlfn Maes. 01701 o0 call (517) BTT-G106

MOTALDY ring vabse job whila driving. Guarsnised.
$10.00 two $18.00. Pospaid Andrs, Box 34081, San
Francisco, CA 84134, Depl. A

ALTERMATOR Genoralor Rebuiiding Book. Prite:
Hadelund Enginparing, Box 26024, Las Vegas, NV 63126

BRIMSH SPOATSCAR PARTS - AH, JAGUAR, WO,
TRIUMPH, COMPLETE SELECTION OF RESTORATION
PARTS AND ACCESSCRIES. INTERIOR, BODY, ENMGINE,
AND ELECTRICAL. 400 PAGE CATALOG §7.00, (203) £55-
A7T31. SPOATS & CLASSICS, INC., 512 BOSTON POST
ROAD, DEPT. PM, DARIEN, CT 06820

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes, Atv's. Kits, Parts, Engines. Lowesi
Prices.  Largest Seleciion. T2 Page Catalog 53.00
Refundatle, Kirt World, Dept C. 1488 Mentor Ave.
Paingswille, Ohio 44077

MIMIBIKE Kits-340.00, Go-Karts, Frames, Engines, Whesls,
Clutehes, Tires, imchading AMF and Universal Mopad Pans.
More Parts-Reduced Pricas. 1886 Wholesals Catakeg-$2.00,
Go-Kars & Kits, P.O. Box 548, Closter, MJ 07624-0548

ENGINES, clulches, tires. Wholesale calalog $1.000
Lorenco-Aruse, Danvilke, inois 61832

AVIATION, HANG GLIDING

AYVIATION BOOKS- Fres calalog: Pusssll Aviation Books,
F.D, Box O, Beattyville, KY 41311

CB MODIFICATIONS! Lineas Planbook, Kits $1.00
refundable. APS, POB 263, Newpar, RI 023840, 401-846-5627

ELECTROMIC DEVICES tor
Wmmm
Gaant sixty-tour page calalogue $1.00. HUNTERER, Box
1222, Winstor-Salern, NC 2ZF117.2022,

ELECTROMIC catalog 300 pages. send 52.00. Henny's, 100
Morth dth Slresl, Newport. PA 17074-1105

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERNS - World's Largest
Caising - 200 Designs - 408h yoar - /B0 - Plywood -
Fiberglass Steel - POWERBOATS - Crulsers - Houssboats -
Hydroplanes - Runabouts - Duckboats Cances, Kiyaks -
SMLBOATS - Deyssilers - Trailorasilers Mylihalls -
m& Eponies - Polyesiers - Clath - Foam - Fagtenings

CATALOG - 5300 (Alrrmall $500) - Inchsdes ires
Inum:uun] Design Catalog. (Amatpur Boatbusding Book
$6.00). CLARMCRAFT, 16-F Aqualane, Tonawanda, WY
14150,

NEGHT VISiOM SCOPES. Aeconddioned Military unils.
Both Starlight (Passive) and Infrared (Active), Calalogs
54.00. STAND Componenis, P.0. Box 6274, San Bamarding,
CA B2412, (T14) BE3-Z7T28.

BUGGED? WIRETAPPED? Fined LT lnst.
Countermaasures equipment catalog 51, Capn Electronics,
Route 1P, Canon, GA 30520,

COMPUTERS & SOFTWARE

THMEA SoftwareHirdwane Bargaing. Hard to find fams.
Huge sslection. Fast Service. Free Calalag. Dyniamic, Box
B30, Hachawille, MY, 11801

BOAT Plans - Pattarrs - Hits - Hurdgreds of designs - 7755 -
Salinoals - Powerboals - Sportlishers - Housaboats - Row-
boals - Duckixoats - Basshoats - Canons - Kayaks - Hydno-
planas - Dories - Boatraders - Simpls constructson - Proven
insfruclions - Tremendous savings’ Giganic 160-page cata-
hog B100 (F400 Airmail) - includes Free “Boabbwilding
Juppiies” calalog - Fiberglass - Fastenings - Glues - Books
Revoluthonaly " PoxygripPonysheeld” manual $2.00. GlersL,
B152 Rosecrans. Box T5EMP. Ballflower, CA BOTDE

EVINAUDE - ALL BRAMNDS - 1084 Bargaing , . ol sines .
§2.00 handling . . . Sootl McCulloch pans . . . Electra Marine,
B10 Mgrrick Road, Lynbrook, New York 11563

BOAT KITS - SAIL 16°-30°. FIBERGLASS. Save nhalf.

FREE! Use 300 Baud Modem! “Fantasy Plaza’ Shopping!
[E18) B40-8085

FREE Programs!! Gommodores/ApplesdDAMIBMpc's/
TREAN s THG-4A Timexes, EZAAEZRA, Box S22IMUU, San
Disge, 32105,

Anyone can assemble. FREE 40 page catalog LUGER, Dept.
BC-68. PO Box 1294, 5t Josaph, MO E4502. B16/233-5116

GREAT LAKES CRUISING GLIDE - 288 - Marknas -
Restaurants - Location Charts. Send $14.95 to: Waterway
Guede, Dapt. PM, B50 Third Avanwe, New York, NY 10022

80+ CHaAppie programs (specify] on D5 disk only 36001
Softwaire, Box 133PM, Freano, CA 93707

DESIGN-Bulld Alyplanes, Hang Giiders. Semplified
publicdtions brochure #5¢. McCay Asrcrati. Suite 243, Box J,
Manhattan Beach, G4 90268

AIRBOATS 15 To 250 Horsepawar, Hovercrall. Airdrives.
Kits, Hulls Mounts. Enginas, Propellers, Plans, Acoessories.
Matianwide Dedivery. Catalog 52.00. Sportscralt, Box 188A,
Moekes, Oklahoma T48E5

WICKS ARCRAFT SUPPLY Homebuildars Catalog $5.00.
Tubing, Composies, Hardwares, B00-Z21-8425.

STERED, CASSETTE TAPES, ETC.

LOWEST Possibie Prices On Al Major Brands Of Home He-
Fi and Vides Equipment Call for Price. Global Elecironsca,
438 Albemarte Rd., Gedarhurst MY, 11516, 516-295-0909

TV & VIDED EQLAPMENT
WOTICE: USE OF CERTAM ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

CAMPING EQUIPMENT & TENTS

SURVIVAL KNIFE-5%+ Blade includes Bottle Cipenar, Figh
Seater. Handle Contaans Compass, Matches, Wire Saw, Figh
Line, Hooks, Sinkers Sheath Contains Sharpening Stone.
Sand $17.00 Postpaid: Final Quesl, 16783 Baach Boulavard,
Huntingten Beach, CA §3E47

REFILL SMALL PROPAME CYLINDER'S 14.1cz and
1640z from 20 to 40# propang tanks in |1} minule with the
"MACCOUPLER". Send 3$10.00 + 5150 postage and
handiing to: KM Praducts, 110 Tamara, Kalkaska, M| 49646

SPACE & ASTRONALTS

MASA smblems. loys, gitts, collectibles. Catalog §1.25
Rrundahie. Collector Tmnds, Box 381, Dayton, Ohio 45409

UMUSUAL Videos not avadlnble at your Video Siore! ! Mol
X-rated, Free catalog. Vogue Video, Box PAASE, San Luis
Rey, CA 82068

CHALLENGER Color Photograph And Collectibles
Calalog $1.50. Space Collection, Box 1238F, Cocoa, FL
Tegaz

GCHALLEMNGER crew remembarned, Driginal mission paich
£10. Challenger, Box 1683C, Lakeside, CA 52040

; HOVERCRAFT

HOVERCRAFT Plans All Sizes Catalog §1.00. Univarsal
Howarcrafl, Box 281, Cordova. Rlinots 61242

HOVERCRAFT PLANS & PUBLICATIONS Catalog, §1.00
Lansing Asro-Marine, P.O. Box 27855, Langing, Michigan
45308

AERO-CAR Armazing Hovereralt bull easily with ordinary
loola. Lawnmawar anghna power. Carries one man plus
Hovers, [es forward, backward. Sideways over and'snow-
fwpter. Complade construction plans and brochune. 51095,
Apro=Projects, Box 511BPM, Clinhon. Mew Jemssy 08508,

CO HOVERCRAFT Only §1.500.00, Detalls Box 1336,
dorganioen. WY 28507-1336

VW HOVERCRAFT information $10, Plans £25. Neaberic,
Bax 2438, Melbourne, Australia, 3001

SBURPLUS SNOWMOBILE ENGINES Mew Z2HP Twin.
Elmciric  Stari, Carmuretor, Only §250. Details $1.00.
Hydrotech, Box 14444, Long Beach, CA 50603

BLHLD your Hovercralt in 2 wesks B our shops. Hovercrah
Operating Company, Box 206, Duncan, OK T3534-0206. 405
2654257,

T8, RADIO & HAM EQUIPMENT

LMEAR FARTS - Tubes, Transistors, Modificatlons.
MAF455 §12, MAF454 §16, MRFATT $11. Catslog RFPC,
Box 700, San Marcos, CA 59065 (§19) T44-0728

POLICE Bcanners, Bearcal, Regancy. HPRA, Box 19224,
Derver, OO 80218,

CB MODIRICATIONS! Frequencies, sliders, FM, ampsfiars,
books, kits, repairs, high-perfarmancs accessonias. Catalog
$2. CBCL Box 315008, Phoenix, AZ A5048

CABLE TV CONVERTERS & EQUIPMENT. Plans and
parts. Build or buy. SEND SASE. CAD Electronics, P.O. Box
1802, Depd. PM, Hope, Arkaneas 71801

VIDEC MOVIES. Bargains! VHS. Bela Catalog 51.00
Tower, Dunkirk, MD 20754-0213

SATELLITE SYSTEMS .. Lowast prices in the nation!
Send brand. Model 1o 2002 innovia, Inc., Box 2002
Gardneryville, NV 89410, (B00) B28-2828 Ext 519,

CABLE TV COMVERTERS. Guaraniesd lowes! prices in
U.5. Jarrold. Hamilin, Zenith—many others! Lowest dealer
prices! Qrders shappad within 24 hours! MasterCard—Visa—
C.0.0. acoepled. Free catiog—eall (B00] 345-8027 ondy!
Pacilic Cable Co., Inc., 7325 Resada Bivd., #113, Reseda,
CA 81335, AB paher sndormation, call (B18) 116-5814

BUILD Yowr Own Salellite TV Racalving Syslem And Save!
Instructssn manuals, circuit boards. kitsl Sand stamped
arvelope for nformation: KANDE, Box 26847, Dept 28V,
Tempe, AZ 85302

CABLE TV Supplies. Satefiite Equipmant, Do-it-yourself
books, Catalog $1, Shojki Corp., 132TM Miagara S1., Misgara
Falls. MY 14302

MULTHCHANMEL MICROWAVE T.V. ANTENNAS-Lilati

LOOK! STOP PESKY FLIES ANYWHERE! Make your own
fhy Erag b Sein with no expanse. For ey directions sand 1
dollar SASE to: Macdonald, PO 48058. Chicago. I B0648

BURLD A STOWAWAY PICMIC TABLE—Hare's a unique
design you can fold mio s incredible small space of 2.5 1
Park i in your gasage of basement with room to spare. All the
FrURIMers are of Stock lurmdsaryant wicth which you just cut o
langth required. Easy 10 follow directions! Sand for Plan PL-
1716 + 5585 1o° Popular Mechanics, Box 1014, Radio City
Staton, New Yok, NY 10001

ATHLETIC EQUIPMENT AND BODY
BUILDING COURIES

BIGGER, More Powerful Muscles - faster!! Fros Bookigl!
Univarsal, Box 86844, Delroit, Michigan 48240

KUNG-FU Free Lessans. Send §1.00 for Postage. MeLiss,
Box 1755, Depl. PMBAF, Honoluly, Hawak 6808

BURLD YOUR O'WN BENCH PRESS & LEG LIFT with 2x4's
and Concrade Blocks, Plans 55 B1 Box 217¢, French Lick, IN
47432

FISHING, TACKLE, LURES

FREE Sinker Mold Catelog ower 100 molds 25 shapes
Carman's, Box Z20PM. West Newton. PA 15086

wamanty-Compiate dish sysiem 38095 Send check or
money order 10: K&S ELECTROMCS, F.O. Box 345Z2PM,
Phoenix, Az. BSDET. $2.00 credil on all phone orders (602)
230-0840. Froa Brochure-SASE. VISAMastercard'C 000 s

SATELLITE Digh for 850,00 Plans $£20.00 PMS. PO, Box
23120, Tucson, AZ B5TM-T129

CAMPERS & TRAILERS—KITS, PLANS
e ———— ——

BULD YOUR OWN - Trned Trailer - Fifth Whesier -
Motorhome = Camper - Pickup Cowver - Pians - Patterns - Kits -

Catalog 51 - Glen-L A-V's, 9152PM RAoseacrans, Box 758,
Bebiflower, CA S0TDE.

THE BLADE TRADER - Finest autdoor cullery sed, lesiures
& 5" Fillal blase, 3% Hunting blade, plus 8 5 Crosscul Saw
Blade Fomged from highast quatity Kershas stainiess shosd
Locks inlo roséwoad handle. Comphbe with lalher shaath.
Send 52485 plus $3.10 pdh to: JME Marketing, TS48
Cabrifio, La Jolla, GA 92037

BATTERY REBUILDING SCHOOL

REBUILDING and reconditioning infarmation §3.00. Sun
BatterpMoore Tool, 10415 US 98, Sebning, Florida 33870,
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SMALL EMGIMES Galorel Free Discount
Engings, Box 185P, Ashiand, MO ES010.

BUILD 1-hp versatile AIR COMPRESSOR. Maximum pres-
sure 126 P51 Send tor Plan PL-1717 + $6.95 0. POPULAR
Ieguncs. Bax 1014, Asdis City S1a, MNew York, NY.
10

Catalog.

