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THE EXPERIENCE
LASTS A LIFETIME.

Things happen fast in the Navy. And
with more than sixty career fields to
choose from, you get a choice that
will give you a headstart on the rest
of your life.

From the beginning you get
training and on-the-job experience
with some of the most advanced
equipment in the world. And travel
i that will take you places yvou've only
& ~ dreamed of. Hong Kong. Naples.

) il Bmagkuk Rio de Janciro,
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e NAV\'.
T’S NOTJUSTA JOB, ITs AN ADVEN'I'URE.
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ometimes, things just don't work out—as Henry Ford 11 reminded |

Lee lacoeea on the oceasion of Iacocea’s firing from Ford Motor Co.
That seems to be the case with us and the Bonneville Salt Flats. For the
past two years, we've been trying to set some land speed records at
Bonneville and it just hasn't worked out. Two years ago, we tried the
high-tech approach with a Buick Skyhawk outfitted with a 4-cylinder
engine, twin turbochargers, waste gates, experimental fuel injection
and the whole nine vards. The engine puked its guts on every run. Last
year, we decided that the way to go was the old hot-rod approach,
forsaking turbos and
fuel injection for cams
and carburetors. On
the way to Wendover, =a
Utah, from Los Ange-
les with the record-at-
tempting Buick Sky-
hawk in tow, our crew
ran into the most se-
vere windstorm in de-
cades. The wind
flipped our trailer and
wrecked the car inside, Before the filp: PM crew packs Skyhawk for Bonneville.
So, perhaps you can
understand why we've decided against a third attempt at setting any
records at Bonneville, It’s too dead there, anyway. Does anyone know
if it's possible to set any car speed records in, say Cancun? . . . We've
all heard the news reports. The anchor says something to the effect
that Shuttle astronauts today made several repairs to a satellite in orbit
around the Earth, restoring it to full function. I've always wondered

what exactly you have to do to a satellite to fix it while floating |
weightless hundreds of miles above the surface of the Earth. And what |

kind of tools do you use in outer space? Our cover story this month
(page 103) answers these fascinating questions and more. Check it out.
. . . I've often said we'd go anywhere for a story and, while Japan isn't
the farthest point on the face of the Earth, it's pretty far to go for one
article. Yet, that's where West Coast Editor Steve Parker went last
fall to bring you the story in this issue on the new 4-wheel-steering cars
being developed by several Japa-
nese automakers (page 94). Nissan,
Mazda and Toyota have 4ws sys-
i——= tems under study and Parker ex-

" Tokyo Motor Show. Not only did he |
| pet the story, he got to drive Toyo-

wheel steering. My question is, is
the concept ahead of its time? Or,

has come? "Til next time,

277

| Parker checks 4-wheel-steering Toyota.

ta's experimental FXV with 4-|

amined them all on hiz vizit to the |
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Joe Oldham

Ma ng Editor
Bill Hartford
Gra Director

ryan Canniff

Science/T
Dennis Em
Ted Francis, contributing editor

Aurtomotive
Wade A. Hovt, SAE, editor
MNorman 5. Mayersohn, assistant editor
Jim Dunne, Detroit editor
Michael Lamm, Steve Potter, Mort Schultz,
Rich Taylor, contributing editors

Home And Shop
Steven Willson, editor
Joseph Truind, shop and tools editor
Arthur Rooze, associate editor
Roy Berendsohn, assistant editor
Norman Becker, RHosario Capotosto,
Hteve Toth, contributing editors

Electronics
Stephen A. Booth, editor
James B. Meigs, Ron Scibilia,
Terry Shea, contributing editors

Timothy H. Cole, editor

West Coast
Steve Parker, editor

Editorial Production
Peter Francesconi, chief
John Bostonian Jr., art
Rebeeea Harth, David Mever, copy editors

Art
Ira Herrick, design director
John Johanek, art director
Alan Andresen, Ann Bennett,
azspciate art directors
Diane DePasgue, assistant art director

Editorial Administration
Josephine Caronta, administrative assistant
Barbara A. Novak, executive assistant

Editorial Oifices
224 West 5Tth St., New York, NY 10019
We cannot be reaponsihle for lnsg of unsolicited

queries, ManuscrFpis, or Ehm.m For return,
they miist be scoompanied by adequate postage.

POPULAR MECHANICS (155N OXE-GGH) = tub&lhd
memthiy by The Hoxrst li.lr!urr'pum =24 'WM ‘-"t Btrewd,
New York, NY 10018, 5.4, Subscription it
States anid  poeswssEns, FIL0T for one 'mr 7 for twn
L& ol all sther conntries, adi l‘thmhrm_vur

ol oo [ll.u‘l.l]\rw'!’m'h.ﬂ‘l’m'l‘l.lﬂlﬂnu]

iling offices. A weeoiwi-class mailing-in-Canads priv-
e by Caruula Poet, Windlsor, Ont. Registens] ns seoond-
matier nf the Post Office at Mexico DLUF., Mexieo, June 20, 1950,
[2] tmhymHmfmm All ights reserved. Primted

in L8A
R: Plensn spnd pddress changes W Popular
PD H-u.b:ll[ﬁ-‘l Do Moines, LA GRG0,
SURACH W SERVICE: Mechanio: Mugnuzine
wil]uj:h'nrkmrﬁm its resdder of a complete new or remewal
subsseription uniertake fulfillment of that order o e to
prenide the idefivery either to the Postal Service or
mm d:wtlﬂmwﬂiﬂﬁrmm
rukifiet ol the isse

ion, with @ request ﬁrlnF

may have
mwﬁmPn
[ieue

i

d.ﬂellﬂu.'iﬂhemvmrm
ﬁ.rmerwtmm

10, ihﬂldm A‘Iﬂ'ﬂu’mﬂtﬁi—l‘m 1mr¢m
lowa residents eall 1-800-512- 1272, Please enclose vour mailing
ahel when writing to = or renewing pour ssherription =
MMMMWHHMMMWM
Hlj.l.l‘l.ml.nme STV,

Llse this for subeeription orders & inquires. POPL-
IAHHH]MNHE, P00 Boo §0064 Des Motnes, LA 5850,

POPULAR MECHANICS & FEERUARY 1986



Small Wonder

It’s here, pocket-size radar protection.

Im;u.:ine: a superbhy crafted electronic
instrument, powerful enough o
protect against traffic radar, miniaor
ized enough o slide into a shin pocket,
beautiful enough to win an inter:
national design award.

Small means
nearly-invisible protection

That could only be PASSPORT.
It has exactly what the disceming
driver necds, superheterodvne
performance in a package the size
of a cassette tape.

This miniaturization is possible
only with SMDs ( Surface Mounted
Devices ), micro-electronics commaon
in satellites but unprecedented in
raclar detectors. [t's no surprise thar
such a superlative design should be
greeted by superdatives from the
expens

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

The expers report excellent

performance. Simply switch PASSPORT

on and adjust the volume knob.
Upon radar contact, the alent lamp -
glevas and the varable-pulse audio

Small means
the size of a cassette tape

begins a slow waming: “beep” for X
band radar, “brap” for K band. Simul
taneoushy a bar graph of Hewlen
Packard LEDs shows radar proximity.
As vou get closer, the pulse
quickens and the bar graph lengthens,
Should vou want to defeat the audible
waming during a long radar en-
counter, a special switch provides
silence, vet leaves PASSPORT fully
armed for the next encounter A
photocell adjusts alert lamp bright-
ness w the light level in your cac
PASSPORT was designed for vour pro
tection ard your convenience.

- & |
k'

L I I
In PASSPORT, 102 SMIs [ right ) do the work of
ordinary ransistors, nesistors and capacitons.

PASSPORT comes with a leather
case and travels like a pro, in vour
briefcase or in vour pocker — o the
job for trips in the company can on
aimplanes for use in far-away renials.
Just install on dashtop or visor, then
plug into the lighter PASSPORT keeps
such a low profile. It can be on duty
without anyone 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 1o answer
any questions vou may have. If vou
decide o buy, we'll ship vour
PASSPORT within 24 hours by UPS,
and we'll pay the shipping. For an
extra $6.00, Federal Express guarin
tees 48-hour delivery,

If you're not satisfied within 30
days, rerum PASSPORT. We'll refund
vour purchase and your return ship-
ping costs. There are no hidden
charges.

Isnr it time for a PASSPORT of
VO O

$295 ( OH res. add $16.23 tax)

Slighth: higgher in Canada

e

’
—

D 1985 Cincinnat Microwave, Inc.

PASSPORT

RADAR-RECEIVER

Call Toll Free 800-543-1608
Cincinnat Microwave

Depanment 100-068-C14

One Micromave Pl

Cincinnati, Ohio 45296-0100
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Letters

I built your woodsplitter
(PM's Back-Soving Log
splitter Lets You Split A
Cord OFf Wood In 2 Hours,
page 142, Oct. '78) with a
change in engine size from
3% to 7% hp. I eplit 10 cords
of wood in about 3 hours.
RICHARD FABRIZI
GRAND ISLAND, NY

Okay, now let's stack that
wood neatly! Other readers
who want to harness their
energy and stay fit without
running around in circles
can build one of PM's many
projects. They're deseribed

chure. The brochure is avail-
able by sending a check or
money order for $1.50 to
Popular Mechanics, Box
1014, Radio City Station,
New York, NY 10101,

Gimme a Jimmy

Cars—Cars You Coan't (et

want to let you know I've
had one since July 1984, My
Suzukd Jimmy SJ is a 410LC
maode] with 970-ce, 45-hp en-
gine. It's a 4-cylinder, 4-
stroke, water-cooled, ohe de-

in our Plans and Ideas bro- |

M\
D
e b

Hello, Dolly!

Here's a photo of the tool
dolly that I built using the
illustration and instructions
in your story Build PM's
Tool Dolly (page 132, Oct.

A = 'g2), However, | changed

Reader Fabrizi quick-split 10 cords of wood with PM's splitter.

gign. So far I have 19,000
miles on it. [ get 30 mpg and
can go just about anywhere
in 2wd. I only have to use
4wd occasionally. The only
problem ['ve had with the
car was a separation of the
weld between the catalytic
converter exhaust pipe go-
ing to the manifold. It's a
guper vehicle for the $6800
that 1 paid for it.

EDWARD BOHNE

LAKE PARK, FL

We should have men-
tioned in our July '85 story
that some limited marketing
of the Jimmy did take place
herve. For an up-to-date run-
down on Suzuki’s models for
the 5., see Invasion Of The
Microears in this issue start-

ing on page 95.

I read Japanese Micro-Mini ;

Here (page 89, July '85) and [RORee

Bohne family has one of the first
Suzukl Jimmys available here.

gome dimensions and added
some features to suit my
needs—like a pipe coupling
so the dolly can be disassem-
bled for portability. I also
added carpeting on the up-
right so it won't scratch my
truck. When [ saw your arti-
cle, 1 thought the dolly
would be useful, and it sure
has been! TONY SIMON

GENOA, OH

Nice job, Tony. Readers
who wish photocopies of the
tool dolly story can send a
check or money order for
$1.50 to Popular Mechanics,
Box 1014, Radio City Sta-
tion, New York, NY 10101.

Build a car

I had an interest in kit cars
for several years and even
bought one manufacturer's
assembly manual. It was so
sad I lost interest. Then,
your article (The Real Fun
Of Building A Kit Car Is

Reader Simon’s dolly nestles up
to his engine compartment.

ducing a preat kit ear and
putting fun back into driv-

ing. LAWRENCE E. SMITH
GREAT BEND, K8
Thank  Blakely Aulo

Works for the Bernardi. It'a
their brainchild and they're
still selling it.

In addition they now
make a kit car called the
Hawk. Blakely's iz at 1248
Fufton Si., Princeton, WI
54968,

Bernardi kit car bullt by reader Smith has crisscrossed the Midwest.

Driving It When It's Fin-
ished! page 96, Oct. "81) in-
troduced me to the Ber-
nardi. Within eight months 1
was driving my own Ber-
nardi. I used a '74 Mustang
Il with a 2800-cc V6 and
automatic transmission for
my donor car. And you were
right—the real fun began
when it was finished.

We now have over 15,000
miles registered on the
odometer. The driving I've

- logged includes a trip back to

the factory in Princeton,
Wisconsin, to Texas last
February and to the Kit Car
Nationals in Detroit last
July,

Thanks to PM for intro-

The right height

I just finished construction
of your 3-position table
(Weekend Workshop: 5 Ta-
bles For A Movable Feast,
page 102, June '85). But, the
dimensions given on the
drawing for the inset from
the edge of the table for
parts C and D (9") did not
work oot to give the speci-
fied table height for the low
and medium positions. The
inget measurements for C
and D had to be altered to TV
and 7 inches, respectively.
STAN HECHINGER
LOS ANGELES, CA

Your numbers are right,
Stan. Thanks. m
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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.

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

High-MPG Four or
husky V-6 power.

For maximum mileage,
choose Aerostar’s advanced
Four with multiport elec-
tronic fuel injection. lts EPA
estimates of 26 city MPG, 29
highway MPG are the best of
any mini-van®*

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

Biggest payload.
The truck-tough Aerostar

can shoulder over a ton* of
payload-the most of any

mini-van. There’s plenty of
space to put the load in, too.
Cargo floor behind the seats
is over 7 L. long.
Filat, low-lift floor.
The rear liftgate swings up

" out of the way, so you can step

right up to the level cargo
floor for easy loading. Ground-
to-floor lift is only 25.8 in.
Tows 2 tons.

Here’s 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 Ihs,

That’s 2% times more than
front-drive vans!f

Whether you're towing or
hauling, the added weight is
on the rear driving wheels
where it needs to be for full
traction.

How the Mini-vans Compare

AEROSTAR  MINEAAM VAN

Agrodynamic for lower air drag a7 42
Standard 4-cyl. angina 23L 220
Electronic fuel injection YES ]

V-6 engina option YES MO
Maximurm towingt 5000 Ibs. 2000 |bs.
Maximum cargo volume cu, fLTT 140.3 133.0
Longer wheelbase, smooth ride 119 in. 112 in.
Short turning diameter 75 41.01t.

*With ool ey b kg

and curgo wi in owing vehiche.

**EPA estimatess 26 city MPG, 28 highvway MPG eguiapped
with 2L Foner EFT and standamd Sesperd mnoad trnsmission.
] on SAESFIIO0 Code Vil

Longest wheelhase,
shortest outside length.
Aerostars 119-in. wheel-
base is the longest of any
mini-van for a smooth ride.
But it's the
shortest van
overall and very
maneuverable.
Turning dia-
meter is 34 ft.
smaller than
the Dodge Mini
Rarm van,

Easy to get 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 you 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’s sized to go in
virtually any standard garage
or through the car wash.

Buill Ford Tough.

Ford took the time to
make Aerostar right the first
time. Built to pass the same
durahility standards as big
Econoline vans, it's already
had over a million miles of
accelerated testing. Now it's
ready for you.

Lifetime
Service Guarantee.

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.

Buckle up-

together we can gave lives.

AORD

AERDSTER




Imports

It's a teasze to be sure, but
this concept-car MG, put to-
gether by the Austin Rover
Group in England, could be-
come a production car in the
1990s. The EX-E couldn’t be
farther from the fapping
gide curtain MGs that came
out of the Morris Garages.
The MG eould now stand for
modular and glued up. Three
main modules go together
with the high-strength, alu-
minum-alloy frame: one car-

Slippery body Is made up of
plastic panels bonded to mod-
ules. Rear engine is Austin Row-

er’s 3-liter V& tuned for 250 hp. |

MG EX-E. concept car from Aus-
tin Rover, Is test bed for future
hardware—and software. Soon,

a computer will be your copllot.

ries the rear engine and sus-

pension, another the pas-
senger compartment and the
third the front suspension,
steering and final drive sys-
tems, Adhesive bonding of
the plastic skin panels eom-
pletes final assembly.

The test-bed wvehicle i=
powered by Austin Rover's
3-liter V6, a 4-valve-per-cyl-
inder aluminum unit tuned
for 250 hp. The engine and
dwd components were devel-

Nissan plckup for ‘86Y: had Its sloping hood and raked windshield
designed In California. Power for the 5E Is from a big 3-liter V6.

oped for the Group B MG
Metro 6R4 rally car. The
slippery body has a drag co-
efficient of 0.24 and the roof
is the eanopy-type most of-
ten seen on jet fighter air-
craft. Inside, a credit-card-
type key is for locks and
ignition, rain sensors in the
windshield activate the wip-
ers, and other instrumenta-
tion and displays—like navi-
gational  aids—take  full
advantage of the central
computer. This ear wants to
take you into the future. Are
you ready?

Nissan hotbed

Only Big Foot has more pow-
er. The 140 hp that lets Nis-
san's 1986%% pickup roll over
the competition comes from
a 3-liter V6, the larpest dis-
placement and only V6 that's
available in a compact pick-
up. The “Power” package of-
fered in SE models also in-
cludes power windows, door
locks and mirrors. Four SE
models—4x2 and 4x4 Regu-
lar Beds and King Cabs—are
the hot setups among the 14
models in the new pickup
line. Standard, E and XE
trucke come with Nissan's
2.4liter NAPS-Z Four
which, like the V6, is fuel
injected. Five-speed trans-
missions are standard in the
'‘Bo'is, amnd a new 4-speed
automatic is optional in the
2wd models. The Regular
Beds (72.6-in.-long cargo
beds) are on a 104.3-in.
wheelbase, Long Beds (88.0
in.) and King Cabs (73.4 in.)
are on a 116.1-in. wh. Cargo

beds are of double-wall con-
struction and are a deep 17.1
in. Pop-up tie-down hooks
are an innovation,

And, as you may have re-
alized from the photo above,
this is one good looking
truck. The hood slopes no-
ticeably and the raked wind-
ghield increases interior
room and serodynamic effi-
ciency. The design comes
from Nissan Design Interna-
tional in La Jolla, California.
President of the center, Ka-
zumi Yotsumoto, designed
Nissan's first pickup truck
back in 1958.

President of the La Jolla design
center, Kazumi Yotsumoto, and
his 1940 Nissan plckup.

Not imported
here

I seem to remember this car.
It just had itz b0th anniver-
sary. Yes, it's still made—in
Brazil, Mexico and Nigeria.
The ecurrent model looks

Anniversary whatchamacallit.

pretty much like the one that
was last sold here in 1977 (a
convertible was available 'til
"79). Big change for the anni-
versary edition is the “H0"
badge just under the base of
the radio antenna. What the
devil was this car? You
know, they always had a
chain through the hood han-
dle and locked around the
front bumper, ™
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SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Fregnancy.

16 mq "tar!’ 1.0 mg nicotine av. per cigarette. FTC Repont Feb. 85




Aviation

Plastic fantastic fighter

o e

] r bl

z - = T— .
Full-scale model of World War Il fighter, Spitfire Mark [, sits In front
of the Imperial War Museum in England. The plane i3 plastic.

The first plastic model I ever built was a World War 11
Spitfire fighter. It was a faithful 1/16 scale you doped
together. But the age of plastic models has advanced sinece
then, and now the Imperial War Museum in Duxford,
England, iz showing off a full-scale model of the Spitfire
Mark IX. It's made of glass-reinforced plastic from molds
taken from the actual aircraft, so the model is faithful down
to every rivet. Specialized Mouldings of England is making
copies of this fighter for several museums and will build one
for anybody at about the cost of a used Spitfire—if you can
find a real Spitfire.

The

Fuel de-icer

PPG Industries has intro-
duced a new fuel de-icing
additive. Prist Lo-Flo is
available in an B-ounce aero-
sol container that will regu-
late delivery of the de-icer
precisely.

Primary aircraft

We opened discussion in this
gpace last month on federal
proposals to make it easier to
get a pilot's license. Just
about everyone in the avia-

| tion industry has a bone to

pick with that proposal. But
another federal propozal—to
create a new licensing proce-
dure (like auto registration)
for light aireraft—is meeting
with more favorable recep-
tion than the aforementioned
regulatory proposition.

The proposal, backed by
the Aireraft Owners and Pi-
lots Assn. (AOPA) and by
the Experimental Aircraft
Assn. (EAA), essentially

the category of licensed air-
eraft. At present, you don't
need a license to fly an ultra-
light. That's a selling point
for some buyers. But it is
something that is disturbing
to the peneral aviation in-
dustry. Sport planes, crop

dusters and kit planes of all |

kinds would fall under the
aegis of the new license if it

is adopted.

Flash flies

The European “microlight”
aircraft business got a boost
late last year when the Brit-
ish Civil Aviation Authority
approved the Flash for
flight. The 2-zseater s
powered by a 440-ce engine.
It folds for traveling. Flash
is made by Mainair Sports
Litd. of Lancashire, En-
gland. The microlight flier
sells for just under $7000 in
kit form,

The microlight Flash Is a folding 2-seat kit plane with power.

Panther pounces

One of the most popular ex-
perimental kit planes shown
at Oshkosh's big Air Show of
1985 was the Rotec Panther
2 Plus. It is now available
with an electric starter and
full-span ailerons. The aile-
rons and a balanced rudder
give the 2-place Panthera lot
of flight maneuverability. In
fact, the plane represents a
whole new airfoil design that
makes it possible to land
safely in 20-mph crosswinds.
In test flights, the Panther 2
Plus completed controlled 5
turns down the runway on
one wheel.

In flight, the Panther can
be slipped smoothly to the
right or left with no abrupt
changes in sideslip angle,
piteh, roll or yaw. Basically,
the plane rolis like a military
fighter. The Panther 2 Plus
costs 3790 from Rotec En-
gineering of Duneanville,

| Texas.
would bring ultralights into |

One-piece flight

Coming soon at most of your
Ultralight Aireraft dealers
will be a single-seat, “joined-
wing” aircraft. The joined
wing arranges the ultra-
light's wings to form a dia-
mond shape in plan view and
front view. The two wings
become one joined unit with
higher stiffness and lighter
weight than on planes with
traditional wing layouts.
The first company expect-
ed to go commercial with this
design is Summit of Denton,
Texas. The company's Tri-
dent airplane will be sold as a
kit with an engine and pre-
molded fuselage and wings.
No glues or epoxies will be
needed to finieh the kit.
NASA, the Navy and sever-
al universities have explored
the joined-wing field for
more than a decade. So far,
Trident iz the only one ex-

pected to go commercial. PM
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Imagine the character your garage will
have with over 100 of the worlds mast
sought after cars covering: every bit of
bare walll Just think, Camaros, Corvattes,
Trans Ams, Mustangs, Mopars, Ferraris,
Lamborghinis, Porsches, Street ‘Rods,
Monte Carlos, and more — lots morel

And, these aren't jusl any car posters —
they're authentic Classics Collection® Prints
by Power Braphice—the recognized leader
in the automotive art field with over two
million prints sald. Each print listed is nice
enough 1o frame and display in the fanciest
of homes and offices — we guarantee
you'll think so too or your money back.
What makes them truly sensational is that
they're inexpensive ‘enough to put up in
your garage.

Now from PERFORMANCE POSTERS, youcan
ordar any print in the collection fora low
§4.50 each — choose any 3 for $12 — any 6
for 820, or decorale a whole wall with 12
for £35.95. And . . . should you decideto go
whole hog and walipaper your garage with

. we affer the
entire automotive collection of 106 dif-
ferent 16"%20" prints — a $477.00 relail
value, for only $295. Thal's a savings of
over $180:001

Two last things, Guarantees. Two of them,
First your money back if for any reason
you're not 100% salisfied. Secondly, an
extra print free if you catch us out'of stock
on a listed title. (Except when discontinued
by the publishar).

I's easy (o orderd o
Just mark selections or list by stock # on plain paper.
Color Codes RD=RED BK=BLACK BL=BLUE WH=WHITE
SL=SILVER BG= BURGUNDY MA=MARDON OR= 0RANGE
CPE=COUPE ETC.

b
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3.4
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2 o I 722 64 5L IMPALA
o : CHENEILER - GTNEET MOUL. MACHNES -
E- COlY (800 A
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- BRRD G 0 DUecE
l & MSBCOMV Ol B CAWPATE DN 3 TLTAK
""—W' oo Dms 340nFom 0
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Classics
Collection

URUER 87 MAILI  CATALDG $2.0U AEFUNUABLE UN FIRST ORUER

CHECK [0 AMEX [ WISA D) MASTERCARD O
PERFORMANGE POSTER GO ACCT #
Desvvilbe, NJ DTE34

it
i

i
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FRICEE" $4.50 EACH

ANY & FOR £20.00
ANY 12 FOR §35.35

sagagees
E!!l

Rush the ____ prints I've marked @ ____ Sub §

ALL 106 CAR PRINTS
ONLY 5295.00

13
ER

M.J. Residents onty add &% 51 tax
UESA SHIPFING" (same all ordersh

Shipping: ADD 53.00

8%
S

00000000 ODOAGDOOO 0Og
ESTHREEE 3Zay3PEst: g

ERZEBBEEE. B

£

“DUTBIBE UBA Canadsan and overseas customers must send LS. Bank drafl in IS, FUNDS,
Mo personal checks from oulside USA. Add 55.00 for shipping wia swriace — $10.00 for
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£

MONEY BACK EUARAMTEE ON ALL ORDERS! BEAUTIFY AMERICA! DECORATE YOUR GARE
L8 & _§ & _§ _§ _§ _§N &8 _§ _§ _§ |



map picture.

Map shows Earth's hotter reglons [orange) 60 miles below surface.

Satellites have helped us change the world map’s contours
and dimensions slightly over the past 30 years. But comput-
ers connected to both zatellites and seismographs (the
sensors that detect earthquakes) are revealing a new kind of

It’s called seismic tomography, and it presents a picture of
the Earth’s temperature 60 miles beneath the surface. The
orange regions are hotter and the blue regions cooler,
Selsmic tomography is helping sclentists around the world
discover new potential earthguake sources as well as new
sources of oil and other products,

You can see more of these images on the Public Broadcast-
ing System’'s new series “Planet Earth.” The TV show is an
exeiting report on the very latest developments in earth
seience and the technologies used to explore it. |

Earth drift shift

The Earth's magnetic field is
little understood by geo-
physicists. But all of the sci-
entists agree that it is relat-
ed to the flow of liquid metals
in the hot core beneath the
Earth's surface. Geophysi-
cists also know that the
Earth's magnetic field is
drifting westward about 1°
every five vears, or about 12
arc minutes per year.

Data reported in a recent
issue of Science News now
suggest that there were

sharp jerks in the magnetic |
drift in 1969. That is, the |
drift exceeded 12 arc min- |
utes by a tad that year, then
went back to 12 are minutes |
in 1970. A similar jerk seems I
to have been recorded in |
1912. The scientific commu- |
nity is puzzled by the jerksin |
the magnetic drift. But re- |
searchers now believe there
is a bubble in the Earth's
liguid core and the changes
in the flow of magnetism
happen when it comes to the
surface periodically.

Shuttle prep

As [ prepare myself for can-
didacy to be the first journal-
ist on the Space Shuttle, I'm
learning a great deal about
getting into shape. I'll be
sharing some hot tips with
you in the next few months.
At this writing, I have lost
over 30 pounds without hav-
ing to change my dietary
habits much.

['ve been following the ad-
vice of researchers who be-
lieve in the “set point" the-
ory. It simply states that the
human body adjusts to a cer-
tain caloric intake each day.
The amount of calories your
body is used to having to
maintain itself is the set
point. If you want to lose
weight, you will have to ad-
just your set point. That can
be accomplished by depriv-
ing the body of calories, or
by increasing the body's cal-
orie requirements through
exercise.

The problem with dieting,
warns Dr. Mel Hoerner of
Sports Medicine Associates
in New York, is that it may
trick the body to your detri-
ment. “If the body is used to
adaily intake of 3000 calories
and you suddenly go down to
1500 calories, the body will
consider itself under attack,"”
Hoerner explains.

The results may be the
conversion of muscle tissue
into fat to produce emergen-
cy calories. Dr. Hoerner and
others suggest exercise is
the best way to begin attack-

| ing the problem. Exercise on
a moderate level burns off 78

calories, a function not read
as a danger sign by the body.

| at the center of the Milky

| the galactic core? Scientists

| century are expected to sup-

| metallic coolant? The gues-

Galactic
question

The central region of our
own galaxy, the Milky Way,
is a hotbed of strange activi-
ties, It has long been sug-
gested that a black hole rests

Way. But radio telescope in-
vestigations now suggest
there is an energetic “jet” of
matter coming from the
same region.

Is the black hole sucking in
star dust? Or is there a mag-
netic source of some kind at

at the University of Califor-
nia and Columbia University
are looking at radio photos of
the core. We'll let you know
when they have an answer,

Fusion vision
Fusion reactors of the 21st

ply a large percentage of
America's energy. The reac-
tors will generate a lot of
heat, and it's expected that
liquid metals such as lithium
will be used as coolant. Fu-
sion reactors work by com-
bining the nuclei of simple
atoms to form energy and
new heavy atoms, To do it,
they need large magnets.
Will the magnets disturb the

tion is now being explored at
Argonne National Laborato-
ry. Its new liquid metal ex-
periment chamber has begun
a search for the best coolant
candidate.

A daily half-hour walk L8

burns off at least 350 or so ||

calories. Then, if you don't

eat any more than you usual- | .

Iy do, you can lose about 2
pounds per week just by tak-
ing daily brisk strolls.

I've been working out on a
swimming, weightlifting and
moderate calisthenic pro-
gram for over three months,
Now, ['ll begin dieting mod-
erately so0 as to augment
what the exercise program is

| doing for me: adjusting the §

| set point so my body burns
| more calories each day. Stay
| tuned for exercize tips for
| the overweight.

Argonne Natlonal Laboratory’s
new liguld metal facility seeks a
fusion reactor coolant.
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There's only one thing that
tastes more like a crisp, juicy apple
et than Original Apple Barrel Schnapps.

DEKUYPER® ORIGINAL APPLE BARREL SCHNAPPS ¢

Straight, rocks, or with soda. Bltemtoﬂn& e “ S af

Dakuypar' Orepial Aphe Barm® Schnapps Ly, 48 Prodl, Jahn Detyper and Son. Eimwoid Piace, OH.,




Honda's 4-wheel-drive ATV s a
nimble, powerful newcomer.

All ATVs are ingrained with
a bit of the proverbial moun-
tain goat. But Honda's new
4x4 Fourtrax puts a whole

Honda's new ATV 4x4

The popular Winne-
bago Le Sharo has a
whole new look for

; ; ivacy inside.
new dimension on 4-whesl EERE.

fun. Its continuous 4-wheel

COMPAMION
ENCLOSED LAVATORY \WARDROBE SEATS 427 x 74"

drive is delivered through
a dual-shaft system from a
beefy 350-cc powerplant.
With 5-speed transmis- |
sion and reverse, the
Fourtrax is desipned to
get vou inte—and out
of—placez where other
ATVs fear to tread, The
Fourtrax touts several
maintenance-free  sys-
tems, including a limit-
ed-slip front differen-
tial, solid-state ignition
and 12-volt battery—all
designed to keep you rid-
ing longer. The Fourtrax’'
leading arm and trailing arm
suspension means you won't
give out en route, With its
pack-mule personality, it's
easy to see why Honda's

The down-sized Le Sharo
has become a mainstay at
Winnebago. Recently, the
company sensed that older
couples out for more lengthy
excursiong might be drawn
to the Le Sharo's manage-
able, fuel-efficient package,
An accommodation change
was called for that stream-
lined the interior and high-
lighted privacy. The result is
the 220 RC, the principal
feature of which is a separate
enclosed bathroom on the

The Le Sharo’s new look

left rear quarter, which re-
places the clever though
cumbersome slide-out bath-
room on the original design.
The after dinette/double bed
combination iz replaced by a
slightly narrower arrange-
ment running longitudinally
along the right rear. The
220RC’s galley runs fore and
aft along the left side, This
good idea just keeps getting
better, For information, con-
tact Winnebago Industries,
Forest City, 1A 50436,

#3000 entry in the ATV field

makes sence. For more - THIE/trim retrofit
formation, contact your There's no question that the
Honda dealer, trim/tilt funection on out-

board power adds considera-

Solar-powered
diving gear

The Solar Snorkel, sends a
clean supply of compressed
air down a 35-foot flexible
plastic hose. Its compressor
is powered by a 6-volt dry
gelicell battery, which is re-
charged by a photoveltaic so-
lar panel. If the weather
turns cloudy, battery power

you breathing, as I discov-
ered during a check dive
with the snorkel’s designer.
All components float on a 2-
part foam platform, which
folds for easy stowage. The
snorkel would be great for
reef diving or other near-

gsurface activity. It's avail-
able for 910 from Harry
Miller, RD 3, Box 225, Tru-
mansburg, NY 14886,

bly to speed and fuel efficien-
ey for any size engine, But
up to now, trim/tilt has only
been available on larger out-
boards. Now, Sween Marine | |
has introduced a trimtilt
package for smaller engines
that bolts directly to the
transom. The unit consists of | |

two electrically driven rams E— i

is more than enough to keep |

that operate incrementally
for trimming under way and
at full boost if vou want to
tilt your engine out of harm's
way on a beach approach.
Sween claims its trim/tilt
motor will cot fuel consump-
tion by 20 percent at planing
speeds, increase top-end

Drive systems of Solar Snorkel
rest on 2-part foam platform performance and save gal-

that folds for storage.

lons of fuel each season. Now

smaller outboard powerplants.

you ean maintain proper
cruising speeds at lower
power settings, and can
mount the $688 unit in less
than an hour. For more in-
formation, contact Sween
Marine at P.0. Box 980,
Lake Crystal, MN 56055.
{Pleese turn to page 21)
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There's Never Been A Better Time
To Live The Boating Adventure...

C'mon, admit it.

Owming a boat has been a
dream since you can remember.
But, you've always put it off You
watched from the shore. You
thought a boat was a little bit
out of reach.

Not any more.

The current mix of a
favorable economic climate,
abundant financing opportunities,
== Wide selection, and

Now's the best time
to live the adventure of early
moming fishing on a pristine
mountain lake...skiing over
mirror smooth water...sailing
along a secluded harbor with the

wind at your back...enjoying
never-to-be-forgotten famnily
outings...running on the open
sea under a sun-drenched sky...

Boats have never been
better built, easier to operate, or
a better value. And all you have
to do is...C’'mon Aboard!

s Never Been
A Better Bargain!

What does it cost to live the
adventure? Not as much as you
may think.

Today, financing your boat
is as simple as financing your
family car. Financing is more
readily available and more
competitive than ever before.
You can obtain financing through
your dealer, your bank, or through
a spedialized marine lender.

Boats are good investments.
Unlike most cars that start losing
their value as soon as you drive
them off the lot, boats hold their
value and offer great resale
potential. A well-maintained boat
can often sell for between 80
and 100% of its original cost.

Talk to your local dealer, he
can help you find attractive

financing plans in your area. /

e!