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guaranteed. Calalog $1.00 (Refundable). Camelot, Dept. 44,
Box 65, Bristol, Wisconsin 53104

BAGNETIC screwdriver holdar lor electric drill. Si tips.
WS.A, Lidetime guarantes. §9.95. PCW Ent, B6T E Armow
Hary., Glandora, Ca. 91740

UPHOLSTERY SEWING MACHINES
L ]
UPHOLSTERY Sawing Machines with Walking Fest
Compieie rady 1o yse-only $498.00. Thompson Modael
FW200-AVALLABLE FROM YOUR LOCAL DEALER, or arder
direct (Master Charge-Visa). Datho Mg Inc, PO Box

12110, Lubbock, Texas TH452-Phona: (B06] T44-8T74

MACHINERY, TOOLS & SUPPLIES

& METAL Cufting Lathe $104.50. Taig, 15048 Proctor,
industry, CA 91746

BEST Prices. Woodworkers Machinery Calalog, Froe.
McKilligan, PMCHES, Johnson City, NY. 13780

SMALL FOUNDRY Furnnces, Supplies. Free Miersiure.
Pyramid Products, 3738 South Tth Avenue, Proenix, Anzons
85041

hJ

“SHARPEMERS REPORT™ Maonthly  Mewslatier,
Sharpening Guidebook, Angle Wall Chart. Frea detalls. Skog
Comparry. Dept. PFME. P.O. 22556 Minncapolis, MN 55422

STEEL, Avminum. Brass—Shesi, Bar, Shop Supplies,
Plans, Write: CEl, RR1, Box 163, Camanan, IL §1423.

LATHES, Mills. Tools. Many manufaciurers. Blus Ridge,
Box 538V, Hurricane, Wy 25526, 1-800-8T2-8500. WV 1-562-
3530, Cataleg $1.00,

BANDSAW BLADES, Any Size, Free [Herature. King Saw,
6541 Tidewater Drive, Morfolk, Virgink 23508

GERSTMER Tool Chests. buy faclary direct and save.
Send for frop brochure. W Gerstner & Sons, PO. 517,
Dayton, Ohip 45400

METAL CASTING supplees Bocks, sands, parting, alloys
Frae brochure. Sloans, Box 5T1P, Coraopols, PA 15108

SAVE YOUR HARD EARNED MONEY TWO WAYS. An
efficient heating and a'c system costs lpss to operale and
mepids unPecessany ropairs, Simple sessonal maintenance
puida, troubleahonling gubds, tips. Onmly §7.95 to:
MZ. Heating and Air, P.O. Box 58213606, Tulsa, OK T4158

PHOTOVOLTAIC Battery-Charga Controller;  Batiery
Mondtor, Much Maore. Priced Right. SASE. Danocinths, Inc.,
Dept. PM, Box 261, Waestiand, M 45185

CUT fued cosis %3 convert any healing system io
microwpme. Plans $25.00. Molecular, PO Box 80668,
Rochester, NY. 14609

FRESH A HEAT EXCHANGER. Duldoor alr replaces
stabe home air, Acvanced design using inexpensie materi-
als and sturdy permanent aluminum core. minimizes heat
loss and operating cost, Plans $10 Postpaid. Heat Exchang-
et without blowsrm $200.00. Blowers §75.00. Frosght Prepasd.
Dept. AB. Suite 203, 28268 East 515t Stroet, Tulsa, Okia. TA105

FREE Coolng! Mo Ele:mnﬂr Plans $10.00. PMC, PO,
Box 23129, Tucson, AZ BSTI-3129

SOLAR & ALTERNATE ENERGY

FREE HYDROGEN FUEL and Generalor uses
Water and Solar Calls. Plans and it §12 (0. Prasrie Power,
Box 8291, Edmanton, Alberta. TEH 0LO, Canada

SAVE ELECTRICITY! Large, doublp-door SIBIR gas
refrigerators. Free delasls! Lohman's, Box 411F, Kidron,
Oy 44535,

SOLAR SWIMMING POOL HEATER. For less than $200
you can easily fabricate heater for your pool using locally
svailable parts. $20.00 for complate defailed plang. Solaplan,
225 ‘White Oak, Allogany, NY 14708
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HYDROGEN FUEL FROM WATER: Learn the process
$2.00, SASE: 672 Turnergrowe Driva,
Lakewood, Calitornia 20713

HOME CRAFTSMAN

UTILITY Buildings Catalog And Sample Drawsng $2 00
Konda's Dosigns inc.. 458 Morrs, Southbridge, MA 01550

WOODCAAFT PATTERNS, Windmilla, Wishing Wedls, Brd
Housas, Feedars, Flying Duck, Pheasant, Ouitoor Planiers
Catalog $1.00. Crafters, 11840 US. 27 Morth, De'Witt,
Michigan 48820

FAVORITE WOOD TOYS, Patterns. Parts, Wheels, Catalog
§1.00. Toys and Joys, Box G28M, Lynden, Wash. 88264

PICTURE FRAMIMG SUPPLIES - Moulding, Matting
Tools. More - Catalog 5200 (relundable) - Japs. 126-PC
Seventh Morth, Hophing, Minnesota 55343

MAKE PYC PIPE FURMITURE., Many proven plans
Profilable home business. FREE detsils. JAL Casual
Fumnitura, Box 208, Tewksbury. MA 01876

COMPLETE plans for four uselul woodworking flems,
§5.00. Smithwood, PO Box 307, Eastanolles, Ga. J0538

EASY TO BUILD Outdoor Play Structure. Gomplete Plars
Crnly $3.00. RECO, Box 3403C, Mercervilie, M.J DBE19

FREE PLANS ... Hundreds . , Facreation,
Construction. l'.'-oﬂ'lnlth Rapor Tlllll How ... $300 ...
FAMILY TREE PUBLICATIONS, Box 2376, HIIH Do 44848

CHLD'S Puyhouse - Unigue! Plans $10000. AC
Enterprises, Box 251, Kinsley, Kansas 67547

SPA Buitd own Jacurzi for loss than SS00.00. Send §7.50.
Flans, Box 776, Topeka, KS G6601

WOODEN POWER TOOL KITS: Brochure §1.00. STEP UP,
34D1FM, Kaneas City, K5 661030401

MULTWPLURPOSE UTILITY SHED: This 12 « 16 structure
| bibersl et gheariry &l Lawen and garden sguipment, inchusding a
tractor and compact car. Special features inciyde *a 7-M-wids
cvarnead garage door “Fold-down slairwey and exterior
deors, for convanient access fo the starage lolt. both am extra.
widha for aasy handling of building of matorials. *Buill inwork-
banch with roli-out storage bins below and cabinets above
[provide plenty of work roam. (PL-485-517.50) Write: Popular
Mechanics, P.O. Box 1014, Radio City Giation, New York,
Y. 00

PERSONALIZED Key rings $1.75 ALY, 7% tax, MO 1o: Keys,
Bax 210, Savannah, N.Y. 13146-0210

OVER 75 FULL SITE PATTERMS! Create profitable wond-
&n gilts, ioys. household accessories, PLUS “Shop Becrets'.
Omiy $6.00. Accants (P-B6), Box 262, Damvers, MA 01323

COPYRIGHT  amything  aasily.  Instructions.  §3
AFFiRMware. Box 5888, Oraxel Hill. PA 15026

STMMNLESS stosl and brass, screws and bolis. Small
quantities. Catalog $1.00. Refundable. Ehwick, Depi.
584, X3 Woods Lane, Somerdale, N.J DBDE3

CATALOG FULL-SITE FURNITURE PLANMS - 52.00. Fe-
funded with first arder. Treditional. Esrly Amarican, over
180! Furniture Dossgns, 1837 Elmdale. Dept CP-BS,
Giarwiow, Binois S002%.

WOODEN Toy Car Plans (6) Diflerent, all for $1.99. Send
Te: MOWAN ON CORP., P.O. Box MM, High Bridge. N.J
Dasze

DRAFTING TABLE Beautiful Functional Dasign Yl bnex.
pensive And Easy To Build. Al Wood Construction.
Complete Pratessiongl Plans $5.05. New Designs, Box 208,
Wahpeton, ND B8075

PROFITABLE WOODEM "COUNTRY CRAFTS." Mada
$2,000 one wesland, Just $5.00 for 100 full size patterns and
delails. Harbville Woodcratts-PE8, 12355 Markel, Hartville,
OH 45632

FREE TOY PLAN Catalag $1. Peanul Buber Teys. Bos
206PH, Dasipes, N.H. 03864

STOP BREATHING dirty airl Elactrostatic air filter. Re-
Hewos allergies, asthma  Reduces houspwork Essy
ingtallabion. Energy efficient. Fros detaily! BARCOD, Box
ATHOI, San Anonio, TX TE2ES

IMPORTANT] Bulld your own Home By Contract Method
Seve Thousands of Dollars! Free indormgtion. Jades, Box
280, Dunodin, Fiorida 34208-0260

SAVE THOUSANDS OF DOLLARS! Build your own hame.
Slep by step manual. FREE DETALS! Vandiver Enlemprises.
214PM Easl Hillside. Farminglon, Missouni 63640,

LNIGUE INTERLOCKING POST AND PANEL SYSTEM
parmils handy amateur using ondinery matarials end tools to
build his own HOME, CABIM, GARAGE, efc. al tremendous
savings. VERSATILE SYSTEM explained simpty in 38 page
book., $19.88pp. Custom Enferprises, P.O. Box 45P,
Kirkland, WaA 58083, Money-back guaranion

BUY CARPET DIRECT, Amarica's Finest Carpafing, Abso-
ety Whostsale CommercialResdential, Nama Brands,
Shipped Direct Visa'Mastercard. Details: Johnson's
Carpets, 3230 5. Duie Hwy., Dalen, GA 30720, 1-800-235-
1079, Ga 404-277-2775

EASY PATTERMS FOR KITCHEM CABINETS. Make cus-
{om designed cabinets with commaon teols, B designs. $3.00,
Cabinets, Box 44083, Donver, Colo. 80201

OUTDOORS
TOOLSHEDS, Birdhouses, Garebos. Garden and Palio
Furniture. Swingset, Efc. Plan Catalog §2.00 ppd. Alred Otio
Publishing Go., P.0. Box BBOTESC, Housion, Texas TT260

CHILDREN'S Furniture Plans: Tabla & Chair; Platiorm
Bed: Toybon. §5 sach. Rish, Box 1823, Kingston, PA 18704

WOODWORNERS! TABLE SAW Utilizing Common
Circular Spw. Accursle Inexpensive. Flans 5500 NT.W.,
P.O. Bax B84, Hurst, TX 78053

WOODWORKERS! Easy. Contemporary Furniture Plans!
Catalog Oy §2.001 “American Furniture Dassgn.” 227 Easi
Skxth, Mediord, OR 97501

m BLUEPRINTS, PROJECTS
5 GMPLE Welding Projects $5.00. JBC, P.O. Bou 271,
Manmouth, IL 61462

GO-CART plans arvd Tull how io instructions. Send £1.00 lor
information. HAE Design and Fnﬂlum Box 38,
Richmond, M| 48062

BULD from scrap. wood fumace automatic, plans $15.
Brown. Bax 1434, Roanoks Rapeds, MG 2TATD

BOOKCASE—Easy Plan! Inexpensive 1o Budd! $3.00.
Woodworks, 1891 Chase Road, Shaveriown, PA 16708

BURLDING YOUR NEW DREAM HOME?T | will show you
ot to save $10.000.00 to $200,000.00 or mone. Also what to
pay for a nipwe home. This repar is worth big dollans Savings
i your pockel. Send 50095 lo: Crah Custom Homes. 121
Allen Street. Swaedesboro, New Jersey 0B085

CASTOLITE Liguid Plastics. Crystal clear. colora For
casting. embedding, coating. fibarglassing; in industry,
laboratorms, crafl work. Reproduce your designs with our
mold materials. Catalog 5200 Dept BEGPM,
Box 3591, Woodstock, 1L G008

—_AIR CONDITIONING & HEATING _

GET THE FACTS! Fully Hlustraied, EASY to read AR
CONDITIONING GLIDEBOOK. PROVEN energy saving s,
Estimaied Pepair Costs. Only $14.85 (hall the price of a
service call) to: AC GUIDE, Box 1736, Meritt Island. FL
32852

DO IT YOURSELF

SWIM — Earlier And Later. WHY BE COLDT Custom Build
A Pool Solar Blanket For Less Than 525 Plans $3.95
Blankets, Box 34033, Depl PBI0, indianapolis, indiana
AE234

POOL TABLE Easy Plans o Build Your Own, Send $6.85
to: Tom Davis Construction, P.O. Box 138, Grantham, PA
17T

172 TRAILER PLANS Motoreyale, Utility, Car, Consirue-
bon - Srong. Streamlined, good looking. easity buil.
Catalag 24 00 (Refundable). Tag-Along, Box 15107, Salem,
OR 47301

SUNTAN at home. Easy t0 Build Tanning Booth. Free
Datails. WiRW, Bax 410, Menomania, Wistonsin 54751

ELECTROPLATING. Complrte amateurs texibook. All
metals. Electroplate moetallic'nonmetallic itema $11.96
Datails frea. Tropie, Box 35-F3, Palm Bay, Florida 32905,

{Comtinued on next page)




DO IT YOURSELF
{Cortinued rom preceding page)

BELT BUCKLES for coins or stones, speciafly buckles,
|eweley mountings. cut stonas, chock works Wholesale
calalog 25¢. Eloxita Corp., B)&'2 10th Streel, Wheatland,
Wyoming G2201

INSTALL YOUR OWN N GROUND SWIMMING POOL far
3 low as §1,085.00. Cheswick Poals, At. #28, Cheswick. PA
15024, 412-274-8400

COMPLETE kn-ground swimming poa kits from $1565.00
Frise Brochure & Prioe Lists. Burnati, 341 Hilkerd Rioad, North
Litfls Rock, Arkansas 72118,

SPRINKLER SYSTEMS For Garden Or Flowerbed. Com-
plate Kita: 207 Systern - 5 Sprinkiers $25.05; 25 - 6 Sprinkiers
§27.9%; 30 - 7 Sprinklers §25.95; phus 15% shipping U-Do-lt
Sprinkler Systems, Box 35447, Houston, Texas TT235

ALUMINUM  SCRAF - e Yoursell - MAKE
SZ5.00POLMD! Free Information: Industrist-PMBED. Box
127, Alexandria Bay. Neaw York 13607

N GROUND POOL, YOU MAKE EVERYTHING EXCEPT
HARDWARE, Complete Manual $10.00 To: Beejay. Bax 151,
Elgin, Ontanio Canada KDG 1E0

431 Catalogs listed. Sownces for Anything! 55.00.
Cireciory, Box 32452M, Atlama, Georgea 30214

MEW (lass Cutier Guide System. Anyone can score glass
uniformiy. g 10 217, £37 50 complate. Madel lo scora 337,
£40.50. Add £3.50 handling. N.¥ 5. ressfents add B.25%. Vile-
Glow, 5707 13th Ave.. Broaskiyn, MY 19219

HOBRBIES & COLLECTIONS

NAZD & Hislorical Mistary Collectibles. FREE catalog.
MM, Box 1B06PS, Latayetio, CA B4549,

MILITARY Medals Catalogue $1.00. Subscription Yearly
36.00. Vernon, Box 138TFM, N. Baldwin, NY 115100

FLAGSE U5, - State - Foreign - Hisloric - Custom, Greal
collector's iem. Catalog $1.00: Broward Flag. FP.O. Box
B533. Ashavilte, NG 28814

CRAFTS, SUPPLIES

STAINED GLASS SUPPLIES Compléle Calalog 5200
{refundabie). Surehine Glasswarks, 3600 Harlem, Dept CT.
Buttalo, WY 14215

CLOCK WORKS. Wood clock blanks, rockhound sup-
phes. belt buckles. cul slones, etc. Wholesals catalog 5e
Etouite Comp. ., 80613 10th Streal, Wheatland, Wyoming 82301

“QETTING Started in Stained Glass” $1.00. Whillemare,
Box 2065T. Hancver, Mass 02338

PROFESSIONALLY Cloan your window air condit i
Dwtailed Instructions 55.00. KOOLAIRE, P.C. Box 32173,
Livisgvilba, Kentucky 402332

WOODCARVING Duplicating Machine. Flans 51000
Deenald Couture, Box 1083, L' Annonciation. Quebec JOT 170
Canada

HEATING & AR CONDITIOMING Brand WName Bolers,
Fyrmaices, and Air Condrborers. All Makas and Models -
Lowest Prices. Boilers - 558500, Furnacas - §248 00, Cenitral
Air Conditioners - $395.00. Do It Yoursell & Save. Wrile:
Heatrmasiers, 5540 W. Lawrence Ave. Chicago, IL 60630
132 TIT-5700.