5499 total* $183 per month $124 per month

16 FT. ALUMINUM 18 FT. RUNABOUT w/170 24FT ON BOAT

CANCE HP INBOARDY w35 HP OUTBOARD

www OUTBOARD m«:mw;m
o rrarnadBciurers’ {Based on 20% interest pey year years)

average prices ) mimﬂ?ﬂ‘ mﬁwm




MerCruiser Stemdrives
To Own And Opeilate more about %omm -
Than Ever Before! making the adventure come gl e

Today’s boats are true. Boat shows give Sterndrives »
. ’ - you ternc 125525
designed to provide years the opportunity to see a wide | mmm
of safe family fun. Advances selection of boats from many SeaRayBoats
in design, materials, and manufacturers, all in one place. Volvo Penta of America.
technology make today's boats  paat shows also allow you to Gas/Diesel 10’s, Inboards + B00/445-BOAT
longer lasting, easier to operate,  \indow-shop, without obligation, || Powesbosts-bi6/775 1351
and easier to maintain. And, for everything you may need: g b S AR
there's a wider variety of boats from motors and trailers, to Taraon Paste Frimeronts 16126025401
to choose from than ever before. . ossories and financing. Lund Boats Fishing Boats « 218/3852235
No matter what your interest, Best of all, boat shows | Rl Martoe Industles
there’s a boat for you. feature special price reductions Sunild Outhoards
that present a great opportunity Outboard Motors *E00/B54-4683
Boat Shows... to live the boating adventure || e m-mﬁ"ﬁ%‘““‘“ )
The Fun Place To Start! for logs. Al Season Industries/Imperial Boats
Boat shows are exciting Fowerbots  210/756:2161

events for the whole family. P , _— H.m..nmmh-:mmm
Each year, hundreds are held M! GD .mellll tEE: MGU mHHIIDIBmlEI \T _hwm_ .nm_m[
arﬂmd th'E me fﬂ'l.' thE MARINE MANUEACTURERS Cobalt Boats
- e Porserboals = 3163252653
specific purpose of providing ASSOCIATION (NMMA), 401 NORTH | Cobia Boats/Robalo Boats :
you with the chance to leam MICHIGAN AVE., CHICAGO, IL 60611. mwmmw&m

$3.550 total* $185 per month $293 per month g o

14 FT DAY SAILER 22 FT. CUDDY CABIN 26 FT POWER CRUISER iR

{* Approximate total cost w/AALR. OUTBOARD w/INBOARD/OUTBOARD Powerbosts » 414/B34 2211

mmpml mmm'md:;? ﬁ mnm mma e Sport Boats ﬂ%ﬂ'ﬁl‘
per year over 7 years. i

Prrted inUSA  ©1986 Mational Marine Mar factmess Associstion




THE ALPHA ONE.
AND ONLY.

'."?'Hzn:u.r Manne! Fond do Lie W 34935 TIOR3 Py
LA TR

Only one stern drive outsells all others combined. Only one stern drive has been
chosen by over a million boaters. Only one stern drive has a servicing network 5500 dealers
strong. And only one company could introduce a stemn drive this advanced. The same compa-
ny that advanced stern drive power in the first place. MerCruiser introduces [_g%2

the Alpha One. And still. the only. NAERCRUISER ALPHA ONE.




OUTDOORS

{Comtinied from page 161

A “mainless” double-head rig gives the
Delta 26 surprising upwind performance.

Blown away

Satlors are habitual tinkerers, so it's
not surprising that someone finally
came up with a means of doing away
with the conventional mainsail. It's also
not surprising that that someone turns
out to be Garry Hoyt, the Newport,
Rhode Island, innovator who invented
the stayless Freedom rig nearly a de-
cade ago. The mast on Hoyt's Delta 26
is mounted at the extreme after end of
the hull and supports two headsails,
which provide motive power upwind.
Off the wind, Hoyt ereated a fully
battened roller-furling spinnaker (be-
lieve it or not) that deploys and douses
with untypical ease. Harken ball bear-
ing running blocks throughout the Del-
ta 26 make sail-setting systems run
easy. If you'd like to learn more, con-
tact Garry at One Harborview Dr.,
Newport, RI 02840,

Wonder reel

By now, graphite i old news in fishing
reels. What does make headlines,
though, are the new and different ways
tackle manufacturers are using this su-
perlight, superstrong material. We'll
be reviewing various tvpes of angling
equipment in the months ahead with
this in mind, and have chozen to lead off

Garcia's Polaris 2 packs several fish-catching
features into a streamlined profile.

POPULAR MECHANICS ® FEBRLIARY 1986

with Gareia's new Ambassadeur Polar-
i 2 hbaiteasting reel. Its teardrop profile
is indeed attractive, but the real inter-
est lies in the mechanisms Garcia is able
to pack into its $100 unit. Consider the
fingertip Command Panel, for instance,
It lets the angler choose among five
different uzeful options like thumb-har
casting and spool release, a switeh for
flipping or conventional casting, anti-
reverse to fight line tangles, a line-out
alarm and 10 mechanical brake set-
tings. The S-ounce reel also has a capac-
ity for 100 yards of 20-pound test line.
All interesting stuff from one of the
world's leading tackle makers. For
more information, contact Garcia at 21
Law Dr., Fairfield, NJ 07006.

Fish finder update

Sharp-eved readers no doubt noted in
January's column that the rectangle
that was supposed to have been super-
imposed on the Lowrance X-16 paper
graph recorder screen was missing.
The correct set of photographse—with
rectangle in place—appears below, and
illustrates the differences in coverage
between traditional paper graph re-
corders and the new LCID machines.
The rectangle on the paper graph re-

[=1=T=]
=r-1022

L}

The rectangle on the X-16 represents the
same coverage you get with the LCD X-3.

corder equals the coverage offered by
the entire LCID wunit. Obviously, the
paper graph recorders cover much
more area compared to the current
state of the LCD art. In some cases,
loran C interfaces allow loran coordi-
nates to be imprinted directly on paper
graph charts, and paper graph charts
generally offer much better definition,
LCD units, in their favor, are often less
expensive and have a much lower amp
draw. They're also cheaper to operate,
since they have no graph paper to
continually replace, Watch for finer
pixel density in the next generation
LCD fish finder, particularly in the
Lowrance X-5. ™

FREE CATALOG

= Magnifiers & Optics = Magnets & Surplus
= Photographic Accessories  » Weather & Solar
= Science Kits & Toys = Tools & Motors

* Microscopes & Telescopes = Health & Fitness

1200

FASCINATING AND HARD-TO-FIND PRODUCTS

OF VALUE FOR THE HOBBYIST, GADGETEER,

STUDENT AND EDUGATOR FROM AMERICA'S
LARGEST SCIENCE MAIL-ORDER MARKETPLACE
Discover the latest in high tech products for your
home, shop and office. You'll spend hours
browsing through our new 60 page, full color
catalog chock full of over 1200 unusual and
hard-to-find products designed for better I'wing
and to make jobs around your home easier an
maore enjoyable.

Write today for your FREE copy.

a SEAVING HOBBYISTS SINGE 1942
¥ Edmund Scientific Co.
Dept. 2103, 6220 Edscorp Bldg., Barrington. NJ 0BOOT

1986 GOVERNMENT
SURPLUS DIRECTORY

BUY FOR AS LITTLE AS |
1c ON THE DOLLAR

JEEPS, CARS sa low a8 §30. BOATS HELCOPTERS
TYPEWRITERS, TRUCKS. You can stil buy 5,000,000 items
from the LS. Gowemmenl This manusl shows you bow to find
these bargsing in your area o TREMENDOUS SA/INGS. Some
| achial prices . . . CARS $30. PICKUPS 340, SHIRTS 22%, 50
Immnmm

THES NEW 1986 up-to-date dirsctory inchees 3 Biddws
J List Apglicasion and listng of Dedenss Sales Offices Dur
[ BIGGEST MOST COMPREHENSVE DIRECTORY Only $4.00
Gt out this ad and send tn; SURPLUS, DEPFT. B4
4820 WISCONSIN AVE. N.W. WASHINGTON, D.C. 2007

THOUSANDS
OF TOOLS!

m at big discounts!

,..—m‘-ﬂ
e | The tap Mame-Brand tools at
| g , rock-bottom how prices! Send §1
| (refundable on your first arder}
for 180-pg. catalog: 5000 tools
| of every king!
| 1.5 General, Dept. AT3
100 Commadcsal St
Plairiew, N.Y. 11803

Buy FACTORY DIRECT

MINI-BEEFy tha battery oper-
atwd scooter that puts mare fun
imio bifs.. e ot home, go shop-
ping, wisit friends, trawell It%
lightessight and fits car trunki,
Full 30 Duy Mo-Risk Quarantes

C. F. STRUCK CORP.
- PM265
burg, Wi. 53012
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Designer Label.

Maost brand-name aulo parts
are good. But that isn't gaod
enough for Mr. Goodwrench
He: recommends the designes
label Genuine GM Parts

GM parts are designed by
many of the same people who
designed the orniginal parts on
vaur GM car

CHEVROLET » PONTIAC » OLDSMOBILE » BUICK » C

They re cngineered to work
togethir as complete umts
with your GM car's various
systems. And built to strict GM
quality standards Including
GM Goodwrench branded
parts, which are availlable only
at GM dealers

5o whatever GM car you

have—and whalever GM parts
you need—see Mr Goodwrench
No one knows your GM car
better than Mr. Goodwrench.
Mo one. GM Goadwrench
Shock Absorbers are system
engineered for your suspension

o =1 system. Ask
QEETR | o them

. = Goodwrench

GENUINE GM PARTS

[ o b .
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BY WADE HOYT

What would you think of a
rust-proof aluminum car that
was stronger than steel, de-
livered better fuel mileage,
and had a higher scrap value
g0 that, when it finally bit
the dust, it would still be
worth more than an Iron
Age car? Audi and Aleoa are
betting that vou'll like it
enough to overcome a hefty
price premium,

Since 1982, the two com-
panies have been quietly try-
ing to figure out how to build
aunitbody car entirely out of
aluminum. The result is a
small run of all-aluminum
Audi 5000 bodies “in white”
first shown at the Hanover
Trade Fair. The body and
chassis combination weighs
only 528 pounds, a saving of
288 pounds, or 47 percent,
over the standard all-steel
unitbody. A lighter chassis,
in turn, would allow further
reductions in the size and
weight of brakes, suspension

All-aluminum Audi

and other components,

The advantages are obvi-
ous—higher  performance
and/or greater fuel economy
without downsizing current
models. In peneral, luxury-
car buyers have been avoid-
ing downsized models like
social diseases, Audi claims
that the all-aluminum unit-
body would create no sacri-
fice in comfort, durability or
strength. The chassis is 14
percent stiffer than steel,
and the body has slightly
better dent resistance.

The unitized chassis pieces
were redesigned to take ad-
vantage of aluminum's prop-
erties. Thickness was in-
creased in some areas, box
sections changed in others,
Chasziz pieces were made on
standard production presses
in the Audi factories in West
Germany.

The stampings were not
welded together, but riveted

ed with jet aireraft. Spot-
welded aluminum  joints
have only 87 percent of the
strength  of  spot-welded
steel. Riveted aluminum has
89 percent of the strength.
In high-stress areas, joints
were both riveted and bond-
ed with epoxy. These joints
have 23 percent more
strength than welded steel.

Industrial robots were
“taught” to rivet by using
riveting fixtures in place of
the familiar welding fix-
tures. The riveting robots
can be programmed to do the
job on the aszembly line, just
as today's robot welders do.
The pneumatic riveting fix-
ture first punches a hole
through the two sheets of
aluminum, dimples them if a

Riveted engine support does
the same job as steel part.

countersunk rivet is re-
guired, then rotates its riv-
eting head into position and
pounds an aluminum rivet
into place.

Curing the body paint ina
conventional paint oven ages
the Aleoa G6009-T4 alumi-
num-magnesium-silicone al-

in a process usually associat- | loy to a tougher T6 temper,

- PO

- — | E

Two strong girls hold the 328-pound aluminum Audl “body In white,” Steel unit welghs 616 pounds.

its

more than doubling
strength. This is one of the
neatest parts of the process
because the softer T4 alloy is
much easier to shape and
draw in the stamping pro-
cess, but not strong enough
for the finished vehicle,

Right now, aluminum has
a significant cost penalty vs.
steel. An aluminum Audi
wiould cost 10 percent more
than steel. However, its es-
timated 15 pereent reduction
in fuel econsumption would
save some 2300 gallons of fuel
during a 100,000-mile =er-
vice life.

Audi's vice chairman of re-
search and development, Dr.
Ferdinand Fiech, iz a grand-
son of Ferdinand Porsche,
the legendary sports car en-
gineer. Audi has already
managed to justify the adap-
tation of such high-priced
tech as turbocharpers, 4-
wheel drive and ABS
brakes.

It's not likely that any cur-
rent Audi would be switched
over to aluminum construc-
tion. But when the next new
Audi is introduced, certainly
before 1995, you can expect
it to be all aluminum—baody,
chassis, suspension, engine,
and maybe even the drive
axles and brakes.

2o far, so good. But what
will it mean to the Incal body
shop when it hag to deal with
a car that's put together like
a jet plane? To the home
handyman, drilling, riveting
and applying adhesive iz a lot
easier to do than welding. To
the body shop, it's a whole
new ball game. ™
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Homeowners’
Q&A

I have a nagging problem
with water seeping into my
basement after a heavy rain-
fall. Perforated drain pipes
under the basement floor do
a pood job of relieving hvdro-
static pressure below the
slab. However, the cavities
in the conerete block walls
fill with water, which leaks
into the basement.
Contractors recommend-
ed breaking up the floor at
the perimeter and installing
drain tiles and a sump pump.
However, | recently heard
about a plastie molding, sim-
ilar to a baseboard radiator
cover, that is sealed to the
inside of the foundation wall
along the floor. Holes are
drilled into the blocks o
drain the water from the
cavities into the molding,
which carries it to a sump.
Can you tell me more about
this arrangement?
GEORGE F. SENN
RED BANK, NJ

BY NORMAN BECKER, PE

Leaking basement wall

There is such a product,
and it does work. But the
ideal way to corvect a hydro-
static leakage problem in a
conerete block wall iz to in-
tercept or divert water hefore
it reaches the foundation
fsee Homeowners' Clinie,
prage 20, Sept. '85).

However, if you can’t lay
drainage pipes because the
area arownd the foundation
is paved or covered with ex-
pensive shribbery, or is oth-
erwize inaccessible, then yor
must control the seepage
into the bagement. You can
ido this as you describe, by
puncturing weep holes at the
bhase of the concrete blocks
and direcling the effluent to
a sump pit, where it can be
pumped from the house,

Basement Water Control
Corp., 1375 Lawrel Ave., St.

Paul, MN 55104, makes a
hollow viny! boseboard that
collects wall seepage and
channels it to a sump. It's

Water seepage via cement block foundation walls can be channeled
through weep holes into hollow vimyl baseboard, then to a sump
hole where It is pumped out. wummmﬂw
sealant to a wire-brushed strip on the concrete floor.

sold al home centers and
building supply outleis for
ahout §§ per linear foot, in-
cluding a special adhesive
sealant that cures even un-
der wet conditions. Corner
sections, splices and end
caps are also available, It
showld be noted that this sys-
tem isn't viable in coses
where water is foreed up di-
rectly through the floor by
hiydrostatic pressure.

Double-la
roof shingling

My 25-vear-old house needs
reroofing, and I plan to do
the job myself. | would like
to lay new shingles over the
old ones. However, the
builder apparently skimped
on the roof sheathing. In-
stead of the usual Ve-in.-thick
plywood, he used %-in.
sheets. Alzo, he nailed the
shingles directly to the
sheathing without putting
down buildirig paper.

Can [ add a second layer of
shingles? Or would this be
too heavy for the %-in. ply-
wood, considering there can
be a foot of snow on the roof
in winter? G.P. OEY

ITHACA, NY

The builder didn’t neces-
sarily skimp on the roof
sheathing. The required
thickness depends on rafter

| spacing, the grade of the ply-

wood, and the direction of its
face grain.

Look for the American
Plywood Assn. (AFPA)
stanp on the exposed wnder-
side of the plywood for the
identification index. The in-
der containg two numbers,
such as 2000 or 32/16. The
left-hand number represents
the maximum recommended
spacing in itnches beliveen
rafters when the face grain of
the panel runs af right an-
gles to the raflers. If the
rafier spacing is nol greater
than 2§ in., your 4-in
sheathing is adequale,

I suggest you check with
your local building depart-
ment about a second layer.
If your town allows only one
layer, you'll have lo tear off
the eristing shingles.

The builder did skimp on
the roofing paper. The paper

serves as a backup water

barrier between the shingles
and sheathing if shingles are
lifted, damaged or torn off
by winds. The Asphalt Shin-
gle  Manufacturing Assn,
recommends nsing building
paper. However, with a sec-
ond layer of shingles, the
absence of building paper is
less eritical.

Attic ventilation

Our home's previous owner
closed off one of the gable
louvers when he installed
aluminum siding. One other
vent was left open. Istherea
way to get adequate ventila-
tion without removing the
giding or tearing up a lot of
shingles? Will a turbine or
similar device help?
SANDFORD WOO
MILWAUKEE, 1L

Your problem is common
in houses that have been re-
sided with aluminum. Many
installers cover vents with
giding that hos only small
slots, and these give inode-
quate ventilation. Installers
should frame around the
vent, then trim around the
Sraming with siding, so the

| vent size is not reduced.

One easy way to correct
your problem is to install a
roof vent on the rear slope of
the roof so it is not vistble
fron: the street, The contrae-
for who installs the vent
should place it near the gable
end and cut a hole in the roof
Just large enough to contain
the vent casing. This way,
very few shingles will have to
be disturbed.

To ensure adequate venti-
lation, you may also want to
congider installing soffit
vents. Keep in mind that to-
tal ventilation opening size
foran attic should be 1/300th
of the attic floor area when
there iz a vapor barrier on
the insulation, and 1/150th
of the floor aren when there
is no vapor barrier, ™

Dy gowe Rarve @ S nteanee or
reperiy prodilenf Send if fo Soneoe-
ers' @ & A, Popular Mechawics, 224
West 57tk St., New Fork, NV jenis.
Letfers canirol be auswered (idrend-
wally, but problems of wide faferesl
wld be digewsaed iy the colmn, For
MRE Aonie-repair and NaiRieRanee
help, pet PAs Home Come Guide,
£2.45 postpaid, Sewd o anders) fo
Popuier Mechawivs, Sar 1§, fadio
City Station, New York, NY Hror,
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© 84 R J, REYNOLDS TORACCD CO.

What
nottodo

1n bed.

You can read.

You can rest.

You can sleep.

You can make phone calls.
You can eat breakfast.

You can watch television.
You can listen to music.
You can exercise.

You can snore.

You can even eat crackers—
provided you're alone.

And yes, you can snuggle.

But don't ever light up a cigarette
when you're in bed.

Because if you doze off just once,
all your dreams can go up in smoke.

R.J. Reynolds Tobacco Company



Home Video

Will 8 mm make it? Ever
sinee the compaet video for-
mat was first introduced on
the market two vears ago,
I've: heard this question
more than any other.

I think it will be many
years before 8 mm catches
up with Beta and VHS home
decks. But in the field of
portable video, especially
cameorders, 8 mm has some
remarkable advantages that
could help it dominate this
part of the video universe.

Recently, I had a chance
to try out Kodak's new MVS
B-mm video system, a pack-
age of pear that shows not
only how far the format has
come, but also where it
might be heading.

The system is modular,
consisting of a video camera,
portable VCR and a stay-at-
home tunertimer. All the
components snap (or “dock”)
together, Combine the VCR
and the tuner/timer sections,
and vou have a very compact
and unusual tabletop VCR.

Kodal's MVS 8-mm video system lets you mate camera and recorder
to form the camcorder. recorder and tuner for home deck.

Snap off the VCR again and
adid the camera, and yvou've
El‘t"iltl'.‘{i A cameorder,

Kodak gives buyers a good
deal of choice by making two
versions of the system avail-
able. The more expensive
package includes the MVS-
500 VCR (31000), which-in
addition to offering the high-
guality monaural FM audio
used in all B-mm systems,
can also record and play back
PCM (pulse-code modula-
tion) digital audio tracks in
stereo, The matehing tuner/
timer (MVS-380, $600) adds
an MTS (Multichannel TV
Sound) decoder for receiving
and recording TV shows
broadeast in stereo.

PCM digital recording is,
to me, one of the most excit-
ing capabilities of the 8-mm
format. While there are
some tabletop VCRs with
this feature, the modular de-
sign of Kodak's top-priced
model makes it the first cam-
corder able to record digital
stereo (this requires an op-

tional stereo microphone).
The recorder ean also double
as an audio-only digital tape
deck, recording up to 12
hours on one 8-mm cassette.

But before you throw out
your Compact Disc player,
take a look at B-mm's digital
audio specs: They don't come
close to CD. In fact, they're
not as good as what Beta Hi-
Fi or VHS Hi-Fi offer. Lis-
tening both to soundtracks
recorded using the system as
a cameorder and to music
dubbed from other sources,
the B8-mm digital system's
audio limitations were audi-
ble but certainly not intoler-
able. I found the system per-
fectly adequate.

In video performance, the
MVS system is somewhat

| improved compared to most
| earlier 8-mm recorders. In

standard-play, the picture
easily matches VHS or Beta.
Still, I have some complaints
about the system.

While the recorder is
much improved, [ don't feel
the camera portion is up to

the performance of the rest
of the system. The sample
that 1 experimented with
showed vigible lag and off-
color edges around objeets in
the picture,

And, though the overall
engineering of the system is
ingenious, [ wonder if Kodak
hasn't made its new B-mm
generation foo sophisticated.
The svstem might appeal to
technology buffs, but I'm
afraid the complete package
may be too complex for many
Sunday-afternoon - movie-
makers. Though video fans
interested in simple aim-
and-shoot moviemaking
should take a look at Sony’s
tiny Handyeam, Kodak's ap-
proach to 8-mm video does
show how versatile the for-
mat can be.

Get set: Part Il

If you have eable television,

hooking up & VCR iz more

complicated than usual. Al-

most all the VCRs on the

| market today elaim to be “ca-
fPlemse furn fo page 30

VCR-CABLE TV HOOKUP

CABLE FEED

)

[w]
CONVERTER
B

CABLE
CONVERTER
B

CABLE -
VIDED AND =~
ALIDIO TO
SWATCHER

(&

CABLE- =
READY
WVCR

Hi-FI V(R
[CABLE-READY)

LEFT AMD RIGHT
CABLE ALIDIC
CHANMELS

TO RECENVER

(WIDED AMD ALIDIDY)

LEFT AMD RIGHT
T ALIDIC CHANMNELS
10 RECENVER/AMP

I

STEREC) TV
MOMNITOR

RECEIVER

A-B SWITCHER

=f-e JCABLE VIDED
TO SWITCHER

I

O ALDIC RECEIVER O
OR AMPLIFIER

O

I""-._

LEFT AND RIGHT

.-""-;_.

ALIDIC CHANNELS
TO LOUIDSPEAKERS

Hookup lets you watch cable while recording the pay channel by

splitting the Incoming signal and uwsing an AB

selector.
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THE REASONS FOR OWNING

There's only one problem with network TV,

You just don't get enough choices.

Fortunately, now there is a choice.

With a M/A-COM home satellite TV system, you can
get 45, 55, 65 or more channels to choose from. And you
don't have to be a math whiz to know what that means.

You'll get hundreds of movies, from the best black
and white classics to first-run feature films. Sports of all
sorts, from drag racing to steeple chasing. And a ton of
ball games to boot. You'll get shows that teach, preach,
even make you blush,

And to keep the kids from getting their G's confused
with their X's, every M/A-COM satellite TV system can
lock out adult entertainment.

We also have an optional VideoCipher™ descrambler
unit that allows you to receive premium subscription TV
services.

M/A-COM has an entire line of satellite systems to

©1385 MIA-COM Inc

A SATELLITE TV SYSTEM
SEEM CLEAR TO US.

SATELLITE TV

choose from. Each built with the pride and precision that
have made us a leader in satellite TV. So whether
you're after the best deal on a system, or the best sys-
temn money can buy, we've got what you re looking for.
So sit back and take a look at the programming
choices you now have. Then, visit your local authorized
M/A-COM dealer to clear up the situation.
For a free brochure, write: M/A-COM
Home Satellite Systems, PO, Box
1729, Dept. 2D, Hickory, -
North Carolina 28603,

..
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A step ahead in satellite TV,
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Our new

We designed the Civic Wagon tall
for its length and width. So there’s
more room inside. We sloped the
hood for better aerodynamics

and visibility. It makes for a

very efficient machine.

Honda's newest power tool
arrives ready to work. Its peppy
12-valve, 1488cc engine delivers
the horsepower you need.

Front-wheel drnive is standard.
And 4-wheel drive 1s available.
‘This 1s one tool you'll never leave

in the garage.,

'E T Amevecan Hosads Moo o Inc




power tool.

Even the windows work

diligently. Tinted glass, rear- This is the large tool box. It can
window and front door glass carry anything. Practically. With
defrosters come standard. So fully adjustable seats that fold
does the rear winrfiow Wiper. flat. And nine useful stowage

areas, compartments and
cubbyholes. (One’s a secret!)

Front and rear stabilizer bars
make it fun to dnve. Even if
‘re just toolin’ around.

There’s room for the whole

family. And we didn’t forget to

include child-proof rear door EEEEE

locks and safety-seat anchors in LI

the back Su*f.-;:-lt.tY ’Ihe ClVlC Wég()n



ENLARGE or REDUGE
Project Designs, Pictures

Enlarpe ho ewer 10 times o Accurataly, Easily
reduce o bess than
1/10th of the
onigieal sire

With the Panto- i PM

graph, gven wilhiout t;j(
drawing talenl. you | ) |
Can cogy whlirmited | *
ideas lor designs

1hea! can D wsed in

any project you work on Easily
Copy designs, letlenng and pi
lurgs from newspapers, mapa
nnes, books, phalus, Ble. Jus! place the poant gn Ihe &

you wish 1o enilarge of reduce Then lollow the lines as
pencil end autematically reproduces the outling n exact
proporons 1o he desired Size directly on yOur work sur.
laca. Easy 1o follow instructons nciuded. [Sand §5.98 plus
595 shipping. 30 day money back guaranies).

NORTON, Dept. 301. Box 2012, New Rochelle, NY 10802

SUPER CARBURETOR
BIG VB GETS 72 MPG
Computer Verified; Learn How To Bulld
» Your Chn High Milesge Carburetor, Too,
Sand 228 Stamp For Free Brochure'
H & A INDUSTRIES - DEPT PM-2
#2 BOX 35E

wﬁﬂ GREE HI MO 83334

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES

LASERS. PHASERS for shock wave. weapom. bumisg
cutting. holography. clvsd wming sad saukle § bearm
application. PLASMA TORNADD, FORCE FIELD, 0N
WIND. 10N MOTORS, LIGHTNING GENERATION.
TELSA COILS, ANTI-GRAVITY, MAGNETIC IMPLULSE
OUNE. INFRASONICS amd LILTRASONIC DEVICES
SHOCK and STUN GUN PROJECTORS for persanal .
ton SEE IN TOTAL DARKNESS, LOMNG RANGE VOICE
TRANSMITTERS, DIRECTIONAL MICROPHONES. IM.
TRUSION DETECTORS for secunitv, SATELLITE Tv,
EMERCY amd INSECTRODENT KILLERS. REPELLORS
for the home., SENE $1.00 FOR CATALDO OF PLANS,
KITS AND COMPELTED ITEMS TO

INFORMATION UNLIMITED
BOX 716, DEFT M8

AMHERST. NH 03a3]

Do Your Own Work
with Magnatrac.

'- -
Amambda this unigue Tricioe

ape, pEISenng. ENCEETing!
CATALDE of "lactary -made’”
Magnaeires & i £ 100
PFLANE o buiid & Magnaire
froem sl massnias B 700
STRUCK-KIT, Depl. PM 28

CEQARBUAG, Wi, BX12
e L p———— [ ——_—_
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HOME VIDEO
(Continued from page 26)

ble ready.” But that doesn't mean you
ean just plug in the VCR and get every
cable channel,

For one thing, your VCR's tuner will
need to have enough ready channel
capacity. 1f your cable company locates
channels throughout the VHF, UHF
and hyper-band frequencies, your VCR
could need well over 100 channels to
tune in all of them.

In other words, in order to find the
right frequencies for various channels,
your VCR may need more capacity
than the total number of channels your
cable company actually provides.

But even if you can't tune in every
single channel, using your VCR tuner
to select channels is still usually much
mare convenient than using the con-
verter box supplied by the cable compa-
ny. The VCR tuner will let you zip
through channels by remote control. If
you use the cable converter box and
feed its output to VCR, you can only
feed one channel at a time—and you'll
need to get out of your chair whenever
vou want to change it. You also will
have to leave the box set to the proper
channel if you want to record a program
while you're away from home. And, of
course, your VCOR will only be able to
record programs on that one channel
while vou're away.

The biggest problems occur when
trying to hook up pay-TV channels
(such as HBO) that are secrambled by
the cable company. To view or record
these channels vou will need to use the
converter box to deseramble the signal.
If you plan to record pay channels
frequently you will need to provide an
output that runs from the converter
hox to the VCR.

One way to do this (see diagram) is to
split the incoming signal with an RF
gplitter. Feed one cable from the split-
ter into the cable box and from there
into your VCR. The other cable goes to
an A/B switch—a device which selects
between it and the VCR's output to
feed whichever signal you choose to go
to the TV set. This setup will let you
watch one basic (or non-pay) channel
while you tape another cable channel, if
you already have a cable-ready TV. If
you would rather watch pay channels
while you tape from basic cable, feed
the output from the cable box directly
to the TV, and feed the other cable
input right to the VCR.

Though working out all the possible
ways to combine VCR, TV and cable
converter boxes seems like an exercise
in higher logic, with a pencil and a
sketch pad it's not too hard to work out
the arrangement that will let you do the
things you really need. All it takes is
plenty of T5-ohm coaxial cable and a

couple of extra splitters and A/B
switches, But remember, if yvou want to
have complete flexibility (such as being
able to watch and record two different
pay channels at the same time) you'll
need an additional cable-converter
box—and the cable company will want
to sock you for an additional fee,

The VCR wiring maze gets still more
complieated when you start hooking up
audio gear, as shown in the diagram.
Basically, you route cables from the
Audio Out jacks on the VCR (or even
TV) to the input jacks (marked AUX or
VIDEO) on your hi-fi amplifier or receiv-
er. The same cable route holds true if
vou've got audio or video signal pro-
cessing components (such as a graphic
equalizer) between the video gear and
the amp/receiver.

Accessory or necessity?

Some accessories companies have come
to the rescue of new VCR owners by
offering packages called starter kits.
For example, Discwasher's package
really does help you get started. In
addition to an RF splitter and A/B
switch—erucial for anyone with cable
TV—this starter kit includes a variety
of cables and, more important, a very
handy guide to hooking up a VCR. The
wiring diagrams cover a variety of
hookups and they alone almost justify
the price of the kit.

Recoton takes another approach: Its
splitters, A/B switches and other wir-
ing accessories are packaged individ-
ually and labelled aceording to the task
you need to perform. For example, if
you want to watch one cable channel
while taping another, the proper com-
ponents can be found in the box carry-
ing that label.

Digital effects

If you believe VCR prices will go the
way of caleulator prices, consider that a
large part of a VCR’s cost is the ex-
pense of its mechanical parts. Most
costly is the video head drum—a com-
ponent probably machined more pre-
cisely than any other piece of metal in
your home or car.

While printed circuitry cuts the cost
of VCR electronics, the mechanical cost
is harder to reduce. This is why manu-
facturers hope to include digital cireuit-
ry in VCRs,

A VCR with enough solid-state mem-
ory to hold a couple of frames of video
could produce crystal-clear freeze
frame and slow-motion effects. In fact,
Toshiba and others have demonstrated
2-head VOCERs with these digital effects.
It's likely we'll see a few models later
this year.

The first digital-effects recorders
won't be money-savers, but the tech-
nology should eventually bring high-
class effects to budget decks. ™
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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 you
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.
— do work you enjoy and take pride in.

— pperate a CASH business where 90¢ of every
dollar you take in is clear cash profit,

And it is s0 easy to learn. Foley-Belsaw gives you
all the facts and instructions. No previous expericnce
or special training is necessary. All you need is the de-
sire and ambition to be yvour own boss. Foley-Belsaw
tells you everything you need 1o 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 quickly 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 vour 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 you'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 your FREE Lifetime

Security Fact Kit. It's yours to keep with NO

- A The Foley-Belsaw Com
OBLIGATION, 20001 Fi:'ld Building i

Kansas City, Missouri 64111

FREE

LIFETIME
SECURITY
FACT KIT

The Foley-Beisaw Company
202 Field Bullding
Kansas Clty, Missouri 64111
[C] YES, | want to know maore! Please rush
my FREE Lifetime Security Fact Kit.
Mo obligation

Address

City State Zip

l
Area [‘.'QI!' Fhoas
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I have a Norge AWG 12104,
12-pound-capacity washer,
gerial No. 51217, To repair
it, I must remove the tub,
but I can't get the agitator
out. H CARIDED

MALDEN, MA

the agitator to the drive
block, which iz at the fop end
of the agitator shafi. The cap
unscrews counterclockwise
and once it's removed, the
agitator can be lifted off.
However, if the agitator
hasn't been removed for a
long time, detergent residue
may have built up under it,
gluing it to the drive block. If
this iz the case, there are
several ways to free it,

Firsl, loosen the agitator
cap and leave about ¥ in,
between it and the top of the
agitator. Set the timer to a
normal wash cycle and fill
the tub to ifts highest [evel
with hot water. Let the ma-
chine agitate for a while,
Then turn off the timer and
check the agitator fo see if if
has loozened up.

If ot is still not free, re-
maove the agitator cap and let
the agitator zit in the hot
water for abowt 20 minutes,
Twrn on the washer and
pump out the water in the
fuh. Unplug the washer and

hands, sliding your fingers
betiveen the agitator and the
basket. Wear gloves, or use
towels, if the agitator iz foo
kot to handle. Rock the agi-
tator from side to side while
lifting up on if.

If this method fails, squirt
penefrating oil befween the

grip the agitator with both |

Removing an agitator

drive block and the agitator
and give il time to soak in.
Then tap around the top of

the agitator with a rubber |

mallet. The tapping should
loosen the agitator. Be care-
Jul not to kit the agitator too

| hard so it eracks. A replace-
The agitator's cap holds |

ment is no longer available
from the manufacturer,
Once the agitator breaks

lifted out after removing the
SJour  pein.
cluteh servews that hold the
basket to the center post as-
sembly. You may need a spe-
| cial butterfly-shaped truss-

| free, the wash basket can be |

trugs-head |

Rusty ra;i:. _

[ have a 10-year-old Kitchen-

Aid dishwasher with a rust- |

ed bottom dish rack. Some-
times the rust leaves black
marks on my dishes. How
can [ fix this?  ANN CROSS

MARLBORO, MA

Corrogion Guard, a coat-
ing made for dishwasher
rack repair, should solve
your problem. It cowes in a
rendy-mir applicator in
blue, white, almond, green
and clear.