WATER POWERED EMERGENCY PUMPS!
Information $1.00. Drawer 1207, Wimberiey. TX TBETE

TRAP mice alive, Simple as falling o a log. Setisfacton
guaranised. $2.00 for instructions. SASE. P.O. Box 304,
Wardensville. WV 26851

ICEWATER Suppy System Fits all refrigeraiors. Plans
$2.95, Logical Concapts, 2888 Blul, Suite X33, Boulder, GO
Bo3n

EMERGENCY POWER automabically converts 12 woll
battery o 115 AG during outage. Plans: 200 walt oupul
5400, 400 51000 Assemnbled units: free information
Rousseau Design, 32 Oakland, Wilbraham, M st

QUARTE CLOCK MOVEMENTS FROM $1.75. Epoxy resin
§16.00 gallon. Dak §1 .50 sq #t. Components, culouts and
marg! Catalog 00 (credited) Sisebar, P.O. Box 485(P)
Andover, ML.J OTEZ1-0483

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED PING, DECALS
Fres Catalog'Quotes, Rush Skelch. Stadn, §1P Jane, NY.C.
10014, {212) 220-2233

DEALER Wanted By Foreign Supplier, Cusiom Made
Cigisonngs, Hat Ping. Jewelry.  Airmapil To: Shayes
Corparation, Box 43-268, Taipel, Taiwan.

EMBLEMS, Embroidered-Your Dwaign. Low Minkmum,
Frea Catalog with Prices. Southern Emblem, Box 8P, Toasd,
NG ZT040

WHOLEBALE PRICES—Factory Direcl-Embroidered
Emblems, Caps And Pins-Fres Catalog. Willex, Box BTT-PM,
Paterson, MJ 07503

LEATHERCRAFT Supplies calalog, tsaks 5100
{Refundable). Crafter, Tom Bean, TX T5489-0778
HOW 1o chalk .. cevamica . 5200 ... Kris-Tan. 499

Morih Gth Street, Labanan, Penna. 17042

STANED GLASS SUPPLUES: EXCITING SUPER
CATALOG-PM $3.00. CORAN-GHOLES INDUSTRIES. 509 E.
SECOND, BOSTOM, MA 02127,

ANTIQUES, RELICS, INDHAN GOODS &
CURIOS

FREE List 1o Serious Collecion. 30,000 Indian Artilacis.
Pots. Spears. Axes. Slate, Beadwaork. Caddo Trading, Box
589, Muriressharo, AR 71958

ANTIGUE guide. 880 pages, 50,000 curment prices, S00
calegonies. 51300 Carroli's Gt Shop, 14175 Birwood,
Drerbrodt. M 48238,

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Maney!! Free booklet!!! Carteens,
Bex 406144, Datrait. Michigan 48240

LEARN SIGN PAINTING, Carboonang, Pinstriping. Free
Catalog. Kaufmann Company, Canteriown, Missouri 85023

CARATOOMING| (Fusirated Instruction Books Plus
Caricaturing $4.000 Harns, Box 1587, Partland, Ovegon
ar2o7

01095

BIG SAVINGS. Easy-lo-use Elecirical Test Cord - Check
Maotors, compressors, much mone. $8.50 posipaid. Hubbard
Publications, Box 6553, Phoemx, AZ BEO0S

AUTOMATIC GATE SYSTEMS, GARAGE DOOR PARTS.
Melson Door Co, Inc., 2436 Walnut Ridge St, Dakas, TX
ThIE

APPLIANCE REPAIR - lllusirated Book Shows Step By
Stap VoltOhmmater Problem Checks, Washers, Dryers,
Refrigeraiors, FREE DETAILS, DLRP, T13 Sikversions.
Richardson, T T5080-PM,

APPLIANCE repair guide. Detailed instructions. ilhesira:
tignes, basic electricity, irouble shooting chans  §5.90.
Carrall's Gift Shop, 14175 Bireood, Detroit, MI 48238

TREE surgery, iBusirated insiructions. $5.00 to. Chwck
Krusa, F.0. Box 183, Woodiyn, PA 19054-0183

PET LOVERS - TRUCK OWMNERS, NEW Design, Take Your
Peiz With You. Secure Your Dog/Cal From Falling Out Or
Running Aany. Exsily Instastisd Femovad From Your Pickoun
Truck Beu In Minuies Parts Available At Hardware Siore For
Under $10. For Easy To Follow Plans And instruc bons Send
$4.85 To: NUPRODUCTS CO., P.O. Box 24065, Houston,
Texas T7229-065.

REFAIR MOST ANY TV .. . EASILY! Write: Caftronics, 902
Maine. Windsor, IL 61957

FEMCED GATE LATCH PROBLEMS Steel Cord Replaces
Oid Siring. §2.25ea Posipaid. DAR Enterprises, 5013
Stanclitt 5t Bakersfield, CA 53307

MODELS, MODELS SUPPLIES

RADIO CONTROL Airplanes. Boats. Helicopiers, Supplies
Big Discound Catalog $5.00 (Retundable). Mooekars Supply,
Box 310P, Eclectic, AL 36024

FRING CIVIL WAR 2 - NAFOLEAN Modol CAMNON
PLANS, $8.00: CATALOG 5100 Groan-PWg5 Box B92,
Shadimar, FL 32579-0882

SAVE MONEY on STEAM ENGINE KITS, Fast delrvary on
guality Amerccan made power models. Froe diustrated facts
P.M., Research Inc., Dept 7, AD#2 Box 280 Wellhnlle, NY
14895

INDIAN Fiotics List 50 Identification Guide Book §11.44
Arrowhead Samples 52000 Secrist's, Deerfld, MO B4T41

STAMP COLLECTING

100 Dileront Worldwide - 10c Approvals Greg Boyd
12920 Audelia 240, Dallas, TX 75243

50 YEARS Ofg fifieen different United States. over ifty
yaars obd-25¢ with approvals Jaxon, Box C11-P, Mew
RAochmibe, New Yark 10804

FREEIN! Beautiful Stamps, Gobd, Silver, Other Approvals,
Dalor, 21127 Fiestwood, Harper Woods, M1 48225

BREATHTAKIMG Beautilul 50 Diflerent ment Monace
pectorialy commemoratives only $1.50 with minl complete
w8l approvats. Pagoda, Box 132P, Sadney, Ohio £5385.

FREE Surprise Collection with approvals. Gould, Bax
2130, Pelaluma, GA B4353

"WHOLESALE™ L5 —Foresgn Pricelist and calalog Freey,
Everything Guaraniced. No Approvals. Schneider, Box 1240,
Grand Ripeds, Michegan 43501

“INVERTED ERROR" + 100 Ditfersnt Linited States, 50¢
with approvals. Luray, P.0. Box 7088, Siver Spring, MD
20807

"WORKING STEAM MODELS!" KITS or ASSEMBLED,
Tractors, Locomotwes, Limousine, Roadster, Truck Ene
gines. Two Slearmn Books total 59 Codor pages #4.55 (Refund-
ablg), Colored Circular $1.00 Spring Discounts 20%.
Dispmond Enferprises, Dept PMJ, Box 537, Alsxandria Bay,
NY 13807 (E13) 4751771

TOYS, GAMES, KITES, PUZILES
MNOVELTIES

HEW! Fabricaie hidden mare. baffle fnends with Mare
GCreatod! interesiing hardwood games. Calalog $1.00
Fedundable. Playrighl, Box 12066, Wechita. K5 67277- 2068

CHILD-POWERED INGGER: Here's en ideal project Tor the
crafteman who wants i build an exceptional toy for his young:-
sber. The digger warks beaulriully and pravides hours of Tun
and exedcise for it proud youndg owner. Plans and material
list. PL-1822-54 95 Send order to: Popular Mechanics, P.O.
Boux 1074, Ragio City Station, New York, NY 10901

YOU CAM build this simple computer-desk in one
woekend. Flang $4.590 Tebrinda Publishing - 1654
Shadytrea - Chino, CA 91710,

CRISP FRENCH BREAD Mathod, Wiite. BOULANGERIE,
3T20F Rockyshore Or.. Sturgeon Bay. Wisoansin 54235

MAGIC TRICKS, JOKES,
VENTRILOQUISM

FREE Calzlog' Things you never knew axsisal 1600
Movelses, Jokes, Tricks, Science, Hobbbes, Spons. Johnson-
Smith, C-1013. M. Clemens, Mich 48043

PATIO Pipe Furnitune, Complete lllusirated Plans Save
T5%. 8596 COW Enterprises. P.O. Bow BBS114. Plano,
Texas THO8G

LEARN VENTRILOCARSM! Guarantesd Insiruclion,
Supplies, DUMMEES. information Free! Maher, Box 420-PM.
Littision, Colorada BOTED.

50 DIFFERENT Old U 5. birtween 18681 and 1839-31.00 Ed
Reoush. 423 Shepard, Manslseld, Ohic 44907,

101 Large Pictorials 50¢ when requesting workdwide
approvals. Benat. P.O. Box 210244, Dallas, TX 75211

FREE 25 Waorld Wide Stamps Plus Fres Catalogue With
Ower 2000000 Stamps Mo Approvais. Jefleries. 28311
Franklin, G334, Southiisd, Michigan 48004

OME| Twal Three! Cant Stamp Approvals, Kicster, 5641 5
Mational, Springheld. M0 B580T

FREE Gil With First Purchase. LS. Approvals And Wani
List Serice 20¢ for Handling. The Stamp Boutique, P.O.
Box 456, Madizon, N.J. 07840

CANADA, 50 ditferam 25¢ Approvals. Oroarky. Bax 1-C,
Sarnia. Ontarlo, Canada NTT THa

BARGAIN 100 World-wide Stamps 25¢. Cuality Approvals.
F. Parker, Box 143, Wesl Brookfieid, MA 01585

WORLD Weda Stamps mouned = boaks on approval e
and up TRAUST STAMP COMPANY, PO Box 100-P,
Jamabca, HY. 11438

uUS & Commemomtive plete blocks or 3 mint
commemoratives 51000 Approwvals Gordan  Davigon,
Contoacoak. NH 0220
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STAMP COLLECTING
—— O e S e
200 DIFFERENT Canmda §1.00. Approvals. Cuebeghd,

Bax B8, St-Jerome, Ouebec Canada JTZ 5TT.

50 WORLDWIDE FREE, WITH APPROVALS. Carman, Box
B148PM, San Mateo, CA B4403

MENICO WHOLESALE $1.00 Approvmis Birmell, 2304
Hancock #9M. Austin, Texas TATSE

SPECTACULAR 300 Breathtaking Stamps from 25 Coun-
tries. Only $1.00 with latest bargains and sensationsl
approvals. StampsPies+, D-MFE. Box 982F, Toronto,
Canada M4Y 2o

100 Worldwide Stamps, 25¢ Approvala Lynwood, Box
11084, Nepean, Ontario K2H TT8

100 Duierant LS. 252, Approvals. Bradiey, Bowx 426P,
Midlothear, WA 23113

HOW INTELLIGENT aré you'? Sali-scoring ftest reveals 1.0,
In 45 manutes! Send $3 loday — guaranteed!! Ultimate, 28
Division Ave.. Dept. 1AG, Massapsqua, Mew York 11758

LEARN Sewing Machine repairing. A profitable Trade.
E:'rbulum. Frea details. Sewing Cenvtar, 18T FR, Rochalie,
31079,

L-EARN Clock Repalr. Stale Approved. Free Catlalog.
School of Clock Rapair. Am M, Squsme Village, T Cambritgs
Ct.. Toms River, MJ 08753,

BAATENDING SKILLS. Laarn thi Tricks Professional bar-
tanders use. Greal for the new or expariented barbenider.
Perscnalized program can bé compieted in 8 weaks for ondy
24950 Send check io: New Fortress Publications, 2332
South Peck #2868, Whitlier, CA 30601, Phane (213) E99-3443

CHRESTIAM Basics Course Free. Prayer Family
Itermational, Bex 10021, Phosnix, Arizona 85064

FREE! 126 Diflereni Forgign, $10.00 Catalog Value.
Approvals. Rick's, 520 South 23rd, Herrin, IL G2048.

WORLDWIDE 100 Difterant Beautses, 25¢ Approvals. J.0.
Michael, P.0. Box 2273, Martinez, CA 84553

FREE, Topo Denay Get. Rogues! Approvals. Alpaugh. Box
225, Highbridge, NJ 08829

FIFTY U8 25¢, Approvals. Zanetich, P.O. Box Z84P,
Caklyr, New Jamey 08107

p PHOTOS & PHOTO SUPPLIES

KODAK Film Fres. Free Detsils. GLH, Lid., Box S8000F,
Downers Grove, IL BI&15S

H.A\"!‘ SONGS, MANUSCRIPTS

BoEMS, Songs Wanted Fres FecordingPublishing
Broadway Music Productions, Box T438PM, Sarasota, FL
135678

MUSIC INSTRUCTIONS & INSTRUMENTS
e ek e et e s e e

ACCORDIONS, NEW, USED., Eectrec, elctronic,
Cordovoxs, concertings, Bution Boxes. Hohners We Buy,
Sall, Trade, Exchange, Rapair, Tune, 50 Years Experience.
Dealers univiilabie, Call or Wrike lor Brochyres, Mastercard
Anct Viss Accepted CASTIGLIONE ACCORDIAN, 12844 E. 7
Mibg, Detral, MI 48205, 313-527-1505

PLANCS, PLAYERS, PUMP ORGANS. Robuild and repair,
Catalog of “How.To” books, 5200 (refundabla). Vestal
Press, Vestal 11, New York 13850

LOCKSMITHING, Universsl Sehool  of  Master,
Comespondence and Shop Training. Bowx Z214E52PM,
Bacramento, CA 95621

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralogal,
Accredited Aforney Instruction. Homa Siudy. FREE
CATALOG. Southern Carear Ingtitute, Drawer BEPM-2158,
Boca Raton, FL 33427, (305) 368-2522

DETECTIVE training home-study  program.  Fres
information. Global, Box 131 P, Hanover, Mass 02335

A UNIVERSITY DEGREE CAN UNLOCK YOUR EARNING
POWER. Complete your BA, MA, PRD,, o¢ JD." Credit lor
mrlumm BXparenca. Mo classroom atbendance e
quired. “Registered wilth Califomia Committes of Bar
Examéners. KENSINGTON UNIVERSITY, 330 N. Glendale
Ave., Glendale. CA 91208, in Calil. [800) 421-8115, axt. B4.
Orhar States, (500) 473-24%5, axt. B4,

SCHOOLS |

WHY NOT INVESTIGATE COMMERCIAL DEEP SEA
DIVING AS YOUR CAREERT Our Graduaies are working
woridwide making excellent money? Send $500 (hully
mfundable upon enrolimant) for cataleg containing
dis¢lasures, credentisls, course oulline, employmesnt
statisfics, inslrucior qualificabons, progress stendards,
financial assistance to: Divers institute of Technology. inc.,
F.O. Box 70312, Dept. PM, Saatibe, WA G8107

WORLD WIDE COLLEGE of Auctioreering, Inc. The origs-
Aal—B0-yrs —Worlds largest! Term soon, Approswed for VA
Free catilog COL. GORDON E. TAYLOR, Box 349, Depi, 19,
Mason Cily, A 50401, 1-800-255-2255, Ext. 5242

EMPLOYMENT INFORMATION

CAWNSESHIPS, Tugs, Ships, Riverboats, Woman-Man
15,000-880,000 Work month Home Mohih.
unnecessary U5 plus 112 Countries. Free Raport, Stamped
Envelope—Maring Employment, Box 207, Contral, IN 47110

MA-CONDITIONING, REFRIGERATION, HEATIMG
55,000 Est Jobs by 1005, learn haw io gat o this exciting
and eupanding industry, for high school stedent to the
aspariencad mechanic, whare io go, whal 1o do, who o talk
o, Send §7.00 to: Bri-Co. Suite 588, BA3 Wainea 51, F-2,
Lahaina, Hawas 96751

SECRET CAREERS Gat job in ClA. FBI or ome of slx other
UE. inteigance sarvices Froe repor. Frve Oceans, Box
1519, El Carrite, CA 04530

EMPLOYMENT - CAREER PLANNING. Expert halp finding
your carear potental Fest For evaluation and valuable tps
by national consultent sand 520, and nama, job history,
education and career goats bo; JOR Sarvices, P.O. Bax B23,
Brookfield, Wi. 53005

REGENVE Church, Be Callad. Abide Obeying Jisus. Avoid
Hell D04-528-36186.

FREE Catalog. Mashwille Auction Schoal, Box 150P
Llﬁﬂﬂﬂhl.lrﬂ. TH 38464, Velaran Approved,

“FRACTIONS MADE SIMPLE" Fustrited pamphiat §5.00.
Write: Upstairs Gallory, Box 810, Shaw, M5 38773

“JET/GAS TURBINE CAREERS!" Courss—
overhaul — Esiablished 1867

Montana 58828, (406) 345-2100

VIOLIM, GUITAR, etc., making materials, Rccagsorias,
books. Catalog, $1.00. intemationsl Luthiers Supply, Box
SE030T, Tulse, OK 74158

INTERMNATIONAL VIOLIN COMPANY, Catalog hor instru-
ment makers. repairars. Imported lonewood, tools, varmish-
B5, parts, acoesaocies, sirings, chses. Europaan nstrurhents,
bows Assamble yoursed viofin and guitar kits. Catalng §1.00
ingludes 10% discouni cerlilicate. Depl HF, 4026 W.
Bahesers Ave_, Ballimore, Md. 21215

BECOME SUPER-NTELLIGENT! Guarantesd resulis|
Book §200. EDEMP, Box 1482, Glandora, CA 81740,

JOB HUNTINGT Underemployed T Send Far Our Proven
Gubde To Successful Job Humting, $£2.00: O Emerprises,
3243 Artington, Swite 126F, Riverssde, CA 82506,

FREEI MNEW employmenl reporl!  ShipaBoats/
ofishoreChverseas! Send §1.00 for postage & handling
1gc Starnav, Suite 133, 1385 Oxford, Atlanta, GA 20307

OVERSEAS Jobs $20,000 to $60,000. Free information
Doycorp, Box B87TSZ, Pocalells, D E3200

EARN MORE MOMEY af your prasent technical
occupation, Thousands of high paying openings. FREE
Details. Job Shop, 852 Plaze. Scatisdale, AZ 85253

HELF WANTED

BAVE THOUSANDS ON MORTGAGE FAYMENTS,
EIMPLE, LEGAL, GUARANTEED! Money Malters, Box 1758
JM, Media, PA 10083,

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
cost. Information Fres. Call toll free 1-800-228-5600 o+ write:

ACCORDION Top Brands, Condowox, Buy Direct
Tremendous Discownis. Trades accepted. Free brochure.
P, Accordion-0-Rama. 16 Wesl 10th Street, Mew York, NY
10011

ELECTRFY Plahcs, Pump Organs Cluickly
manponsively with Lee Silen! Suction Units Wrils: Lee
Music, P.0. Box 308F, Culver, Orégon 977

INSTRUMENT Kits! Build Appalachisn and hammered
dulcimars, banjos. mandoling. even harps, harpsichords.
Free Catalog. PM Hughes, 4419 West Colfax, Denver, CO
B2

SELF IMPROVEMENT

SELF IMPROVEMENT Books Large Choice, Astrology,
Paychology, Health, Etc. Frea Gatalog. Detighthul Gifta, 134
Wast 32nd Street, Sulle 602, New York, 10001

DISCOURAGED? You can have & new life! Send §1.00
wilh rasme, sodress AMD age 'or Bible lesaons. The Maslbox
Club, 404 Eager Rd., Yaldosta. Ga 31602

YOU'LL laarn what it takes (o succond. FREE DETALS.

Julian Productions, 2144 So0. 1100 E., Suile 150, Salt Lake
City, Liah 84106

EDUCATION & INSTRUCTIONS
READ 3000 WORDS A ) with undarstanding.

EASY! FREE iniormation. Malcolm Carter Company, 8508
Girsanwall Springs, Suite 87, Baton Rouge, LA T0814
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School, Dop!, #345, B0 E. SBth 51, Chicago, IL
Boear

PROFIT white leamang basic refrigerston and air condl-
tagning principles in a very economical, efficient, clear,
simpla and sasy to understand method. Plan guaraniead o
plsase. For detsils sand SASE to: BRAC., Box 34E

UNIWERSITY DEGREES By Mail. Accredited Bachalors,
Masters, PhD's. Fres Facts Revasied. Carsers-PME, Box
ATOBBE, Tulsa. OK T4147

PLAND TUMING PAYS - Plano tuning - Electronic organ
sarvicing. Learned sasily at home Fres booklet. Miles Bryant
School, P.0. Box X153, Sacramenia, CA BRA20

AUTOSUGGESTION. Sleep-learning headquartes ! Tapes.
reconds, books. Gigantic catalog free.  Research
Agsociation, Box 24PM, Olympia, Washington S8501

LEARN Aslsep o awake. Ascords, lapes, squipment! Fres
catalog! Drawer PM-400, Fuidoss, Mew Mexico BE34S

UMIVERSITY DEGREES! Economical home study for
Bachelor's, Master's, Doctorate. Prestigious taculty coun-
sals for ingepenoent study and e experience cradits, Frae
inormation—RAichard Grews, M.D. (Hansard), President,
Colurmbia Pacitic University, 1415 Third 5t Dept. 2EBE, San
Aafesl, CA 94801, Toll Free: 800227-0119; California:
BOOSE2-5522; or 415459-1850.

LOCHSMITHING. Free book. Locksmithing institube, Depl
J10-065, Litthe Falts, M., 07424

AUSTRALIA WANTE YOU! Big Pay! Transporation|
Newes! Emplayment Handbook-—§2.00. INTERMATIONAL,
Bax 18107-AS, WASHINGTON, D.C. 20038,

CYERSEAS ... 525000 - $65000+. Free Report!
Employment, Box 19760-A5, Indianapolis, IN 45218

$1000 DALY POTENTIALS! Overseas! Statesicel
Immediate openings. ZINCPOS, Box 12806, Las Vegas, NV
Ba112

FOR INVENTOfS

PATENT AND DEVELOP Your Invention. Fegistered
Patent Agant and Licensed Pratassional Engineer. Send for
FREE PATENT INFORMATION Every invenior Should Have,
Richard L Miller, 12 Parkside Drive, Suite M, Dix Hills, NY
11746, |516) 409-4343

PATENT Trademark Pssearching Gpeclalists, 25 years
sirvica 1o PRleA1 Atorney and induttiy-—now avaitable 1o
individual inventors. ESD Asaociales, 2001 Jetterson Davis

Highway, Adington. Virghnia, Surte 3044, 23702

INVENTORS| Can you profit from your idea? Call boday
regarding the marketing of youwt rvertion or writs for your
free information package. Over a decade of service.
AMERICAN INVENTORS CORPORATION, 82 Broad Strést,
Dapt. PM, Westfisld, Massachusetts 01086, 1-800-338-5656
In Massachusetts call (413) $68-3753.

NONPROFIT Foundation heips inventors. Free meconding
fooms, Frae evabeation, Affiliated Imventors Foundation, 501-
B lowa, Colorado Springs. CO 80308, Or Call 1-800-525
S8AS,

PATENT IT ECOMOMICALL Y| Free Details. Licsnssd sinoe
1858. N. Raner, 2008 Fondulac, Richmond, VA Z1220

{Continued on nexi pags}




FOR INVENTORS

INVENTORSE: Learn how to submit your soas to industry.
Cail free 1-800-528-6050, Canwmda 1-800-528-8080. XE31

PATENT CLAIMS DRAFTED FREE by Prolessionals. Se-
et Reveatied 510.00. Info Co. Box 669, Oskatoosa, W 52677

EXPANDING PRODUCT LINE: Man.dacturer of powsr tool
Accessories and relaled hardware products with national
retad distribution loaking far invenlicns andor seas. Wiile
Tools, PO Box 50547, San Deego, CA 92138

IMVENTORS: Free inlormalbion on offaring your inventicn
lor sale. Kesslar Sales Corporation, C-5-F1, Fremont, Ohio
A0

REGISTERED PATENT ATTORMEY Washington. D.C
Suburk. Donald A Kettlestrings, 414 Hungerord Deive,
Rochkville, Maryland 20850

PATENT DRAWMGS. We spocialize in mesting Federal
guidalings  for  patent el Acceplance  Guaranieed.
Brachure. Momangstar Graphics. Box 4. Sun Valley, ldaho
83353

EARN MIOMNEY zafling rings. pewelry, buckbes, wabthes—
bury direct. 1307 below retail. Catalog $1.00 (relundabls),
Anka-PM, 80 Greenwich Ave . Warwick, R 02885

BELTS, Buckies, Key Tags. Hal Tacs, Jeweiry, More
Complede line fast seliers. Big Prolils. Complele dealer sef
up. Colgr catalog $1.00 (redundable). Anchor, Box 3958-
PMA, North Providence, Ri G281

CLOSEQUT Jewelry 55¢ doren. (Calalog 25¢). Pounsels,
107-1631 Dow, Artinglon, MA 02174

EARN 30(Ms Profs. Quakity rings, lne jewelry, Buy direct.
Catalog $1.00 (refundable), Creations, 83 Clay, Sam
Franciees, CA 94111

400,000 BARGAING Below Wholesale: Many Free! Ligui-
dations , . . Clossouts . .. Job Lots . Single Samples. Free
Delaits. Bargainhuniers Opponunities, Box 7504, Hollpnd,
Michsgan 48423,

CLOSEOUTS! Descounts! Below Whalesale! Freebies!
informationstamp: DOMN, Box 201526, Ferndale, Mechigan
ABEE0

SAVE THOUSANDS $355. Compleie Manual, Secrets 1o
Buying Anyihing Wholesale. Rush $3.95 EWP, Route 1, Box
2008, Sullivan, MO E2080

INVENTION MARKETING. FREE INFORMATION.
REPRESENTING MAMUFACTURERS. Pafmart, 77 Fubon,
260 Firancial District, Mow York, NY 10038

INVENTORS! Have an idea? Don't kaow what to da? Call
AIM tor free information kil Toll Free 1-800-225-5800

HONGKOMG factony nesds seversl new prodiscts for thair
ovarsaas buyers. Send product ideis for royally dvaluation.
Gan produce axclusively. Hangkong Plastic Metal Products
Company, Box 68627, Kwuntang. Honghong

INVENTORS! If you have an invention for sale or ligense,
wiribe tor free booklal axpiaining how wi cah help you
Hessber Sales Conp . C-5-1W, Fremont, Ohio 43420

REAL ESTATE & FARMS

MEW ...FREE... CATALOG! Top réal estate values coast
1o const! Piease specily type proparty and location desired.
UNITED FARM AGENCY, 512-PM West 4Tth. Kansas City,
Mo, 64112,

CALIFORMA. Lots Acreage. $40 Down. 540 Moanthly Bax
35201, Los Angeles, BO0IS.