Before applying it, elean
grease and residue from the
rack. Peel off any old coat-
tng material that is loose,
and sand heavily rusted ar-
eas with emery cloth, Brush
on the liguid in loyers, at 30-
minute intervals, appliing
s many coafs as necessary.
Wait 2§ hours before using
the basket. Corrosion Guard
sells for §6.95 postpaid from

Advance Materials, 502
Huwy. 75 North, Peachtree
City, GA 30269,

Buzzing washer

I have a Sears washer, mod-
el No. 110.82194870, serial

[ No. C30802065. During the

head elutch serewdriver lo |

remove these serews, which

| youcan buy either at an auto
supply store or o tool supply
distributor. After the basket
ig lifted out, you will have
access to the tub,

TRUSS-HEAD
AGITATOR

CLUTCH
SHAFT SCREWS

To remove a “frozen’ {8
apply penetrating oll to drive
block, or fill tub with hot water
and allow agitator to soak.

beginning of the wash cycle,
it buzzes very loudly. I've
replaced the motor start ca-
pacitor and the start switch,
but thiz hasn't helped. The
machine washes properly,
but the noise is so loud it's
annoying.
ROBERT A. PINGLE
IRVINE, CA

The buzzing noizge is prob-
ably coming from the sole-
noid on the detergent valve,
which iz located behind the
fromt of the machine just to
the right of the recirculating
pinp, The solenoid is ener-
gized for the firsl four min-
uteg of the wash eyele fc
pump wash water to the de-
fergent dispenser, flushing
the detergent into the tub.

To cheek the solenoid, dis-
connect the power to the ma-
chine and remove the two
hoses from the detergenl
valve, Look inside the valve

| to be sure nothing is prevent-

ing the flapper from closing
all the way. If the flapper
doesn't seal properly, the so-

|
tenoid will continue to be

|

| stopped

activated, cawsing il to buzz.

If the valve is okay, recon-
nect the hoses, then loosen
the serews holding the sole-
neied to the mounting brack-
el Shift the solenoid slight-
ty, and retighfen the screws.
Sometimes simply re-align-
tig the solenoid will clear up
the problen.

If both these nieasures
fail, you'll have to replace
the solenoid. The part num-
ber is 262832, It costs aboul
16 at Sears appliance paris
stores,

Fry pan elements

I own two older broiler-fry
pans which need replace-
ment elements, but these el-
ements seem to have disap-
pearad off the market. 1
have a Westinghouse Model
HL-52 and a Hoover Model
Ba039. Both elements were
made by Chromolux, part
No. 873244003, 120 wvolts,
1175 watta. Do you have any
idea where I could find this
part? I'm sure there are lots
of other people out there
with the same problem.
PETER MATWEVICH
BURGETTSTOWN, PA

{ checked severnl sources
to locate replacement ele-
ments but Chromolur Co,
manufaeturing
them several years ago.
However, all is not lost!

Southeastern Electric
Range Parts Manufacturing
Ca., 301 South Linwood Bd.,
Gastonia, NC, assures me
that they can probably du-
plicate your fry-pan ele-
ment. They suggest you send
them your old eflements and
all the information you can,
such  as  manufacturer’s
name, voltage and wattage
of the elements.

After mailing the pack-

| age, allow a few days for

delivery, then call the com-
pany, toll-free, at 1-800-438-
#3645, They will give you a
price for the new element,
and the shipping cost. "M

If won Baie o problem aeith oy
applinnee, send yowr guestion, aloug
with the model and serial wumbers,
to Appliauee @ & A, Fopular Me-
chaics, 22y Wesd 53Tth 8Bi.. New
York, NY 10018, Sorry, bt letters
caniol bhe answered individsally.

| Problemes of wide intereal will be
| dizcieszed in this eodienen,
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New Home Security Device
Stops Burglars

Introducing the best bargain in
low cost home security! Now you
can protect your home and family
in minutes.

Better Than Burglar Alarms

Law enforcement officials will tell you
a dark house is like an invitation to a bur-
glar, and that leaving your lights on when
you are away from home is one of the best
ways to make it look occupied. But leaving
the lights on all the time costs money and
rarely fools the professional criminal.

Let AudioLites Guard Your Home

AudioLites turn ondinary lights into
sound activated security systems. If any-
one even approaches your home, Audio-
Lite sensors pick up the sound and flood
your yard with light, room lights come on
instantly and intruders are frightened away.

Never Stumble in a
Dark Room Again

Unlighted rooms, stairways and out-
door areas are often hazardous due to
inconvenient or hard to reach light
switches. AudioLites light your way the
minute they hear you coming, Just imag-
ine the safety and convenience of having
your driveway light up the moment your
car approaches,

AudioLites Work Anywhere

Each AudioLite can be adjusted to turn
on at varying sound levels. With a small
screwdriver, you set the amount of sound
needed to activate the lights . . . anything
from a whisper to a loud shout. Lights are
timed to stay on up to two minutes. Each
new sound triggers the internal timer and
begins a new countdown. So lights stay
on while you're in a room and go off auto-
matically when you leave. For quiet activi-
ties, AudioLite has a manual on-off switch.

30 Day Money-back Guarantee
Solid state construction and quality
craftsmanship means no wear and tear on
parts. AudioLites are UL approved and
come with a ONE YEAR REPLACE-
MENT WARRANTY. Try our Audio-
Lites for 30 days, risk free. You'll won-
der how you ever lived without them. If
you don't agrec that they add security,
safety and convenience to your home, just
return them for a prompt full refund.

Free Shipping and a $20 Savings
When You Order 4 or More!

To give you total home protection,
you'll want more than one AudioLite.
Order 4 or more AudioLites and enjoy our
extra discounted price of just $19.95 each.
That means a package of 4 is just $79.80.
YOU SAVE $20!

The AudioLite Socket /s Inio
as sasy o use as screwing

150 watts.

Three Easy Ways to Protect Your Home in Minutes

The AudloLite Plug plugs ways, enfry ways, basemanis
any standard outlel and and garages. It installs quickly
is designedto be usedon in- and easily in place of your
in a fight buib. This is the terforroom lamps. Any room present fight switch using
Audiolite created for outside with alamp can be soundac- just a screwdriver It fakes
flood lamps, driveways and tivafed. The plug is portable only a few minutes, even for
walioways. Works with up to and can be used anywhere.
Works with up to 300 watts. 200 watfs.

The AudioLite Switch
turms on celling lights. It's fer-

rific for dark stafrways, hall-

a novice. Works with up to

Stops burglars by tuming on Hghts before
they break in.

Extra Bonus — Order Todayl
And, if you order today we'll include
eight FREE Burglar Alarm Warning
Stickers for your windows and doors, with
any order of 4 or more. A $3.95 value.

Easy Ordering
Over Our Toll-Free Line

Order today by calling: 1-800-525-8624
{In CO 303-762-1385). Or, send this order
coupon to: Progressive Energy Corp., 3148
S. York, #PM286. Englewood, CO 80110

YES, | want to start enjoying the security, safety
and convenience of AudioLites today. If in 30
days, | am not fully satisfied, | can return my
AudioLites for a prompt refund.

(] Please send me _____ AudioLite(s) at
$24.95 each. (Include $2.50 shipping for 1,
$3.50 shipping for 2 or 3)

1 I'want to SAVE $20 and get FREE SHIPPING.
Please send me 4 or more al $19.95 each —
along with my FREE BONUS.

3 models: (order any combination)

__ Plugisy ____ Socket(s) ____ Switch{s)
[J Check [0 MasterCard/Visa [ C.OD
Card#

Exp. Date

Mame

Addrass

City State Zip
——PEC
T T
R e T S
e ——

Progressive Energy mmmubn

3148 South York, #PM286, Englewood, CO 80110,
TOLL FREE 1-800-525-8824. In CO 303-782-1385
L1943 Progmasye Esegy Corp



BY ROSARIO CAPOTOSTO

Cutting
glass

Cutting glass is an easy task,
one that can be mastered in
short order by following the
procedures shown here. The
cut is made by first scoring
the glass, then snapping it.
To score it, vou use a glass
cutter—a simple tool that
consists of a small cutting
wheel mounted on the end of
a slender handle. The proper
grip of this tool is essential.
It should be held firmly be-
tween index and middle fin-
gers to provide maximum
control of the stroke.

For best results, be zure
to work on a flat surface
cushioned with newspaper.

a straightedge firmly in
place on top of the glass,
Lubricate the cutting wheel
by dipping it in kerosene,
then stroke the tool along

uous pass using moderate
pressure. Avoid stopping
and restarting, and above all
do not make a second cut
over the first—this usually
results in an erratic break.
Onee the glass is scored,
place a dowel under the line,
then press down gently on
both sides of the glass. Make
thiz break immediately after
the scoring. If you allow a
few hours to lapse, the glass
will tend to break poorly.
The cutter shown here is a
new design and it works
very well. It has an internal
reservoir that dispenses ker-
osene onto the wheel when
pressure is applied. Called
the Scoremaster I[I, it's
made by Fletcher-Terry

Mark your cut line, then hold | |

the guide in a steady, contin- |

| Co., Spring Lane, Farming-
ton, CT 06032, It sells for
about $15 at hardware stores
ani home centers.

Glass cutters should be held between index and middie fingers to
ghve best control. Traditional cutter on right has notched handle for
snapping narrow strips, while newer version has self-lubricating
carbide wheel and a comfortable contoured grip.

Measure and mark cut line, then use stralghtedge
to guide cutter. Pull tool across glass—from edge

If you need an especially smooth edge. the edges
of the glass can be eased wsing a water-soaked
oiistone. Rub the stone lengthwise.

Once the line is scored, siide dowel under the line
and gently press down on both sides to snap
glass apart. Table edge can also be used.

To cut narrow strips, first score the surface, then
tap the underside of cut line with the end of
cutter handle. Snap off glass with pliers,

~ s

A

"
i
T
i

To cut circles, score the surface with a rotary
cutter, then make radial lines with a stralght
‘ cutter. Tap from below to break off waste.

To drill holes in glass, create lubricant dam with
clay. Pour in kerosene, then drill at low rpm
using a carblde glass drill bit.
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Shoswn smalies than actual size. Lengih aponimately 80

“No one in his right mind
would go through all this to make a model car.”

The 1935 Mercedes 500K Special
Roadster

It sets a standard few, if an
models have ever approach

A masterpiece in miniature, it is the
first in Franklin Mint's extraordinary
new series, The Great Classic Sports
Roadsters,

A CUSTOM MODEL OF THIS QUALITY

, die-cast

WOULD COST THOUSANDS OF DOLLARS.

Director Gordon Buehrig's determina-
tion to create a 1:24 scale model of
unparalleled authenticity, detail and
craftlsmanship required dedication to
excellence every step of the way.

An exhaustive search located, from
the fewer than 20 originally made, the
best of the 500K's still extant today.

The best had recently been mttd Best
in Show at Concours d'Elegance. From
hundreds of photographs am:l recise

measurements of this sp]:ndt example,

a prototype was built.

From specially made tooling, 111 pre-
cision pieces were created, as uﬁpﬂszﬂ
to the roughly 40 pieces that make up
the average model.

Each piece indivldualli,.; inspected.

Each body piece then -painted
with actual automotive Iacquer. The
precise Mercedes 500K color,

Each piece then hand-waxed to a high
gloss and r:ms?ectcd. Imagine hand-
waxing a model car. The 111 finished
pieces finally hand-assembled to form a
single car.

Dedication had become compulsion.

ITS OPERATIONAL FEATURES AND

INTRICATE DETAILING ARE REMARKABLE.

There is remarkable duplication of the
original’s extraordinary amount of
gleaming chrome trimwork, precisely
placed, down to the tiny tips on either of
the fender-tred rublines.

Hood, doors and trunk that open and
close.

A boot that snaps off.

A convertible top that snaps on.

Full dashboard instrumentation.

Scale-exact tire tread. A “knock-ofl™
hub that covers both spares.

Seats into which just the right amount
of “give” has been built

Engine detailing that includes a
Rools-type blower, carburetor and igni-
tion system,

Running gear and suspension on the
undercarriage.

Compulsion had become obsession.

And finally, the resull is here.

THE MAGNIFICENT MERCEDES
IS AVAILABLE ONLY THROUGH
THE FRANKLIN MINT.

Crafted and imported exclusively by
Franklin Mint Precision Models, the
S00K is being offered at the remarkably
low price of $90. Upon receiving the or-
der form at right, payment will be billed
to you in 3 installments of $30 each.

“We were determined to
make the ultimate in die-cast
models,” said Mr. Buehrig.
“We succeeded!”

Gordon M. Bu
Cord 810,

, designer of the legendary
! E.Aubum Spm'ta:r and, now,

Durector of Frankdin Mint Precision Models

The Mercedes 500 K Special Roadster

Please mail by March 31, 1986

Franklin Mint Precision Models
Franklin Center, Pennsylvania 19091

Please enter my order for The Mercedes
500K Special Roadster, crafted in die-
cast metal, to be sent to me fully assem-
bled and ready for display.

I need send no money now. | will be
billed for my model in three monthly
installments of $30" each, beginning just
before the car is ready for shipment.

“Plus my stote sales ax
and a total of $3. for
shipping and handling.

Signature
ALL

CRDERS ARE SUBECT TO ACCEPTANCE

Name.

FLEASE PRINT CLEARLY

Address.

52 3

FRANKLIN MINT

PRECISION MODELS




Combine IBM PC compati-
bility with economy prices
and you have a package that
ghould open the world of mi-

class of users.

That's the thinking behind
products such as Tandy's
Model 1000, Leading Edge's
Model D, the Bondwell 12
and Kaypro's PC. You can
expect a flood of these econo-
puters, particularly from the
Far East. One new entrant
at the low end of the IBM-
compatible market is Epson
America.

Epson has now expanded
its micro offerings beyond its
current QX series with a
new line that offers virtually
total compatibility with off-
the-shelf IBM PC software
and IBEM compatible hard-
Ware. Moreover, like
Tandy's 1000, the leader
model starts at a 3-figure
price tag.

The lowest priced series,
dubbed the Equity 1, comes
in three configurations that
offer wvariable degrees of
data storage. There iz a
single-floppy-disk  version
($995), a dual-floppy ($1295)
and a single-floppy plus 20-
megabyte (20MB) internal
hard disk (32195). These

Epson’s Equity series offers IBM compatibility at economy prices.
Above, from left. are Equity |, Il and Il computers.

crocomputing to a whole new |

prices don't include a video
card or display monitor, but
for about $300 more you can
get the card and a 12-in.
monachrome monitor, while
2500 dollars buys a 13-in.
RGB color display with
graphics ability. That's real
bargain pricing, and retail
diseounts are likely to pro-
duce even greater savings.
What's common to all
three configurations is the
Inte]l 8088 microprocessor,
256 kilobytes of random ae-
cess memory (256KB-RAM,
expandable to T40KB), a
360KB disk drive for 5Y-in.
floppies, and a detachable
IBM PC/AT-style keyboard.
Other standard features in-
clude & Centronics parallel
printer port and RS-232 seri-
al port, the M3-D0S operat-
ing system and GW-BASIC,
three standard IBM option
glots, an 8087 numeric co-
processor socket, a loud-
speaker and a front-panel |
AC reset, The Equity I com- |
puters share a small “foot- |

| print” that takes up little

desk space. An optional '
256KB-RAM expansion card |
costs 8169,

Epson also offers a Il and | |

IT1 series with higher power |
and prices.

Winter league
Spring training iz edging
closer. But computer buffs
with an itch for the national
pastime ean chooze among a
range of baseball programs
to while away the evenings
before regular play begins.

Random House's “"APBA
Major League Players Base-
ball” ($90)}—a computerized
version of the venerable 30-
year-old-plus board game—
is designed for bugs who sa-
vor the statistical side of the
game. This thinking man’s
simulation eschews visual-
ized sereen images of players
and the diamond for the
more cerebral pleasures of
probability analysis. The re-
alistic recreation draws on
encyclopedic data amassed
from actual big-league re-
sults.

APBA gamesters can
draft their own teams from a
list of 676 players, or use the
actual rosters for the 26
teams in both leagues. Play-
ers are rated according to
guch categories as batting
average, speed, base steal-
ing ability, hit and run sue-
cess, strengths and weak-
nesses at the plate, fielding,
arm strength and accuracy—
including the pitcher’s pick-
off move and the catcher's
throw to second base.

Statistics for up to 100

their diamond smarts as
they ecall for the hit and run,
steals, bunts, intentional
walks, or shift the fielders,
deal with injuries, rainouts
and even ejections.

Taking a somewhat differ-
ent tack is “Hardball” ($30 to
$35), a program from Cuper-
tino, California-based Aceo-
lade Inc. that strives to emu-
late a televised ball game
with 3-dimensional field per-
spectives, including a view
of the pitcher and batter
from center field and behind-
the-plate viewpoints of left
field and right field. Players
can use right- or left-handed
hurlers and throw up to six
different pitches. You get to
strategize, too.

For computerphiles who
plan to abandon the video
field for the real thing come
spring, there's “Dave Win-
field's Batter Up!" (230 to
$40). This package from
Avant-Garde of Novato, Cal-
ifornia, includes a tutorial on
hitting from New York Yan-
kee slugger Winfield and
“Slugfest!”, a batting chal-
lenge game.

Winfield advises voung
hopefuls on batting stance,
gwing height, grip, pitches
to hit and hitting strategy.
Pitches are based on the
styles of several ace hurlers
of the last four decades, Ani-

teams can be stored on each | mated fipures demonstrate
data diskette, and APBAers | different techniques at a

can print out box scores for

number of different angles

each game played. The game | and speeds, and users can
repeat the lessons in three
| speeds or even by frame. PM

offers ample opportunity for
would-be managers to test

Latest baseball simulation programs include Accolade’s “Hardball.”
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NRI Trains You At Home—As You Build Your Own IBM-Compatible Computer

GET THE KNOW-HOW
TO REPAIR EVERY
GOMPUTER ON THIS PAGE.

into computer electronics. You also
learn to program in BASIC and machine

language, the essential languages for
troubleshooting and repair.

You Build—and Keep—a 16-bit
Sanyo personal computer

The vital core of your training is the
step-by-step building of the 16-bit Sanyo
MBC-550 series computer. Once you've
mastered the details of this state-of-the-
art machine, you'll be qualified to
service and repair virtually every major
brand of computer, plus many popular
peripheral and accessory devices.

or wasted time. You build the Sanyo
IBM compatible computer from the
keyboard up, with your own personal
NRI instructor and the complete NRI
technical staff ready to answer your
questions or give you guidance and
special help whenever you need it.

8088 microprocessor as the IBM-PC and

1EM is a glatarnd T

Learn the Basics the NRI ﬁ___. w—-‘r o s oizpuse | e 8088 microprocessor functions, using

Way-and Earn Good machine language. You'll also prepare

Money Troubleshooti i —":.ﬁ.'?“"ﬂ"‘ the interfaces for future

Any Brand of Computer o i pEgEh;t?lskzum 2 printers

C-nn-nlr Comaomtion and jo CKS.

The biggest growth in jobs Tachnaioges, e

between now and 1995, according 100-Page Free ‘m

to Department of Labor estimates, 18 Tells More

will occur in the computer service and \@4-" : l\ Send the coupon today for

repair business, where demand : - ,‘w — NRI's big 100-page color

for trained technicians will catalog on NRI's electronics

actually double. training, which gives you
You can cash in on this iRt all the facts about NRI

opportunity—either as a %‘ ; Rt el courses in Micro- .

fullime corporate technician : i computers, Rupuncs,

or an independent service- - Data Communica-

person—once you've learned \ } ~ tions, TV/Vider/

all the basics of computers the Audio Servicing, and

NRI way. NRI's practical other growing high-tech

combination of “reason-why" _ career fields. If the coupon is

theory and “hands-on” building ""' missing, write to NRI Schools,

skills starts you with the fundamentals 3939 Wisconsin Avenue, NW,

of electronics, then guides you through Washington, DC 20016.

advanced electronic circuitry and on )

With NRI training, you learn at your g:’u' For Gareer courses
P iyl McGraw-Hill Continuing Education Canber roved under G1 bill,
OWI CONVENIENCE, IN YOUr 0Wn home. m?ﬂ'tcnﬂsln Avenue, Washington, DT 20018 I-ﬂ ] i i
You set the pace—without classroom We'll give you tomomow. [ check for details
pressures, rigid night-school schedules, 7/ CHECK ONE FREE CATALOG ONLY [ Satetite Communications

features the MS/DOS operating system.
As a result, yvou'll have a choice of
thousands of off-the<shelf software pro-
grams to run on your completed Sanyo.
Your NRI course includes
installation and troubleshooting of the
“intelligent” keyboard, power supply,
and disk drive, plus you'll check out

I

I

[ Aunomotive Sendcing |
(] A Conditioning, Heatling, |
I

|

I

|

[ Commurications Elacironics
L] Industrial Blectronics

[ Basic Elsctronics

[] Teleghone Servicing

] Smakt Engine Servicing

[ Appiiance Sendcing

[] Computer Bectronics with Microcomputers
] Deta Communications

(] mebatics & indusirial Contrels

[] Videa Elactronics Servicing

[[] Electronic Design Techaokgy

[ Dagital Eectronics

Redrigeration, & Solar Technology
[[] Building Construction
[[] Locksmithing & Bectronic
Sacurity

THame [Paase Fring Age
Praised by critics as the “most
intriguing” of all the IBM-PC compatible E
CO!I'IPI.HBI‘S.. “-IE =W Sﬂl‘l_‘,l'ﬂ A ﬂm el CitySiataZip Accradited by tha Mational Fcme Stisdy Council 100-026



BY STEPHEN A. BOOTH

build 35-mm cameras that
put the subject in sharp fo-
cus and set exposure per-
fectly, with no assistance
from the photographer.
They'll even pop the flash
automatically, set correct

Momally, people invest in lenses
that produce sharp images. But in
some cases, such as glamour
photography, we want less detail
in order to create fantasy—or hide
minor flaws.

You can flatter your subjects
with diffusion, Methods range
from using special soft-focus
lenses, filters or diffusion screens.
Just about anything that scatiers
light when placed in front of a lens
will work: hosiery, a filter smeared
with petroleumn jelly, even a thin
layer of moisiure.

The last method is the simplest.
Install any clear fiter on the lens
and breathe on it alter you've
Tocused

With SLRs, shoot when you
seo the desired amount of diffu-
sion through tha viewfinder. With
compact cameras, breathe on the
viewfinder as wall fo determine
the extent of fogging.

speed for the type of film |

Switch-hitting 35's

Electronics has changed the
way we take snapshots—for
the better. The advent of
inexpensive mieroprocessor
“chips” makes it possible to

being used, advance it after
each shot and rewind it when
the roll's finished.

Fact 15, the
“auto-everything™

so-called
A5-mm

Canon's Sprint |left] has
|| dual normalimacro lens,
Minolta AF-Tele boasts

compact is the most widely
sold camera today.

The eompact's small size,
light weight and carefree op-
eration make it popular

In other words, watch the vapor
evaporale, and then make tha
exposure  when there's just

enough misting left io achieve the

Arcessories make Ricoh's autofocus AF-70 more
versatile. These include adapter bracket that lets
AF-TD use Speedlite 121A strobe, clip-on fliter
holder, telephoto and macro lenses.

e o

among casual tourists and
travelihg  photojournalists
alike—especially so because
the relatively large negative
will produce very sharp en-
largements.

Its only drawback, com-
pared to conventional 35-mm
cameras, is its lack of flexi-
bility over lens range. Con-
ventional cameras let the
photographer switch lenses
interchangeably: add a tele-
photo to bring faraway sub-
jects closer, or a macro lens
for detailed photographs of
nearby objects. But with a
35-mm  compact, you're

PM PHOTO ALBUM—TIPS FOR BETTER PICTURES

effect that you want. The pholo al

the right was taken this way. Note

the glow of the jewelny,
—Armarnd Ensanian

stuck with the lens that's
built into the camera.

Thiz lack of flexibility is in
the process of change. The
manufacturers of 35-mm
compacts are giving custom-
ers the means to make great-
er use of their cameras. This
versatility comes in two
ways: Some companies build
dual-purpose  lenses into
their point-and-shoot cam-
eras. Others offer add-on
lenses and other accessories
that make an existing cam-
era more versatile—but they
leave the decizion to vou.

In the latter camp—eepa-

1 rately available add-ons that

let you roll your own cam-
era—is Ricoh of West Cald-
well, New Jersey, The com-
pany has developed a very
flexible and pocketable sys-
tem around its new AF-T0
autofocus 35-mm camera,
priced at $175 but widely
available for less. Accesso-
ries for the AF-T0 include an
auxiliary lens set ($65) and
filter holder (317). There's
also a strobe adapter kit for
£35 that provides a bracket
and post for connecting your
AF-70 to Ricoh's $35 Speed-

lite 121A strobe flash.
Using Ricoh's auxiliary
lenses is simplicity itself,
The long-range telephoto
and close-up macro adapter
simply elip over the built-in
lens—and  viewfinder, The
(Please turn fo page 42)
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PHOTOGRAPHY
{continued from page 40)

latter is a nice touch: It lets you see
through the viewfinder exactly what
your photograph will look like, thereby
helping you to frame the shot as you'd

Kodak's TeleDisc camera has normal and
telephoto lenses built in. Extending the
flash engages the telephoto mode.

like it to appear. Another nice touch:
Ricoh's macro lens incorporates a flash
adapter that prevents your photos from
becoming washed-out by the nearness
of the flash to the subject.

Ricoh's filter holder attaches to the
AF-T0 the same way, and gives you lots
of ereative latitude. Into the filter
adapter you simply screw on the filter
of your choice. This could be a polariz-
er, to eliminate reflections, puneh-up
colors and sereen out ultraviolet radia-
tion that contributes that hazy veil to
snapshots. Or, it can be any number of
special-effects lens filters.

For action-freezing flash photogra-
phy, Ricoh's AF-70 mounts onto an
accessory bracket and adapter for its
Speedlite 121A strobe. A light-sensi-
tive diode on the adapter post senses
when the AF-T0's built-in flash has
fired, and triggers the 121A. And the
powerful 1214 slave-strobe is so shield-
ed that only the AF-TO triggers it. It
can't be fired inadvertently by the flash
from a nearby camera.

Other accessories for the AF-T0 in-
clude belt-clips, a minitripod, and a
variety of cases for lenses and camera.
Having described the accessories, some
words on the AF-70 are due.

This &-ounce autocompact is one of
the finest we've ever handled. The 35-
mm /3.5 lens is made of optical glass—
not plastic, The autofocusing system is
stepless, from 3 feet to infinity, and
flashes an alert when you're too close.
Exposure is totally automatic, with
ghutter speed varying from 1/30 of a
second to an action-stopping 1/500.

The flash module pops up automati-
cally when the camera determines
available light is insufficient, However,

42

you can defeat the flash for special
effects, or use it in strong daylight
when you want fill-in light to eliminate
shadows. The AF-70 uses any film from
ASA 100 through 1000 and automatical-
ly sets itself for the film speed in use,
but may be manually set. Film loading
and rewind are automatic; the self tim-
er gives you 10 seconds to get in posi-
tion. Two AA cells run the camera.

If you use the Vivitar PS:35 autofo-
cus compact, there's a telephoto/wide-
angle adapter system ($39) that atta-
ches in a manner similar to Ricoh's
clamp-on lenses. Meanwhile Canon,
Kodak and Minolta offer cameras with
built-in conversion lenses,

Canon, with its compact 35-mm
Sprint (§160), is betting most people
want a macro lens for making sharp
photos of subjects as close as 18 inches
from the lens. Conversely, Minolta's

AF-Tele ($263) takes it for granted
you'd rather zoom-in on distant objects,

Accordingly, Canon's autofocus 03.5
lens converts to a fixed-foeus (18 to 43
inches) £'12 lens for super-closeups. The
neck strap becomes a measuring cord to
determine macro-distance.

In contrast, Minolta’s AF-Tele usesa
motorized 38-mm lens which, at the
press of a button, extends foeal length
to 60 mm for telephoto shots of distant
subjects. For its 5263 price, the AF-
Tele offers several features not avail-
able in Canon's Sprint. One is a flash
that deploys automatically in low-light
situations—and which can be activated
instantly for fill-flash shots in daylight.
Additionally, the AF-Tele handles film
speeds from ASA 25 to 1600; Sprint
confines itsell to popular 100 and 400
ASA filmstock.

Finally, if you prefer the simplicity of
dize-film to 35-mm rolls, Kodak's new
Tele-Disc ($58) offers normal or tele-
photo shooting. Focusing isn't automat-
ie, but it's fixed. In the normal mode,
everything from 3 feet to infinity is in
focus; with telephoto, range is 6 feet to
as far as the eye can see. ™
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Amazing New Third Brake Light
Can Save Your Life

Introducing the biggest safety
breakthrough in the history of
the National Highway Traffic

Gov't approved
Mandatory for 1986

Stringent government tests prove that
the third brake light mounted at eye level
reduces rear-end accidents by over 53%.
The government is so amazed with these
test results they are demanding all 1986
cars be equipped with this new third brake
light. (These cars will be introduced in
September of 1985.) _

The NHTSA estimates predict that this
light will prevent 900,000 rear-end colli-
sions a year and 40,000 personal injuries
a year. And when accidents do occur, tesis
show that personal injuries are reduced.
Car damage and repairs are also reduced
by almost 60% .

Here's why It works

Mounted at eye level, the brake light
is bright and easy to see because it shines
directly into the eyes of the drivers in the
second and third cars behind you. Also,
since the light comes on only when you
brake, it can’t be confused with turn sig-
nals or tail lights.

Reduce rear-enders
The third brake light can prevent painful
whiplash injuries, remind tail-gaters to
back off, and gives the driver behind you
better depth perception, day or night.
Check with your insurance company.
They may offer a discount for these lights.

The Third Brake Light comes on
only when you brake,
20 it can’t ba con-
fused with tum

Actual size:
B1e" wide x 11"
high. Leg extenders
let you adfust height up o 5

Amazing results — your chance of & rear-
end accident is reduced by over 53%,

Exclusive Design

The versatile design of our light comes
complete with everything you need — so
it fits every kind of car. The patented bulb
assembly snaps out for easy bulb replace-
ment. The contemporary style has a low
profile — so it looks good on all vehicles.

This American made light meets all
Federal Motor Vehicle Safety Standards
(FMVSS) including Federal Safety
Standard #108.

It's easy to install

The eye level brake light mounts inside
your rear window — like the new cars,
where it is protected from weather, car
washes, body damage and theft.

We offer two assembled models — one
for American cars and one for foreign cars.
Pivoting legs (with leg extensions) make
it adjustable to fit all sedans, hatchbacks,
station wagons and pick-up trucks. Good
instructions and snap-on wire connectors
make this a job you can do with a screw-
driver and pliers in just 20 minutes.

Money-back
Guarantee

Our lights are
backed by a one
year manufacturer's
warranty and our
own 60-day money-
back guarantee, If you are not

satisfied for any reason, you may re-
turn the light for a prompt full refund.
Lights are $19.95 each, plus $3.00 ship-
ping. Shipping is FREE with orders of 2
or more.

Mounted at eye level, the third light is
gasy fo see.

Be first to experience safer driving —
it could save your life.

Order today
For ordering or further information,
CALL TOLL FREE 1-800-525-8624
(in Colorado 303-762-1385) or send to:
Progressive Energy Corp., Dept. PM286,
3148 South York, Englewood, CO BO10.
All orders are shipped promptly. Fleet

Yes, sand me the amazing new brake light that
could save my life. If in 60 days, | am not satisfied,
| can return for a prompt refund.

[ Pleass send me one brake light at $19.95
and $3.00 shipping.

[ Please send ma 2 or more brake lights at
$18.95 each. SHIPPING IS FREE.

2 modeals:
— For American cars
— For foreign cars

L] Check [0 MasterCardVISA [ COD
Card #

Exp. Date

Mame

Address

City _________ State___ Zip

Progressive Energy Corporation

Dept. PM286, 3148 S. York, Englewood, €O 801K
Toll Free 1-800-525-8624
In Colorado 303-762-1385
£11886 Progressive Enegy Com.




To satisfy the select few Ninja masters who have outgrown the 900,
Kawasakl adds the 158-mph Ninja ZX1000R to the '86 line.

Last year we all thought that
the engineers at Kawasaki
had painted themselves into
a corner. Their ultimate can-
yon racing creation, the
Ninja 900, clearly ranked at
the top of the super sports
eycle class, and we thought it
would have to be an impossi-
ble act to follow.

S0 they blind-sided us
with an end run. In 1986 the
Big K will again offer the
900, and they've added the
LZX1000R we see above, Al-
ready run to 158 mph by the
left-coast motoreycling press
(in showroom trim) the
newest Ninja delivers a
erystal-clear message—
there's no truce in the horse-
power war, not even hope of
a cease fire,

Now, why would we get
all hot and sweaty over an
existing model that's just

PHOTO BY RCH O

been pumped up with 8% cc
more engine displacement?
Well, as quick as advances
come in the Superbike class,
Kawasaki knew it had todoa
lot more to stay ahead of the
other puys. Cam timing has
been altered to beef up the
high-rpm part of the power
curve, and both the connect-
ing rods and eluteh are stout-
er than are the 800’s innards.

Engine cooling, always
marginal on the smaller
Ninja, is uprated with a big-
ger fan and larger radiators
for both engine coolant and
oil. Moreover, the fairing
has sprouted new ducts to
route air to the cooling sys-
tem, exhaust pipes and car-
buretors.

A new perimeter-tlesign
frame, like the one used on
the 600 Ninja, allows rubber
mounting of the engine,

their dollars for the lithe 900
or the supersonic 1000—
tough choice!

Aluminum—and
unstoppable

At a glance you can tell the
Cannondale SMG00 all-ter-
rain bike is more than just
tough looking, The knobby
tires and black anodized 24-
in. rear wheel improve trac-
tion when vou attack the lo-
cal version of Mount Ever-
pst, The bottom bracket and
chainring are designed for
maximum ground clearance,
A decisively slanted top
frame tube keeps you out of
trouble if you suddenly have
to straddle the frame. And
the chainstays are wvery
short, to prevent flex when
you're standing on the ped-
als to fight your way uphill.

But more than anything,
it's those large diameter
frame members that stand
out. What you can't see is
that the whole frame has
been fabricated from alumi-
num, but not entirely as a
weight-cutting ploy.

Bieyele frames, you see,
are subjected to a lot of flex
as pedaling torque peaks,
and that twists up the tubes
a bit. The result is wasted
energy going into that twist-
ing action rather than to the
rear wheel where it would

{ Please turn to page 50)

Uzed together with internal
counterbalancer, the Ninja
1000 has been turned into
one of the smoothest inline
Fours we've ever sampled.
The suspension has been
changed at both ends from
the baseline 900. Fork tubes
are 2 mm larger in diameter
(now 40 mm) and incorporate
Kawasaki's Automatic Vari-
able Damping System to in-
crease damping rates as the
fork compresses, The Uni-
Trak rear end acts on the
gingle shock absorber from
both ends, Suzuki-style, in-
stead of just from the bot-
tom. Owerall, the calibra-
tions are softer and cover a
wider range of adjustability,
A 16-qin. front wheel, as
found on all the hot-rod Su-
perbikes, makes for low-ef-
fort steering, and the 28°
steering head angle does
even more to reduce effort
needed at the handlebars.
To Americans, more al-
most always means better,
but there's one item the
Ninja 1{{N} has too much of—
weight. At 560 pounds, it
outweighs the 900 by over 30
pounds, and suffers so much
by it that it won't quite crack
the 10-second mark in the
quarter mile. Top-end horse-
power and super aerody-
namics give it a ferocious
terminal velocity, but buy-
ers will have to vote with

For those with leather lungs
and steel legs, Cannondale’s
SME00 ATB Is ready to carry
you anywhere. Large tube alu-
minum frame with short chain-
1 stays Is super-rigid.
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Few cars today can offer you the size, the luxury
and the confidence of Parisienne.

The Pontiac Parisienne is expressly for those who prefer a full-sized formal sedan. Its hixury the way
Pontiac defines it—distinctively styled, richly detailed and gracefully confident on the open road.

PONTIAC PARISIENNE

WE BUILD EXCITEMENT @Y

LETY GET IT TTHAETHER .# BUCKLE UR



Now you can build just about anything—from a simple cabinet
to an entire house—with this superb 4-volume handyman's library!

Rke s s=svolime Audel’s

CARPENTERS AND

BUILDERS LIBRARY

A
Book Club, you 0¢
L mt;:;;’m“ shop Iu.nl FREE.

How Popular Science Book Club Works

As i member of Popudar Science Book Club, you get to
chaase frm nundreds of brand new, hard-1o-find home
handyman bpeoks every year Valuable, maney-saving
books on every aspect of Home Papair & Imgrovament.
House Building, Wnﬁ Basac & me'nmt

, Furniture

, O ND DoDAS, mmlnﬁcalewmﬂms
an the handy form that comes wilh 1he bulletin and return
away's have af keast 10
days in which 1o do this, but in the enlikely event that you
don't have 10 days, and you receive an anwanied selec-
tion, you may retem it 3t owr expense,

Your only obligation ks fo buy just fwo mare reguiar se-
lections or attemates of pour choice al requiar Club prices
iin thee et year After that, membership may be cancalied
al any time, by either you or the Club,

SPECIAL BARGAINS! Clut books are comparabls in every
waay 1o [he osiginal publishers” editions, yel you may save
upmmwmmmmunmmlmm
affered (0 you each year in the Club. T becoms eigibie for
Ihase mambers-only Dargains, mal the card today!

with NO-RISK Trial Me
in Popular Science Book Club

® Build a house or addition ® See how to do your own perfect

from foundation to roof. .. woodworking joinery...

® Use dozens of hand and power ® Install doors and windows with
tools like a pro... perfect fit. ..

® Do your own roofing, flooring, @ Build your own stairs, porches,
ceiling and wall work. .. patios, chimneys...

Yes, the revised updated edition of Audel's &-VOLUME CARPENTERS AND
BUILDERS LIBRARY tells and shows you exactly how to start and finish hundreds of
home handyman projects, Every page in this information-packed set brings you profes-
sional, easy-io-understand how-to you can really use roday! Just look it up and get the
clear, easy. step-by-step answers you nesd!

You get a complete how-to book on woods and woodworking tools, how to do all
types of joinery and cabinetrmaking
technigues, how to do kitchen cabinet
construction . . . and more.

You get a cﬂmpl:u: how-to book on

all standard specs of every element in

house construction, including how to
read plans and make your own...
how to lay out a home workshop

.. .and more,

You get a complete how-to book on
laying out the foundation, how to do
conerete block construction, house framing, chimneys, fireplaces, porches, patios,
insulation . . .and more.

You get a complete how-to book on every aspect of roofing, flooring, doors, win-
dows, siairs, plus how o use stationary and portable power tools, plus tips on paint-
ing, maintenance, repairs, termite protection, solar energy systems. . . and more.

Yes, these superb $39.95 books give you start-to-finish instructions on everything
from reading a building plan to building a house (including the foundation), doing all
the carpentry in it—and keeping the house in A-1 shape for a lifetime. Thousands of
show-how illustrations make it all amaz-
ingly easy, even for a novice.

Whats more, these handy books
teach you scores of tricks and shoricuts
used by carpenters for measuring, cut-
ting. raising, fasiening, finishing—for
every technigue and praject! You pet the
quick and casy answers to just about
every carpentry guestion you'll ever
have. And you can save thousands of
dollars in the years ahead. That’s what /
Pﬂplﬂa‘.'l‘ Science Book Club is all about. S wast STKE

Mail the card today. There's no risk! E { wiew of typicat kischaw base cabinet.
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THOUSANDS OF ILLUSTRATIONS show you exactly ﬂw to do it

1260 pages of
ILLUSTRATED HOW-TO

THOUSANDS OF
drawings, photos,

key do-it-yourself how-to!

* How fo read plans, specs
* How o use ca
hand lools il
* How fo use woodworking
power tools * How to do house
* How to buiid cancrate insulation
block foundations * How to bulid your own ol
* How to choose best woods, solar energy systems /
materials, fasteners * How to do wood patiern-
* How to plan and build making (for castings) ; i
roofing, Hooring * How to do sheathing = : __-' 5
* How fo construct walls, and siding T | W= OF CEILING /
doars, windows * How lo do comica & | A% FURRING IF USED
* How to make joints construction AN I [ X PLATE -
* How to build stairs ‘mep;n“t-mm 7 A ALA - *:‘:S-TLIL'; ¥,
* How fo bulld chimne protec pat L i o e o e
Mduﬂwu 5 * How o do interiar- 4 ..*')"f'ﬁ:'v.va._“_‘_ﬂt. STL—IP_: = roor - 3
* How to use buliders’ exterior painting Lo e ]
pe el ol * How to bulld girders 7 4 e J}- :
* How to make kitchen and sills AT = =
cabinets, counfers * How o make concrele p'...-‘_—-.')_é"_, o
* How 1o do cabinetmaking forms (and molds) Fi f
* How to sharpen saws MAIL THE
* How to bulld A-frame, * How fo bulld skylights :
1- and 2-story houses 'H“mwm“mﬂn,
* How fo plan a home tenance repair
workshop .. A mueh more. BﬂﬂKClua
P.O. Box 2006, Latham, N.Y. 12111




CYCLES
(Comlinued from page 44)

help drive the bike forward. To in-
crease the stiffness of their frames, the
Cannondale folks relied on basic engi-
neering principles. By increasing the
tubing diameter to 1.75 in. from the
more normal 1.1-in. dimension, they're
able to double the relative torsion stiff-
ness of their frames.

Were this frame to be built in large
diameter steel tube, the bike would be
an anchor. But by using 6061-T6 alumi-
num alloy, they end up with frames that
average 3.750 pounds, about a half-
pound lighter than most steel frames.

The aluminum frame will transmit
lesa road shock than a steel one, so long
rides are more comfortable. Cannon-
dale has a trade-in program for owners
whose bikes become damaged beyond
use—3$150 plus your old frame gets you
a fresh unit, New frames for the ATB
enthusiast are $295 including the front
derailleur elamp, and the complete SM
600 goes for $700,

Top-speed touring

There's no prize money at stake and
precious little glory to be chased, so you
might wonder why anyone in their right
mind would bother to spend a week of
their life in Wendover, Utah, at the

Bonneville Salt Flats. Valued only for
its perfectly flat topography, Wen-
dover iz best known to westbound tour-
ists as the last stop before the Nevada
state border and slot machine heaven.
But for another group, the diehard hot
rodders, it's a simple case of an irresist-
ible urge to find out how fast they go.
Twelve miles or more of wide open salt

Turbo charged BM with a passenger in the
sidecar went 130-mph on the salt flats.
flats give them all the room they could
want, though the 4000-foot local eleva-
tion does cut into an engine's horsepow-
er potential by virtue of a slightly
thinned out atmosphere.

After 37 years of running, Bonneville
has fathered a cornucopia of classes
that provide a land speed record niche

PFHOTO BY DON GRE

for anything from a VE-powered belly
tank streamliner to a Jaguar engined
highboy roadster. Everything has a
classification, that is, except for a tour-
ing-type motoreyele sidecar rig.

That didn’t stop Brian Casey of the
BMW Motorrad dealership in St. Lou-
iz. He took a $7000 BMW K100, at-
tached a $5300 EML Dutch-built side-
car and then sent it all off to Reeves
Callaway in Connecticut for $15,000
worth of turbocharger development
work. The specially streamlined-for-
Bonneville EML “chair” was definitely
up to the job, but Casey and passenger
Sam McRoberts added a roll cage, safe-
ty harness and fire extinguisher system
for good measure,

After convincing the officials to allow
them runs exceeding 100 mph, the 3-
wheeler cooked to 124- and 128-mph
speeds. Improving the aerodynamics
by wadding a hotel room towel into the
bike fairing's headlight recess and cov-
ering it with duct tape, they blasted out
a 130.798 pass, fastest ever for a tour-
ing-style bike with a passenger aboard.

Do you think these guys were satis-
fied to prove their point and go back to
Missouri with no land speed record but
their legal limit of great stories? No
way. They're already talking about re-
turning later this year, and they've gcrt.
200 mph on their minds!

EMinwax is & regstered trademark  £/19088 Minwax Company
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At last!

Awood filler for the big jobs.

Now there's a wood filler that can rescue
rotted wood—High

and even
Performance Wood Filler by Minwa,

It won't shrink, crack, or fall out. It hardens in only 15

minutes and can be sanded, planed, drilled, carved, painted,
or stained in less than half an hour And it's weather, water,
and rot resistant.

It repairs almost anything made of wood, indoors or out.
From windowsills and decks to woodwork and furniture...
it"s the wood filler for the big jobs. Look for it at your
favorite store. For more information, send in the coupon.

e High Performance Wood Filler
— . e rescue!

Minwax Company, Inc., ;
B0, Box 426, Little Falls, NJ 07424

Please send free information package.

Mlmm - __._- o beautiful
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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 treatments 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 quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating temperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

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

The March/April 1982, p. 35 issue of
“Consumer Digest” magazine stated,
*8lick 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 Boggies & Hot VWs" magazine
April 1983 issue records the results of their
one year testing of Slick 0. “We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when
to engine rebuild, we feel that you'd be
money zhead using Slick 50."

The Federal Aviation Administration has
fully accepted a similar product for aircraft—
Slick 50 Aircraft Piston Engine Treatment
(EA.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 75000
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 sustaineéd no apparent damage.

US. QUART/946

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 minutes. Then drain the oil, change
the filter and add the proper amount of ail,
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 Olis

Slick 50 will work with all petroleum-
based oils 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 to 20% 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 50 is suspended in an excellent grade
of petrolenm oil which meets or exceeds
every manufacturer's engine warranty re-
quirements. 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 don’t
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked.

Profit from Selling
Slick 50 Yoursalf

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier to
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-B00-525-8624, ext. 2 (in
Colorado call 1-303-762-1385) or send to:
Progressive Energy Corp., 3148 South
York Street, Depi. PM286, Englewood,
Colorado 80110

Yes, | 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.

O Check 0O COD [ VisaMasterCard

Card #

Exp. Date

Name

E&gﬂu address if possible for UPS delivery)

Gty Sme__ Zp_____
==——PEC

Progressive Energy Corporation

3148 South York, #PM286, Englewood, CO 80110
TOLL FREE 1-800-525-8624. In Co 303-762-1385

E11088 Progressive Energy Cop.



Tool Tests

Turning a spindle on a lathe
is a fairly easy operation.
But making exact copies of
the firat leg to complete a set
is much more difficult. With
this tool you can dispense
with the fuss of measuring,
marking, checking and dou-
ble-checking.

The Offzet Duplicator con-
sists of a support base and

Offset duplicator consists of support base
with cutter bit and tracing stylus; two

brackets support piece being duplicated.

Lathe offset duplicator

post from which a tracing
stylus and cutting bit pro-
ject. Two brackets attach to
the lathe bed and hold the
work that is being copied. As
the stylus is moved to follow
the contour of the sample,
the cutter follows the same
contour on the blank.

The original or sample can
be either a turning or a flat

Cutting bit follows stylus against the template. Toolpost base slides
along the ways of the lathe, Both stylus and bit are adjustable, so
you can turn spindles of different diameter than the original.

contoured template cut from
a strip of hardboard, 1 tried
the tool using a flat tem-
plate, working on a 3-in.-
square oak blank.

On my first attempt, I
broke off the tip of the cut-
ting bit and splintered the
corners at the shoulder of
the blank. The cutting point
was easily reground, howev-

A turning can be used as a template or, as

shown, a flat template may be made by
gluing a paper outline to hardboard.

er, and by turning the lathe
at high speed and feeding the
cutting point slowly into the
blank, I was able to make a
perfectly clean cut. The con-
tours in the workpiece
matched those in the tem-
plate exactly. Write Turn-0-
Carve Tool Co., Box 8315,
Tampa, FL 33674,
—Raosarto Capolosto

Self-lighting
torchgun

The BernzOmatic pistol-grip
torchgun is a lightweight,
easy-to-handle unit with
some very convenient fea-
tures. A pull-on trigger fires
it up instantly through the
action of a piezoelectrie ig-
niter, housed in the impact-
resistant plastic case, The
torch requires no matches,
gparkers, batteries or other
lighting devices,

A 4-ft. hose connects to
the fuel eylinder so you can
carry the eylinder comfort-
ably on your hip in a belt clip.
A holster tube attaches to
the eylinder to store the
torch conveniently at your

Pistol torch with 4-ft.-
long hose ignites
automatically when
trigger Is pressed.
Regulating knob atop
propane cylinder
controls flame size,
maintains constant fuel

pressure. Beit clip snaps
over cylinder neck. oz

side when not in use. The
solid brass regulating valve
maintains constant fuel pres-
sure with the torch held in
any position, and when used
at very low temperatures.
Called the Pistol Panther,
by BernzOmatic, Medina,
NY 14103, the torchgun is
sold at home centers and
building supply outlets. Sug-
gested retail price is $49.95.
—Rosario Capotosto
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That was me. A pigheaded, “didn’t
want to quit”, die-hard smoker. Trapped
in an aggravating love-affair—with cig-
arettes.

Openly, [ cursed their choking grip on
me. Inwardly, I was totally unwilling to
do anything else but puff away. Your
typical chain-smoker wildly raving about
kicking the habit—and not meaning one
single word,

Itwas a joke. Unfortunately, the laugh
was on me. The grim warnings of the
Surgeon General, the American Cancer
Society, and my worried doctor all went
in one ear and out the other. My tobacco
addiction was like a runaway train.
Completely out of control and destined
for disaster. Unstoppable!

Me give up smoking?
Better ask for my right arm!
e e = ——— = SFPe e = —— ]

Every so often, 1 would make a good
old college try at quitting cold turkey.
Before you could say “Jack Robinson”,
there I'd be. Frantically scrounging in
the garbage for soggy butts. As usual,
my good intentions went up in smoke. |
was hooked—again.

Who was [ kidding? Smoking was an
undeniable necessity. Super-important
to my daily life. How | enjoyed that first
eyve-opening drag in the moming—that
satisfying end-of-the-meal lighting up
—that nerve-settling inhalation when
things got hectic. Me give up all these
irreplaceable pleasures? Better ask for
my right arm!

TOP SMOKING
/2 HOUR FLAT

Even Though You Really

Don'’t Want To Quit!

Cancer or no cancer, doctor or no
doctor, | loved smoking much too much
to ever stop. But one day, | discovered a
secret that turned my burning passion
into red-hot hate. A secret that set me
free in just 30 minutes flat. Not a single
cigareite in 20 years!

Freed me in 30 minutes!
Not a cigarette in 20 years!

My smoking is past-history. Gone
without hypnosis, behavior modification,
pills, drugs, classroom courses, nail-
biting, will-power or climbing the walls.
Gone without such games as switching
brands, chewing gum, fake candy, diary-
keeping or saving dirty stubs in a messy
jar.

Gone, too, without gaining an extra
ounce. Matter of fact, my wife says that
I even lost a couple of pounds. And 1
never felt better.

Running into an old buddy brought
back memaories of those “didn’t want to
quit™ days. This 3-packs-a-dayer had
tried everything but still couldn't stop.
He begged me to outline the details of
my remarkable secret.

That night, I wrote it out in plain,
step-by-step language anyone could
understand and mailed hima copy. After
it did the trick for my buddy, he told
some of his friends. Soon, 1 was hunted
out by pleading strangers for the same
“Stop Smoking Secret.”

If you can lick a stamp, you can lick
your cigarette habit just as [—and they
—did. I know what it"s like to have that
compelling urge to light up. And | know
what it's like to be able to smilingly pass
it by without pangs of yearning.

What's more, | know that you can
honestly and truly stop smoking for keeps
in half an hour flat—even if it"s the last
thing in the world you'd rather do. All
for a ten dollar bill.

& MCMLXXXIY Stop Smoking Co.
49 Vst 3Tib Sareet, Mew York, MY MNKIE

Simply send for my “Stop Smoking
Secrct” and read it. Yes, it's as casy as
that. Just read it. I can't tell how it
works. [t just does. | guarantee it, with
no strings attached.

Guaranteed to work—
or your next pack’s on me!

If you ever start smoking again after
reading my secret—and I mean ever—
you haven't lost any money. Merely
return it for a full, every-penny-back
refund plus $1 extra for a pack of
cigarettes! My treat!

OK. 1 know exactly what's running
through your mind. Even with my fool-
proof, risk-free, money-back plus guar-
antee, you're still looking for a way to
get out of sending for my secret. You
can't fool me. It's not the money. You'll
pocket 100 times your investment in ciga-
rette savings alone. The bottom line is
this: You really don't want to quit—and
you'll do anything to avoid it

But just this once, listen to that little
voice inside your head. Just this once
give in to your common sense and give
my secret a “look.” Watch it automati-
cally work for you in the only way that
counts. Permanent no smoking! Or your
next pack’s on me!

Stop Smoking Co. 1
49 West 37th St., Dept. 558-97
New York, N.Y. 10018

OK—TI'll take a risk-free look.
Here's my $i0. Rush the “Stop
Smoking Secret.” If 1 ever start
smoking again, I can return it for
$11 refund. (That's $10 hack plus $1

extra for a pack of cigarettes—
GUARANTEED!)

Mame
Address
City
State Zip




No—it's not a masquerade

TOKY(O—In an  ancient

mountaintop  shrine  near
Kyoto resides the unlikely
statue of Ameriea’s own

Thomas Edison. Edizon, yvou
gep, discovered that bamboo
from Mount Otoko made the
ideal filament for his early
incandescent  lightbulb, It

ute to Edison at the shrine
coineided with last October's
mammoth electronies fairs
here and in Os=aka, which
kick off the new model year
for hi-fi, video and related
EEAr,

Edison didn't
electricity, but he invented
ways of using it that envich
our lives today and inspire
the many innovations dis-
playved at the fairs by Japan's
electronics manufacturers.

The annual Tokyo and
Osaka shows overflow with
more new consumer elec-

was fitting, then, that a trib- |

dizscover |

party. These are prototypes of the
electronic eyeglasses used to watch 3-D videodisc programs.

tronics products than one
column can do justice to, Ac-
cordingly, let's focus on
some emerging technologies
which, though not for sale
today, should arrive on our
doorsteps before long. For
the latest seoops on technol-
ogies already here, stay
tuned to our regular monthly

columns on audio, computers
and video, Suffice it to say
that in audio, the Compact
Dise playver continues to
come down in size and priee,
and is finding its way into
more automotive and porta-
ble applications, A eloze
eousin, the digital andio cas-
sette, should arrive on these
shores by vear-end. So will
amplifiers that process the
signal digitally, all the way
to the speaker leads. These
amps, and other compo-
nents, will BEWap copper wir-
ing for fiber-optic eables.
Digital’s coming to video too,
in the form of memory that
provides cléar and steady
freeze-frame  effects—even
pictures within pictures.

On this note, perhaps the
most intriguing new technol-
oy at the shows was an old
one—i-1, but for videodisec.
Fharp and JVC developed
the system, which uses the
VHD videodize format avail-
able in Japan but not here,

| Two cameras are used to

form one image for the left

| eye and one for the right.

These images are recorded
alternately on the dise, Spe-
cial ligwid-crystal eveglass-
es, synchronized to the dise
tracks, act as high-speed
shutters so that each eye
sees only the image intended
for it. The brain then eom-
bines the images to form a 3-
dimensional  picture. JVC
save it hopes w affer the
system in Japan this year. A
3-D dise will cost about 323,
The glasses and 3-1) adapter
meeded for an under-$500
VHI plaver) cost $2040.

It’s pussible that those 3-D
images will be viewed on a
flat, wall-mounted TV be-

f Measuring 2 x 3 feet, the oval antenna-dishes sold in Japan for
satellite TV are small in comparison to U5, standards.

The lady and the tiger? Feline
image was printed from TV with
electronic photography system.

fore long. Toszhiba, Casgio,
Seiko-Epson  and  others
showed work-in-progress on
their liquid-cryvstal display
sereens ranging from 10 to
13 in. diagonals. Though the
pictures were brighter and
the colors sharper than

LCDs we've seen before, it'll
still be five or more vears
hefore they can mateh the
quality of cathode ray tubes,

By the time that happens,
at least some of us will be

L

Flat LCD color TV is suitable for

mounting—but not yet. Tube-
type image quality’s 5 years off.

receiving TV on a small, 2-ft.
antenna  dish via direct
broadeast =atellite (DBS).
The service, in limited form,
exists in Japan today—and
nearly every manufacturer
sells equipment for it,

From DBS or plain old
broadeast, you'll be making
still photos off your TV soon.
Everyone in Japan is show-
ing color printers for Elee-
tronic  Still Photography.
Video colummnist Jim Meigs
will tell you about Kodak's
gystem next month. M
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sn't happen very often.
A new Jeep pickup. When
joLt ';ﬂpma is legendary, you
‘take the time to be certain
at the legend lives on.
o're [uite certajn

] 'e is available as
| drive or 4-wheel
~ drive ‘model with a choice
M*twn “shift-on-the-fly”
Tft'&@wﬂ:s
"R  Suspension.
{ Comanche’s
exclusive
Quadra-Link
suspension,
dual-action
shock absorb-
RN ers, and stan-
.dard 15 inch all-weather
radials are specially
tuned for exceptional ride
and handling.

Power.

Comanche comes with
either a 2.5 litre electronic
fuel-injected four, an
optional 2.8 litre V-6, or
an optional 2.1 litre inter-
cooled turbo-diesel.

Interior.

Comanche’s interior is

every bit as sporty, stylish,

and contemporary as

the rest of the truck. Many

find it hard to believe it
was designed for a pickup.

The Exclusives.
Jeep Comanche was
built to be the best in its
class? In optional 4WD

' ~ There’s a new truck

yinad base engine
horsepower, 4WD systems,
wheels and tires...the list
goes on and on.

~ Its called Comanche.

The Bottom Line.

% @ Just how affordable
It S bllllt is Comanche? It's
the lowest priced
J Jeep available
I ,3 J eep today. You'll also
® jind something

in Comanche you
won't find in any other
pickup anywhere.
The Jeep legend.

Its
worth a
look.

Only in aJeep

Salety belis save lives,

*LCnrripuar isoes Pemsed or coan
mindel inloemdtion

pel o= DRSS



Inside Detront

Chrysler has another con-
vertible in the works. And
Dodge, too. Look for the
new J-cars from Chrysler to
get a convertible model
within six months after their
late-1986 introduction. The
J-cars are 2-door, notchback,
personal luxury cars that
will compete with Thunder-
birds and Monte Carlos, But
with the soft tops, the J-cars
will have an exclusive body
style in their class. Look for
Chrysler to drop the con-
vertible from its LeBaron
and 600 series when the two
new models show up. This
will keep three convertibles
in Chrysler's lineup, includ-
ing the Maserati-built, luxu-
ry 2-seater.

Cadillac gives up

After four years of hearing
criticism that the Cimarron
looks too much like GM's oth-
er J-cars—Cavalier, Sun-
bird, Skyhawk, Firenze—
Cadillac decided to make a
switch. The plan is to drop
the U.S.-made Cimarron for
1987, and bring in a compact
luxury car from Opel of Ger-
many in its place. One guess
is that the car will be the

The "87 J-car Chrysler will compete with the Monte Carlo and T-Bird.

$20,000—2-door hatchback
that will go 135 mph and
compete with Porsches,
BMWs and Merkurs. With
this change, Cadillac will
have an exelusive among GM
divisions, and a car that
looks different from any-
thing that GM produces in
this country.

These Lincoln ads on TV
that make fun of the look-
alike styling of deVilles, 98z
and Electras also hit a sore
spot at Cadillac. “We have
exclusive sheetmetal on de-
Ville," a Caddie executive
complains, “but we aren't
getting our money's worth.
The Buick and Olds styling is
too close to ours.” It takes
time to change styling, but
you can bet that GM design-
ers are working overtime to
alter the roof profile, at
least, of the big C-body cars.

| Look for grilles—a car's

most prominent identifica-
tion feature—to be bolder
and show stronger differ-
ences between GM brands in
the very close future,

AMC's imports

There's brave talk from Co-
manche country. American

Monza, a pricey—=$15,000 to | Motors will bring in three

new models from Renault in
the next two years. The line-
up includes a GT sports ear
and two sedans, one in the
low-price end of the market,
the other a compact. “Re-
nault is committed to staying
with American Motors,”
gays AMC Chairman Jose
Dedeurwaerder. “We will
import from Renault (in
France), import from Tai-
wan or build here to meet
what the competition does.”

AMC iz proud of what its

Jeep products are doing in §

the market. Cherokee is a
huge success, and Comanche
looks like it will be strong as
well. And the new Jeep
promises to increase sales in
the 4-wheel-drive market
this year.

The company is disap-
pointed with sales of its
mainline sedans, Alliance
and Encore, but officials be-
lieve that quality improve-
ments will turn around sales

| of these models as well.

Following the aero theme of
the Taurus is this prototype
of the 1988 Lincoln Conti-
nental (below).

The body styling of the
two cars is so similar that
only the grill design is easily
seen as distinetive. For
these early test cars, the
Lincoln uses the front end of
the current Mark VII.

While the body does re-
semble the Taurus in general
shape, it is bigger, wider and
has slightly different angles

PZer~ \N

Reatta shows

its face

Security for the Reatta 2-
geat sports car that Buick is
get to bring out as a 1988
model is hit and miss. Up to
now, only pictures of the

Bulck's 2-3eat 1788 Reatta has a
smoath nose with pop-up lights.

rear or side have been taken.
But this view finally shows
the front end. It appears
that Buick uses a little of the
Skyhawl Limited, a dash of
the Porsche 844 and a bit of
an original shape in styling
the front end. Headlights
are hidden, a built-in air dam
is standard and bumpers are
integrated into the body
panels. All-steel body and
front-wheel drive separate
this $20,000-plus  hardtop
from the plastic-bodied Cor-
vette and Fiero. Buick's
most powerful 3.8-liter V6
engine will place Reatta only
a tick behind the Corvette in
performance. Look for Buick
to avoid Corvette's bedrock
performance buyers and ca-
ter to the country-club set
with this luxury model.

MAP it out

Here's one you never
thought of. Most of the com-

The ‘B8 Lincoln Continental will look like a Ford Taurus, only bigger.

in the windows. Look for the
final design to be slightly
different from this proto-
type. Company executives
are closed-mouthed about
Lineoln’s plans, but it is be-
lieved that this model will
replace the Continental,
leaving the rear-drive Town
Car in production through
1990 at least.

puter systems used through-
out an automobile company
won't talk to each other.
That's because, in a company
like GM, each office and each
factory buys computers to
fill its own needs. The plant
manager may use a dozen
different computer systems
to run his robots and inspec-

{Please turn to page 60}
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Computerized
weather stallon
“ramembers"
wedther lo ald
in lnmcintlng =

Rabotics technolagy
_‘f" comes to lite in build-
.,.a*' ing HERO" | and
é,“ ) teaching it movement,
: speech, and
manipulation.

More than just a catalog, a trustworthy guide to what's new in electronics and computers.

News about important product innovations is packed
into every page of the quarterly, full-color Heathkit
Catalog. Ever since radio became electronics, the il-
lustrated Heathkit Catalog has been a guide to new
and exciting kit products for people like you to build.
Enjoy and learn from them, while saving money in the
process. What sets the Heathkit Catalog apart is its
range of high quality products and accurate informa-
tion to help make your buying decisions easy.

All you have to do iz fill out the coupon (o get your copy

s Heathkit

A subsichary of Zenith Electronics Conparation

. hightech
catalo

Bulid IBM-PC compatible
Heathkit computer and
save, or buy assemblad,

“Smart"
matal
lacator
homas-in
on preclous
metals, dis-

‘World's first low-cost
hand-held, mi GESE0I-
gontrolled Real Timea
Speactrum

Analyzer.

Hams! Get the latest in amateur radio technolog
including high-speed Packet Radio Communication.

Mew Digital Rain Gauge records rainfall accuratel
and reads out inside your homa in 100ths of an Inch.

HW-5400,
ana of the
finest multi-
ﬁurpuu

am rige, in
affordable
kit form.

Precision test instruments
apead troubleshooting.

[ e —

Heath Company
Dept. 017-384
Benton Harbor, Michigan 49022

YES! Please send me a copy of the
all- new Heathkit Catalog.

[ e ———
R o s s o —— —— —— —




Gillette Research presents a revolutionary
shaving concentrate and brush inone.

BRUSH PLUS)!
FOR A SUPERIOR SHAVE.

Brush Plus. A brush to lift your whiskers with the soothing warmth only a brush
can give you. A concentrate with extra softeners and lubricants that are massagec

p your beard. For a su
concentrate into the brush, so ea

or shave, Twist the dial to send just enc g
efill cartridge can deliver months of noticeably

superior shaves. Brush Plus from Gillette. Refills in Regular, Lime, Sensitive Skin.

T, The Gilleste Coi

INSIDE DETROIT
{Continsed from page 56)

tion machines. In the front office, the
accounting department’s computers are
different from those on the secretaries’
and engineers’ desks.

“Our factory offices can't talk to ro-
bots out back, and that’s not right,” is
the complaint you hear. Well, GM man-
agement is listening. Together with a
eouple dozen other manufacturers, in-
cluding Boeing, GM is setting up stan-
dards for computers that will allow
direct communication between brands.
The program is called MAF, for Manu-

&0

1}

ik

5 TN W
%

facturing Automation Protocol.
Ultimately, personal computers in
GM's offices will be able to tie into any
other appropriate machine in the com-
pany. Right now, there are dead ends
just about every time electronic infor-
mation is passed from one brand of
computer to another. The computer
firms, in their early efforts to set up
exclusive use of their products, paid no
attention to this problem. But GM and
others are forcing common standards
on them to make sense out of this mess.

How low can Yugo?
The price is the most important feature

of the new import from Yugoslavia,
according to a couple of executives from
Ford and Toyota. Asked what he
thought of the $3990 sticker on the
Yugo, Ford President Harold “Red”
Poling said, “l was shocked." Dave
Hlingworth, head of Toyota's midwest
region, who had more time to assess the
price threat, sneered, *You get what
you pay for.” It will be interesting to
hear what Yugo executives have to say
about a future competitor, the Czecho-
slovakian Skoda. It now sells in Canada
for 4995 Canadian dollars, and could sell
here in 1988 for as low as $3600,

What rich folks get

Audi, a company that admittedly does
not produce cars “for the masses,” went
overboard in designing the 1986 50008
line. In addition to 4-wheel drive, anti-
lock braking, and a more powerful in-
tercooled, turbocharged engine on
some models, all 5000s use 2-sided gal-
vanized steel throughout the body pan-
els. Fenders, hoods and even the roofs
have zinc protection. Audi now has a 6-
year unlimited mileage warranty
against rust perforation. Fine, but who
needs galvanized coating on the inside
of a roof? Audi officials admit this is
going a bit far, but they predict their
competitors will do the same soon. Be-
gides, it's easier to build the whole body
with one type of steel than to use a
different steel for one part like the roof.

Ford in the future

Ford's T-2008 project iz a look at the car
that you may see in showrooms 25

The Ford T-2008 ks a 21st century 4-seater.

years from now. The project brings
together ideas from eight of Ford's
divisions—glass, electronics, plastics
and so'on. Styling of the prototype T-
2008 is predictably sleek, smooth and
aerodynamic.

Among the other standout features
are: TV cameras that take the place of
rear-view mirrors. These are equipped
with sensors that see in the night or
through fog. Door locks automatically
open when a code is pushed on the
glass. If unlocked, a single number code
opens the door automatically. One-
piece wheels and tires made of plastic
are perfectly balanced. A glass-like roof
darkens in sunzhine just like some sun-
glasses do. In addition, a stranded driv-
er can contact dealer help in an emer-
gency by communicating through a
Ford space satellite! ™~
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New Technological Breakthrough

HOW TO UNLEASH YOUR MIND-POWER

TO ACHIEVE ALL YOUR GOALS FASTER.
Subliminal Stimulation” is Today’s Answer. It's NEW!

You've read in science and technical i
about the great success of subliminal stimulation™
techniques. Now, thanks to recent break-
throughs by leading scientists, you can use
these same innovative techniques to step up
your accomplishments and unleash wour
mind-power!

For example, maybe you want to sharpen
your memory. This is really important when
you're working on your car or building things
around the house. There are so many steps to
remember. Or maybe you need to lose weight,
stop smoking or hone your mental skills. Just
think how great it would be to grab money-
making opportunities by drawing on your
mental capabilities to the maximum extent. Or
maybe you want to lessen stress, have greater
self-esteem and razor- decisiveness,
These are just a few of the accomplishments
now easily within your grasp.

The subconscious or “inner mind” is a
mysterous thing. Scientists are finding out
more about it every year. It's not like your
conscious mind. Instead it soaks up impressions.
You'll be amazed how Ffast the “‘success-
mechanism' already within you will put you
ahead of the game in life.

Subliminal T-d-mlqun
are men's
for the 1980°s and bwd.

Subliminal stimulation is a remarkable
scientific discovery. For example, to reduce
shoplifting. Depariment store managers
nationwide are finding that a “hidden" message
in the public-address music cuts pilferage
substantially. This message repeats over and
over such tested phrases as 1 am honest. 1
don't steal.”

Talk about effective! Customers aren’t even
aware of il. Yet inventory statistics prove
there's a big decrease in shoplifting. In fact, in
some cases by as much as 67 percent.

Your subconscious Is powerful.
Put it to work to bring you
success fast. Thousands of

men already are.

Until recently, scientists were stopped dead
in their tracks in figuring oul how to harness
the powers of the inner mind. For years we've
known it could be tapped. But the big question
was: “How can the average man put its huge
power to work?"

Through constant testing a breakthrough
finally came. The credit goes to some of the top
gscientists in the country. Their hard-hitting
efforts now enable yvou to push ahead, no
matter your goals, and enjoy tremendous
success fast.

The answer Is Subliminal
Stimulation Tapes. Each brings you
two different kinds of assistance.
Put a tape on your regular cassetle player—
then get ready for a surprise. On one side is
subliminal stimulation™. Here's how it works:
You hear waves breaking on a rugged

shoreline. But your subconscious hears more,
There are subliminally embedded messages at
work—literally hundredx MNow you'll have a
hard time hearing them consciously. But your
subconscious will hear them as clear as a bell,
Scientists have found the subconscious then
goes into gear at once,

Listen while you work around the house or
while relaxing, watching TV or even while
Jogging, working out, or driving your car. The
sounds of the waves make a smooth background
while alone or with your family or friends.

Subliminal stimulation is so effective it's
being featured in scientific and technical
journals. Just wait until you try it! It's a totally
new, yet natural, experience, You'll feel at
home with it fast. A to-the-point briefing on
each tape gives you the exact wording of the
subliminal messages coming up. It's really
fascinating and worry-free.

MNow, on the other side you'll hear a voice,
This is called the natural response™ program.
You'll hear* commands to your subconscious.™
Think what it will mean to actually be in
control of your subconscious, At last, you'll be
showing it who's boss!