TAMWAN Trade Dureciory. Details Free. Kenneth Watking,
244 Elm Ad., Newbury Park, CA 99320

FRESH opportunity buyers 10007518, Listings Unlimited,
RO Bow 18, Miltville, K 08332

BUSINESS SERVICES

FREE small business succass catalog JLA. 50 Follen,
Camipnidges, MA 02138

INCORPORATE wilhout legal fees| Froe bookiet tells how,
inchyges forms Call Hasvard Business Seraces, now BO0-
M5-CORP.

PRINTING PRESSES. RUBBER STAMP
OUTFITS

TYPE Fonis, Hand Prifling Presses, Hol Stampess
Supplies, 120 Pages, $200 Deductible fesl order. Acme
Type, 1720 N. Marshfield, Chicago, 60622

MAKE rubber siamps—big prahils. Compiete supply and
equipmant calalog with instructions. €1 deductible with
order. Slar Stamp Supply, 1720 N Marshiisid, Chicago
60622

TYPE for printing. Catalog $1.00deductible 18t order.
Quakes City Type, A.D. 3, Bax 134, Honeybrook, PA 15344

PRINTING Presses, new and used supplies. List S0¢:
Twnbaugh Printers Supply, Mechanicsburg, Penna. 17055

BARCO Type Founders. Type and Aubber Stamps
catalopue. Mall §200 refundable on first onder. 237 5

WORLDWIDE BARAGAINS ... Impons - Dropship -
Closeoul - Surplus - Freebles - (Stamped Emvelopa).
Marness. Box 1717PM, Highlang, ind. 456322

BELOW WHOLESALE: Telaphones, Radis, Jewelry,
Clocks and Moral Price List $1.00. Ragland Destribulors, Bos
B438, 51 Louis. MO 63132

MAILING LISTS

FRESH MAILING LESTS! The fnest, most responsve,
ACTIVE OPPORTUNITY SEEKERS. Only repent buyers are
used. Lists compied by ane of the mos! respectsd mail onder
companies. 3 YEARS SUCCESSFUL EXPERIEMCE.”
FREE delails: Dankel, 480% Courtside Dr., #135, Inving. TX
TH062

MAIL Order Buyers Lisis available for immedials usal
Computenzed on Peal and Stick Labels in 2yp Code orger.
GUARANTEED DELWVERABLE. For detmsls send 100 KB
Culberson, 102 S50, Sherwood Village Drve, Tucson. Arizona
BSTI0

CAMADIAN COUNTRY PROPERTIES. Acroages fod rec-
meation, develogement, larming, fishing, hunting, invesimsant,
minerals, ac. OUR TIST YEAR. Terms avsilable. Titles
guaranteed. Calalng adnmled 51000 DIGMAM
CORPORATION, Sudie 496, B5 Bloor Street East, Toronto
Canad, MW 185

MONTANA LAND NEW OFFERING. 20 Acres (o7 morg)
stasting ak B850, with $150. down, $06.58/ma. Mear Beauli-
tul Yalbowstone Park and Mational Foresis. In tha heart of
trophy elk, deer, mooss, antelops and furkey hunting. Blue
ribbon troul sireams. Guarsnised Access. Insurid Titk And
Warranty Deed. Your Ingpaction Welcormsd. Fres BI'OC"IU_I'E.
Maps, Color Pholos. LARGER WHOLESALE BLOCKS
AVAILABLE. CALL TODAY TOLL-FREE: 1-800-252-5263
YELLOWSTOME BASIN PROPERTIES, 1119 M. Tth Ave.
Dept. PM, P.O. Box 3027, Bozeman, MT 587TT2-3027. (40&)
EAT-5460

GOVERNMENT SEIZED HOMES
FROM £1.00, You Repair, Also State Owned Property Now
Available As Low A5 850, For Information 1-800-836-4355

FREE REAL ESTATE CATALDGS. Midwes! gnd Soulh-
east Sun Belt States. Spacily Property and Area Desirad, Call
ar Write, COUNTRY NETWORK. Box JE8PM, Gainesville
MO BEE5S, 417-578-4612.

EXPORT-IMPORT

FREE Maiing Lisi Consultation. Daetats. GOC-28P, Box
1107, Bluad, FIL 33454 (308) 334.5205. 1-800-554-5478

OPPORTUNITY SEEKERSMLM MAMES. FREE SAMPLE.
Venlure-LP, Box 336, Riviers, AZ BE442

PROFITABLE Mailing Lists. SASE. East Hill Service,
10626846 Main Streat. Clarsnce, New York 14031

Everg , Bansanville. 60106

RUBBER Stamp Making, Profitable’ Machings Suppliss
Catalog $1.00. Martan, 1432 Major, Jeferson City, MO E5101-
3664

PRINTING SUPPLIES

BUSINESS CARDS  (THERMOGRAPHED)
SAMPLES. PJW, Box 134, Barberion, OH 44203

FREE

QUICK Copy Printing. Low Prices. Write: Nationwide, 514
Horth Main, Bicomington. Rlinois 81701

BUSINESS CARDS (thermographed), Fres samples. BG,
1102 Charemagne, Pittsburgh, PA 15237

PRINT FOR PROFIT - Earn exira moneay, printing presses,
typa. supplias, diract from {actory. Famous since 1872 Send
£1.00 for catalog and samples lo: Ketsey Company, OM.
Mariden, CT 8450,

GIFT SHOPPING

WILLIAM  PITTS—Tremsured  Gifls—Catalog  $1.00,
Pelunded  With Purchase. 521 Hilkcrest  Oifices,
Spartnburg, 5.C. 20002

FREE NEW CATALOG 207% oM first order: Josaph Gifts,
Inc., Rtd, Box 193846, Fairfeld Bay, AR 72084

CLOCKS, WATCHES, OLD GOLD,
™ JEWELRY

FRESH NAMES! OVERMIGHT SHIPFMENT! Opportunity
sedkers SO0CE25, 1000°%40; 50008175, Adhashve kabels -
Computerized - GUARANTEED. Advon, Box 468F. Shelley,
I 83274, CREDIT CARD ORDERS (208) 357-T391

HIGHEST CASBH for Gold, Jewelry, Gold Testh, Rings,
Dizmonds, Walches, Silver, Platinum. Mall Articles Today.
Froa git with Information. Chicago Gold & Praciows Metals,
10 South Wabash, Dept. 1058, Chicago, G053,

EXPECT Success. Fresh Responsve Mames, Pesi And
Stick Labals, Check It Out. Send SASE To: Lists To You, Box
278, PME, Morton, PA 15070

MAILORDER BUYERS. Thousands of MAILORDER BUY-
ER LISTS are now available for IMMEDIATE USE! Computer-
ized on Peal and Stick Izbals in 2P CODE ORDER. GUAR-
ANTEED DELIVERABLE. for complete details RUSH SASE
1z: GLOBAL ENTERPRISES, INC., P.0 Box 421878, San
Francisco, CA 84101

HEW, INEXPENSIVE, AMAZING LISTS of responshve mail-
order buyers. GLUARANTEED DELIVERABLE! Numerous
elile categories. Compulenzed, 2 code crder. Aush SASE:
CRYSTAL MAGES, Box ABOIST, Los Anpales, S00085.

TAKE MO CHANCES. Deal with aldest, most rellable firm
in old gold business. Establshed in 1934, We buy Gald,
Satvar. Platinum. Diamonds, Highest Cash. Frea Information:
Rose Indusiries. 254 East Madison, Chicago 80602

CLOCKWORKS, wood clock blanks, rockhound supplies,
belt buckies, cul stones. etc Wholssals catalog 25¢. Eloxite
Canp., B0B'S 10th Street, Whaatiand, Wyoming 82201

SPACE SHUTTLE MEMORIAL CALENDAR WRIST
WATCH. Shutlle revalves, year guarantes men's, ladies,
$26.95 Baichelor's Distributor's, Box 263, DeXafb. Texas
TSESH

MPORT/export. How to. and sources. Kiico, Drawer
266, Kansas City. Kansas 85106

BUY IT WHOLESALE

FREE 16 page PRINTIMG PRICE LIST, 1 10 § colors, sheals
o catalogs. Copen Press, 100 (PM) Berninusn 51, Brookbyn,
MY 11208

MAILING LISTS THAT PRODUCE! FRESH, HOT, RE-
BPONSIVE NAME LISTS 04 Actusl Mailorder BUYERS. Mol
Categorses. COMPUTERIZED in ZIP CODE ORDER On Peal
And Stck Labels GQUARANTEED DELIVERABLE! For
Brochure AUSH SASE To: D.J. Martin Co., P.O. Box 508 -
Pids, Corona, CA 81718

WANT SUCCESST Use Our quality mailing lsts] Free
detaits: Cualdist, Box J62BPME, Saraioga, GA 35070

SINGAPORE, HONG KONG, TAIWAN DIRECTORIES. List-
ing 11,000 suppliers, 20000 products. Buy direct
infprmation $1.00. Merrick Distributing, Box 2746, Marrick,
NY 11586

GUARANTEED DELIVERABLE. High guality MAILING
LISTS. Computerized in D CODE ORDER. Peal and stick
labels. Compleds cetads rush SASE to: AJAC Entarprises,
1139 Mt Pleasant, Dept M, New Bediord, MA 02745

TREASURE—Locate guarier mile away with ulira
sansitiva lpcalor—brochure frea. Resaarch Products, Box
FO2T0-AMC, Tampa, Flosda J688

revciulionary device. Fres catalog. Gardines, 4T288 M. Tth,
Ave., Phoanix. AZ 85013

SAVE up o 40% on metal detectors. ANl major brands
inclieding White's and Garrett. FREE discoun catalog.
Northwoods General Siore, Depl. DPME, 1325 Greanway
Croas, Madison, W1 53713, (608) 274-4680

POPULAR MECHAMNICS ® JUNE 1985 147




PROFITABLE OCCUPATIONS

FREE Brochures. Rapsic sir cordilioning,
Tools, Suppbes, full instrections. Dooleo, Inc.,
Goodnight, Daplas, TX 75229,

11252

FT. SMITH Aucison Sehaal, Ft. Smeth, Ak 72003 Residont
& Home study. Veteran Approved

REPAIR lzwnmowers thousands of parts and tools
wholesale (st 40¢. Ellwangis's, PM, P.O. Box V, Par Jervs,
NY 12771 )

Molds Avallable Details. Lynnette. B251C Mentpark, Mentor.
iy 45080

LEARM Radiuator Repair. Oné Weak. $50 Buys 80 Minute
Video, Texd, Plus "START A SHOP WITH NO MONEY .
Ritewary, Box 2085, Hendarson, Texss 75652

MEPAIR printing presses, Make lots ol 355 Easy Video
Training tape-545.98. AFGA, Box 28424, Driando, FL 32867

YOU GAM BECOME A COMMERCIAL PILOT N MINETY
DAYS. Outstanding salanes $16.000 - §120,000. New inde-
penden] deladed book explaine F.AA approved methods
for PRIVATE, INSTRUMENT, COMMERCIAL Licenss. Batis-
faction wnconditionaly guaranteed Send F10.00 oo
Flightplan, Box 99, Jaffrey, Mew Hampahine 00452

— O O e

IMPOAT-Export opportunity, profitable world-wide, mail
order businass from homa, without capital, We ship plan for
na risk examination, Experisnce unnecessary. Free Repor
Moliinger, Dept. CI7T08, Woodiand Hills, California 81367

COULD You Use 3250000 Weekly? At Homa?
nafinitely T Aush starmped anvalope for detalis V. Buckner,
P.O. Box 1328P, Spring, TX 77383,

NEED CUHCK BOMEY ? End worry. El'.'&:lnllma Free
delails. CFOUA, Bax 1011, Willcox, Arirona 85644

VINYL'S Where the money is! Professionally repair,
redinigh, recolor furniture, luggage, car tops. Ouick, asy.
Two samghl £20 jobs a day sarn you £1.000 a month. Homes,
cars, offices, restaurants, unlimited customars. Start marning
aftor @ hew days practics. Sensational details frea. VIP, 2007
Montrose, Chicago, B0E18.

PLAND Tuning quickly laarmed with home study courses.
Daploma granted. American Tuning School, 17050 Teller
Dirive, Morgan HIll, Cald, 95037,

CONCRETE Block Machines: Catakog 5100 Route O,
Box 3740, Raped City, South Dakota STP02-3740

REPAIR HYDRAULIC JACKS—DETALS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSWILLE,
TEXAS TRS20.

VEMDING MACHINES. No selling Poutes earn aman
profits. “Big Catalogue FREE." Parkway Corporation, 1
PMB Greanspring Drive, Timoniim, Minyland 21083

5104, Spencar, lowa 51301,

MAKE MBLLIONS MAMUFACTURING BATTERIESH!
Supplios avallsble. Everiast, Box 365, Bogola, i 07603

HUGE Priofits! Reconditioning used car balteres. Secrats
others don’t el Stamp please. Batiery Owthet, Box 3300,
Heckary, N.C. 28603,

1 300,00 WEEKLY Possible Bronzing Baby Shoes FREE
BROCHURE SHOWS HOW. NEPAM, 398 Alrpar, Sebring, FL
33870

NEW discovery in batlery reconditioning. Elghtean
montha guarantee mears "Big Profits Fast 1 Electona, T415
Gatda Dr., Lithe Rock, AR 72205

PREPARE Tax Returns. Eam high fees, digniied work
Train at home Accredited Program. National Tax Training
Schood, Monsey, 2FT, Mew York 10852

MALORDER Books, 1,0000% Profil Report. Selsciive, Box
1140, Clearaater, FL 33517

MAKE BIG MONEY REFAIRING WINDSMIELDS & Flate
Glasa! Up to S60,000 yearly! Call TOLL-FREE for Valuable
FREE report, 1-800-321-2897. Glas-Wald Systerms, Box
STE5DE, Bend, OR 37708,

GET RICH! Salling Books By Mail . . . 2007 Profit! Deades
Wanted. Froe Calalog. Premium, Box 16821PM, Spring,
Tanas TTIED

$1.000 weakiy mallorder. immediate opporunity. Mo
obligation. Enterprise. 210 Walch-Ph, Ames, 14 50010

WOULD YOU LIKE TO DOUBLE YOUR INCOMET ‘Wrre:
Aaymond MeCann, 32 Maina Avenua, Carteral, Naw Jersey
orn0e

14,847 HOMG KONG-TAIWAN Products Cheap. Small lots.
Some sarmples free. Harbos. Box 1T19PAME, Yuba City, CA
a2,

PYC PIPE FURMITURE pays big. Stanrt now! Tum your
spare hours inbo easy cash probits. Free detals: Owen.
TTIFF, Batte Ground, Washinglon S8604,

ASSEMBLE PRODUCTS AT HOME. Many opporiunities
paying High Weekly Profits pressntly avaslable without
Imvestrment. Write. Busmasses, 528 Brghton 11th, Brookhyn,
Mew York 11235

HIGH PROFTTS WITH CUSTOM T-5HIRTS AND CAPS.
Inpxpensive. professional hoal transler machines. Al
supplies. PRESS MAGIC, P.O. Bax 22800 {GC), Tampa, FL
33523

SCREEN PRINT T-SHIRTS. Inexpensive kits. Frea Cotails.
“T-Printer,” POB 23991 (GC), Tempa. FL 33623,

GOLD STAMPING MACHINES. Inexpenshe. Cuality.
Larga Imprint Area, Frea deleils. Magic Systerms, POB 24966
(GC). Tampa, FL 33623,

Poriahle. Fres Details. Bumper, POB 22791 (GO}, Tampa, FL
33622,

MAKE Fubber Stamps. Highly Profitable Business. Free
Details. Starnper, POB 22809 (GC), Tampa, FL 33622,

TAKE Catalog Orders. We drop-ship 2500 best-selling
spacialty products. Lowes! bedow wholasala prces. iImmedi-
ate delvery. Spectacular home business oppartuntiy. Fres
Book. SMC, 401 De Soto Ave., Dept. 20-66, Chatsworth, CA
AN -ag,
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1000 WEEMLY clipping articles  Sef-addressed,
stamped envalope. Malional, Box B5518, Los Angeles, CA
S0072.