Be a part of the cutting edge
of today's world of sclence.

Here's your opportenity to discover a sure-
fire way to achieve all your goals—no matter
what they are—in record-breaking time. You'll
feel more alive, more virile and see success
after success come your way. Taking advantage
of new scientific discoveries puts you one step
ahead of the crowd,

Professionals nationwide are finding Subliminal
Stimulation Tapes to be one of the biggest
scientific breakthroughs of the 80°s. Each side
actually wakes up your inner mind. Result?
You'll see yourself becoming sharper, more “in
charge"" than ever. You'll get more done faster,
And the great part is, each side is so relaxing
you'll want to listen time and time again,

Don't let your subconscious lay idle. Put it
to work, Scientific-minded men everywhere
are—with outstanding success.

Order today. Read about this
Special Money-Saving Offer:

Each Subliminal Stimulation™ Casseite
sells for $14.95. Bul during this Special
Introductory Offer to Popular Mechanics
readers, the price is only $9.95. You save
£5.00 on each and every selection.

But here's still more good news. You get
one FREE for every three you order! Just
fill out the No-Risk Express Order Form and
rush it back teday, along with your check or
money order, Or use your Visa or MasterCard.
You're protected by our FULL MONEY-
BACK GUARANTEE: We call it our
“triple-length" guarantee because it's good for
90 days, not 30. If you're not elated with the
results the tapes bring, return them for a full,
prompt refund—including the 52 shipping and
handling. ©1085 Advanced Lenming Systess, Ine

Prompt shipment guaranteed. Mail your
order today! Credit card users, order

TOLL-FREE &2
1 nmgn?tﬁtm

ADNWANCED LEARNING SYSTEMS, NC —Corporate Oiffices:
123460 Craversmouth Ave, Canoga Park Ca 91303

“TRIPLE-LENGTH" 90-DAY

plus Lifetime Warranty Against Defects

NO-RISK EXPRESS ORDER FORM -
Check your choices and mail today:

OAl102 MEMORY IMPROVEMENT
OA1202 WEIGHT LOSS

CA1106 UNLIMITED MENTAL POWER
0A1303 DYNAMIC SELF-COMFIDENCE:

Owvercoming Shyness
OAl1203 STOP SMOKING
CATIM PINPOINT CONCENTRATION
OAl314 SELF-ESTEEM:

Feel Good About Yourseifl
OA1301 HIGH-ENERGY & ENTHUSLASM
DATE0T PROSPERITY: Financial Success
OAI310 STRESS RELIEF
OA1304 DECISIVENESS:

Stop Procrastinatingl
0A1412 SEXUAL CONFIDENCE
OAI315 THINK POSITIVE]

OAT4] ] MORE ENDOYMENT IN SEX
OAT40] ATTRACT LOVE/Make Contact
0A1214 ENJOYING EXERCISE:

Hawve Fun Getting In Shape
OA1105 BETTER STUDY AND EXAMS
OATI01 READ FASTER
CAT309 MAGNETIC PERSONALITY

OA12046 RESTFUL SLEEP:
No More Inzomnla

0OA1502 SUPER SALES POWER
OATS0E SUCCESE NOW: Get Ahead Fast]
DAS001 Sarwo Slimiine Cassette Recorder 534.95
OARI02 Sarips Sportster Mini-Stereo

Cassette Player wy/Headphones $29.95

Special Introductory Offer: Regularly 514,95
each. Now if you hurry, only $9.95 each.

‘F;i%%ﬁ CHOOSE QH::.F,HEE FOR
SUBTOTAL

Califonma reskents add &% Saies far .
POSTAGE & HANDLUNG (any size order) 52.00
Outsice LISA—add 5 1.00 per item [LS funds]
OCash DCheck OMO TOTAL
OVISA OMasterCard  Exp. Date
Card Mumber
MNAME
ADDRESS
CiTy

STATE
Mail to
ADVANCED LEARNING SYSTEMS, INC.
7236-D Oweramouth Ave., Dept. PMé&2

Canoga Park, CA 91303
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Hands-on report:
Pioneer CD changer

The digital Compact Disc is
proving itself an increasingly
versatile performer. Several
manufacturers soon will join
Sony and Technies in offer-
ing portable CD players.

More car stereo CD units are

on the way. And by the time
vou read this, Pioneer will
serve up 8 multiplay home
model that can handle up to
six dises at a time.

The Pioneer CD changer,
Model PD-M6, is a modern-
day equivalent of yester-
day’s rvecord changer, a
much-maligned device (un-
justly, in many cases) that

sonable approach with its
XR-V22 (3500), which has
two laser transports to han-
dle two dises. JVC will soon
offer a similar model.

But Pioneer seems to have
settled upon a logical com-
promise between the over-
kill of the Nikko machine and
the stinginess of the Toshiba
and JVC units. Why six
dises? Why not six? The
changer's continuous music
capability should be enough
to last through the most lan-
guid of dinner parties or to
satisfy fans of marathon lis-
tening sessions. It also

Ploneer's PD-Mé& changer: Magazines [lefi] hold six discs

offered enormous conve-
nience—even if many low-
quality models handled your
cherished LPs about as deli-
cately as Hulk Hogan han-
dles Mr. T.

Pioneer claims that the
PD-ME is the first multiplay
CD home unit, but that point

is arguable.
Nikko, for example, offers

a CI changer (Model NCD-
G00) that handles 60 dizes
and is rather large. It's ideal
for commercial use, and you
can buy one for your home if
you like, but at $1800 it's
hardly for everyone.
Toshiba offers a more rea-

seems to strike a nice com-
promise between disc capaci-
ty and player size, as the PD-
Mé6 i= no larger than many
single-dise players (it stands
3% inches high). What's
more, it's reasonably priced,
with a suggested retail stick-
er of $499.95.

The Pioneer changer uses
a disc “magazine,” or car-
tridge, into which the six
discs are loaded. Then, the
entire magazine is inserted
into a front panel slot. Sepa-
rate trays in the magazine
hold each disc and loading

| them is easy enough, though

sometimes it's tough to tell

which tray has been loaded
as you work your way
through the six. Pioneer
suggests using the magazine
for permanent disc storage,
and so offers extra maga-
zines at a supgested retail
price of $9.95 each. The com-
pany says it's developing an
automobile CD player that
would use the same maga-
zine, in which case storing
your CDs in the magazine
would make sense.

Using a preproduction
prototype PD-M6, [ discov-
ered that the changer is
rather straightforward in its
operation. If all you want to
do is play your six dises, it's
simply a matter of turning on
the player, inserting the
magazine and pushing PLAY.
The PD-M6& will start at the
first track of the first dise
and play through all six.

There are three other ba-
sic playback options: direct
playback of a specific disc
andlor track, programmed
play of selected discs and
tracks, and what Pioneer
calls random play.

Direct playback is a
breeze. On the front panel
are six buttons. Simply hit
the desired disc number, the
track number and PLAY and
you're in business.

Programmed play is just
as gimple: Push the disc and
track number yvou'd like to
hear first, then the PGM
MEMORY key. Repeat that
for each selection you'd like
to hear. You can program
the machine to play up to 32
tracks from among the six
dises, in any desired order.
To help out in the program-
ming process, the display
keeps track of the number of
selections vou've committed
to memory so you know
when you're nearing the 32
maximum. Press the CHECK
key and the display takes
you through what you've al-
ready programmed.

The changer's display is a
fairly versatile one, normally
showing you the dise number
in play, the elasped time of
the track in play and the
track number. At the punch
of a button, it will change to
show total playing time of
the disc in use and the total
number of tracks on that

dise, Push that same button
a second time and vou get
the dise and track number in
play. Meanwhile, there is a
separate display that always
indicates which disc is play-
ing. It can be a bit difficult to
read from across a room, but
fortunately the number of
the playing disc appears in
red while the other five posi-
tions are in blue, so even if
vou can't read the digit you
can count across and deter-
mine which disc is playing.
Finally, in random play,
the player decides for itself
in what order tracks will be
played, selecting from
among all six discs. The or-

| der of play is different each

Toshiba's XR-VZ2 plays two CDs,
stored In trarsports A and B.

time you select random
play—perfect if vou want to
bring a bit of suspense to
your music listening.

(rther features of the PD-
M6 include MANUAL SEARCH
keys for fast forward or fast
reverse searching through a
dise, and TRACK SEARCH,
which advances directly to
the next track or backward
to the beginning of the track
that's in play. Repeated

| pressing of either of these

kevs takes you farther for-
ward or backward, track by
track.

Perhaps the only criticism
that can be levelled against

| the PD-M6 is that in the

prototype [ had, dise chang-
ing was accompanied by a
great deal of whirring and
clicking. A Pioneer spokes-
man says that the factory is
well aware of the noise, and
assures me that production
maodels will be much quieter
in operation. 1 hope so, be-
cause all that mechanical
clatter is decidedly low-tech
in a product that is supposed

| to be a technological marvel.

i

Then again, it's difficult to
decide what's more annoy-
ing—a bit of noise as the
dises are pulled in and out of
the magazine, or having to
get up every 40 minutes or so
to change the discs. ™
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“$8,000 in 2 Da
Guaranteed!”

Let ma show you how you can make a minimum
of $8,000 In 2 days. That's righti in only 2 days you
could be enjoying a completely different and
wonderful lifestyle.

Can you use $8,000 In the nexi 2 days? Can
you use §16,000 in the next 2 weeks? Can you use
$24,000 in the naxt 30 daya? This is an absolute
reality and | want to show you how it can be dona,

Thare was a tima when | was 0 broka | could
not put diapers on my baby or feed my family,
Maybe you are living like | was — | pray that you
are not. Maybe you are hurting financially just a
littie. Maybe you are thousands of dollars in debi
and can't see your way oul, or maybe you are just
dissatisfied with your present way of Iite. If any of
the above applies, you will be Inlersated in what |
have io sayl

| am on top of the world - but it wasn't always
that way; in fact, 13 months ago, | was hurting and
hurting badly. Almost 2 years ago | got involved in
& business that turned out to be a disaster.
Unfortunately, when it wenl down the tlubes, all my
life savings want with it. | thought my lifs had come
to an end. | had no money to pay the rent, the car
paymeant, the phone bill, tha gas bill nor tha light
bill. That's right, | didn"t have a penny io my name,
Tha thing that was really bad, was thal my family
wag sutfering with me.

In & matier of 8 months, we weare $14,000 in
debt. We had a place to live only because a friend
was kind enough 1o ket us stay rent free. Life was
bad, and every day it was getting worsa. Despite
the disappointrnents of being in debt and unemployed,
we kept hanging in there — looking and searching
for something — anything!

This might sound like a familiar song to a few
of you, but in my situation, the results were rare.

In one miraculous day, everything changed.
That particular day, | woke up very sarly. | wenl
Into tha kitehen, sat down and dropped my head to
the table, | was so miserable and full of hurl and
grie! watching the hours pass by. All of a suddan, |
wWas gvercoma with an incredible idea; an ides that
was 50 strong, | instantly picked up the phone, |
made that one certain phone call. Just one phone
call and 2 days later, we were making $8,000 a
monthl guarsntesd! All | made was one phone call
and in 2 days our miseries were gona!

In the next 80 days, we paid off our $14,000
debt and began buying things that even people
who have worked all of their lives can't atford: my
draam car - & Marcedes 450 SL. It was a symbol of
my small discovery and my victory over deleal

Five months after this discovery, | bought my
wife a BMW 533i for Valentine’s Day. It was just a
little something to let her know how much |
appraciated and loved her for sticking with ma
through those trying 8 months,

Eight months after my discovery. | asked my
wife where she would like to live if given the
freedom and the cholce: “California.” So we packed
up everything and moved to the most baautiful
spot in the siate. Those of you whao have been to
Santa Barbara know what I'm talking about. We
moved 1o a beautiful $250,000 homea right by the
ocean. And we still had $30,000 in the bank!

Yas, our lives changed entirely in only 2 days
-all because of one, simple phone call - a phone
call that anyone, anywhera can make. All you need
is 1o know the secral. This is such a great little
sacret, | just had to write a simple book telling you
how 1o make the ONE, SIMPLE 3 MINUTE PHONE
CALL. This call will entirely changs your financlal
plcture in only 2 days, as it did mine.

Balleve ma, It works - it works big - and it
keeps on working. Day after day, week after week,
month after month - it keeps on working for as long

a3 you want it - guarantesd!

My money making method |s so simple ihat it
is almost hard to believe, Just imagine, you am
sitting by your phone and you make ons phone
call that takes spproximately 3 minutes. In a
maximum of 2 days, you can be making a minimum
of $8,000 per month, gusranieed, for as iong as
you want it. Pick up the phone again, and make
another 3 minuts phona call and in 2 days, you can
be making a minimum of $16,000 per month,
guaraniesd, for as long as you want it,

THE FORMULA WORKS LIKE THIS: EVERY
3 MINUTE PHONE CALL = PER MONTH
Eﬂl‘[r GUARANTEED FOR AS LONG AS YOU

There is magleal aboul this. You just
nead 1o know who to call. It's that simple,

Every successful person has his secret to
success. But some are harder to follow than
others. | know that my secret is by far the sasiast.
How difficull can it be to make a 3 minute phone
call - which can be making you $8,000 per manth in
just 2 days. YOU JUDGE FOR YOURSELF.

| promisa, there is NO CATCH, You just need
o know whao to call.

My program s something thal hes never been
done, seen nor advertised befors!

| don't want to waste valuable space telling
you what it is nol, but | gusranies you that you
have never sean anything like this before
Although you make a 3 minute phone call, you
do not sell anything over the phone. | repeat, YOU
DON'T SELL ANYTHING.

My program is absolutely legal and the most
mioral and ethical work you will ever do.

This Is something anybody, living anywhere,
in arvy kind of eircumsiance can do.

Swom Testimonilak:
“After racaiving Doug Holmag'book, it ook me
two days lo secure an income of §1 par
maonth guaranteed, for as long as | wan ] A
Mika Kohler, Texas

Swomn Tealimonialk:

“I'm 32 years old, high school education and a
housewife. Once recelving Doug Holmes'
book, within a lew days | secured enough
income o become Indegendeni for

Karan Skally, lHinois

Sworn Testimonial:

“I was Mat broke when | received Mr. Holmas'
book. After 2 days of applying his method, |
locked in an income of $8,.400 per month
guaranieedi” e

Den Cockrall, Texas

Sworn Statement:

“I have personally bean 8 witness and do
testily thal Mr. Douglas G. Holmes has been
able to secure in 2 days $8,000 per month,
guaranteed - after one 3-minute phone call.”
MiltF., 5.L.C., Utah

Swormn Slalement:

“As the personal accountant and brother
of Doug Holmaes, | tastify that Mr. Holmes has,
indeed, been able to fock in an income of
$8,000 par month, guarantesd, within a 2 day
period, | also festify that the sfatements made
an this page are accurate and frue.”

Robert M. Holmas, Accountant

Oregon

“Zero to $8,000 in 2 Days”
Guarantee

Order my book "Zero to $8,000 in 2 Days" and
lat me prove that what | have said is true. When
the book arrives, quickly open it to the first
paga — take the next 80 minutes and read my
seven simpla steps to success. Then pick up

the phone and make that 3-minute phone call,
and il you are not making a minimum of $8,000
per month, guaranteed, within 2 days, sand
back the malerials in original condition at sny-
time for & full refund

Make §24,000 In 30 days or $16,000 In 14 days.
1f you have any doubts simply order the book. With
my gusrantes you will ba trying my program
absolulely free. You have nothing to lose and
$8,000 in 2 days to gaini

Swomn Testimonial:

“Within 18 hours of reading Doug Holmes®
book, | locked in an income ol $12,000/month.”
Ken Smith, Sask., Canada

Important notice: Dua to the high demand
for my book, please order within 7 days to
insure prompt delivery, Orders are filled on a
firat coma, first serve basis.

Myt ofios, phane normbies 1 §909) 9844300,
r Your Order Form B
Douglas G. Holmes
5200 Overpass Rd., Suite 215 Depl 147
Santa Barbara, CA 83111
Dear Doug,

If you ean make one 3-minube phone call,
then surety | can, I'm willing to sand you $10on
the condition that it I'm not making $8,000 in 2
days, or am nol salisfied with your book, | can
send it back at enytime for a full refund,

Option O $2 Special handiing and 15t class
shipping.

Name
Address
City
State Zip

Foreign orders, please add $2 for shipping. |
Thank }'GI.IF © 1985 ]
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Car Clinic

I received a letter from Cad-
illac informing owners of
1985 models with 4.1-liter
V8 (HT4100) engines that
coolant may leak into the
crankease and dilute engine
oil. The repair involves
changing oil, oil filter and
coolant, and adding an en-
gine coolant supplement

extended the warranty on
the engine to 48 months or

that are left unanswered are
bothersome. I'd appreciate
it, as I'm sure other Caddy
owners will, if you would
find out everything and any-
thing you can about the mat-
ter, CHUCK TOLAND

FORT SALONGA, NY

The condition the Cadillac
lefter addresses involves ear-
[y 1985 models with the §.1-
liter engine, and all models
from 1982 through 1985 that
have this engine. A spokes-
man for the company told
me the number of engines

quite small, but Cadillac
pan't identify those that may
and those that won'l—so the
company decided to treat all
aof them.,

Cars that are primarily
susceptible to coolant leak
problems are ones engaged
in short-trip driving (less
than half an hour) in cold
weather., The leak may de-
velop because of a differen-
fial in thermal coefficients
between the aluminum en-
gine block and iron cylinder.

People who disregard the

(sealant). True, Cadillac has :i!y. possibly vesulting in

50,000 miles, whichever oc- |
eurs first, but the questions |

Caddy’s HT4100 engine

notice—especially those liv-
ing in Florida, Arizona and
other all-year-round sum-

| mery places who think they

don't have lo worry—better
be aware of the possible con-
sequences. [fa leak does de-
velop ond goes wuntreated,
coolant will contaminate en-
gine ail. Ol will lose lubric-

premature failure of cam-
shaft lobes, rocker arms,

pushrods, distributor gears
and other parts. When a leak
develops and one of the above
parts is affected, the head
gasket seal may fail, cans-
ing a noticeable drop in the
power output of the engine,
and the engine may idle
ronughly.

pended in the coolant and
pack together to form an ef-
feetive seal wherever there is
a leak. The material doesn’t

| plug passages in the cooling

system when recommended
maintenance procedures are

Sollowed.

You know me well encugh |

to appreciate that I don't act

i as an apologist for any car

company, bt fair is fair.

yours IMve received about
this situation have had some
unjustifiably nasty things to
aay about Cadilloe. One
reader, for example, asked
about “this wonder pill Cad-

Some letters other than |

iflac wants to drop into my |
| from well below 0°F to above

radiator. Fan'f this just a
put-on "

No, it's not. The com-
pound Cadillac dealers are
adding to fresh coolant is an
organic cellulosic material
used by car companies dur-
ing production to seal any
small leaks left in the en-
gine. Cellulosic particles,
which measwre from 0005 Lo
003 in. in diameter, are sus-

Cadilloe puts the com-
pound in all engines before
they leave the factory, With
those involved in the recall,
however, not enough was
used to compensate for leaks
that may develop because of
the reason [ mentioned. The
effectiveness of the addition-
al material Cadillac now
wants to put into the coplant
of your HT100 engine has
been tested in temperatures

260°F, Ome test, for exam-
ple, involved extensive trail-
er towing tn Death Valley.

| In other words, from what
| Cadillae has told me, there

is no reason to believe that
the service called for in the
recall notice won't work,
In conchizion, here are
two more facts 've collected:
{Please turn to poge 66)

tﬁl‘lﬁ:ﬂlﬁ‘:M“E

Hot stuff

that may develop a leak are |

In cold weather, the battery is looked upon as the
weak link in the engine-starting chain of events. But
not for reader P,R. Petrofl, who fashioned a heater
for his battery that keeps it at 75° F when the
ambient temperature is as low as 10° below zern.

P.R. wrappad a strip-heater alement ratad at 40
watts twice around the battery case. Sirip-heater
elements, which keep water pipes from freazing, are
gold in hardware stores. They come in a variety of
lengths and wattage ratings.

“Be sure the heater elemant has a built-in thermo-
stat that's set to tumn on when the ambient tempera-
ture drops below 35° F,” P.R. says.

With the heater element in place, he used electri-

| cal tape to wrap fiberglass around the four sides and

base of the battery, taking care nol to cover the
thermostal. It has 1o be left exposed to outside air,
Also be careful not to cover holes through which
battery gas vents ilsell. Doing 50 could cause a
buildup of gas inside the battery, resulting in dam-
age to the battery or an explosion.

For the electrical hookup, P.R. connected a short
outdoor extension cord to the heater element and
brought it into the passenger compartment throwgh
an opening in the firewall. When the car is parked,
he uses a second outdoor extension cord, plugging

oné end into the cord in the passenger compartment
and the other end into a house outlet.

Leaving nothing to chanca, the house outlet P.R,
hooks the extension cord into'is equipped with a
ground fault interrupter, and the long extension cord
mmun:xmmmqmpmmans—m

“In effect, | have a 40-wait load fused for a
maximum of 60 watts,” he says. "The setup gives
me an engine thal cranks al summertime speeds
and starts immediately although the actual engine
tempearature is well balow zero.”
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PERFORMAN E COUNTS.

fHRH; OF REAL CIGARK RETTE TASTE IN A | LOW TAR.

| I |

9 myg. “tar”, 0.7 mg. mcoting av. per cigarette by FIC method.

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

THEE ). REYNOLDS TOBACCO CO



Genuine TORO
Lown Mower

'Shup ywialang and fuss-
mg avit  hagwpwight
mawers with finicky en-

TORO @
genes that run aut of gosl
You'll love |I1rs lighhtweaeght [@nly 15

b i, eowy-bo-monsuver, super etcient, slec-
e TORDH mower/inimmer. [t cuts a 1 swath. Mo bag-
gingl Sotety shutaH hondle, Handle folds sosdly for sloring,
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5000 Watt
Power Generator_

Mig. List: $229.95

Cirdar Mo, 270-9008
Ship./Hand.: $12.00

S

Mow have slectncal
power

2

pe  cytimee| i’ T

15 power generafor k
feoures 08 HE Brigge 8. B i
Stration engine. #1120
¥ duples & 1-240 V duples receptocles, 3477183 omps.
® 5000 watty surge, 4400 walts confinuous power. ® Magne-
ron® solid-siate gvhion. @ MEW ratary held design means
o brushes to reploce, ever] #Full 1 yeor limited worronty,
®Service centers nofionwidel ® Agsembled in LS. ® Dimen.
siong: 2571 u YW 17K H. » Weighs 114 |bs.
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Snowmabibes!
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Iy & ineapenively - with
thay porioble kerowsne
heater! Lhe os o pr-
mary o supplementary
source of heat!

Speciol Features:
# Pushbutton boitery powered
| igration. ® Auto. shutol when
tipped or parred. ®Profective
wird oMM in frgns od heating
element ® Sturdy bose plale to

Il;hnyl

Mo Nesd to Rent A.nymml “H -

Featuring a FULL 4" x 8 houling spoce! Houwl 1 ¥
wood, molorcpeles, snowmobies & much Limited
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® Foldwd up sipe 5'W 3 6H o 70 #Bed w4 =¥
B 8w 190 lbs. #Chvarall length. 137 8Max. 7
lpad cop.: 990 b ‘Cmnpll—r cop.: Class [, 2000 5
lba. gross, ®Ball hitch size: 1-7/787. @ Tires: 4.8
B[ tubelesy, B x 3.75 rims ot 60 P51 codd. #Licen
soble in all pabes.

188

R i 10,000 BTU Portable
“Upte i | Kerosene Heater 8-long [
:lnllrrqu Heat! By BOMBARDIER Fnld .ﬂ.\ﬁ"ﬂf
By Famous Maker T:rml'r

asily folds 1o
ﬂndrrNu.lH-'IHﬂl 1 sire of
W s &'H e 7D

Shipped Fri. Collect 5

Ta Iyt 500 Crdersl stobilize. ® Meosures: 177H =
157W w §°0. ® Waight: 13 lbs.

s Compars ot $139.00
Order No. 357-3263
Ship./Hand.: $5.00

TO PLACE AN ORDER plecie type or prnl clearly
jon sheet of cleon paper| the nome & order mumber of
the: isem odang with your nome & oddre. Enclose o
check or maney order poyabls 1o Whelssols Amer-
oo, Inc. (be wre 8o odd thap shand. chorges). Youwcon
alia chorge toMoiterC ond or VISA. Print the acct. no.
& sxpiratson dite and vign your nome. Allow 1- e
imllww. e 2-3 wha for clearing of personal
C .1

Sand your ordars te:

Electric Start

Power Generator

'fwnrmme:imhe'mlhmﬂ L
weincivicol powar again - with ]
this guolity powsr generg-
torl Features include- w8 HP (]

2120V ond 2-240V outlets, 3875 i
:nnlmuuw povwnr. ®Fu
menl  warranby. #Serace cener notion-
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oW 15 s
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6000 Watt

L Stratten engine. e

. 4250 wotts
| nm parts replocs-

amgs, * 6000 worh s

Compors ol over $1200.00

Crrdwr Mo. 340- 1034
Shipped Fri. Collect

Crder Mo, 340-1018
Shipped Fri. Callect
Send $1.00 for the lotest Money-Saving
Cataleg from Wholesale Americal
Includes unbelievably LOW, LOW prices
on power toocls, hardware & housewares!

s =
_Wholesale :\merica, INC.

4777 Menard Drive, Eou Claire, Wi 54703
For eredit card arder or mors infarmation calk

e e

I you e not sotisfied with your purchase, return it [prepaid)
within 10 doys for @ FULL CASH REFUMND (less shipping £ I
handling).  Beturmed product musd be in original box & on-
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10 DAY MO HASSLE GUARAMNTEE

CAR CLINIC
{Continued from page 64)

1. If an engine that has been serviced
develops o problem because of coolant
feakage and the car has erceeded 48
manths or 50,000 miles, the company
will review the circumstances and may
stand some or all of the repair cost.

2 The Cadillac letter does not apply
to 1845 model engines produced after
December 1985, or to 1986 HTL100 en-
gines, which are basically the same as
previous versions. The reason is that
late "85 and 1986 engines are being
given the added dose of the organic
cellulosic sealing compound on the pro-
duction line.

A fluid situation

Would you please tell me what type of
fluid to use in the C5 automatic trans-
mission of my 1982 Thunderbird. The
information that is printed on the dip-
stick says to use Type CJ, but the
owner's manual says to use Type H.
RICK SZALEKOWSKI
OLMSTED, OH

[se either. I'n your case, in fact, you
ean miz Type H and Type CJ fluids
without ifl effects. But this special carte
blanche applies only to early 1982 mod-
els that have C5 automatic transmis-

bé

| Gummy gas
Gasulmtands go stale in cars stored for
ng pericds of time—nine months or long-
er. It turns gummy and leaves a varnishy
residue as it evaporates.
| The best way io preserve gasoline inside
I a stored car's lank is, first, to be sure that
tha tank is fillad all the way to the top. This
msplama the oxygen.
Second, drop four teaspoons of pow-
| dered BHT (butyl-hydroxytoluene) in a 20-
gallon tank. BHT is a common food praser-
vative. Government tests have shown it's

sions without lockup torque converters.

When Ford came out later in 1882
with C5 automatics hoving lockup
torque converters, the use of Type H
fluid became a “must.” According to
engineers at Ford, Type H fluid con-

“BHT |{OME
TEASPOOMN

(GAS FILLER PER S GAL|

also good for keeping gasofine fresh. BHT |
dissolves cleanly in gasoline and doesn'l |
affect engine parts or perfiormance.

BHT is available for $6 per quarter pound |
from Vitamin Research Products, 2044 Oid !
Middiefield Way, Mountain View, CA |
84043; or, you can phone toll-free (B00) |
541-8536 in California or (800) 541-1623in |
the other 49 siates.

tains detergents that keep particles in
suspension. If not kept in suspension,
these particles may settle in the torque
converter and cause the converter to
malfunction, which leads to a shudder.

{ Pleage turn fo page 70)
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Make up 1o *26" an hour-
gven while learning ! 7-z.zzs

Get into this booming high-profit business that’s
Easy to learn— Easy to do— Easy on You!

Newer before have money-making opportunities been so o EXEF3 Included With Your
great for qualified Locksmiths, Now lucrative regular cu;t Locksmith Training
lock and key business has multiplied a thousandfold as BURGLAR
millions seek more protection against zooming crime. ALARM
Yet there's oniy one Locksmith far every 17,000 people! amd BECLIBITY

Start Collecting CASH PROFITS Right Away FraTIG

training. Cowers
You're in “business” ready o eam $10 to $26.00 an hour a all phases ol
few days after you begin Foley-Belsaw's shorcut Iralning Surglax. Hold-Ln
Take advaniage of today's unprecedenied opportunities in et oy
locksmithing for year - round EXTRA INCOME in spare time
— or fulltime in a high-profit business of youwr own, Hundreds

siallation. This
vAluable and

wa've trained have done it. So can YOU! All tools plus profes- neludes all ,,,;:ﬁ,’f ;;ﬁ.r:*::;
sional Key Machine given you with course. Thase plus prac- supplies, OMNLY Foley-Balsaw offers
i such exlensive Iraining in this
tice materials and qqulpmem plus simpie, illustrated lessons, :ﬂpu‘lly expanding feeid ai} part of
plus experi supervision, plus business building guidance wil your Lacksmith taining
enable you the KEEP THE MONEY COMING IN! Ideal for re- o
I:iramén:'!ll — goad jobs, o ADVANCED Locksmithing!
- ' l'l:: o ghlnul cu;;llalm‘:mrlu. Lr;
T stall and sarvice Safe, Vault -
SEND FOR EXCITING FACTS—No Obligation Bank Sate-Deposit Box locks, — . ’
Disoover what's in Locksmithing for you — how Foley-Belaaws Mastor You'll find It tescinating and high-
Locksmith-approved raming can give you 1he shill you San depgend of Iy profilable work, ) -
1o EARN MORE — EMJOY LIFE M =

"t LOCKSM

Hundreds of Foley-Belsaw trained men _.m“ :
have succeeded in this fascinating 0 R‘S“ -

and highly profitable field . . . '[Rllﬂ-' .-fl l '*;

ITH !

R ALL SPECIAL TOOLS

AHD EQUIPMENT INCLUDED!

“Bufors mvolling [ checked
#bher comrses and alro avked
Sor advice from srveval
lackimirhs in my area, They
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Thiz Pro Key ©

THIS PRO KEY ~ P n:‘ummm alone
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anrd hay tbe meopt M

i Ky YOURS TO KEEP! <% oot

wanied fs be in Just fill in and mail coupon below (or
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a:::wi am and detalls by return mail. DO ITTODAY! COUPON! s riesa miag, kanses city, Mo, 64111
thamks o m

Rk Sl There is NO OBLIGATION and NO SALESMAN Will Call—ever!

FOLE¥-BELSAW INSTITUTE
10683FIELD BUILDING
KANSAS CITY, MISSOURI 6411
| YES. please send me the FREE booklet that
gives full details about starting my own business in
Locksmithing . | understand there 1S no obligation

VA and thal no salesman will cali I

David Falrbrother—Dave's Locksmitk Service I RUSH COUPON TODAY
Milwaukee, Wisconsin $3200 FOR THIS FACT-FILLED

“1 opened my own business, spare I
time, seven months after [ enrolled and

made a profit of $329 for the first week.”

B. A. Deberry Littleton, Colorado mm!
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.
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PLUE {
Sam Walker Prichard, Alabama !‘dl::;:]:ﬁun I:IEI ﬁ“ o
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CAR CLINIC

f{:'rj_nh'miw:f__f'rurrr page 6i)

Particles floating around in Type H
fwid may make the Muid a davk color.
This is normal.

If there's any chance that a C5 trans-
mission with a lockup lorgue converter
iz accidentally filled with Type CJ
Suid, it should be fully drainved and a
new filter installed befove refilling the
transmission with Type H fTuid. Type
H fluid iz available from Ford dealers
in guart cans that carry Motorerafi
part No. XT-4-H,

Going straight

The grease fittings in the lower front
suspension ball joints of my 1983 Plym-
outh Reliant ean't be reached with the
coupler of the grease gun I use, The
reason is because of the tight space
between the fittings and wheel rims. To
pet at the fittings to lubricate hall
joints, 1 either have to buy a special

DO YOU HAVE A CAR PROBLEM?
Suat aak Mort abont . Sewd jpowr gueation fo the
Car Clivie. Populer Mechanses, 225 Wesd 578k ST,
New York, NTV roers. Wiide letters conmsd be
asweered indresdnally, proflems that arve of gererat
prterval wlf be descnssed i the columa,

adapter or remove the wheels.

The Plymouth dealer turned thumbs
down on another option 1 thought 1
had—replacing those straight fittings
with 45° or 90° fittings. He said 1
shouldn’t, and 1 hesitate to do so until 1
hear from you.

You see, | have the added coverage
contract which provides for my not
having to pay for repair or replacement
of front suspension components. Will
installing offset fittings on my car nulli-
fy this contract? GEORGE LIEBERMAN

POUGHKEEEFPSIE, NY

It doesn't matter whether it does or
doesn't, because you can't do it. The
straight grease fittings are pressed into
place. Even if you manage to pull them
without ruining the ball joimts, you
won't be able to install §5° or 80° thread-
ed fittings. There's another reason to
stick with straight fittings, They indi-
cate when ball jointz are worn. A ball
Joint is worn if the grease fitting moves
when you attempt to wobble it back and
Sforth by hand,

This test should be dovne with the car
on the ground go the weight of the caris
resting on the ball joints—not up on a
lift.

If you don't want to buy the special
adapter for lubricating ball joints, re-
moving wheels every so often fo get at
the straight grease fittings isn't o tough
Jjob. Besudes, it gives you the opportuni-
ty to check your brakes. ™

SERVICE TIPS

m Ford suggests that if you have a stall-
ing, no-start or intermittent no-start prob-
lem with 3.8- and 5-lter engines, make
sura the electric fusl pump ground wire is
tight. {Good advice for any make of vehi-
cle with an electric pump.) If the car's a
Mark VIl you'll find the ground connec-
tion on the driver side rocker, beside the
driver's seat. If it's an LTD or Marquig, the
connection is on the passenger side rock-

Professionals pick Husqvarna right down the
line. For good reasan, You can too.

Husgvarna saws for the weekend pro are
built to run and run. They're made with the same
major engine companents as Husqvarna's pro-
fessional saws. With electronic ignition for sure,
easgésstartﬁ and chain brake standard.

igned with vibration dampening and spe-
cial silencers to do the toughest work without
beintDugh on you. " .
or pruning, trimming, cutting and clearing,
choose frﬂmnsglx mudels.%’cmeréﬁ and priced to
fit your needs.

Professional performance for the weekend

pro. That's Husgvarna.

@ I @u E
For more information contact Husgvarna Power Products Co. 224 Thorndale Avenue, Bensenwille, lllinois 60106
or =ee the Yellow Pages for the dealer nearest you.

er, beside the passenger seat. I you have
a T-Bird or Cougar, look under tha pas-
senger seal on the floor pan.

= That ringing you may hear froma 1985
or 1986 Ponbiac Grand Am between 40
and 45 mph is probably being caused by
the speed sensor heal shield vibrating
against the transaxle case. TSB 86-6-3
telis the dealer o bend the shiald away
trom the case about ¥z of an inch.

® Nissan recently started installing heat
shields on batteries of 300ZX models to
prevent high lemperatures that develop
under the hood from harming the battery.
You can gel one from a dealer for your
1984 or 1985 car by using part No.
F4T80-19P00,

= If you find your 1985 Charger or Tur-
ismo power siearing harder 1o manauver
than it should be or it takes effort to
straighten the wheel after a turn, ask your
dealer to look at Chrysler TSB 19-01-85.
It explains how to get the lower universal
joint on the steering shaft away from the
tow plate,
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Motorsports

BY STEVE POTTER

In Zuffenhausen, Germany,
and to the south in Maran-
ello, Italy, two of the fore-
most European high-perfor-
mance automakers, Porsche
and Ferrari, are preparing
assaults on Indianapolis in
1987. This season, there's
plenty of excitement brew-
ing on the Indy ear racing
seene, and much of it courte-
sy of two Detroit automak-
ers, Buick and Chevrolet.

The first CART/PPG Indy
Car World Series race won't
be held until April 4 at Phoe-
nix, but now is the time of
vear when Indy car teams
are busy in their shops and at
track tests, completing the
technical development each
team hopes will bring it suc-
ecess in 1986,

In two months at Phoenix,
look for the competition de-
but of the Chevrolet-llmor
racing engine, which began
serious dyno testing last
summer and ran in one of the
Penske team's March 85C
chassis last October,

That new turbocharged

GTP March powered by a Buick V& turbo has over 900 hpl

2.6-liter V8 has been devel-
oped for Chevrolet by [lmor
Engineering in England. De-
signed by a pair of former
Cosworth engineers, the
new Chevy is a “pure” (not
stock block) racing power-
plant. In its general layout,
it resembles the engine that
has dominated Indy ecar rac-
ing for the past decade—the
Ford-Cosworth DFX,
The Chevy, which will be
used exclusively by the
Penske team at first, is said
to enjoy a 50-hp advantage
over the 720-hp output of a
Cosworth. But Cosworth
has implemented a special
high-rev kit that extends the
red-line for its engine up to a
dizzying 12,500 rpm, and
cuts the Chevy's predicted
power advantage in half,
Last year, cars with the
production-based  3.4-liter
Buick V6 Turbo dominated
| qualifying at Indy, but
| proved unreliable in the

race. The Buick will be back
| again at Indy in May. If the
| engineers have been able to

find some added reliability
over the past vear, the Buick
may well be the engine to
beat at the Brickyard.
Here's why. The rules
grant the Buick an 800-ce
displacement
over the pure-bred racing
engines because the rocker-
arm, Z-valve cylinder head

design of a conventional |

American production engine

does not breathe as well as =

the double-overhead-cam, 4-

valve design used on the .

Cosworth and new Chevy.
There's another factor in
the power equation—turbo-
charger boost levels, In a
turbocharged engine, power
is a function of how much
pressure the turbo gener-
ates in the intake manifold as
well as engine size, speed
and valve train, In Indy car
racing, boost is legislated.
Under CART rules all en-
gines are limited to a mani-
fold pressure equal to 48
inches of mercury. With
equal boost, the Buick's dis-
placement advantage isn't
enough for it to match the
horsepower of a 4-valve rae-
ing engine. But at Indy, the
sanctioning body (USAC)

permits  the production-
based Buick a 19-percent ad-
vantage in turbocharger

boost over the Chevy-Ilmor
and Ford-Cosworth.

That boost advantage for
the Buick was translated
into perhaps an additional
100 hp for 1985 pole-zitter
Pancho Carter when he
made his gualifying run.
Thiz year, March Engineer-
ing will run a factory car at
Indy, one of half a dozen
Buick-powered entries,

advantage |

| staggering 940 hp!

While Indy iz the only
track on the PPG ecircuit
where the Buick looks like a
winner, Buick is a partner in

Fuel-injected Buick V6 will pow-
er American Racing Series.

a new racing series designed
to provide a training ground
for future Indy stars. It's
called the American Racing
Beries, and it is designed to
provide a bridge between
the 180-hp Volkswagen-
powered Super Vees and the
750-hp Indy cars.

To keep costs down, the
geries uses cars of identical
specification—a maodified
March F300  chassis,
dubbed a Wildeat—fitted
with a normally aspirated,
400-hp Buick V.

Buick will also continue its
involvement  with FPhil
Conte’'s IMSA Camel GT
team. An intercooled, gaso-
line version of the turbo-
charged V6 makes Conte's
March GTP cars the most
powerful machines in sports
car racing. Because IMSA
has no boost limitations, the
Buick produces better than
800 hp at race boost and in
gualifying trim pumps out a
™

The March Formula 3000 chassls with a 400-hp Bulck V& will provide
a large step up to the 750-hp Indy cars.

POPULAR MECHANICS ® FEBRUARY 1986
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The forecast calls for




underbird.

On the road, an impending storm
presents a special challenge—one
the driver of a Thunderbird is well-
prepared w accept.

Thunderbirds electronically fuel-
injected engine provides the power,
Steel-belted radial tires and rack
and pinion steering provide the
grip.And for further stability and
road control, Thunderbird’s she
helps reduce front and rear li

Inside, vou'll ind the appointments
of a true drivers car Thunderbird’s
airflow management reduces wind
noise and helps keep the windows
clean. Seating areas provide lateral
support for cornering. And to
minimize the time your eves
off the road, the instrument cluster
provides vital information at a glance.

Of course Thunderbird does
have its limits; it cant predict the
weather, It can, however, make
dealing with a storm a linde easier.
You can drive a Thunderbird at vour
nearby Ford Dealer. Have a nice day:
3-Year Unlimited Mileage
Warranty.

The new 3vear unlimited mileage
‘\-‘-TJI'I':JI'H'}-' CIAETS nmjur X WU Ain
components on 1986 Ford cars.,
Warranty is limited and certain
deductibles applv.Ask to see the
3+vear unlimited mileage warranty
when you see your Ford Dealer.
Best-built American cars.

“Quality is Job 1 A 1985 survey
established that Ford makes the best-
built American cars. This is based on
an average of problems reported by
owners in a six-month period on
19811984 models designed and built
in the US.

-
=

Buckle up —Tﬁ‘ﬁafﬂwm save lives.



CORVET LL: ROADSTER

The first drop-top Vette
in a decade will set the
pace at the Indy 500.

BY MICHAEL LAMM
C ontributing Edrror

he most fun convertible 've ever
drivenis the 1986 Corvelbe roid-
sler (Chevrolet ealls it a road-

ster, bul it does have roll-up windows, so
st riuﬂ_v s;n-;lk'llt!:, it's aeonvertible. 1 The
fun pert has Lo do with the feelings yvou
et infany convertible: the openness, Lhe
friedom, the sunshine and communion
with nature. But more than that, in this
sl Lyt here's a remarkable extra maea-
sure of handling, performance, road-
ability and eoopérativeness, plus per-
sonality and style.

Most cars saerifice a'lot in terms of
handling when they go topless. Thut's
becanse the roof of a coupe adds consid-
erahle structurad strength, My own per-

P

.I i
C'—:*--- 2=+ LT e .~

GREE

ATONAY DO

P P

Top mechanism is just like that on old Vettes
=—gntire top disappears under the deck lid.

sonil car, a like-new 1967 Camaro. RS
convertible—a car | love dearly—has a
noticeable amount of front-end shake
and sometimes Lends to porpoise down
thé rosl. That's partly because it's engi-
neered for a very =oft, compliant ride,
but also because the early Camaro's
body structure gimply isn't all that stiff.

This new Corvetie roadster, though,
uses a modified version of the Vette
eoupe’s very rigid uniframe. It compen-
sates for the loss of the roof structure by
adding reinforcement and gusseting
in elght strategic places, including a

Chevy calls it a roadster, but the roll-up
windows technically make it a convertibile.

hefty X-member under the passenger
compartment.

The roadster also rides on the £-51%
1.5-in. alloy wheels, but its spring rates
and ghock valving put its ride and han-
dling somewhere between the coupe'’s
Z-b1 package and the base car: firm but
pleagant on all but very rough road sur-
faces, yet virtually without roll and su-

perbly stable in high-speed cornering,

The Z-51 handling package isn’t aviiil-
able for.the rogadster, but it really
doesn't need it. The roadstér handles su.
perbly as is=much better than any

(Plegse turndopoge 142)
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SURGEON GENERAL'S WARNING: Quitting Smoking
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THE KLM SYSTEM COMPLEIE......

The Star Performer

LM’s SBR-6100 is a totally new concept in satellite integration. With its full
function remote control the SBR-6100 combines total-recall memory, a syn-

thesized stereo tuner, and a computerized dish positioner all into one sleek unit.

Total-recall memory automatically selects the dish position, stereo selection, skew,
and polarity for any channel on any satellite, all at the touch of a button.

£ 1986 KLM ELE{:IHGN'{-H‘ INC. 603 Moore Rd., Part 'l‘l'ashlngmn Wi 53074 .5 A In California call l;ﬂl]ﬁ] 541 ?TSE In Wisconsin call (B00) 472-0888. Nationally call (B00) 228-1926

CALL OF WRTE YOUR NEAREST KLM DISTRIBUTOR: » Cemibaan Selalife—P. 0. BOX 358, Grand Cayman ksland, British Wes! indies, (8007 949-4300— Dwan Scoiland—Carribess [slands » Enlartasinmant Markating—11231
Soulhwast Freeway. Houston, T8 71031, (713) 805-5200— Larry Parker —Texas, Arkansas, Oklahoma, Louisiana = Frizzslt Sabaliite— 4590 Excelsior Rd.. Eurska, CA 95501, (707) 444-8221—Wr, Carrol Frizzeli— Northern
CA, Ceastal = Gail internatinnsl—&0-F 2nd 51, Desr Pari, NY 11728, {516) 242-2155—Hamnid and Dave Galit—New York « Hallmasi T/ Video—192 5. Indsan Ave. , s, CA 92262, (E19) 325-0651— Kan Parier,
Tom Penn—Paim Speings, Catfornia = Hame Saseiita—BT15 N, T80 fwe.. Peoria, AZ B3545, (602} 579-1853—Dan Barnes—Asizona » N-TECH—Bidg. 1. Gilmore industrial Park, HWY. 79 North, Bemingham. AL 35215,
{205) 681-5200— karry Godwin—Alabama = Kinsley's Lesingten, Inc. — Electe Commenications {Hvisian, 5580 Main 51, Laxinglon, M| 48450, |800) 437-5858—Ralph Kinsiey—Michigan » Naw Ousd Systess (KOS)—2570




A Il KLM systems come standard

The Supporfing Cast

equipped with the time-tested

black radar mesh antennas. You
have a choice of &, 8, and 44-foot A, Low Cosf, .
sizes. The 8 and 11-foot antennas util- High-Quality Option

ize an aircraft-quality perimeter
cable to secure the critical para-
baolic shape.

The HZH is a true horizon-to-horizon
mount. With this mount, your sys-
termn has a full 180° of rotation. The
mount is fully factory-assembled,
and its design Is impervious to icing.
having been tested repeatedly at
—50° F.

In one container, everything you'll
need from mount and antennag,
feed horn and amplifying assembly,
weather-sealed cable and tuner/
positioner control station. You will
note from the illustration that all ma-
Jjor components are factory pre-

D

The KLM Sky Eye X is available in
either single or Block Downconver-
sion. Every aspect of satellite and
channel selection is at your fingertips.
The lighted dial and clearly desig-
nated control knobs make tuning easy
and positive,

The Aimer |l is semi-programmable,
low-profile, and completely self-
contained with a built-in power supply.
Exclusive fast pass allows you fo input
any satellite location in less than 12
seconds.

FOR MAXIMUM PERFORMANCE

MElentmnics Inc.

assembled,

5 W, Moody, Portlang, OF 972004822, In OR | 503) 2260226, or (B0} 223-062T = Bob Walling, Steve Hesse—Oregon, 'Washingson + Pehes Homa Viges—F 0. BOX 1720, HWY. 130_ Pahoa, H1 96778, {808) 9658591 — Toad

Oresgiar —Hawaii « Sahailila Televition Do —8943 Gravensiein MWy, Sehastopsl, CA 94500, (T07) B12-TE36—Ron and Barbara Bermy—MNorihern Calitemia ¢ Stasdard Ewcironics—T01 Snow Hill Ad,. Salisbury, MO 2801,
LI} FE0-TIEE - Oy Devickson—~Maryland » Valley Salar Syatemsa, e, =535 W, Goshen, Visalia, CA 93361, (209) 625-9211-James A_ Harlurih=Cenlrai Calilornia, Inland Valleys = Watinrs Digiribubing =100 8, Canter &,
L Ciy, A 57440, [733) 464-T435 .T?lE-J-:?':—HEH Warlers—Wes) Central fawd = Sabellite Marketing Resasrch, ne —2132 West Hillsborssgh, Tampa, FL 33604, (B13) 977-B5660— Dan House—Florady « Saiellis Sam
Harris—AA1, Bax 147, Sema IN 4TI, (317) 288-7089 Sam Hamis—Indiang




It's Unanimous

(Even the competition says ESCORT’s the one to beat)

t's easy to see who se1s the pace in radar
warning. Just read all the detector ads. Most
of them claim to be as good as ESCORT. A few
say they re better.

At least they agree on one thing. ESCORT
is the one they have to measure up to.

A modern classic

ESCORT was a radical piece of electronic
engineening in 1978 when it was introduced,
the first practical use of superheterodyne tech-
nology to wam of police radar. Car and Driver
magazing said, *...the radar detector concept
has finally llved up to lts promise.”

Since then, our engineers have never
stopped refining that technology. ESCORT may
look the same on the outside, but it never
stops getting better on the inside.

Standard of comparison

Now, when experts refer to the high-water
mark in radar protection, they automatically
turn to ESCORT. In March of this year, Car and
Driver published its latest detector test, this one
comparing remote-mounted models, ESCORT
is designed for dashtop or visor mounting, But
the magazine included ESCORT in the test
anyway, as the reference against which the
performance of the others would be measured.
ESCORT scored 412 points in the final rating,
compared to 274 for the highest-finishing
remote. You might say the comparison showed
that there 15 NG comparison.

A glit-edged reputation
Seven years is a long time in the radar
warning business, but there is no shorcut to
a pood reputation. Car and Dviver said, “The
ESCORT radar detector Is clearly the leader
In the fleld in value, customer service, and
parformance...”

=i et ST ©
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These excEmts were Maken antingly frem
advartitermants far ather raoor darssion

So i's easy o understand why other de-
tectors would try to stand in our limelight.
ESCORT has seven years worth of credibifity,
the one quality that money can't buy in this
business.

Check our references

Credibility doesn't come from extravagant
claims. It comes from satisfying customers
You probably know someone who owns an
ESCORT (nearly a million have been sold). 50
ask about us,

ESCORT pioneered superhaterodyne receiv-
ing circuitny. Ask if our radar wamings always
come in time,

ESCORT's reporting system combines an
alert lamp, a variable-rate beeper that distin-
guishes between X and K band, and an analog
meter, all to give an instant indication of radar
strength. Ask If our warmng takes the panic
out of radar.

ESCORT is sold in one place only, the
fEI{!II:Ir}' that makes it. This lets you deal directly

people will be glad to answer any guestions
you may have, about ESCORT or about radar
in general.

We've been solving people's radar problems
since 1978. How can we help you?

kE@u‘? B with experts. Any of our staff of over 60 sales

Try ESCORT at no risk
Take the first 30 davs with ESCORT as
a test. If you're not completely satisfied
return il for a full refund. You can't lose.

ESCORT iz also backed with a one year
warranty on both parts and labor

ESCORT $245 (OH res, add $13.48 tax)

Shgkty highar in Cansda

TOLLFREE. . . .800-543-1608

——

N

By mall 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

RADAR WARMNING RECEIVER

Cinginnati Microwave

Department 100-068-A14

’.‘.-r' Microwave Plaza
Cincinnati, Ohio 45296-0100

Ture i ~Taikialk, the satelide call @ comedy aik show, Sunday evenngs on pubiic radio statiens. Check iocsl lstings

& 1985 Cincinnati Microwave, Inc




TE TARGET

SPACELAR MODULILE

MIRROR

SPACELAR PALLET

LASER GEMERATON

‘Star Wars’ laser to undergo test

Laser beam tracking and fir-
ing will be tested on board
the Space Shuttle sometime
this year by the Strategic De-
fense Intiative (SDI) space-
based missile defense pro-
gram.

5Dl has reserved the
Shuttle and the European-
built Spacelab module to
demonsirate fracking and

POPULAR MECHANICS # FEBRUAR

pointing capabilities neces-
sary for future U.S. satellites
o destroy Soviet ballistic
missiles in flight. During the
mission, laser beams fired
through a window in the Spa-
celab module will strike one
Of more large mirrors mount-
ed on a Spacelab pallet, then
be reflected toward satellites
or other targets.

Targets that are under
consideration include the
German ERNO SPAS Shut-
lle pallet satellite released
during mission seven or the
Goddard Space Flight Cen-
ter Spartan satellite used last
June. Researchers are also
considening aiming the beam
earthward where ground-
based sensors could deter-

mine the potential for actual
battle lasers which would en-
gage Sovie! missiles shortly
after lift-off, while the war-
heads are still in the lower
reaches of the atmosphere.
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RECREATION

Sea Journey

Epcot Center’s "Living Seas”
exhibit offers visitors a scien-
tific as well as enlertaining
journey through areplicaofa | = o
Caribbean coral reef. The | ©

main tank is 200 feet in diam-
eter and 27 feel deep and
features 2000 tropical fish,
dolphins and sharks. Visitors
will view live presentations
recorded by a camera
aboard a submersible and
visit Seabase Alpha, an un-
dersea research center.

OPTICAL WINDOAR

SOLAR POWER

ROBOTICS

Ro-Veh wusually disarms ™
bombs, but here (below) it's
outfitted with a thermal im-
age camera and hose con- |
nections for fighting fires. Ro- 8
Veh can climb stairs and can
pick out a human form in a
. smoke-filled room
with its infrared
SENSOrs.

The gallium arsenide solar
cell (above) in a special re-
- flector will pro-
™ duce 100 times

PRIMARY
A firefighter | New space REFLECTOR
ith MEttIE snlar :Ell SECONDARY
REFLECTOR

INCIDENT
LIGH]

Gady
SOLAR CELL

LIGHT
CATCHER

the power of a silicon cell.
MASA is testing the gallium
arsenide reflector on a future
Shuttle launch.

Star dishes

Callech's Millimeter Interfer-
ometer is made up of three
24-foot antennas which can
be moved on tracks to focus
on planets, stars, interstellar

Quick!
A mirror

LaJet Co. of Texas is produc-
ing a snap-on reflective cov-
er for solar concentrators,
Mirrored surfaces degener-
ate due to wind and grit. They
are easily replaced with a
thin film of fit-all reflective
mylar (above), solving a vex-
ing of solar enargy problem.

molecular clouds and galax-
ias. The array produces high-
definition pictures of astro-
nomical bodiesz. The radio
telescope is viewing the Ori-
on Nebula with hopes of re-
cording the birth of a star
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Electron ray
space tested

Besides lasers, the Strategic
Defense Initiative is expect-
ad to use futuristic weapons
such as a satellite-smashing
electron beam (drawing at
right). Sandia Labs has pro-
duced the first electron beam
using RADLAC |, its induc-
lion linear accelerator, the
highest powerad in the Unit-
ed Stales. The program,
sponsored by the Air Force
Weapons Laboratlory and the
Defense Advanced Re-
search Projecls Agency, is
aimad at producing electron

Laser tracks
satellites

The Royal Greenwich Obser-
vatory is using a laser light
pulse (right) to monitor the
Earth’s rotation. The laser
generator, called Satellite
Laser Ranger, monitors the
ihree passes a day of La-
geos, the laser geo-dynamic
satellite launched in 1976.
Lageos gathers information
on the Earth's rotation, ge-
ometry and surface changes.
Ranger, the most accurate
laser measuring device in the
world, is used to demon-
strate the correlation be-

tween the global wind pattern
and Earth rotation speed.

beams of sufficient power
and stability o supplement
current direct-energy beam

Magnetic ‘eye’
aids diagnoses

The Nuclear Magnetic Reso-
nance scanner (NMR) is en-
ahhng medical personnel to

“see” the body's soff tissues,
ordinarily invisible to X-rays,
ultrasound and C.T. scan-
ners. The NMR produces de-
tailed images on a monitor
(right). A patient (left) is
wheeled inside the NMR's
superconducting cryogenic
magnetic bore (10,000 times
8 stronger than the Earth's

s magnetic field). The magnet

excites the body's hydrogen
atoms and translates the
reading into a visual image.

POPULAR MECHANICS ® FEBRLIARY
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weap-
ons. When
successful, a

When the Statue of Liberly is
relighted in July 1986, a new
lighting scheme, based on a
sculplor's ideal and ad-
vanced General Electric met-
al halide multivapor lamps
(above left), will batha the

slatue. Two new lamps will
be used: One projects a cool
white light that emphasizes

single electron beam pulse
delivered fo a target would
result in total destruction.

Lighting the flame of Liberty

the folds of Liberty's robes
and the other throws a warm-
er light that complements the
statue’s green surface patina
{above right). At night, Liber-
ty will appear to be basking in
sunlight. The lamps are ener-
gy savers, costing less to run
than the lamps in Libery's
original torch.




TECHNOLOGY

More than
a bag of wind

Advanced technology is go-
ing into Goodyear's GZ-22
airship (above). The first air-
ship with 420-hp turbine en-
gines and ducted fan props
allowing it to move straight
up and down, it will also fea-
ture a new car (above right)
10-feet longer than current
cars, The car will hold nine

passengers instead of the
current six. GZ-22 will fly 15
mph faster than the discon-
tinued GZ-20 operating for
the last 25 years.

Qil rig melts exterior ice

The first semisubmersible
Arctic oil rig {below) is head-
ed for duty off Norway. Heat-
ed, enclosed work areas pro-
vide crewmen with a
shirt-sleeve working environ-
ment despite below-zero

EMCLOSED
WIDRK AREAS

BOOM CRAMNE

temperatures and 125-mph
winds, The helideck and un-
derside are also heafed to
thwart rig-sinking ice buildup.
To move the rg, pontoons
are filled with air and the rig is
towed from drilling site.

DERRECK PIPES INSIDE]

ICE-FREE
HELIDECK

testing
Lockheed's High Technology
Test Bed aircraft (below) has
set three short takeoff and
landing “time-to-ciimb” re-
cords. The C-130 is used to
validate aerospace systems
concepts using advanced

| displays and telemetry.

Space fa:tnry

set ?_‘:

OLAR et

ARRAYS
FACILITY
MODULE

BERTHING
ADAFTOR

NASA has commissionsd
Space Industries Inc. to build
and deploy an Industrial
Space Platform (above),
The platform will mea-
sure 35 by 14.5feet. The 3
ISP, scheduled for de-
ployment by the Shuttle in
1989, will conduct experi-
ments in pharmaceuticals,

Happy birth-
day, big boy!
The first of 50 mammoth C-
5Bs (above) bought by the
Air Force is set for delivery.
The updated version of the
C-5A incorporates an im-
proved wing, improved G.E,
engines, tougher aluminum

alloys and state-of-the-art
avionics. The C-5B is capa-
ble of transporling two M-1
battle tanks, operating from
unpaved airfields and un-
loading and loading outsized
cargo from each end.

crystal creation, alloys and
biochemistry

Cockpit array for Hermes set

The cockpit for the French
Hermes manned shuttle craft

R iz basedon Aerospatiale’s 2-

crew integrated flight station
developed for Airbus Indus-
irie's transport aircraft, The
Hermes panel incorporates
five wide-screen cathode ray
tube flight instruments.
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These moving
targets do
much more

Boeing-Goodyear and Mar-
tin-Marigtta-Caterpillar Trac-
for recently unveiled their
versions of Hard Mobile
Launchers: nuclear-blast-
hardened vehicles designed
to keep small ICEMs on the
move and out of enemy
sights. The Boeing-Good-

year vehicle (above) is 92
feet long, 12 feet wide and &

feet high and is equipped
with two diesel engines driv-
ing 14 all-terrain wheels at a
top speed of 60 mph. The
Martin-Caterpillar vehicle

| (left) is BS feet long, 12 feet

wide and B.5 feat in height.
The Air Force is expected to
develop one of the designs .

A vehicle for
all reasons

The French Armmy's Ultrav-
M11 ultralight, armored, 4-
wheel-drive vehicle (above)
is designed to operate day or
night in nuclear or chemical
environments. The Ultrav
can be rigged for amphibious
propellar propulsion  within
two minutes. It can be carried
by airplane or helicopter and
is air-droppable. Along with
the Milan anlitank system,
the Ulirav could be: put into
action to slage behind-lines
tank ambushes.

1| The Milan antitank system
(right) may be the field sol-
dier's best defense against
| the tank. The infrared guided
missile replaces the 1000-
yard Dragon, which lacked
the penetration to disable the
newer Soviet tanks. The op-

presses the firing button. He

IR SIGHT

sees a luminous moving spol B
in his sight that reproduces |
the missile's trajectory. Cnce

| Field soldiers’ tank killer

the missile is launched, the
operator maintains the sight
aimed at the targel until im-
pact. The Milan antitank mis-
sile is automatically slaved to

erator aims at the target and B

GUIDAMCE
ELECTROMICS BOX

i the drone

Drone
hauls tows

MNorthrop's Chukar Il aerial
targetl vehicle (above) rock-
ets from a British vessel car-
rying two tow-bodies on ils
wingtips. Tows contain miss-
distance measuring devices
and target simulators and are
deployed 600 feet behind
to reduce the
chance of damage.

Coffee, tea
or refueling

Boeing Vertol has achieved
the first in-flight refueling of a
U.5. Army Chinock helicop-
ter. The test employed a CH-

47D and an Air Force HC-
130 tanker (below). The
CH-47D approached the HC-
130 from behind and inserted

a 38-foot retractable com-
posite fuel probe into a 48-
inch-diameter drogue at-
tached to the HC-130's
76-foot line. Fuel was trans-
ferred through the HC-130's
fuel line into the fuel probe
located along the CH-470's
side, The relueling took
place at 5000 feet at 120
knots. Al 150 gallons a min-
ute, it took 6 minutes,  [Tul
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The Promise.

Renault’s European technology brings high style to
Encore’s engineering.
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TheProof. Encore Electronic

The 1986 Encore is easy to look at, especially when seen through Renaults LCD
(liquid crystal display) instrumentation. It's a bright, clear display that tells you
things vou never knew about your Encore. The electronic instrument cluster features
LCD readouts for speedometer, a graph bar tachometer, fuel level gauge, and a trip
computer displaying remaining fuel, distance 1o empty, average fuel consumption,
outside temperature, distance traveled and average speed. There's even more to see in
mmmm (he 1986 Encore: New standard features such as a restyled [ront
5/50“““51m1. brighter halogen headlamps and improved electronic fuel
injection for better fuel economy. 41 MPG HWY, 35 MPG CITY.* New options include
Accusound by Jensen, a premium 6-speaker system, and tilt steering wheel. Renault
Encore’s Furopean technology, Built in America with 5/50 Plus, Americas best
small car protection®* Visit your Renault dealer;
test the proofl h{*hi]lf] our promises in the 1986 RENAULT
4 5 . e EPA es1. Tor comparison Your resulls rnal_.-,- differ

! Nnoeore J |EI]]"!HH rEd-,uuLmldlnr:rngmn wid-5pd man. Irans) **a yrs. or

50,000 mides. Limited warranties Certain restricbons apph your dealer for detals 'I_'H I:" ONI“ fl l( ) \.XHI 1( '\H . /
Buy or lease. From American Motors. s Salety Belts BiELIVBS- - 4 4 ¥
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Naval Aviatio
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75 Years Of

From the vast oceans of Earth to the deep darkness of space,
Navy aviation has reshaped the world since its start in 1911.

BY DENNIS ESKOW, ScEEeﬂechnal_ogy Editor

& had shown the world we Photo montage depicts Lt. Theodore gene Ely flew a Curtiss Pusher over
could dominate the high G ERy S, Kve SISt Cuiv SvEssr San Francisco Bay., From about 500
seas. And we had proven to SN E, EE SRR e feet he spotted the deck of the armored
RV take-off, shown in the center of the A e ;
ourselves that we could take to the montage. Above, with its tail facing cruiser USS Pennsylvania as she
skies, But on that cool winter morning us, is the first Navy blimp. Above it s hobbed in the water. The ship sported
of Jan. ®, 1911, America was on the the Shenandoah, the first naval rigid an odd-looking platform at her stern, a
threshold of opening an entirely new airship. Nawvy pilot Bruce McCandless slightly upward sloping “boardwalk” of
frontier in national defenze. A few sec- is shown flying NASA's rocket chair, wood planks elevated on posts atop the
onds after 11 a.m., about an hour after The battle [bottom) is Pearl Harbor deck. Ely gently pushed down the nose
the early morning fog burned off, Eu- at the start of World War I, of the airplane and brought her down on

ALL PHOTOS COURTESY OF LS NAVAL AVIATION HIETORY OFFICE 85



the deck. He was
greeted by exuber-
ant officers and
crew, and after a de-
briefing, he climbed
back into the pusher
and took off at 11:58 a.m. for Selfridge
Field, San Franciseo. This stopover
wias the earliest demonstration of the
potential for aircraft carrier opera-
tions. It was the dawn
of naval aviation.

The official start of
naval aviation is re-

N
corded as May &, 51/‘
1911, when the first T
officer in charge of mmwml
aviation—one Capt.
Washington 1. Chambers—put in req-
uisitions for two Curtiss biplanes. But
the Navy has reserved all of 1986 to
celebrate the diamond jubilee of Navy
flying. Actually, the
age of the Navy's air
operation could even
be greater than 75
VEArs,

As early as 1898,
when Teddy Roose-
velt was assistant
secretary of the Navy, a board was
appointed to investigate the claims of
one Samuel P. Langley. Prof. Lang-
ley's invention was called The Aero-
drome. It was a . T
powered flying ma-
chine that eould al-
legedly be shot into
the air by a set of
E=i rr'mg:-'- maou Hl.ljfi 0n A
track. Two trial
launches were made
from atop a houseboat in 1903. The
plane went into the Potomac River both
times. Roosevelt was a stubborn be-
liever and he continued pushing the
idea of short takeoffs
for aircraft—as from
a ship’s deck, for in-
gtance. He made lit-
tle progress during
his own administra-
tion, but his hand-
picked SUCCERSOY,
William Howard Taft, was sitting in the
White House the day Ely made the first
“earrier” takeoff and landing.

Ely was a civilian, but the Navy,
even hefore ordering
its first plane, began
training Lt. T.G, El-
ly=on as a pilot in De-
cember 1810, Over
the next decade, the
growing ranks of JW#
Navy aviators would
pilot the first flying boats, make the
first successful catapult takeoff from a
ship's deck—confirming Langley's the-
ories—and fly the service's first nonrig-

4

N

8o
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First airships were used in coastal patrol work
(far left]. One of the earliest torpedo bombing
tests was in Guantanamo harbor (far left, be-
low]. The Langley |left] was America’s first carrier.
Eugene Ely lands on the Pennsydvania in 1911
[bottom left). PBYs |above| guarded coasts while
F&Fs [below) formed first Blue Angels squadron.
R.G. Smith painting depicts Battle of Midway,
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Banshee jets [top] were among
first Mavy combat jets. The ad.
vanced F-18 [center, abowve) is
shown flanked by an Iriguols
river patrol helicopter |left] and
a fleet of Stallion freight-haul-
ing helicopters. The choppers
were Vietnam vets. The F-18 is
the newest plane in the feet.
Mawy aviation has strutted its
stuff in the space program.
John Glenn, a Marine, was the
first American in orbit, He's
showm entering space capsule
[right]. Meil Armstrong |far
right). first man on the moon.
was a naval aviator. Squadron
insignias throughout the story
represent units whose emblems
depict a variety of action, from
attack to rescue.

irl air=hip. Unraman-
ticully  dubbed the
DX-1, the
eould harvdly get air
borne in its

alrship

ey
But by 1923
LEIYE HJI"-'_‘. CIEWs= Welre
flving the st vigid aivship in the 17,8
Fleet,

tests

the Shewmwdonh, @ ploneering

viessel i the use of helium instead of

|1_x'1:|r'-'u.1|-|!. Adrships would go on to by

corme Lhe major look-
otz for  defensive
fleet=, and [hl'_'.' wers
even  used  experi-
mentally o launch
and cateh in midan 1-
man military planes, Vp-1s}

While the handling of ving machines
at sea was becoming 8 pure Selenee,
maval  experimenters  were  pushing
their new machine=s for all soris of

capabilities. In Feb-
rusry 1913, Li. JL.H.
Towers I'L'|H+'|'h'||
that planes practic-
ing at the Guantana-
mo Bay hase in Cuba
hatl engaged in sue :
cessful target bombing runs from 100
feet. His unit alzo took the first aerial
photographs of a fleet and used the first

railins i cockpits,
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It all came togeth-
erin July 1919 when
the |'r|:|]-|';|!'l'l'."il'|;.1
ghip Jupiter was
transformed to the
nation's first aireraft
carrior andd  recon- 4

missioned the 1SS Lawgley. Until the
commissioning of the Langley, Nuavy
aviation lived out of a suitease, flying
from land bases and jury-rigged ships.

POPULAR MECHANICS ® FEBRUARY | 986

During  the First
World War, naval
aireraft were used
maostly to follow ship
convovs amd bomb
enemy =uhs,

Toward the end of ]
the war the Navy took delivery of its
firat Navy-Curtiss (NC) aireraft, fore-
runners of long-range fighter-bombers,
In 1919 three NCs took off from Rocksa-

*" i |'ﬂ1::"1-

wily Beach., New
York, on the first
trans-Atlantic flight,
Two planes landed at
sea dnd were picked
up. & third linded in
the Azores. o
The post-war vears saw rapid expan-
sion of naval aviation, which proved Lo
be America’s saving grace in World
{ P lemse b P i 154)
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Sleek new bodywork, enhanced performance and advanced
technology are making imports more desirable, and expensive.

BY RICH TAYLOR, Contributing Editor

The era when “import”
and “economy car”
were synonymous is
long gone. Sure, you
can still find a few low-
priced imports, and
more are on the way (see Invasion Of The Microcars,
page 95), But for the most part, imports have moved
upmarket, offering more luxury, more performance,

more sophisticated gadgetry and more prestige, all
for more money, of course.

Carmakers are still competing fiercely, but for the
most part they're competing with new and exeiting
hardware, not lower prices. For people who like cars
{(and can afford them), the late-'80s will mark a golden
era in imported car design.

Here's how the importers’ offerings stack up for
1986, arranged in order from the largest automobile

importer, Toyota, to the smallest,
Pantera.