MAKE HOMEMADE BOOKLETS. I've eamed $187,.000
with mine. Fres information: Falcon, Box JT166, F1. Worth,
TX TE11T

RECOMNDITION “JUMK" BATTERIES. $40000 year
possible, epare time. Easy! Free delsils: Owen, 77T1PM,
Battis Ground, Washinglon DRS04

EARMINGS unlimited! Mall our burglar  atarm
asdverisemants from home! RBM Merchandissng, Box
59014, Chicago, IL BDES0

19200 From Square Fool Plywood. (Huge anmdi
Revealing Proof 50¢ (Refundabin). Woodwin Bridgewab

$500.00 A DAY possible in madl order, Fres details. HCOI
Box 27-M, Pinehursl, kaho B3850

FANTASTIC Opportunity, Thousand Of ltems Bedow
Whokesake Cogt, For information. Beckiord Speciatty, Dept
8, 15 Vesla Road, Boston, MA 027124

PRESTIGE M, LIFETIME INCOME OPPORTUNITY.
Dalman, 9016 Decatur Road, Fort Wayte, IN 48816,

1,000 Weakly, Home Business Directory, Box 20M5-FM,
MNew Yook, Now York 10163,

HIGH Profits Malong Badges. Easy. Perbect rasults, Froe
Delails. Bacge Magic, Box 24086 (GC), Tampa, Fl 33623,

STARTING YOUR OWN SUCCESSFUL BUSINESS. FREE
Subscription 1o Opporiunity telis how. Write
Oppertunity. Dept. G61, & N. Michigan, Chicago, IL 60802

GET RICH MOW! Quick! Easy! Foolproot! Free Detaits|
Monoyplan, 8520 Seima, #32P68, Los Angeles, CA S0026.

START MONEYMAKING WOODCRAFT BUSINESS
making “Easy-Ouick™ toys. gifts, novellies. Free details.
Williame, JE00L San Sebastian, Tucson, AZ BST16

WEALTH, INDEPEMDENCE. Start, operate business in
your home. Free detals. SASE. DANCO ASSOCIATES, Box
1988, Winnemucca, NV BO445

BiG incoma as independent sales represeniathea, Linited
Agsociation Manutacturors’ Representatives, Drasser 8266P.
Kansas City, K5 88108

ARAB BUSINESSMEN have money to buy & irvest. Top
limders hops paid, INEA BBEPM 1, Box 1574, Newport Baach,
CA 92663,

SUCCESS, WONEY, POWER. You can have it all. Free
Literature. Braintres, Box 318P, Carmel, 1M 45022

START O'WN BUSINESS! Easily, profitably. Unigue book
revpals how. Guarantesd. Fred details. Fenanciad, 110 Frank-
liny 5., Marwark, Mew York 14513

§TS.000 Yearly Possible, Cheaning Automobiles. Mo
Franchize, Compl#te Star! Up Manual Tells How, $4.00
Book, 12410 Barrow 51, Spring Hill, FL 32526

PCKUP  Truckers. $100000 ‘Weskly. Complete
information $10.00 Aetundable. Ketica, 33208 Almond,
Fortson, Georgia 31808

HIGH INCOME POTENTIAL Supplying Local Fetailars
Speciaity Merchandise! Uinliimsed, Box T1382. Los Anpgeies,
GA 50071382

RECYCLE METALS. EASY $458 WEEKLY! Includbs
copper, platinum, offwrs. Free Information. Recycler, Box
1214_ Frankiin, TN 37085-1214

ALUMINUM SCRAF — Recycls Yoursall — MAKE
$25.00-POUMDI Free information: IndustrighPhes, Box 127,
Alexandria Bay, Maw York 13607

$40,000 ON '3 ACRE! New Hydroponics—inexpansive,
phossant, practical! Fres Informalion. Robin's, Box 1214,
Frankiin, TH 3T065-1214

LEARM MIFRDR RESLVERMG free information.
Bilvercraft, Box 127, Lansdowne, PA 19050,

GET YOUR FREE INFO-KIT — Making MOMEY with
Balloon Magic . . K telts how . . Write Today . .. Winner's
— PGS, Bou 350, Alemandria Bay, New York 13607

MAKE PVC PPE FURMTURE, Many proven plans
Profitable home busingss. FREE defails JAL Casual
Furniure, Box 208, Tenekabury, MA 0V8TE

BOOKLET BUSIMESS. Earn £3,000 manthiy!
Frse information. Harbwick Houss, Box 534, Decorah, lowas
201

PROFTT TREMEMDOUSLY, Lsarn Secrets, Free Detalls.
Pifiable Ventunes. Box 23F, New Port Richey, Florids M291-
0023

THEIR TRASH YOUR CASH. Operate profitable [andonaf
business with unismited potential Free details. PO Box 1374,
Akron, Oh. 44309

MAKE MOMNEY Owh your gwn busingss al homa! 10
profitable businesses ary one can operate Froo Detsils.
RAM Bopks, PO Box 1038P, Corraliss, NM BT048

EASY BUSIMESS! Earmn $1,000's Weskly. Fres Delails.
Write or sand stampad sddressed anvalops. Toddes, Dept.
PR, 4218 West Olive Ave.. Burbank, CA 61505,

SELL Books by Mail Dealorship-25¢. Madwasi, Box 44R2-
P, Shawano, Wisc. 54188

LIFETIME OF HOMEWORK! Successiul 48 yagrs' Aetiring.
Secrat can now be yours! Publico-265, Carlsbad. Calil.
2008

BE YOUR OWN BOSS!
LEARM how o starl and oparate your own profitable
business 8l homa, For details, send $1 10 The Conmaction
#PhEGG, B350 W. Expoaltion, Lakewood, GO BOZ26

GROUNMDFLOOR MULTILEVEL OPPORTUMITY - -
nowned  sciantisla’  revolulionary  health | products,
Enormous potential. Box 314, Pelham, NY 10803 (914) BE7-
460,

ATTENTIOM EMTREPREMEURN T PT home
businessas. Fres delalis WM Enterprisas, 11 Edgewonod
Road, Summit, K 07901

$20.000.00 MONTHLY IMCOME - working ot hbme. Guar-
arteed [your money back if not satisfied). For tapes and
manial gend 528 00 1o, Galen Nelson, A2 E2-B, Vermillion,
50 57069

DESTROY fire ants and other pests fast without chemicals

and poisons. Stamped envelope for detadls. JVB Enlerprises,
Box TOB-MS, Elgin, TX TB621

(Continusd on next pags)




BUSINESS OPPORTUNITIES
%
MUWAY BUR DING—Make Durable bullding plastc sasily.

Waterprool, Fireproal. Attractive. Chasp, Start svall. Bays
Laborsdory, 2086-2075 Drive, Cedaredga, OO 81413-0828

MILLIONAIRE MAILPLAN! Best big profit home business

everl Evarything provided. Free information. BBAM, 4832
Park, Sutte 303, Charlotte, NC 28208-3504

MAKE Money with Mictocompuler, Details:  JC
Publications, BxB09, Avvada, Colo 8000

MNATIOMAL manufacturer of $olar systerrs has dealorships
mamilabis Mo franchise lees. Huge profits. No installation
necessary. 1-B00-A24-0626

IDEAL Home Business (Woodworking) - Fres delalls! Pine
Shop, B97-3 Mammoth, Manchester, NH 03104

F100,000 Yaarty Vary Aealistic Working From Homal Fres
Dartaiibe! Money Matters, Box 1798-DAL, Media, PA 13083

HUGE PROFITE. Successhd home  businesses
frearaniesd. Fres details. Mount Vernon Press, Depantment
B8, Mount Vemon, Virgkaa 22121,

MAKE WOOD BIGNS! Fun, profitable, huge demand
FREE datails. Signs, POB 185, Jacksonville, Florda 3219

MAKE BIG MOMEY IN TRANSPORTATION BROKEFING!
tunity to cash in on growing business! Absoclutely no
examination, sxperisncs required. Excellent hull or part-time

YOUR OWM BUSINEEST Wa'll show you how. FREE
details. Bamco B18PME Aspenwond, Kissimmes, FL 32743

O your own Bank Eormed in the South Pacific. Gonduct
woricwiche business. No banking sapenence required. Full
details on how 10 run banking business supplied. Becoms:
an jremational banker. Send your request by air il for
free information bo: Transphers inc., P.O. Box 08, Cuesn
Victora Building, Sydney, NSW Austrakia, 2000

FREE Dertails. How 10 starl your own profitable business sl
home. MAM Enterprisss, Sie B, Comp 8. AR#2, Enderby,
B.C.. Canada VOE-1W0

MAKE MONEY lawwres. Manual only §5.00 Fred
Patten, Box 961, El Cernto, Californ $4530

(GUARANTEED)
ON TAX Daliquent Properties In Your Amea For
Information 1-800-828-4355.

TRUCKING, property broker, begin far hess than $500.00
Complels instructions 51050, Jefery. 124 Hawaiian,
Maniaio, MM 58001

PRESSURE WASH u.ms. EX-
TREMELY PROFITABLE. RUN OUT OF
APARTMENT FT, PT. Free Details. HPW,, Bo 64,
Walnut Creei, CA 4558

BPARE Time business that can mﬂlwu rich. Frea
clefails, [, Flax, 348 - Z3rd Ave, Dept. 1, San Francisco, CA
w1

SEZED N GOVERMMENT MARCOTICS RAIDN Auomo-
biles ... Vans .. . Boats . .. Fumiture .. . Thousands other
items. Buy Dirt Cheap—Ressll for Big Profits! Fres
Information. Marcel, Box TS57-M, Monroe, LA T1211

MAKE HOMEMADE BOOKLETS! Details free! Caligan,
BO2Z Maine, Windsor, IL B1857.

$500.00 WEEKLY Or More! Be Your Own Boss. Free
Detnsts! Anton, 525 Talbot, Boston, M& 02124

MACHIMISTS. Start your own shop. Detsils, Write. RYCO,
Box 5884, Pittsburgh, PA 15208,

BATHTUR REGLADMNG, produci sales. senvice and
training. Call Unique Coatings Corp. (313) 538-8600.

WEALTH DISCOVERY! Femous PhD professor reveals
high=incoma miracle for “the lite guys” pari-time from

details. Mo obligation. Mail Drder Associates, Inc., Depl. 476,
Mantais, B 0TG4S

OOLD STAMPING MACHINES. Inexpenaive. Duality.
Large imprint Area. Free detsils. Magic Systems. POB 24066
(GG, Tampa. FL X623,

MAKE Rubber Stamps. Highly Profitable Busenpss. Froe
Defails. Stamper, POB 22805 (GG), Tampa, FL 32622

BUMPER STICKER PRINTING DEWVICE. Choap, Simple,
Portabla. Free Detals. Bumper. POB 22791 (GG}, Tampa, FL
1622,

FANTASTIC sarnings mailing from homatl Offer: Rush
Stamped Addressed Ervelope. imparial, P8 X17410. For
Lsuderdale, FL 33918

GET RICH! Zero Investmand. No Bormpwing. Fron Dretails!
Money, 6520 Selma, #X2P18, Los Angeles, CA SO0,

127, Mpzandria Bay, Mew York 13807

GUARANTEED QUALITY MAMES with amaring response.
Rush BASE lo: Brenln Co., P.0. Box 974-PM, Moling, IL
81285

HIGH PROFITS WITH CUSTOM T-GHIRTS AND CAPS.
Inexpansive, professional heat transfer machines. Al
luppll-u.“lm,,l'ﬂ Bax 22800 (GG}, Tampa, FL

BUY Cheap Direct ... Hongkong mnd Taiwan. 14,847
products. Aocchio Enterprises, Box 1609EFM, Mimneapalis,
KM 55490

MAKE MOMEY WITH YOUR IDEAS. Report talls how,
whiere 1o sell and be protectsd. $3.00. MeriiNs, Box 19608,
Portland, OR 8T8

QARAGE LALE SUCESS
§3.000 weekend Easy how o method. Compiste.
Gaar 1! Rush §500. UN, P.O. Box 175, Schrackeville,

Damaged

Eamy Fspains Earn You $40Hour. Big Demand. Apartrments,
Motets, Homes, Restauranis, Offices. Renew, Box 19636,
Poriland, Or. 37219

| MADE 340,000 Yesr by Mailorder! Halped others make
manay! Delads 25¢. Tomey, Box 316YY, Ypsilanti, Michigsn
48197,

MALOADER BUYERS! ALL CATEGORIES.

LETTER VAMS, BOATS, WINDOWS, SIONS. Mo supii-
ence needed. We supply prespaced vinyl lefters at whale-
sale You apply, keep all profits. Average $6500Hr. Send
§1.00 for sampiles, starter kit. Adcraft, 12912 NW. 7 Ave
Midrm, FL 33168

5001  Moneymaking Opporunities! Free catalog'
Dynamics, Box 13066, Stow, OH 44724,

PA 18076, CATCH GARAGE GOLD FEVER!