Toyota

Toyota sells half a million cars in
the U.S. each year, more than any
other import car company. All its
models enjoy minor changes for
1986, but only the Celica and Supra
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' | are radically different.
The big news is the
all-new Celica. The Ce-
liea is now front-wheel
drive, with a 2-liter, 4-
evlinder engine rated at
up to 1356 hp in the 16-valve GT-3
version. The Celica is still a 2+2, but
the styling is now very aerodynamic,
with flush glazs and rounded corners,
The notchback looks something like
Subaru’s XT, the fastback something
like the Mitsubishi Cordia. Both will no
doubt be tremendous hits, especially
with a base price of just 35000,
Toyota's big sports machine, the Su-
pra, is equally new. The twin-cam inline
Six has been enlarged to 3 liters, the
chazsiz hag been redone—though it re-
mains rear-drive—amd the body has
been restyled to look remarkably like
Mazda's new RX-T7. Both sets of design-
ers were obviously dayvdreaming about
Porsche's 944, but Mazda got the RX-7
to market first. It will be interesting to
see which 944 clone is more popular.

Honda

After revamping almost their whole
line in 1985, Honda's engineers have
been relatively quiet for '86 . . . at least
by Honda standards. The trend-setting
Accords have been redone. The body is
all-new and more aerodynamic, though
very similar in appearance to the 1885
madel. Power is by a fuel-injected 2-
liter Four,

The Prelude shares the new fuel-
injected engine and becomes a rocket
ship in 110-hp 8i trim. Body eolor
bumpers and rear spoiler give it an
appearance very similar to BMW’s pric-
ey G35C8I, The Civie receives only
minor improvements, though the mar-
velous CRX Si fuel-injected engine is
now gvailable in the Civie Si hatchback.
Nobody needs more car: it's cute, fast,
comfortable, durable and inexpensive.

Acura

This spring, Honda is introducing not
only a new car, but
4 new company.
Acura is the name-
plate, and there
will be two models.
The Intepra s
based on the Honda
Accortd, but with a

1.G-liter, double-
overhead cam 4-
eylinder  engine.
There will be 3-

door amd H-door
hatchbacks, priced
between
and $15,000.

And the second
Acura moidel ig the
pricey Legend. This will also come as a
coupe or sedan, powered by a 24-valve
Vi, Standard engine will be a 2-liter:
optional will be a 2.5-liter. Prices for
the Legend will range from around

The Alfa Romeo Milano s a 4-door sedan version
of the gutsy Vé-powered GTV coupe, priced at 513,500,

$10,000 [T T IRE—

Mazda's extensively
styling and performance. Wankel engines produce 146 to 180 hp.

13,000 to 320,000, Starting in 1957,
Florida entrepreneur Norman Braman
will import essentially the same car
with European amenities (wood trim)
from Britain. Code-pamed the Rover
XX, the car will be built by the Austin
Rover Group in a joint venture with
Honda,

Nissan

The whole Nizsan line receives minor
restyling for '86. The BMW-looking
stanza and Sentra economy sedans will
be here this pring and be called 198644

revised RX-7 sports car has Porsche-inspired

models. The boxy Stanza wagon is now
available with 4-wheel drive, and next
fall Nissan will unveil the Mid4, a
powerful V6 mid-engine, four-wheel-
drive 2-seater, similar to Toyota's




lustworthy MR2. If nothing else, the
Mid-4 ought to make a wonderful mount
for Pro Rally racers to banzai through
the woods.

Mazda

The RX-T—already considered a
modern classic—has been completely
redone (see Firsthand Drive Report,
page 48, Nov. '85). The only thing left
over from the previous RX-7 iz the 13B
Wankel rotary engine, now rated at 146
hp. A new, sure-handling, all-indepen-
dent suspension, vented 4-wheel disc
brakes and a host of clever details make
the £12,000 2-seater a delight.

The RX-T's styling iz a bland mix of
Porsche 944 and Chevrolet Camaro,
with just a dash of Dodge Daytona Z.
This spring there will be a 180-hp tur-
bocharped version that will mix
Porsche-like performance with a
$19,000 price tag. The 140-mph RX-7
Turbo will be both the strongest and
most expensive car that Mazda has ever
offered.

The GLC is now called by its Japa-
nese designation, 323, and is complete-
Iy new for 1986, It's more aerodynamie,
faster and more comfortable than last
year's car. In the spring, the 323 will
receive an optional turbecharged en-
gine to turn it into a Pocket Rocket.

The best selling 626 has a more aero-
dynamic nose fitted with European-
style flush headlights. There's also a
new 120-hp turbocharged 2-liter engine

that finally gives
the 626 some long-
overdue comph.

Next fall, Mazda
will bring in its
first-ever  luxury
sedan, the 929, This
520,000 rotary-
powered 4-door will
compete  against
gports sedans like
the Toyota Cressi-
da, BMW 325e and
Saab 9000, Judging
from Mazda's success in every other
market segment, the 929 ought to be a
popular and desirable car.

Subaru

After introducing all-new models in
each of the past two years, Subaru is
taking some time off. A new 3-door

VAL spruces up its Vanagon line with bigger
engines, rectangular headlights and 4wd.

Saab 9000 Is a big 5-door luxury hatch with Saab’s powerful 16-
valve intercooled turbo Four, mounted transversely for the first
time. You have to drive it to believe the performance.

hatehback will appear this spring, with
optional 4-wheel drive, but that’s the
only big news. Like all Subaru models,
it will have electronic fuel injection.

Minor tweaks include adjustable air
suspension on 4x4 station wagons, stan-
dard-equipment power accessories on
the limited-production RX sedan and
no back seats in the BRAT. This means
the BRAT iz now officially a truck,
exempt from import restraints but sub-
ject to a stiff 25 percent tariff.

Volkswagen

The tried-and-true Scirocco will be
given a shot of horsepower come spring
by way of a 16-valve head; the same
engine will go in the Golf GTI in 1987.
The Quantum, VW’s version of the
Audi 4000, will be available with 4-
wheel drive starting in the spring.

The time-honored Vanagon has also
been fitted with 4-wheel drive to create

WHAT'S IT COST? SUGGESTED RETAIL
BASE PRICES FOR EVERY 1986 IMPORTED CAR

o
ECONOMY CARS
Yugo GV
Subaru Hatchback
Chevrolet Sprint
Dodge/Plymouth Coll
Toyota Tercel
Mitsubishi Mirage
Honda Civic
Mazda 323
Nissan Sentra
Chevrolet Spectrum
Volkswagen Golf
Isuzu I-Mark

SPORTS CARS/
SPORTS SEDANS
Honda Civic CRX
Missan Pulsar

Subaru XT

Mitsubishi Cordia
Toyota Celica H3098
Nissan 2005X $9189
Volkswagen Scirocco 9980
Honda Prelude 510,549
Isuzu Impulse 10,949
Toyota MR2 $11,289

$3990
54989
$53B0
$54
F5448
55455
$5479
5485
$5499
HE948
£5990
£7149

BMW 325

TVR 280i

Bitter SC
$6729
$8349
8371
£8689

5605L

GTS

Alfa Romeo Milano
Alfa Romeo Graduate
Mitsubishi Starion
Audi Coupe GT

Alla Romeo GTVE 2.5
Merkur XR4TI

Toyota Supra

Missan 3002X

Parsche 944
Maserati Biturbo

Porsche 911 Carrera
Jaguar XJ-5
BMW B3SCSI

Mercedes-Benz

Porsche 9285
Lotus Esprit Turbo
Lambarghini Jalpa
Ferrari 328 GTB
DeTomaso Panlera

Ferran Mondial
Ferran Testarossa

SEDANS

Toyota Corolla

Milsubishi Tredia

Subaru Sedan

Chevrolet Nova

Volkswagen Jetta

Honda Accord

Dodge/Plymouth Colt
Vista

Mazda 626

Toyola Camry

Missan Stanza

Renauit Sportwagon

Saab 900

Peugeat 505

Mitsubishi Galant

Volkswagen
Cuantum

Missan Maxima

Audi 40005

Volve DL

Saab 900 Turbo

Peugeot 505 Turbo

$13.500
513,899
514,829
$15.555
£16.500
$16.503
£16.558
$16,799
£18,560
22,950
526.874
£28,300
£31,950
536,000
£41,965
45,700

$48,200
$50,000
$52,000
$53,500
$54,300

$55,000
$59,500

$87,000 Toyota Cressida

LUXURY SEDANS

Volvo 760 GLE

Mercedes-Benz 190E

BMW 524td

Jaguar X6

Mercedas-Benz 300E

Mercedes-Benz 190E
2.3-16

BMW Tasi

Mercedes-Benz
4205EL

Mercedes-Benz
S60SEL

57148
7109
57391
57435
57950
58429

58814
58895
$9378
$0649
$9995
12,285
£12,615
512,699

£34,800
$38,280

$45.100

mrm

Mercedes-Banz

S60SEC $58,700
Maserali Quattraporte  $66,710
Bentley Mulsanne $102,920
Rolls-Royce Silver

Spirit
Bentley Mulsanne L
Rolls-Royce Silver

Spur
Rolls-Royca

Camargue £150,600
Bentley Continental $163,245
Rolis-Royce Comiche $163,800
Aston Martin

$13,585
$13,609
£14,230
514,370
£18,695
516,740

$103,500
$113,860

$114,500

516,130

Mazda RX-7 £11,995

DodgePlymouth

Conguest $13.417

Aston Martin V-B
Lambarghini
Countach

£110,000

$110.000

Audi 50005
Volvo 740
Saab 9000 Turbo

All prices any manufacturer's suggested base pnces al press lime and subject o change. See your ceale

518,065
§18.240
$21,945

Lagonda
Rolis-Royce Silver
Spur Limousine

$167,000

$198.,000




the Synero, while the
Golf will get optional 4-
wheel drive in another
vear, At that peint,
VYWidudi will be the
first European company
and second carmaker anywhere—after
Subaru—to offer 4-wheel drive on ev-
ery model.

S -

Volvo

Volvo's sports/luxury T4/T60 series
is hasically unchanged for 1986, The
traditional 240 series sedans, however,
have been restyled for the first time in
20 years, The boxy lock is out; the

Four-wheel steering is the
latest wrinkle in import
tech from Toyota, Mazda

Steering to the Four

aerodynamic look is in. The trusty
Volvo rear-drive, 4-cylinder chassis re-
mains basically the same.

In 19587, Volvo will introduce a per-
sonalluxury coupe, reincarnation of
the chop-top Bertone of the "T0s. The
new car will be built from the 740 Turbo
chassis, and will be ealled the 780. The
styling is sumprisingly BMWish, as is
the $30,000 price. The T80 will obvious-
ly be a limited-edition “prestige” car.

Mercedes-Benz

Celebrating its 100th birthday in
1986, Mercedes has changed every car
in its line—an unprecedented amount of

Toyota FXV with 4ws is built on
a full-time, 4-wheel-drive chassis.

a true 4ws system on a production car?
“Maybe at the next Tokyo Motor Show,
in 1987," he said.

The Toyota FXV, with its 4-wheel
drive and 4-wheel steering, also incor-

and Nissan. Can production porates many hi-tech engine, suspen-

models be far behind?

hen PM arrived at the Tokyo

Motor Show last November, our
first stop was the Toyota exhibit to see
the FXV concept car. The first thing we
did was slide under it fo see what we
knew was really new about the car: 4-
wheel steering,

Compared to the Nissan Mid-4 and
the Mazda MX-03 (see last month's
Imports, page 12), the Toyota system is
unique in that it features a direct me-
chanical connection between the front
and rear wheels for simplicity. The Nis-
san and Mazda systems operate using
electronic sensors, which measure the
vehicle's speed, attitude, and the front
and rear wheel slippage to adjust the
toe-in or -out of the rear wheels. Those
systems tend to react well to a specific
driving situation, but Toyola hopes to
provide a simpler 4-wheel-steering sys-
tem for production cars.

According to Dr. Teruhiko Yamamo-
to, Toyota's chiet designer in its Product
Planning Office, the system does take
some getting used to. When will we see

o4

sion and electronic features—as much
as the engineers could stuff into the 4-
door aerocar. lts 2-liter engine has both
a supercharger and turbocharger and is
mounted in a mid-engine configuration.

engineering activity for the usually
staid Stuttgart carmaker. The 190 lux-
ury/economy sedan remains externally
unchanged, but under the hood you ean
order an all-new 2.5-liter, b-eylinder
diesel engine. The gas engine remains a
2.5-liter Four.

For well-heeled hot-rodders, Mer-
cedes offers the 19E 2.3-16, This
$35,000, 2.3-liter sedan is fitted with a
16-valve head developed by Formula
One and Indy engine-builder Cos-
worth. To handle the extra perfor-
mance, there's a heavy-duty chassis
and distinetive AMG-style air dam and

P eerser Fuen fo g T340

Magnesium  fiber-reinforced  metal
(FRM) pistons, a distributorless ignition
system, a resin intake manifold as well
as a ceramic turbine wheel (also found
on the 1986 2-liter Nissan Z-car in the
Japanese market) contribute to the
powerplant’s light weight and efficiency.

Inside the car is a CRT display similar
to one on new Buick Rivieras. The FXV
screen broadcasts in full color and the
driver can control the suspension setup,
air conditioning, Compact Disc player or
8-mm video display via the system, or
even dial the in-dash cellular telephone
through the touch-screen. Road speed
is projected on the windshield in jet-
fighter “heads-up” style. A 5-speed
electronically controlled automatic
transmission (possibly to be used on the
1987 Cressida model) gets the power to
the full-time dwd.

An electronically controlled antiskid
system, modeled after Bosch's, is on
the FXV, and may show up in 1987 on
Supra models.—S. Parker

STEERING WHEEL

STEERMNG GEARBOX

FROMNT STEERING RACK

LINKAGE

in the Toyota FXV 4-wheel-steering system, there is a direct mechanical linkage from the
steering gearbox to front and rear wheels, unlikke Mazda's and Nissan's electronic setups.
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MICROCARS

Get ready for a wave of low-priced

imports from faraway places.

BY MICHAEL LAMM, Contributing Editor

ou'll be hearing a lot of funny-
Y sounding new car names pretty
soon—names like Daewoo, Kia,
Suzuki, Skoda, Desta, Daihatsu, Hyun-
dai, SEAT and Yugo. Cars with all
those names are on their way to the
.S, now. Some will set up shop in
1986, others plan to introduce their
wares in 1987 and "88.
They'll bring new meaning to the
term low bucks and a lot more competi-

POPULAR MECHANICS ® FEBRUARY 1986

tion to the 34000 to 36000 end of the
market. Most are what we call micro-
cars—hatehbacks with 1.0- to 1.6-liter
engines. Most of them have front-wheel
drive, and many are clones of existing
cars from other countries.

And if these imports catch on here,
their odd-sounding names might well
become household words. Like Volks-
wagen. They'll also receive mixed reac-
tions from Motor City. Not that Detroit

is totally unprepared, because in the
cases of Daewoo and Kia, Pontiac and
Ford have already sent out invitations.
Here's what's happening:

Pontiac wooed Daewoo
General Motors currently owns 50
percent of the Korean aotomaker
Daewoo, and Daewoo is preparing to
produce a “world car.,” This 40-mpg,
1.5 to 1.6-liter fromt-wheel-drive se-

95
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The 53990 Yugo GV
top) leads low-price
parade, for now. It's
on ale in East Coast

states. Suzukl Samural

[abowve, left) Is now

on sale in Georgla,
Florida and California

for 56200. Dalhatsu
Charade |above. right]
willl enter LLS. in "87.
Missan plans to build
its 1-liver March (right]
in Taiwan and ship

It to the U5

dan/hatchback will be based on the new
and highly successful Evropean Opel
Kadett, developed by GM's German
subsidiary.

Daewoo also is building a new assem-
bly plant outside Seoul to produce just
thiz car, which should go on sale world-
wide in 1987. The plant will give
Daewoo the capacity to build up to
250,000 cars a vear.

Pontiae has said that it will start
importing Daewoos at an undisclozed
future date, reportedly 1987, This will
make Pontiac the first 1.5, motor divi-
gion to take ona Korean car as a captive
import,

Ford fires up Kia

Ford looks forward to a similar ar-
rangement with Korea's No. 8 vehicle
manmufacturer, Kia Industries, Since
1980, Kia has been building only vans
and trucks, but starting in 1987, Kia
Industries will produce a car called the

i

Festiva. When that happens, Ford
plans to put some into its U.5. show-
rooms.

Kia used to make a variant of the
Mazda GLC and will again turn to a
Mazda design, probably the latest 323
with both 1.0- and 1.5-liter engines.
The Ford/Mazda/Kia deal calls for Maz-
da to at first supply Kia with engines,
transaxles and technical expertise. Af-
ter production shifts into high gear, Kia
will make and assemble all its own
components.

Ford owns 25 percent of Mazda, and
Mazda owns 8 percent of Kia, so the
relationship seems a natural.

Small Samurai

Visitors to Hawaii and Puerto Rico
have been renting these Japanese mini-
Jeeps for years. Tourists have won-
dered why they haven't been available
on the mainland. Actually, gimilar vehi-
cles from Suzuki were offered in some

states (see Letters on page 7), but they
didn't eatch on.

U.5. Suzuki Motor Corp. will try
again in 1986, this time with the 4 x 4
Model 5J413, also called the Samurai.
The 1886 .5, Samural made its debut
in California, Florida and Georgia last
November, offered in open and hardtop
forms. [t uses a 1.3-liter, 4-cylinder ohe
engine, a d-speed transmission, and a 2-
speed transfer case. The Samurai spans
a 79.9-in. wheelbase, iz all of 135 in.
long, weighs 190 pounds and has a
6200 base price,

Suzuki also produces the Cultus se-
dan, which General Motors sells here as
the Chevrolet Sprint. (GM also distrib-
utes the Cultus in Canada as the Ponti-
ac Firefly.) But the Cultus probably
won't be imported right away by Amer-
ican Buzukd. Instead, after the Samurai
takes hold, Suzuki might bring in the
Swift, an upsecale variation of the Cul-
tus that uses a 1.3-liter, 3-cylinder che
engine that delivers 73 hp and report-
edly powers the car to the top speed of
104 mph, all the while delivering
around 55 mpg.

Daihatsu who?

Japan's seventh largest automaker,
Daihatsu, announced plans last June to
begin selling its Charade series in the
115, in late 1987, The Charade is simi-
lar in size and spees to the Suzuki
Cultus/Chevrolet Sprint. It's an inch
ghorter but also uses fwd and a 3-
cylinder, 1-liter engine.

In Japan, the Charade comes in both
2- and 4-door hatchback body styles,
and 1ts 933-cc engine ranges in power
from 55-hp base to an B0-hp turbo-
charged version.

I drove a rented 4-door, 4-speed Cha-
rade in the Cayman Islands last winter
and found it very friendly and pleasant.
[t impressed me as being sturdy, well-
engineered, nicely finished, reasonably
quick, comfortable and amazingly
roomy for its size. The rear seats folded
down to give ample cargo space, and
the standard, nonsmogged engine
brought back the nostalgia of a hand
choke,

Hyundai Ponies up

American Hyundai will begin import-
ing the fwd Excel in the first quarter of
1986, Hyundai invaded Canada in late
B3 with its rear-drive Pony. Thanks
partly to quotas that restrict Japanese
cars, but not those from Korea, Hyun-
dai ended 1985 dicing with Honda for
first place among Canadian imports.
It's an aggressive company that means
business on a world scale.

Hyundai is Korea's biggest automak-
er, allied closely with Japan's Mitsubi-
shi, which now owns 15 percent of
Hyundai. So it's no surprise that the

(Flease turn fo page 124)
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=2 e, Ericsson’s Portable PC

o i Is one of the new briefcase
ez ar L, computers with desktop power.

BY RON SCIBILIA

I #

s ince the very first days of the microcomputer
revolution, engineers have dreamed of embody-
. ing the power of a desktop personal computer in
- eompact, eastly totable form.
LtIE was tiny stnrt.up GRID systems in 1982 and

electronics giant Tandy in 1983 that first sparked the
publie’s faney—at different poles of the price spee-
trum, Tandy's low-priced Radio Shack Model 100
quickly became a favorite sidearm of journalists,
while GRil)'s magnesium-sheathed Compass found




TRAVELING LIGHT

its way into swank corporate jets, top-
secret defense installations, and even
the Museum of Modern Art’s collection
of industrial totems,

Each machine represented an excit-
ing design breakthrough, but also left
something to be desired. The Model 100
was meager of memory, displayed only
320 characters at a time and had limited
text-editing capabilities. The Compass
carried a compact-car price tag and
wasn't fully compatible with IBM's PC,
which reigns as the de fucfo standard
AMOong microcomputers,

Since that time, manufacturers such
as NEC, Sharp, Epson, Hewlett-Pack-
ard and Data General have attempted
to advance the art of the portable,
Some market low-priced machines
aimed at casual users seeking electronic
notebooks, Others offer more expen-
sive units that strive to emulate the
desktop IBM PC in briefease form.

Lately, other manufacturers have in-
troduced portables that capitalize on
the vast and still growing body of soft-
ware written for the IBM PC and com-
patible computers, Three of the more
interesting newcomers to the portable
camp—each with a different design phi-
losophy—are Kaypro, Eriesson Infor-
mation Systems and Morrow.

PM's hands-on evaluation of these
microcomputer marvels finds that
while portable design has come a long
way toward that early dream, those
whao opt for a portable today are buying

compromises along with their units’
carryability. Display quality, battery-
life and data storage remain, as with
their predecessors, key bones of con-
tention.

Kaypro 2000

Kaypro's priorities for its new Kay-
pro 2000 portable were fourfold: IEM
PO software compatibility, computing
capacity equivalent to a desktop PC,
easy portability—the size of a large
notebook, and a $2000 price, making it
roughly comparable to an IBM PC of
the same power.

The designers succeeded in meeting
these initial goals. But the surprize
from a company known for its no-frills
“Volksputers” is elegance. In visual
style the 11Ve-pound K2000 is more
Porsche than Beetle. Housed in a gray
brushed-aluminum case with rubber
trim, the K2000 is certainly portable,
powerful, competitively priced and,
when linked to a minifloppy disk drive,
IBEM PC software-compatible.

The machine features up to 768 kilo-
bytes of random access memory (K-
RAM), a 25-line by 80-column liquid-
erystal display (LCI), and a built-in
3¥-inch disk drive capable of storing
720 kilobytes of data—twice the amount
of IBM's standard BY-inch mini-
floppy drive.

The unit has 640 x 200 pixels of
graphic resolution and can run virtually
any IBEM PC applications program—

3 X 9N, LCD SCREEN DISPLAYS
25 LINES OF 80 CHARACTERS

STORAGE FOR
EXTRA DISKS

BLILT-IN 3-142 1N
D5k DRIVE

DETACHABLE KEYBOWARD
FOR COMFORTABLE
POSITIONING

once it's been transferred to Kaypro's
d-inch disk format. Kaypro expects
the unit's users to copy software to the
smaller format for on-the-road use in
one of several ways.

You ean plug in a second, optional
5%-inch drive ($295). Or, you may
couple the K2000 to a 5%-in. drive
contained in Kaypro's accessory base
unit (3795), which offers parallel and
serial ports in addition to the disk
drive—plus space for two IBM PC add-
on boards. Yet another option is a disk
adapter ($115) that permits the porta-
ble to use an IEM PC’s own disk drives
as slave units.

The Kaypro 2000 portable comes in
two versions, with 256 K-RAM (31995)
or THEK-RAM ($2195). Bundled along
with the Kaypro 2000 are several soft-
ware programs, including MicroPro's
WordStar, MailMerge, InfoStart, Cale-
Star, Tutors, Lessons, GW-BASIC and
MS-DO0S,

If the unit has a flaw, it's the LCD it
uses. Though better than the average
portable’s LCD, which have often been
more risible than visible, the 9 by 3-inch
display still shares the run-of-the-mill
LCIYs readability problems in less-
than-ideal lighting situations. To miti-
gate this persistent plague of portables,
the K2000's detachable keyboard gives
the user more flexibility in positioning
both sereen and kevboard.

The upside of this conventional LCD
screen is superior battery life—six to

More On Dliplnr .-
Compared to TV-type cathode ray
tube displays used in stationary com-
puter monitors, the display technol-
ogies used in today's portables are
basically flat, sandwich-type designs
where an inner electronically active
layer is sealed between two inactive
outer layers.

In the popular liguid-crystal display
(LCD), crystals suspended in a liquid
rolate when voltage is applied to them,
and either block light or pass light.
Viewed through polarizers, the crys-
tals that block light appear dark and
can be used to form letters and num-
bers. With an electroluminescant (EL)
display there's a layer of phosphor, as
in a TV set, between clear glass
panels. A matrix of conductors applies
voltage to various points on the dis-
play's surface, causing the chemical
layer to glow at each point. The new
gas-plasma (GP) displays use a neon-
based or argon-based gas mixiure
rather than a phosphor chemical layer.

EL and GP displays consume much
more energy than an LCD. Whereas
typical LCD draws less than a watt, EL
needs 13 or more. GP takes any-
where from 15 to 100.—A.5.
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There's help for portable computer
users who need to print hard copy
when on the road. Here's a sampling
of take-along printers—all battery-op-
erable—available for the choosing,
Among the snazziest and quietest
units around are the inkjet models,
which use tiny nozzles fo spray ink
onto paper. Epson’s friction-feed HS-
B0 LetterJet weighs only 4 pounds with
built-in MiCad batteries, and offers

Thermal transfer
printer from Mit-
subishi weighs 4
pol.n:h.n.ru-nnl-ﬂ:all:w:m $300.

graphic capbility, proportional spacing
and variable line spacing.

The HS-80 prinls in one direction,
producing draft-quality printouts at 160
characters per second and near-letter-
quality prints at 32 characters per sec-
ond. No special paper is required: Stan-

I .

Ly

Printers To Go
dard smooth-surface bond paper works
fine. The 80-column unit can print in pica
and elite character styles in draft mode,
pica in near-letter-quality mode, and in-
cludes eight international character sets.
Nine inkjet nozzles yield a print resolution
ol 240 dots per inch. The disposable ink
injector system lets you change ink sup-
plies without removing the printhead. The
H5-80 costs $449; a sheel-feeder is
available for $70.

Mitsubishi is one of the manufacturers
with a portable thermal-transfer printer
capable of using either cut sheet paper or
rolls of special thermal paper. The $300
P-100 weighs 4 pounds, runs on four D
cells, and has a 24-pin head design for
superior print quality. It prints 50 charac-

Quiet, superiegible inkjet printing nmme
road as Epson 5449 NiCad-powered H5-80.

5 X 104N, LCD

SCREEM WiTH
ELECTROLUMINESCENT
BACKLIGHTIMNG

PROGRAM KEY FOR
BLALT-i TELEPHONE
MODEM

LTATIOMNARY KEYBOARD
FORMS BOTTOM OF
CLAMSHELL CASE
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Maorrow's Pivot Il s a no-
nomnsense, malnstream IBM-
compatible portable. Liice
Zenith's Z-171, it has two
drives for 5%%-In. disk [left).

Radp.?. Shack's mw:m prlnts
on plain or thermal paper. Five
C cells run the 5300 IBM-compatible unit.

ters per second in one direction on
standard paper when acting as a ther-
mal transfer machine, which uses heat
from the printhead to melt the ribbon ink
onto paper. With thermal paper the P-
100 prints in both directions.

DataPort is the manufacturer of a
5Ys-pound $225 friction-fed dot matrix
portable that prints up to 30 characlers
per second, and offers boldface, ital-
ics, underlining, superscript/subscript
and graphics capability.

Finally, for the portable owner who
must have frue letter-quality printouts
while traveling, there's Axonix Corp.'s
ThinType 80, which is a daisy-wheel
printer that weighs in at only 6.5 pounds
and costs 3429, The ThinType 80 prints
at 15 characters per second.—A.5.

eight hours—vital not only when no AC
outlet is at hand but in the case of a
potential power outage. Users also
have the option to attach an RGB (red-
green-blue) video display monitor to
the partable computer by using the disk
adapter or base unit with an add-on
RGB video card.

The HK2000's keyboard puts some
keys in different places and makes some
perform double functions, yvet the Kay-
pro manages to emulate the IBM PC
keyboard, and has a good typing feel.
Of the three machines, Kaypro's is the
only one you can really use on your lap
comfortably.

Ericsson Portable PC

Ericsson Information Systems’ new
Portable PC is more accurately de-
seribed as transportable than portable,
because it doesn't run on batteries. This
Swedish computer is designed accord-
ing to the principle of ergonomics—
which attempts to create an efficient
match between man and machine. Such
a design approach to portables dictates
light weight—under 18 pounds—and a
highly readable sereen.

Ericsson's handsome, beige . Euro-
style unit—a Mercedes to Kaypro's
smaller, racier Porsche—meets both
these eriteria, weighing in at 15%

{Please turn o page 158)
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Top, Paul Milnar and Ronald 'Weir gut in front aboard %

their Dodge Shelby Turbo, Alcan Champ John Buffum .
follows In his Audl 5000 Quattro. Brian Davitt of Al-
gona, Wisconsin, in a VW Golf GTI brings up the rear.
Above, Garry Sowerby drives the same beefed-up GMC
Suburban he used to break the speed record from
South Africa to the Arctie Cirele. Right, the Crechoslo-
vakian Skoda scurries through the British Columbian
outback on its way to a fourth-place finish.




. ﬁ-.'_

AND

The good times roll on the Alcan he idea looks simple on paper.
5000 motor FE'I”}' a hellbent blast Gather an eclectic assortment of sport, utility, economy

and family automobiles, bolt on the necessary appurte-

through Canada’s hjgh country. nances for motor rallying, and send them on a 5000-mile blast

trom Seattle to Anchorage, then back again to Canada’s Vancou-
BY TIM COLE ver Island. When the dust settles, award a prize to the driving :
Boating/Qutdoors Editor 2‘:“?’, that comes closest to traveling this megacourse at the prop- .~ A
Photos by Rich Cox Dmka;.- Eﬂ'iahifmlﬁhﬂﬂ_l Butmthe s e AR

woods barnstorm—appropriately named the Alean 5000—failed
to point out just how far 5000 miles really is. Consider it: 5000
miles (give or take a couple of hundred) is the same distance a
crow might fly between New York and Istanbul, Cape Town and
Cairo, Tierra del Fuego and Lake Maracaibo. Five thousand
miles, friends, turns out to be one unholy piece of driving—re-
duced to manageable proportions CHiS time by the heart-swelling

% g
'\1 | e d b
=X o o

\.'.. | -:::J-_.
Below, Davitt's rafly-prepared GTI plows through the
ooze, Right. Anchorage ralliers Jerry Heckel and Tom
Olson depart the British Columbia ferry Queen of the
Morth in their Porsche 944 at Port Hardy. Vancouver |s-
land. The Texas team of Willie Williams and Steve Batcha
make a different kind of exit in Porsche 911E, bottom.

......



Sporting FM's colors on the front
bumper, the Kopp/Martin Rolis roared
to a fifth-place finish. Map [right) shows
the 5000-mile route. Al Schmit [far
right] repairs his "73 Bug. which was
second at halfway point.

TO ALASKA AND BACK

vistas of glaciers and snow-capped
mountains, the rough-and-ready chal-
lenges of the Alaska Highway and the
camaraderie that seemed to fuel the
Alean’s motley alliance of roadaholics

Where else would you find an Audi
SH000 Quattro vving for top rally honors
with a reconstituted 73 VW Superbee-
tle, hijacked for the oceasion from the
driver’s wife? Or a 9000-pound GMC
Suburban that holds the record for the |
fastest transit from South Africa to the
Arctic Circle? Or the world's only 4-
wheel-drive Holls-Royee? Architects,
professional adventurers, entrepre-
newrs, airline pilots, an Alaska state LT
trooper, a Southern California junk
dealer, a retired Detroit vice cop—somehow they were all
drawn to the mountainous eomplexities of preparing stock
and custom rally cars and competing on one of the world's
least forgiving highways,

The Alean 5000, first staged in 1984, was conceived and
executed by Seattle's Jerry Hines, one of this country's top
motor sports organizers and the same Jerry Hines who
helped conduct the One-Lap of America motor rally. Hines
found financial support from Uniroyal and logistical sup-
port from members of the Sports Car Club of America's
Northwest Region and the Rainier Auto Club. Hines also

102

enlisted help from auto clubs and rally
z'n1]a|i.-ia:~'t.v- Hl-.lng_: the route,

His uhlif-i_'l'ﬂ.'{r was 1o ||r-'.'q'tu|r a motor
sports event reminiscent of rallying's
early dayvs—hefore the advent of high
expense, no-holds-barred Pro Rallys-
when ordinary folks holiding down ordi-
nary jnbs could unleash their passion
for safe, competitive driving on the
G 1'nu,:|:u.:a_1.'-:, Consistency, endur-
ance and efficiency could be tested in
stock automobiles over pre-established
time/speed/distance courses, and over
“Monte Carle” runz between these
timed sections at a considerably accel-
—— 1 erated pace. But 5000 miles is 4 pretty

hefty distance to cover on good roads,
let alone the dirt and muck ralliers would encounter
through British Columbia, the Yukon and Alaska.

Undaunted, Hines crept away in the summer of "84 to
complete the immense task of surveying the course and
establishing average speeds drivers would have to maintain
through the rally's timed sections, ealled “regularities.”
Somehow, entrants (all otherwise sensible people) were
captivated by the aura of scrambling hellbent through the
Marthwestern high country. The suceessful "84 Alean inau-
gural was won by Tim Paterson of Renton, Washington, in
{Pleage turn to page 156)
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James D. van Hoften and

V. William F. Fisher work on
e a satellite docking device
I ‘. in the Space Shuttle cargo
S\ bay. On most missions, the

astronauts use 150 or more
tools to do space repairs
and experiments.

You're moving at 17000 mph.
And you'd better get the job

You're weightless,

done right the first time.

BY BRUCE FRISCH

s Shuttle pilot
Joe Engel trig-
rered a few
short rocket
hursis to edge
away from the repaired Leasat 3
communications satellite, a
shiny silver ohject Aoated oul of
the cargo hav, A new, inadver-
tently launched “satellite” called
EVA Power Towl entered into or-
hit. Repairmen "*Ox"" and
“Fish” =1, James D, van Hoften
and Dr. William F. Fisher—had
laid the hattery-powered drill in-
side the open airlock between the
cabin and cargo bay just in case
they needed it. Like muany divers
who've watched tools and camera
lenses sink out of view, they had
not tethered it.

In many other wavs, working in
space 15 like working as a diver. In
fuct, to duplicate orbital weight-
lessness, astronauis rehearse
their spacewalk assignments ina
large tank at Houston's NASA
Johnson Space Center using re-
pair technigues often worked out
in other tanks at NASA Marshall
Space Flight Center in Alabama,
MeDonnell Douglas Astronautics
in California and the Massachu-
selts Institute of Technology,
Hoth divers and astronauts de-
pend on an artificial air supply,
attach cheeklists to their wrists,
hiave worklights on their helmets
and voice communications to the
surface. and wear a suil and




Grumman's EVA winch Is taken
on every spacewalk, or extra-
wvehicular activity [EVA]. It
can tether an astronaut or
tools to the Space Shuttle.

The Manned Maneuvering Unit
[MMU) is a rocket chair that lets
the astronaut work around the
cargo bay and outside the Shuttle.
The astronaut carries a tool belt and
never leaves the chair during work.

The centerline
latch tool has a
variety of uses in orbit.
It serves as a clamp, crimping
tool and pliers in repair work, and
has even been used to apen hatches.