START A SUPER PROFITABLE BUSINESS from scralch.
Frea Subscription to Opportunity Magazine tells how. Wite
Opportunity. Dept. GET, & M. Michigan, Chicago, IL G802,

MONEYMAMMNG-SAVINGS OPPORTUNITIES.  Free
calalog ksting books and folics. Merriiis, Box 19608,
Portiand, OR 82718

FREE Details. Home Busness. FREEDOM MIRACLE, Box
133, Mibwauicps, Wl 53212

FREE Calalog. Home Business Mail Owder Programs.
Youngers, Princeton. kewa 52768,

w
ized in 7W CODE ORDER. These pecple will respand o
MALDRDER DFFERS. GUARANTEED DELIVERABLE! For
full datails AUSH $1.00 to: Weseks and Associates. PO, Box
3482, W. Sedona. AT BE34D

BERVICE business demand big and growing. Start your
own. Bookiet tells how. Send §10.00 to: Lamar, Box 727,
Sandsion, VA 231500727

GET RICH using OTHER PEOPLE'S MOMEY! Linigue -
amazing business!! Details FREER FinanceB, Box 4805,
Margate, FL X363

HOW to stant your own business Over 40 years
speaking, Send stamp for delalls. Depl. 4pm, Schil &
Asaocigtes, P.0. Box 1297, Slidell, LA 704581297

ETART Your Own Vending Machine Route - Call (803) 368-
B85

55,000 MONTHLY GUARANTEED! Mew Home Business
Opportunity Program!  Guarandesd Eamings.  Starl
immadiately. Froe Details Write: LBl Systems, Dept. PM, Box
3430, Jamaica, NY 11432

CLIP newspaper dams—§2 - $25 EACHI! FREE Raport!
Clippings8, Box 8109, Pompans, FL 33063

GET RICHIE Secret law smashes debls—brings Cash,
Cradit’ FREE mport!! WealthiitB, Box 4036, Pompano, FL
3083

525,000 LOAMS INTEREST FREE! Secret Federal lew
WIPES OUT DERTS!! Details FREE! Monsywisa®, Box
26744, Tamarac., FL 33320

training, suppor. PFA, Box B9TP, Dana Point, CA 82628,
(714} 240-0405 Extension 1007

LIFETIME  Security. Multi-Level Mallorder Two
Oppartunities. Oneil-M, 10 Oak Lane, Suisun. GA S4585

GELL PHOTODS. Malko Moy With Your Camers. Millions
Of Photos, Shdes Are Boughl Report indicates What
Protos, Where To Send, Whal They Pay, $4.00. Manex
International, 14254 5W 122nd Avenua #7, Miami, Florida
33184,

NEW Luxury Car 'Without Cost! Write: AMCO 8, 1601 E.
Main, Plainfisld, IN 45168

SAVE! Two stamps sonds your nama 10 Thousands of
Opportunity Advertissrs. BlAssoc., Box 4222, Aockiord,
limoie 811100

FIMANCIAL INDEPENDENCE through salling informalion
by mail. Free details. Verture Concapts, P.0. Box 197484,
Appletan, W1 54813

FINANCIAL SUCCESS GUARANTEED. Easy home
madlomier business. GiHL 361 Northeast 5551, FL. Lauderdaie,
FL 33334

HOME BUSINESS SLCCESS
SEVEN profitable methods. Guaranteed. Free Details. LN,
P.O. Box 175, Schnecksville, PA 186078

sary, a8 instructions given. Send $2.00 for postage and
packet. Breen Carpet Machines, Monmouth, 1L 81862
Phone: (308} T4-2T22,

DUT OF WORK? NEED MOMEYT $1.00 bookiel shows
el how 1o glart yous own business through classified adwer-
timing. Popular Mechanics, Depl. KC. 224 W. 5Tth 5t., New
Yiork, MY 10049,

PLAMO Tuning lamed quickly al home, Frea informetion.
Empimm School, Box 1014, Jupiter, FL 33458

—— . s e et O B T L I S PP P ——

HUGE PROFITS! Governmant Surplus. Details §2.00, Gov.
Surplus. P.O. Box 3045, Laguna Hilk, CA 92654-3045.

MAKE BIG MOMEY playing word games! Free details:
Grammarama, 1104 Spruce, #5, Philsdeiphias, PA 18107

BUALD Your own busingss starting part teme. Point of
purchase iem furms 12 lemes a year. WIDE PROFIT
MARGIMS. For FREE details write: Astrascops Corporation,
TE Stone Place, Melrose, MA 02178 or call (617) 6658351

GET RICH, jint venture moneyrmaking opporunity, FREE
datalis: JPR-PM, P.O. Box 27125, Orlando. FL 2867

DRINK + DRWVE = JAIL Graphic bumper strip. Sedls lke
crazy. Yolume sales miormation, sampde $2.00. 100 52500
Regiatersd cash orders. shipped PRIORITY, Blake, 364PM,
Miaml Shomes, FL 33153

MAKE MOMEY PLAYING POKER. Mew Rapar Talls How.
$350: Quality Products & Data, 1 Warwick Avenua,
Douglasion, MY, 11363

MEW Lunury Car Without Cost® Wrise: AMCO 8E. 1601 E.
Main, Plainfield IN 46168

MAILORDER PROFITS! Comprenansive how-io repo,
expan tips. $5.00. 40 Products, Dapt M3, 2524 Woodiand
Rd., Lakefurst, NJ 08733

GET WICHI1 Sacret law smashos debls—brings Cash,
Crodil! FREE repont’l WealthKiUB, Box 4088, Pompana. FL
3083

MAKE BIG MOMEY! Informative publications teach how.
Free Detaits. Hom Company, Box 4745, Fresno, California
BaTaa,

PLASTERCRAFT Cast plaques and statuas al homs. Yery
profitable home business using rubbar molds. Wirile for free
details. NCOR Indusiries, PO Box 150, Hales Gorners, Wi
EN30

HOW You Too Can Achieve Financial Freedom! Free
Delails. Publicaticns, Box 575, Durham, CT 086422

[Continased o rext page)
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Monay? Fund, Grants Available. Never Rapay. Aid
Socity, 112% 5. Brand-J, Glendaln, CA 81204

HORSERACIMG Prowen system assures wealth Oetalls:
MNew Horizons, P.0. Box 697, Copperas Cove, TX TEd22

MOMEY From descarded lires! Deislle. Brownie, Bax 51,
Fishers, indeana 46038

DORIENTAL MAILORDER RICHES. Diractory of aver 100 far
sas! wholpsalers. With ordering instructiona. 3500 -
Coleman, Box 575, Gresnbed, MD 20770

FREE INFORMATION! | made $150.000 with homemade
bookiats. You can tool AK., 3706 T2nd Si. Suite 3E.
Jagkson Haights, MY, 11372

ADYVERTISE Frea in 507 Magazines. $5.00. Directory, Box
1M, Allanta, Georgla 30301

MAKE MONEY [N SPARE TIME. Earn generous commis-
slonsas a subscription represenialive for leading magazines.
For free detais, send this ad with your name and address 1o
POPULAR MECHAMICS, Dept. AB-5, 250 W. 55th 5t New
York, MY 10018

WANT to earn mom? Free calalogue describes 200
SlLCoRSS proven corespondence Diploma courses. Granton
Institute. 2634 Adelaide Street West. Toronto. Canada. MSH
173

HUGE Profd in Parl Time Mailorder_ Learn Secreis of the
Prog, Avald Risk! Send $2.00 Now To: Healy, 307 Weshwood,
Friendawood, TX T7546.

GOVERNMENT HOME AND SURPLUES DIRECTORIES
For Informaticn Send §1.00 To: Turrin Associstes, Box 3215,
Clifton, MJ 07011

“GOVERNMENT SURPLUS" JEEPS E30.000 5000000
lherra! Complete Inlormation Youd Area 1888 OFFICIAL
MAECTORY. 3300 (Guarantead). Surplus, (B8B) 45620
Wisconsin Norhwest, WASHINGTON, D.C. 20016

ETAMPED Remalls $1.00 Tennesseeans Excluded.
SECURE, 6138 New Begver Creek, Knoxville, Tennesses
amn

FREE Remadar L=t Agents Needed. PS, Box 20658, San
Antonio, Texas TH2ES

CONFIDENTIAL PALM BEACH RamailForwarnding.
Wamaer Senvicas Inc., 4574 Dyer Bivd, West Palm Baach,
Florida 33407

BS IT Trua You Gan Buy Jeaps For $44 The LLS,
Government? Gat The Facts Today! Call (312} 742-1142 Ext.
FRE =

FREE ARMY SURPLUS CATALOG. Jefferson Surples,
5618 JeMterson, Depl. PM, New Orleans, LA 70123

LOANS BY MAIL

$500-535,000 loans. Self Address Envelope. Prosper, P.O
Box 320-PM, Mount Sinai, NLY. 11768

MOMEY Problems? Free Book describes Loans, Cash,
Government Grants, Other beanelits, availabie 1o indriduals.
Write: Associates, Box B8-A4, Brookiyn, New York 11235

BORROW §25000 “overnight” Any purpose. Heep
indafinitaly| Free Report! Success Aesearch, Box 19739-A5,
Indranapodis. IN 46218,

BORROW 51.000-5100,000 DVERMNIGHT. Rush stampd
emrvalope: Financa, 2408 1Tth Street Terrace, Lagvenworth,
Kansas BE048

HEED MoneyT Free Book deteds Cash, Loans, Govern-
ment Gramts. Bi% elkgitle—regardless of past credit history,
Write: KPA, Box 3TI-ENM, Woodmare, New York 11588,

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$500—51000 Month Plan Raising Rabbits. Free deladls.
White's Rabbitry, Box 48FM, Clarence Cender, NY 14002-
0048

OF INTEREST TO ALL

COMPUTERIZED STOCK CHAATS—30 Industrishs—
Complete Updated Sefl $500 Hood, BMT 5 Fannan,
Amarille, TX 79110

FREE PRIVACY CATALOG. Cash income opporiunilies.
Hiding assets. Sacref loans. New wdentity. Eden, Box B410-
PC, Foundain Valley, CA 92728,

FREE Promotional Albums, Concerl Tickets, Sterecs, #ic.
indormation: Bamry Publications, 47T B2nd Street, Brookiyn,
MY 11208

HORSESHOE pachess miormakion and game melabed
ibema. Send glamped seli-addressed ervelops. Mational
Horseshos Piichers Association Dept P, 238 Wiltkinsonville,
MA D580

CLSTOM Merriam-Webster word sts pre-sconed by com-
puter fo your alphabel valuas, AN Playofts and Thebreakers.
#10 SASE 1o: Stalgam, 5668 Ghagrin, Mentor, 44060

MOATGAGES, |oans bleading you dry? Cul langth and
interest charges. Complete step-by-step plan. §10.70 and
BASE, Andrews Associates, 7741 Route 20, Fablus. Mew
Work 13063

ARTERID SCLEROSIS ks Mo 1 kilker in Amarica i you are
suffering fmm or wrnod about n‘rlrru scherogis send hao
dollars for i v lape on g new product fo:
Linkco, P.O. Box 211, Solu'nnn..l.r_ BES5T

ENTER Sweepstakes And WIN! Details Free, ET. Chris
Distributors, 404 106h S8, New Casile, De. 19720

BORROW £100-5100.000! Instant Reply! Mo Co-signers!
Rush Stamped Enwelope! Financial. P.O. Box 188T(P).
Richardson, TX 75080

By Mail. Write: Elite, Box

BORROW  $500-$25,.000
JAES-PM, Mew York, NY 10163,

GET $1000 CREDIT immadislaly. Mo cradit check or
sacurity deposit. Nat information. Actusl credil line. (415)
TEI-5306

PRIVATE ADDRESS GUARANTEED Remalls, tres
packet. Flying Fingers, 4806H Shearns. Valico, FL 33564

REMAL Service - Slamped remails §1.00. Choice of NYC,
Boston, Phila., 0.0 Send io: MSC, P.O. Box 8425,
Wyamisaing. FA 10610,

SAN FRANCISCO: 4 Scenic posteards $2.00. You stamp,
wie remail free. Stamped letiars remaiied $1.00. Hadley, 16
Cakfornia, Suite 205 San Franctsco, 84111

FREE Remail-Forwarding Brochure Write: MRS, Box
B20, Deartxprn, Michigan 48121

RELIABLE Fsmalls. Conhicentizl 5100 Single Kings
Crown, Box 36100, Gincinnati, Ohio 45238

WANTED MISCELLANEOUS

AUTOMOBILE LITERATURE WANTED: 1900 - 1970, | buy
sutomobibe sales brochwres, manuoals, stc. Wabtsr Miller,
6710 Brookiawn Parkway, Syracuse. NY 13211

BUYMNG Tungsian Carbsda, Tungaten. Malybdenum, Sil-
ver Splder. Sikver Contacts, Gold, Platinum. BO0-321-8814
Ohiz #15-531-8533 collect,

GOLD, Sibver, Platinum, Mercury, Tantalum, Samples
Evaluated Frewm. Ore Assaying Sernce. Call Wholesale
Terminal Toll Free: 1-800-832.1010

FOR SALE MISCELLANEQUS

20-35 Rumbey Oil Pull Tractor Alss Land. Odin Bramaath,
Lawion, Morth Dakots 58345

QUICK Cash LOAMS|I Writa: FICPA, P.O. Box 748
Pingonning, Mi LBES0,

MONEY fjcaned. Mo one relused. §10,000,00 1o
$1,000,000.00. Send $10000 processing 1ee to: Proj@ct 26,
#4812 Folsom Bivd., Sulte 300F, Sacramanto, Ca B5818.

BORAOW $500—840,000! “Overnight” On signature.
Kesp indelfndlaly! Write: Action R, 3660 Wilshira, Los
Angelas, CA BOHO

MEED CREDIT CARD? Application rushed. Suben, 253
Troup 51, Rochester, NY 14608

HUGE SAVINGS Ebminate Dealer Markups. Free Trisl
Battaries Wholesale. Terms Arranged. Call Toll Free 1-800-
X312, Or Wrike: Lloyds-PRC. Rockiond, IL 61110

FREE HEARING AID CATALDG- Save "5 by mail Wrils:
“MoneySavers, B500FM-6. Langdon, Sapulveda, Calitornla
B1343.

COMPLETE HEARING AID LIME! Monsyoack Guaranies!
Save $300 10 $500. Gread Lakes Hearing Alds, PO Box 26818,
Sandusiy, Ohio 44870

VEBA® Obtfained Easily! Free Details! Cradil-PM586, Box
2298, Sandusky, OH 44870

FREE WOMEY! 3300000000 Givesway, Grants. Heaver
repay. Dataile $1.00. Jakla, Box 3086PME, Saminobe, FL
33542

PERSONAL Loans up to $30000.00. Tum Down By
Crinera? W Can Help’ LISL Box 3178, Tempe, AZ 85281

DIVORCE

WANNING  Information §200  MEN'S  RIGHTE
ASBOCIATION, 17854 (Lyons), Forest Lake, MN 55025

HOW TO LEGALLY INCREASE YOUR PAYCHECK
PROVEN mathod _ resubts .. Tax Sawver
Asgocisies, Bow 32120, 1 Louls, MO €3132

MAYAM PENDULUMS, TALISMAMNS. Mystical powars.
Made of Jadeita, as the Mayans used since BC. Request
Imfprmation and wery ineresting begend. Moel Merriam,
Imporier, P.O. Box B491, Torrance, CA 90504,

VISA MASTERCARD. Poor crodil unimporiant List of
lteral banks. GUARANTEED. §7.00 Gil, 381
Mortheast S551.. F1. Lawderdale, FL 33334

ATT: ALL PM MAILORDER ADVERTISERS. PLEASE GET
YOUR ORDERS IN TO U5 BY THE 5th OF EVERY MONTH
REMEMBER SKIPPING ONME MONTH MEANS LOSING A
MONTH'S INCOME! DON'T LET THES HAPPEN! STAY ON
SCHEDULE!

TELEPHONES sales—service (American madé) wrila:
Telephones. Box 8ML Simpson, PA 18407
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BIBLE (heestions srawerdd. Stamped envelope. Bykon,
kT167 Bantier, Dotroit, Michigan 48218

TAUSTWORTHY forwarding. Starmped remalls $1.00
Diamond-H, Box 1264, Caddo. Tecas TH026

CONFIDENTIAL Mail ReceivingForwarding. Mail Drop,
Box 18039PM, Oriando, FL 32860

UNLISTED ADDRESS Discreet and confidential. Pemall
$1.00 Singla. Mail Forwarding Service, BO5D 5. Main,
Houston, Texas 77025

MEXICD Ramalls £2.00. Browdar, Apartada Posisl 5-218,
Maxico, O.F.

0 YOU chew Tobaceo? Samples $1.000 Write: Fredco's,
Orasdan. Tennesses 38225

QUALITY CIGARS - BIMCE 115, Cellophanes Printed
With your Name, Siogan, eic. Bonus Offers. Free Catalog.
Swann, Box 22068, Tampa, FL 33822

ROLL Your Own Cigaretie Tobacco. Free Catalog. Grean
Aiver Tobacco, Box 1313 PM, Cwensboro, KY 42302

BUY ANY METAL CHEMICAL Anything 53.00 Scientific
Salos, 3276 Yongs 51, Toronto, Ontano Canada M4N-ZLE

LABCRATORY CHEMICALS, GLASSWARE—
APPARATUS. Catalog $1.00. HAGENOW LABORATORIES,
130 Washington, MANITOWOC, WISCONSIN 54220

FORMULAS, PLANS, ETC.

ANY Formula 510,00, Catalog 52.00. J, Betiort, Box 568,
Chicaga, 60690

MONEYMAKING CHEMICAL FORMULAS—THOUSAMDSE!
CATALOG S500 (REFUNDABLE): GWA3, Box 183,
Brookfiekd, Wisconsin S3006-0193

ANTIFOULING Marina Painl Compounding, instruotion
manual 514 85, Datails frea. Wilkm, Box 1558, Walley Canbes,
CA 92082

SPECLAL SERVICES

FREE Deteits! Postal Shoppe, 386 East 800 South, Sati
Lake Ciy. UT 84111

INFORMATION On  anything, Ferguson Flesearch
Specialists, 80-15 Woodaide, Woodsids, Mew York 11377,

SECURITY, Confidentiality. Details:  Consumer
Warehouse, BX33 Pacific #508, Siockion, GA B5207

INFORMATION On Any Subject Arzona Ressarch
Burasu. 1122 East Adams, Buite 3, Tucson, 85719
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GIANT Hert Gatalog! - Free Samples! Send 3§
[Refundabie). Pann Herb, B0SP Morth Sscond. Philadeiphia,
19123

HEALTH, VITAMINS

RESPIRATORY ILLNESSES, sinus, bronchial, efc.
RESMRITIER helping 1housands breathe easiar. Medicane
Reifmbursable. Trnis! available. RESMRAIZERS, 474 BOYDS
SCHOOL ROAD, GETTYSBURG, PA 17325 TELEFHOME
{717} 3341478

MY FULL health and finess program Readly Doas Work|
Looss weight and keep it off. | did—you willl Complate
Program $1000. Full refund if not complelely satisled.
Mosrig Gantry, P.O. Box 445, Marshall, Morth Camlina 28753

RECIPES, COONKING, ETC.

AT LAST | CREAMY-RICH POTATO SALAD, Recipe,
£200. Dee’s, P.O. Box 186, Stratiord, N 08084

BALAD dressings—H85 basic, uiique necipds lor veggies,
fruit, saafood 3550 plus $100 postsge.  hanaling.
Dressings, P.0. Bax 184, Fivarion, CT 06085

DUTCH CHILL One of a kind $3.00. 5295 Weslarville Rd.,
Westerville, O 43081

LAURA'S momemade poialo salad recipe Satistachion
guaraniesd. 5200 SASE P.O. Box 304, Wardarsvilke, WV
26851

FANTASTIC spagheiti pork casserole recipe
Scrumplious. $1.50 with SASE. Minule Supply, 5817 Gabrisd
Dr.. Loweland, Colorads B0537.

COOKIES 101 Favorie 5698 Joanns, P.O. Box T66P,
Chardon, Ohio 44004

MUSTARD LOVERS — Make your gwn different varisties.
Send 5395 phes SASE: Meadowlark, P.0. Box 4284, Balboa,
CA 87661

DELICIOUS ways with lefiovers. Sand $3.00 to: Recipes,
P.0r. Box T000-413, Aedondo Beach. California 50277

burgers, and morel S345 to: WMA, Box 230267,
Anchorage, AK. 99523

10 PENNSYLVANIA DUTCH favarites, $2.00 LSASE. Box
209, Bloomingdale, MY, 12013

PEIZA, Macho Recipes, $200. Leo's, 116 East Archer,
Peoria, lknods, 61603

MOMMA Loka's “Secrel” Fresh Apphe Cake, Send $2.00,
Palmer Enterprises, Depl. A1, Box 2131 PME, Lawton. Ok
73501

WINEMAKERS—B. knrs: Frem i catalog of
suppdies. Semplex, Bow 122T6R, Minneapalis, Minnesata
S541302T6

WINEBEER MAKING Colalcg: BAJ Enterpreses, 1845
South 194h, Springlield, lilenois 62700

BEER LOVERS—Rrew your own. Delicious! Inexpensns
Froe Catalog. Beer Oear, Box 25083M, Lansing, Michigan
AB909

BEEAMAKERS ONLY Free CatalogMewshetier Williams',
Box 461MK, Oakland, Calilomia 54604

WINEMAKERS—Beermakers Frea Low Prices.
Free Recipes. Ceflar-M, Box 33525, Seattla, WA 38133

FREE Beermaking Catalog. German, English Malts
Moneyback guarantes. HOMEBREW, Bow 158M. Haslett,
Michigan 46840

MOUTH WATERING CAJUN CREDLE Rocipes. Gumbe,
Jambalaya, Rodfish Dishes, Sicteon Guarsniesd Cibers
$16D. 5t Amand's, Bok 14314, Mevaun, Loussiana 0075

OVER 250 DELICIOUS LOW CALORIE RECIPES - Evary-
thang from ROCK LOBSTER CONTINENTAL TO CHOCO-
LATE CLOUD DESSERT. Delicious meals and a irim
waistline at the same time, Sond $4.95 plus §1.60 pdh 1o0:
JMK Markiting, 7548 Cabrillo, La Jolla, CA 52037

WINEMAKING, BEERMAKING, ETC.

WINEMAK NG —BEERMAKING—GASOHOL Free Supphy
Caialog. Yeast Equipment Condinental, Box 188PM,
Casselberry, FL 32707

WINEMAKERS—BEERMAKERS - Frea Catalog - Fast
Sarvics Large Selection: Kreus. Box 7BS0-L.

lnﬂﬂﬂﬂﬂﬂﬂ-lm Missouri B4053

BURGLAR ALARMS & HOME
PROTECTION

SAVE 510007 of dollars, gain peace of mind, Burglar
Alarm labels for autos, homes, campers #lo. Samplas and
mara (nlp., send §1.00 to. Apax Burglar Spool, Bon T4T,
Brighion, Mich. 48118

ALARMS Catalog: Complete nstructions And Paris
Horme And Cars, CCTV, Telaphone Equipment. Only §1.000
P.O. Bax 1504, Upland, CA 91788

PROTECT HOME FROM NUCLEAR FALLOUT construct
maxpensive eiecirostetic shiskd Use housshold dems,
§5.00. Baercraft Enginesring.
Wisconsin 54656
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Silver screen color
“Kinemacolor,” a new mo-
| tion picture color process,
brought the bright colors of a
budding rose to the movie
sereen. The svstem used a
| whirling tricolored filter dise
|  mounted in front of the lens
| of a movie camera loaded

with black-and-white film. A

gimilar dise in front of the

projector lens provided im-
.| ages which copied natural
U colors “to 4 remarkable de-
LHl gree of perfection,” Though
' Kinemacolor never did catch
on, the same idea resurfaced
e— 40 vears later in early at-
tempts at eolor TV,

All for a picture
Aerial  cameramen  gave
those trusty biplanes a
workout in their never-end-
ing quest for unusual and
exciting shotz,. PM's cover
showed a stunt-pilot's eve
view of the world at the be-
ginning of a loop. Other pho-
tographs showed the ground
as zeen by an upside-down
flier and by one in the middle
of an inside loop. The planes
themselves were the sub-
jects af other photos, includ-
ing thoze showing the frame-
and-fabric  craft in  the
process of diving, looping
and stalling out,

Backyard eagles

Some wild and wonderful
homebuilt planes were tak-
ing to Oregon's skies.
Sparked by Silas Christof-
ferson and John Burkhart,
Oregon's  pioneer  plane
builders, the Oregon chapter
of the Experimental Aircraft
Aszsn. was the nation's most
active group. Their creations
included a 1937 flving saucer
(that one didn't fly), a 4-
engined executive amphibi-
an, a hiplane-to-monoplane

comversion and a “double
cub” (these all flew). Many
members built their own

Homebullt planes take off.

antogyros,

SOYEARS AGO: June 1936

Z5 YEARS AGO: June 1961

TIME MACHINE

Grandstand construction sets record

A fire that destroved a ma-
jor-league  haseball park
prandstand in 'Washington,
D.C., only 25 days before
opening day set the stage for
a dramatie demonstration of
new  construction  tech-

| Man-made island

A Sub-acre man-made islamd,
to be ['nn'.l]lh'h'-ri at the same
time as the new Oakland ['r'fll'-.'
Bridee, was built as the site
of the San Francisco Inter-
national Fair.

Amphicar

A spiritual deseendant of the |

WWII Army Duck, the Am-
phiear was either a seagoing
gports car or a highway-hap-
pv motorboat. The 43-hp
Triumph engine in this little
rear-engined package drove
the two rear wheels when it
was on land, or its rea-
mounted twin props when it
was in the water. The Am-
phicar was less than com-
pletely successful as either a
boat or a sporty car, but was
nevertheless a very clever
':il,":‘-i.!.fn.. and was in ANy Case |
whale of a lot of fun—aom land

ar lake.

| infrared

nigues. 1t took 800 men only
22 days (and mghts) to ¢re-
ate a concrete grandstand
500 feet long and 69 feet |
wide, Construction involved |
pouring at a record rate of 1
sruare yaord per minute,

Telephone ‘wires’

The “latest turn of radiotele-
phony™ was the transmission
of dot-dash code between a
plane and the pround over an
beam. The man
sending the message faced a
mivrophone and “talked” in
“dit-dah™ code, imitating

| telegraph dots and dashes.
At the receiving end, the

message was heard as a
shrill interrupted whistle.
Light beams offered high se-
curity for communications
between aireraft or naval
vessels, The 10-pound sys-
tem could even be adapted
for use in spy balloons.

Component bow

Fiberglass bows, though a
bion to archers, have posed
problems in matching bows
to individual archer’s needs.
A mix-and-match box, witha
variety of interchangeable
E?il'l't.‘-, '||I'||'~'”il'l'| i | '.'I.'iiil‘ I'H.H_E{"
of zizes, stiffnesses and grip
patterns for almost any en-

thusiast, ™
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Théﬂmbst honest

ol o

Go ahead. Compare this onet
with any other truck you can
think of. Part by part. Dollar for
dollar. We're sure you'll agree.
This Dodge is a tough, lay-it-
on-the-line piece of machinery.
It's a truck with a no-
nonsense approach to any job
it's asked to do. With the kind of
go-for-it capability that, over the
past seven years, has helped
Dodge earn more off-road

championships than any other
pickup in the business. Another
thing. It's a truck that never lets
you down on value. And proves
its faithfulness by offering you
America's best truck warranty.
Only Dodge Backs Every
Truck It Builds With
5/50 Protection, Standard.
We have so much confidence in
the quality of the trucks we
build, we back them with the
same warranty we give the cars
we build. With our standard
5 year or 50,000 mile Protection
Plan® Nobody else...not Ford,
not Chevy, not the imports...
does that. When we say we
build tough trucks, we prove it
There’s something about the
way it sits on the road that tells
you this one isn't going to leave

you hoping for more. A look
that's straight, direct, unshak-
able. The name is Dodge.

Shown with dealer installed options,
*Limnited warranty on the engine, powertrain and

aginst outer body nest-through, Exchudes leises.
Restrictions apply. See copy at dealer.

AMERICA'S BEST BACKED TRUCKS
¥ 550
Y RAM
TOUGH

[AVISION CF CHREOSLER CORPORATIONN

BUCKLE UP FOR SAFETY




SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight. \

16 mg. "1&r", 1.7 my. nicoting
av, per cigarere by FTC method.