The Essex wrench was designed for use with
the Space Telescope, but it has found a per-
manent place in an astronaut’s tool chest.

heavy gloves that restrict movement and destroy feel. An
astronaut can even get the bends, Going suddenly from the
l-atmosphere cabin (14.7 psi) to the pure oxygen, 4.3-psi
spacesuit will make nitrogen bubbles form in his blood
unless he breathes pure oxygen for 3%: hours beforehand. A
new suit resembling a deep-diving hardsuit and using an 8-
psi mixture of oxygen and nitrogen will do away with
prebreathing and let him get at emergencies immediately.

Though weightless, an astronaut is not massless, On
Earth, his suit would weigh 257 pounds, and his cold-
nitrogen-powered Manned Maneuvering Unit, 273 pounds.
When carrying a load, he could have an all-up weight of 900
pounds and be as hard to stop as a heavy boat coming too
fast into a pier. Yet a suited man ean exert a foree of 10
pounds for just 1.4 seconds before pushing himself out of
reach of what he is working on. Jobs are done more easily if
they take just one hand, so the other can be used to hold the
astronaut's position,

An occasional tool is no great loss, but NASA has no
desire to see a man become a moon. Astronauts taking a
spacewalk must hook up before leaving the airlock and stay
fastened to the Shuttle by tether or foof restraints unless
taking a flight in the Manned Maneuvering Unit. Tethers
dangle from wrists and waist. Another 4-foot, self-retract-
ing tether reels out from a mini work station that snaps onto
the waist. Like an electrician’s tool belt, the work station
carries snap-on tool caddies, Caddies are stiffened fabric
lined with Velero and folded over a tool. To transfer a tool to
his work station from one of the toolboxes in the forward
end of the cargo bay, an astronaut snaps on a tether and lifts
out the tool and itz caddy.

Many of the toals look quite familiar. All of the 100 or so
for use ingide the cabin look like they just eame out of the
hardware store. To ready them for space, a ring for a tether
is added and their handles are covered with Velero to stick
to tool caddies and fastened to a 1% x %-inch oval 4 inches

The standard tool bag for a Space Shuttle crew Is made of strong,
fiexible aviation materials. It carries all the tools shown on this
page and extra cable, nuis and bolis.
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MNASA’s tubing cutter will

be used extensively on
the Space 5Station. It is used
now in minor construction

experiments In cargo bay.

long that can be gripped by a hand in a space suit glove,
which has the feel of a heavy work glove. Wearing the
gloves, an astronaut can hold objects as hot as Z35°F—
hotter than boiling—and as cold as minus 180°F. Special
thermal mittens that would look at home at a barbecue will
protect for 30 seconds against objects as hot as 350°F.

A small number of tools for spacewalks are like those
special tools annoyingly ealled for in car manuals—designed
from scratch for a single purpose. Several of these tools are
included in a kit earried every flight for getting the Shuttle
back to the ground in case the cargo bay doors won't close or
lateh or the radiator panels on the backs of the doors won't
stow. Special clamps will substitute for failed latches. A
winch mounted on the forward bulkhead of the cargo bay
will crank the doors closed. Other tools in this kit are
standard tools converted for space use, such as a pry bar,
tubing cutter to knife through a jammed linkage, forceps
for plucking stray objects from jammed mechanisms, and,
yes, a brass-headed hammer for taking more foreeful space
fix-it measures.

Mission-specific tools make up another small group of
specials, For the rescue of its Leaszat satellite, Hoghes
Aireraft supplied tools for doing such things as capturing
the rotating spaceeraft, pushing the arming lever to a safe
position, shorting out the automatic sequencer that could
ignite the rocket and spinning the satellite after repairs
were complete.

One mission-specific tool designed for the Space Tele-
seope proved so useful, erews have been earrying it long
before the satellite’s scheduled trip. Called the Essex
wrench, it has a %-inch drive, iz made mostly of aluminum
and is drilled out to cut weight, and is contoured to fit a
gloved hand. An astronaut can push on a mushroom-shaped
baek to hold the wrench on a nut and turn the mushroom to

{Pleage turn to page 144)

The EVA Power Tool started out
s a cordless electrician’s drill. In
space, it has been modified to perform
satellite repairs and to unlock some
cargo bay hatch covers.
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COLOSSAL

COMPUTERS

There is no question that man can build a computer of high
intelligence. The only question is: Can we control it?

BY DENNIS ESKOW, Science Editor, AND TED FRANCIS, Contributing Editor

he Chevron engineer's day

began routinely. Before

setting the supercomputer

to work on itz geological

data processing, it had to
be tested., The engineer programmed
his parameters and sat back with a good
book. In two hours, to his amazement,
the Cray XMP supercomputer pro-
duced a unigue type of prime number—
the largest ever achieved by man or
machine—a 65,050 digit number—
enough digits to fill eight pages of this
magazine, That number, wholly unex-
pected by the engineer was the 30th
known example of this unique prime—a
number divisible only by itself written
in the form 2%-1, where the exponent p
is also a prime,

The engineer immediately called his
superiors. This was news. But not at
Cray Research Inc, of Minneapolis,

“Crays have been doing this for
vears,” says Cray spokesman Jack
Thompson. “l don’t know why—they
just do. Every now and then a test run
will result in a new prime.”

Indeed, the 28th and 2%th primes, as
well ag the 3th discovered this fall,
were found on Cray Research hard-
ware, What's more, it wasnt even
Cray's top-of-the-line machine.

The incident and others like it recall
to mind faneiful predictions of comput-
ers taking over the world, like Dr.
Forbin's errant machine, Colossus, in
the 1969 film “Colossus: The Forbin
Project.” Although designed to run
America's defenses, Colossus decided
mankind was not smart enough to con-
trol its nuclear weapons, created a link
with a similar computer in the Soviet
Union and proclaimed the pair emper-
ors of the world (gee Hollgieood Goes
Mad Over Mad Computers, page 108).
Even Dr. Forbin's clever and devious
efforts to outsmart the pair were to no
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IBM's new million-bit photoresist [top)
makes supercomputing like in the movie
"Colossus; The Forbin Project” [above)
possible. But users of Cray's supercomputer
[shown with Cray facing page) say it won't
go berserk like Colossus did.

FHOTD DN FALING PAGE COURTESY CRAY RESEARTH INC

OURTESY MLEEUM OF MODERMN ART
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avail. Soon, master became servant.

Herein lies a question which has been
rircling the academic world for at least
200 years and has been expressed and
dismissed by University of California
philosopher Hubert Drevfuss (some-
times known as the black knight of
artificial intelligence). Dreyfuss pooh-
poohed scientists’ statements  that
“pretty soon computers will be smarter
than we are, and then we'll have to
worry about how to control them.”

Artificial intelligence (Al) program-
mers ingist, however, that this is a
possibility, that a Colossus-type com-
puter with human ingight, idiosynera-
gies, memory, learning and ereativity is
not only within the realm of possibility,
but is just over the intellectual horizon,
In fact, the prowing feeling among Al
programmers is that, with the proper
program and machinery, the computer
will mimic human intelligence.

Modern-day Forbin Sevmowr Cray
has designed and produced a computer
that has the identical processing speed
and ability of the human brain: 2 hillion
caleulations per second, But despite its
enormous computing power and memao-
ry, without software to drive its ad-
vanced processors, it is largely an ex-
pensive idiot.

With the proper programming, the
supercomputer can simulate a car crash
or chemical reaction, create a model of a
black hole in space or a protein mole-
cule, increase engine combustion effi-
ciency and make educated guesses at
the origin of the universe. Al program-
mers now claim they can program a
computer to understand English, re-
pair itself, reason, learn, teach, draw,
pilot an aireraft, use intuition, predict
weather, diagnose disease, run a fae-
tory, see, talk, walk—practically every
human intellectual activity.

Thus, using the same lopic as the
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COLOSSAL COMPUTERS

computer, if it acts like a human, it
must be prone to human problems.
And, according to Thompson, “Of
course, anything man-made is prone to
error.”

Taking the logic one step further, if a
supercomputer has the basic ingredi-
ents of human intelligence then, says
Thompson, “1 suppose it could have a
nervous breakdown. But we don't see
this as a possibility. Cray systems are
renowned for their reliability.”

When supercomputer glitches have
emerged, the results ranged from the
hilarious to the unfortunate:

dant on a routine trip from Caneun,
Mexico, to New Orleans was arrested

by American Customs Agents. The 7|

FBI's National Crime Information
Computer had identified her as Shivley
Jackson, fugitive. The attendent’s real
name was Sheila Jackson. An easily
rectifiable mistake, you say? Not so.
Despite the fact Shirley Jackson in no
way resembled Sheila in height, weight
and age, the stewardess was arrested
and booked in Louisiana and held until
photographs revealed that the comput-
er Was Wrong.

When the entire mess was finally
straightened out, Sheila ended up with
an arrest record that could not be re-
seinded without attorney’s fees of more
than $10,000, not to mention several
uncomfortable nights in jail.

B A complex mierochip emergency
telephone system in a Chicago suburb

MILIDTO

g
® In 1983, an Eastern Airlinez atten- 5

2
3

Alr Force cockpit for 21st century |above)
uses the equivalent of a single Cray-2 mod-
ule [below) to fly a fighter in combat.

began ealling emergency service num-
bers—by itself. An emergency service
technician remarked, “It’s weird. We
get automated calls and respond only to
find that in some instances the parties
weren't even home and in others the
residents were surprised to see us and
insisted they had not activated the
automated message.”

After considerable investigation, it
was determined that the chips were
activating by themselves—reason un-
known, The manufacturer has assured
the community that the problem is
solved. They replaced the freewheeling
telephone system with a new model,
But for approximately six months, the

{ PMledge tire bo gange 154)

oviemakers and TV producers have

long recognized the possibilities of
supercompulers going berserk. In fact,
mad computers have starred in some of the
biggest box-office hits in science fiction-
dom. The celebrated supercomputer Hal
from Arthur C. Clarke's "2001" and
“2010" films actually committed
murder. Hal had 1o be taken apart
memory unit by memory unit, as
shown in the scene depicted at right.
Inerestingly, the design of Hal is
vary similar to that of the Cray-2,
which came after the film. Other
screen computers that went insane
included Colossus, & parallel pro-
cessor similar 1o those cumently in
use at the Pentagon. Colossus tried
to hook up with a Soviet computer to
take over the world,

So gripped have producers of
computer stories become with digi-
tal insanity that writer Isaac Asimov
found it necessary to create in his
fictional accounts three basic laws
of robotics that essentially said no artificial
intelligence would be programmed to da-
stroy or harm mankind.

The rules caught on in fiction and were
paraphrased in a “Star Trek” episode on
TV. A computer engineer was forced to

dismantle the supercomputer he designed
with his own personality traits when he him-
sall began fo have a nervous breakdown.
Captain Kirk of the Starship Enterprise con-
vinced the renegade doctor thal his equally
renegade computer had to obey “the basic

i 4 AR e
Arthur C. Clarke's Hal s dismantied after killing.

laws of intelligence for man or machines,”
In one of the most popular "Star Trek”
episndes, a wise stalesman named Landru
programs a computer to run an entire soci-
ety. In the hyper-rational aimosphere of the
machine-mind's planet, nonconforming citi-

— W

Hollywood Goes Mad Over Mad Computers

zens are put through a painful indoctrina-
tion which either makes them conform to
the machine's wishes or die. And a run-
away computer nearly launched the antire
American nuclear arsenal in tha 1984 mov-
ie “War Games.”

Put an artificial mind into a robot
body and Hollywood comes up with
a killer just about every time. Amold
Schwarzenegger's porirayal of The
Terminator was of a runaway robot
kilier. Yul Brynner, in the 1970 film
Westworld, also played a runaway
computer-minded robot with Killer
instincts.

In the films “Silent Running” and
“Star Wars,” robots with computer
brains wera shown o be cute, cud-
dly and very pro-human. But these
computer brains were under attack
and needed human protection and
resourcelulness. Thus friendly was
equated with wimpy.

Will Hoflywood ever warm up to
supercomputers and show them in a
less than deadly light? The 1980 film
“Hearlbleeps” was about three lovable ro-
bots searching for their identities. Despite
strong performances by Milton Berle, Andy
Kaufman and Bemadette Peters, it was a
box office bomb—D.E.

PHOTC BY | BORDAHOOTRG STAR
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HANDSAWS

Here are 24 handsaws that will perform a wide variety of cutting chores,
ranging from sawing logs to trimming dovetails.

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

hether you're a fine furniture builder, a

house carpenter or an active do-it-your-

selfer, the handsaw is an essential tool., Al-
though the portable power saw is the choice for many
cutting jobs, handsaws are far from becoming obso-
lete. In fact, there has been a renewed interest re-
cently in handsaws due partially to the advent of
Japanese tools,

Presented here are two dozen saws, each designed
to handle a specific cutting task. The diverse collection
includes standard Western and Japanese saws in vari-
ous styles and sizes, Note that the tools shown, which
represent a sampling of the wide range of saws avail-
able,will eut everything from logs to veneer,and from
steel to bricks.

Choosing a handsaw, as with any tool, depends on

the particular job at hand. When the correct handsaw
is used properly, it's an effective, accurate cutting tool.
The designed purpose of a saw is indicated by the saw
teeth. Generally, the fewer the teeth, or points, per
inch, the rougher the cut. A greater number of teeth
per inch will produce a smoother cut.

Nearly all saws have teeth that are set, or bent, al-
ternately to the left and to the right of the blade. This
enhances the cutting action and, more importantly,
forms a kerf slightly wider than the blade’s thickness
to prevent binding. A taper-ground blade also pre-
vents binding and helps to ensure smooth sawing. Ta-
per grinding, a feature found on all quality saws,
produces a blade that is thinner at the top edge than at
the toothed edge. It's also thinner at the blade’s toe
than at the handle. A taper ground blade requires less
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gtandard Western handsaw (it even cuts on the push
stroke), it's actually a Japanese saw. The 22-in.-long saw
blade has 7 tpi that are sharpened and set not for smooth
wt‘hnghutfur . The angle of attack on the teeth
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, but it can be used for ripping, too. It costs
$23.40 postpaid from Garrett Wade, 161 Ave. of the
Americas, New York, NY 10018.

6. Ripsaw—Ripping lumber, that is, sawing with the
grain, requires s large, heavy-duty saw. mam:e;,r_
wﬁﬁmmmmmmamﬁm

5 e heavy-: taper-ground blade is
from a chrome-nickel-molybdenum alloy. The walnut-
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HANDSAWS

stained hardwood handle features tra-
ditional wheat-grain carvings. For best
results, hold a ripsaw at a 60° angle to
the board when sawing. For more infor-
mation, contact Stanley Tools, 600
Myrtle St., New Britain, CT 06050,
7. English bow saw—Cut gentle
curves and straight lines accurately
with this handsome white beech bow
saw. The narrow 12-in.-long blade has 9
tpi. Blade tension is maintained by a
twisted cord and toggle stick. By re-
leaging the teénsion, you can rotate the
blade 3607 to the most convenient work-
ing position. The saw costs $50.60 post-
paid from Garrett Wade, 161 Ave, of
the Amerieas, New York, NY 10013,
8. Tenon saw—As its name sug-
gests, this fine-toothed handsaw isused

to cut tenons and other wood joints
accurately, The tenon saw is similar to
the backsaw (zee No. 14) except that
it's shorter to offer greater control. The
tenon saw shown has a 12-in.-long nick-
el-chrome alloy blade with 14 tpi. The
saw blade is stiffened with a heavy
gpine of solid brass to prevent flexing.
The red beech handle is attached to the
blade with three brass screws. This
finely made Tyzack Nonpareil tenon
gaw iz available for $36.95 postpaid
from Woodworker's Supply of New
Mexico, 5604 Alameda N.E., Albu-
querque, NM 57113,

9. Crosscut saw—Heres a fine ex-
ample of a classie shewback erosscut
saw. This well-balanced saw has a 26-
in.-long, taper ground blade with 7 tpi,

y.

- 24

11.
12.
13.
14.

15.

Deep-throat fret saw
21-in. bow saw
Reversible dovetail saw
Backsaw

Keyhole saw

Blitz saw

17. 3&-in. bow saw

12

18. High-tension hacksaw
19. Nest of saws

Z0. All-angle saw

21. Pocket saw

2. Brick saw

23. Dozukl saw

Z4. Japanese dovetall

When crosscutting, hold the saw at
about a 45" angle to the board for the
best results. The ecomfortable hard-
wood handle is decorated with attraec-
tive gold ornamentation. It costs about
$27. Contact Sandvik Tools, Box 1220,
Seranton, PA 18501,

10. Shark saw—This Western style
handsaw features a razor-sharp Japa-
nese blade with 7 tpl. The saw can
crosseut and rip virtually all wood and
wood composite materials ineluding
particleboard, plywood and oriented
strand board. The fast-cutting saw has
a 22-in.-long, high-carbon-steel blade
that is attached to an enameled hard-
wood handle. This shark saw costs
$22.95 postpaid from Wooderaft Sup-
ply. 41 Atlantic Ave., Box 4000, Wo-
burn, MA 01888, A 26-in.-long, 6 tpi
model is alzo available for $26.95.

11. Deep-throat fret saw—The fret
saw is designed to make intricate cuts
in veneer and other delicate, thin-sheet
materials, The saw frame holds a 5-or 6-
in.-long, blank-end jeweler's blade. At-
tach the blade so that the teeth are
pointing down toward the handle, The
saw's deep throat allows you to cut up
to 12 in. from the edge of the work,
With 10 saw blades, it is $10.20 post-
paid, Contact Constantine’s, 2060 East-
chester Rd., Bronx, NY 10461.

12, and 17. Bow saws—Here are two
saws that are designed to make pruning
and landscape work easier. Each saw
features a tubular steel frame with a
quick-aetion blade-tensioning lever.
The lever snaps closed against the saw
frame to form a handle. Use the 21-in,
bow saw (No. 12; $7.25) for light prun-
ing ehores around the house and gar-
den. The 36-in. saw (No. 17; $12) is
designed to tackle large pruning jobs
and for sawing firewood. Replacement
saw blades are available for both saws.
Contact Disston, 1030 West Market
St., Greensboro, NC 27401,

13. Reversible dovetail saw—Cut
tight-fitting dovetail joints with this
lightweight, verzatile saw, The tools
offset handle permits yvou to cut flush to
the work's surface. And, the handle can
be positioned on either end of the saw
blade to accommodate both left- and
right-handed erafiamen. Simply loosen
the spring-loaded locking nut and flip
the handle to the opposite end of the
blade. The saw has a 1% x 10-in.-long
blade with 13 tpi to ensure smooth,
precise cuts. It's available from Sears
for about 313, Contact Sears, Roebuck
and Co., Sears Tower, Dept. 703-PM,
Chicago, [L 60684,

14. Baecksaw—Usze this traditional
backsaw for cutting precise tenons and
joints, Also, use it in a miter box to
crosscut stock to length. The saw has a
14-in.-long blade with 13 tpi. The teeth
are bevel ground to ensure smooth

{Plense turn to page 135)
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hese attractive accessories
for the home desk jockey,
put together in an easy
weekend, will provide
vears of useful service and
lend your desk an air of dignity. Since
the %-in. mahogany used for most of
the parts is not readily available in this
thickness, you will either have to use a
thickness planer to dress down "V g-in.-
thick stock, or resaw thicker stock on
the table saw or band saw. If you resaw
to obtain the proper thickness, surface
the stock on a jointer. For the wider
pieces—the telephone eard file top and
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THE WRITE STUFF

Build this set of six
desktop organizers
from solid ribbon-
stripe mahogany
for the neatest
desk in town.

BY ROSARIO CAPOTOSTO
Contributing Editor

the calendar base—you may have to
edge-glue two pieces to make up the
necessary width.

Begin by cutting the stock for the box
sides about ¥ in. wider and about 1 in.
longer than the finished size. You can
cut these parts to their exact width
after mitering the ends to the proper
length and cutting the spline grooves.

To produce tight miter joints, each
pair of sides must be exactly the same

Color photo: Harmy Hatman

Black and white photos: Fotanao Capoiosto
Technical art: Eugene Thompson

Stylist: Gabe Hemck
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NOTE BOX AND STATIONERY TRAY

T BOTTOM— 118 x 5314 x

7-H2* LAUAN PLYAWR/OOD

SPLIMNE
Hiex H2®

BACK!

114" \WADE
RABBET

FRONT——=1

118"-DEEF x

12 x 4112 x B PLYWOOD
26 x 314 x 16" PINE GUIDE
GROOVING JIG

45" MITER 6" WIDE GROOVE
1 f

N

SIDE =

length. Tilt the table saw blade 457
Then mount a wood extension to the
miter gauge face and make a pass to cut
a reference kerf in it. Miter-cut one end
of all the pieces, and mark the required
lengths on one piece of cach pair.
Align the pencil mark with the refer-
ence kerf in the miter gauge extension,
Butt a mitered stop against the previ-

ously mitered end of the workpiece.
Then, cut a pair of sides, Reset the
mitered stop for each matehing pair of
sides. After all pieces are mitered, cut
grooves for the splines on a router
table, using a Liein. slotting cutter.
Make a jig to guide the workpiece
exactly square past the cutter, and at a
457 angle. Make the guide bar so it rides

in the table groove without side play.

The note box and stationery tray are
similar in eonstruetion and differ only in
size. Assemble them by joining two
dizgonal corners with splineg, then in-
sert splines in the open corners and
mate the two right-angle sections. Ap-
ply glue sparingly and use masking tape
to “clamp” the corners,

Slotting jig makes accurate spline slots in
faces of miters, Jig face must be at 45°, and
the stop block 90° from the base.

After resawing pieces to rough thickness,
dress the faces on a jointer. Use a push
block, and adjust for shallow cuts,

Cut each pair of sides with the same mitered
stop block setting. This assures pairs of the
same length and tight miter joints.

4 POPULAR MECHANICS ® FEERLARY 15984



Rabbet the bottoms with a router
and a Y-in. rabbeting bit. To keep the
router base horizontal while making
these cuts, clamp pieces of ¥i-in, stock
around the perimeter, flush with the
bottom edge. Cut the bottoms to size
and round the corners. Then glue them
in place and tack with Ye-in. brads.

Cut ¥, x ¥-in. splines from a long length of
stock. Then cut individual lengths Ve in.
oversize using a utility knife.

Preform radial corners for the front cutout
with a hole saw in a drill press. Then make

tangent cuts to drop out waste.

ﬁuﬂ splines and corner joints lightly and
“clamp” with masking tape. After glue
dries, trim splines with a sharp chisel.

112 % 3" LEATHER STOP
112 NO. 2 RH BRASS SCREW (2 REQD.)

13116 x 1" BRASS HINGE |2 REQD.|
F6*-DIA. x 3N6"-DEEP

HOLE [4 REQD |

316%-DIA. % 6-718"
DOWEL [Z REQD.|

tibx 12"
SPLINE
& REQD)

45° MITER
[TYPICAL)

FELT FEET
[4 IIEE.EI.}—”'Q

s

-

o

7 AT

LID AND BOX SIDE
38 x 2-23(32 x 7-1(4”
(2 RECID )

e BOTTOM— 18 x 5 x 7*
LALAN PLYWOOD 118" DEEP x
14" RABBET
NOTE: ALL PARTS ARE 3/8" MAHOGANY [TYPICAL)

Om' method of building the tele-
phone card file allows the box to
mateh the lid perfectly in size and grain
pattern. The sides and the front and
back are azsembled as one unit, then
this assembly iz cut in half lengthwize
to separate the box from the lid. Note
that the width of these pleces allows e
in. extra to make up for the thickness of
the saw kerf.

Before beginning the assembly, cut
the slot in the front that will form the
finger grip after the box is sliced. Bore
two Vi-in.-dia. holes eentered 175, in,
from the bottom edge. This will center
the slot in the saw kerf when the box is
cut in half. Cut out the waste between
the holes with a jigsaw,

Begin aszembly by installing the two

holes for these dowels, then glue them
in place, Before the glue sets, apply
glue to the miters, join them and tape
them at the eorners. Then, with the
assembly sitting on a flat surface, slide
the splines into the slots, Check for
squareness and allow the glue to drey.

Set the table saw rip fence so the kerf
is centered on the front slot. Make a
pass on both ends and one side of the
box. Before cutting the final side of the
box, tape a stick of the same thickness
as the kerf into the top cut to prevent
the separated seetion from tilting into
the saw blade.

Install the box bottom in the same
manner as the memo box and stationery
tray. Secure the top in place, and
clamp. Mount the hinges and the leath-
er lid stop after applying the finish.

Yin-dia. dowels. Bore je-in.-deep
e, Dt - B
\

el

Round the corners of the bottom panels to
fit the Y-in-wide rabbets. Secure bottoms
with glue and “i-in. brads.

Test-fit splines and miters, then disassemble
and install dowels. Glue and tape corners
without splines, then tap splines in place.

Separate the box and lid. cutting through
center of slot. Spacer strip prevents cut-off
section from tilting into the blade.

POPULAR MECHANICS ® FEBRLIARY | 986
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PENCIL WELL

212 % 2-112"
SPONGE PAD—2-112 x 2-112"

he gide I:Iil‘l'i"r-'u for the |'11'!'H'ii well
are rather small, 2o it iz easier to
miake miter cuts with the rip fence
instead of the miter paupe. Cut miters
on one end of each piece, then reset
the rip fence and make miter cuts at
the opposite ends. Aszsemble side
pieces by the same method as the
memo box and stationery tray, but
attach the bottom at the same time.
Dry-asgemble the sides, measure the
opening and cut the bottom to fit.
Apply glue and splines to two oppo-
site corners Lo form two right-angled
septions, Glue the remaining miters
and splines, then glue and clamp the
sitles topether around the bottom,

Cut pencll well sides with rip fence set
exactly square, Miter one end of all sides,
then reset fence to miter opposite ends.

DESK CALENDAR

TS g
DETAIL—RING PAGE HOLDER

BRASS ROD

B ern building the desk ealendar by
shaping the Vain, brass vod for the
page holder. The formed vod will later
be used to trace an outline for routing
recrases It“ th{\ l_'ﬂ]l‘l“i“r h}l:‘il-'. .]1]“' I]'I'II,HH
rod is readily available at hobby shops.

Cut the rod 10% in. long, then mark
it for bending into & square-cornere
1" wath iug‘h 21in. apart. J"L!Hl!l!:t' Lape so

you can mark two pencil lines at the
centerof the rod, spaced 2%,;in. apart.
Grip the rod in a vise and make right-
angle bends at each mark.

Next, grip the bottom of the 1T in the
vise and file the flat portion at the
center, at a 5° angle to the perpendicu-
lar of the legs. The rounds are formeid

P lepse furie fo Jibipe 1371}

Glue two diagonal commers with splines.
Gluve bottom, join diagonals and clamp.
Waxed paper keeps piece free from table.

Tape brass rod to bending jig with base of
rod 2 in. below top of dowel. Clamp the
assemibaly in a vise and bend the rod 180",

Trace outline of the rod and mending plate.
Tack movable router guide strips in place
and cut recesses with %5;-in. straight bit.
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How To Install A Flﬂ'l:

here is nothing carved in stone |
about the position of interior

walls in your home. These parti-
tions were built where they are either
to perform some structural duties that
would have been too costly to accom-
plish another way or to suit the interior
design fashions of the day. But as times
change, tastes change, and building
methods change, too. What was consid-
ered convenient and attractive in the
1950s—to say nothing of the 1850s—is
often cumbersome when matched with
present-day lifestyles.

POPULAR MECHANICS » FEBRLIARY 1786

BY STEVEN WILLSON
Home And Shop Editor
lllustrations by George Retseck

In the last 20 years, one of the most
notable design shifts has been the move
toward opening up the interior space in
a home. The clearest example of this is
seen in the Great Room concept, where
a designer extends the boundaries of a
particular room so it becomes multi-
functional. The most popular candidate
has been the kitehen, where home buy-

ARCHWAY

ers seem to feel that bigger is not only

| better, it's essential, They want plenty
| of room for food preparation as well as

dining and entertaining.

While this is all well and good for new
home buyers, owners of older homes
can achieve gimilar results. Frequent-
ly, all that's required is the removal of
an interior wall, or at least part of one,
And depending on the gituation, the job
can be a good deal easier than many
people would think. ;

In fact, the flat archway we installed
for this story was in an older home.
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1 The only way to decide if a wall bears weight is to discover which way the joists above it

run. if they are parallel to the wall [top right). then the wall is nonbearing. If the joists run
perpendicular to the wall (bottom right], then it Is a bearing wall.

Built in the early 1900s, its kitehen had
a large adjoining pantry that had a big
window with a pleasant view. This
room provided a great deal of storage
space but it was terribly inconvenient.
The homeowners were willing to sacri-
fice the storage space to get a comfort-
able eating area inside the kitchen and

to enjoy the light and view from the ||

window. So, we removed the wall. It
only took two days for two people to
tear out the old wall, install a new
header and patch the plaster. Painting,
wall papering and laying a new floor
took longer, but they always do!

Look before you leap

The foregoing may sound a little too
simple, and in some ways it is. It's true
that any wall can be moved or removed.
The real issue iz how many problems
vou are willing to overcome,

l

Irommmm&;&;&;nm, |

first see If the top board was toenalled into
the sides. If so, drive these nalls completely
into the sides using a drift punch.

amd this usually means how much mon-
ey you are willing to spend.

B Begin prying the casing boards away
from the wall using a wide chisel. Once a

| small gap Is created, slide the tip of a fat pry

bar behind the board and carefully push.

To decide this, vou have to discover a
couple of things. The first is what, if
any, structural purpose is being served
by the wall. The second is what, if any,
mechanical systems (plumbing, heat-
ing, electrical) are running through the
wall. Solving the structural problem is
usually not too difficult. But rerouting
plumbing, heating and electricai hard-
ware is a different matter entirely.

To figure the wall's structural duties,
vou'll have to go exploring. This is best
done by removing a 16-in.-sguare sec-
tion of the ceiling next to the wall. It
can be repaired later. Shine a flashlight
into this access hole to see how the
ceiling joists above the wall are posi-

tioned (see drawing 1). If they are
running parallel to the top plate of the
wall, then the wall you want to remove

" | iz bearing no weight except itz own. It

can be removed without disturbing the
structure of the house. If, however, the
joists are running perpendicular to the
wall, then you have a bearing wall and
vou must replace the support provided
by the studs with a new header, (Note:
Some walls are not bearing even when
the joists run across them, especially if
they are short walls that define closet
spaces. But if you reach into the eavity
above the top wall plate and feel the end
of a joist falling on top of the wall, you
are certain that it's load bearing.)

Once you've determined that you
need to install a header, you have two
options. The first iz called a flush head-
er. It is installed so its bottom edge
aligns with the bottom of the ceiling.
| Your other option is a dropped header,
the type shown here. Installing the
former is a complicated and difficult
task. So if you want the flat ceiling look,
plan on hiring a contractor.

The latter is simply installed under-
neath the ceiling. It spans the entire
opening and is supported on both ends

| | with jack studs, This type functions in

exactly the same way as the headers
over the windows and doors in your
home. In most cases, installing it is
certainly within the capabilities of an
active homeowner.

Hidden mechanicals

The best way to find out what is
running through the wall is simply look
at it. If you see light switches and
receptacles, you know there’s power in
there. A heat register or cold air return
indicates ductwork, and of course any

locking pliers and a small wood block.
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faucets or drains mean the presence of
plumbing. If none of these is visible,
you are still not in the clear, especially
if you have a 2-story home. Each of
these—or all three of them—ecould be
pasging through the wall, destined for
upstairs rooms.

Of the three, the electrical changes
are usually the least difficult. But the
plumbing and heating changes can be a
profound headache. One good way to
gee if they are in the wall is to remove
the baseboard trim at the bottom of the
wall, then cut out the drywall or plaster
that falls behind it. (Note: Drawings 2,
3 and 4 show a few sensible tricks for
removing high-quality trimwork. On
this job, the casings shown were reused
when a door was moved to an adjacent
wall. The same technigues pertain to
removing the baseboard. A little care
taken at this stage can save a great deal
of time and aggravation later.)

Now the stud cavities should be ex-
posed. If vou see copper tubing or cast-
iron or plastic pipe, you've got plumb-

nalls using a
:h'tuunh!lmuﬂ'lendllundﬂprildbuk.

ing. If yvou see sheetmetal ductwork,
you've got heating. If your answer to
either is yes, then call in the appropri-
ate contractor and get a written esti-
mate of what the changes will cost, If
there's nothing in the wall but sawdust
and dead air, then you're ready to tear
the wall out.

Of course, demaolition is no fun. If the
wall is covered with drywall, the job is
tolerable. But if you have plaster and
lath, your patience will be tested. Plas-
ter dust is incredibly fine and has the
uncanny ability to drift throughout
your house. Beeause of this, seal off any
doorways with polyethylene plastic un-
til you've removed the plaster and lath,

POPULAR MECHANICS » FEBRLIARY 1986

carried it out of the house and vacu-
umed the area clean. Be sure to wear
gloves and a respirator to avoid contact
with this dry and irritating substance.

Bracing the ceiling

In the past, we've always built two
temporary walls to support the weight
on either side of the wall that was to be
removed. These consisted of a single
top and bottom plate with studs nailed
between so the assembly would just
wedge upright between the eeiling and
the floor. (A photo of this type of wall
appeared in How To Install New Win-
dows, page 112, Apr. "85.)

But on this job we came up with a
different system. The basic idea is sim-
ple: We decided to build the header in
place using the existing wall studs as
temporary support. All that was re-
quired was turning the studs %0° so
their faces were parallel—not perpen-
dicular—to the surface of the wall. The
studs still supported the weight above
but occupied only 1% in. of the wall
thickness instead of the normal 3% in.
The remaining 2 in. allowed enough
room to slide a single 2x10 in place as
shown in drawing 9. Once this was in
place, the studs were removed and the
rest of the header installed as shown in
drawings 11, 12 and 13.

Header thickness

The =ize of the lumber you need for a
given header depends on the width of
the opening you are creating and the
weight you have to support. Because
thiz opening was less than 10 ft. wide
and the rooms above were just two
typically furnished bedrooms, we used
two 2x10s with a Ye-in.-thick solid ply-
wood spacer in between. If you have a

[ ] Eﬂﬂhﬂwmﬂﬂuﬂwm
opening. Then measure back from this point
to the next stud in the wall 1o make sure you
have enough room for a jack stud.

i e f 1 l

. ] . .
ot

] bl |

o 11 IS .4|'|-='-

7 Where the wall abuts another wall, re-
move the end stud by driving it away from
the bottom plate with a hammer. Then pull
it away from the top plate nalls.

smaller opening, less than 8 ft. for
example, two 2x8s with a Y&-in. spacer
should be plenty. A wider opening, up
to 12 ft., requires two 2x12s with the
plywood spacer.

But if the weight

l Huuadjnhlngwﬂlwfruneduﬂm:
full length pocket stud, the top section of
this stud can be cut off at header height and
thus function as a bulft-in jack stud.

above is atypical—a bathroom or a
room with a piano or other very heavy
furnishings—consult your local build-
ing department to check the proper
header dimensions for your situation,

installation

Once you have the studs turned in
place, you must create support for the
header on both ends of the opening. Ina
normal wall this is accomplished with
Jjack or trimmer studs, These 2x4 mem-
bers are cut to fit just underneath the
header, They are then nailed alongside
full studs and this assembly is nailed
between the top and bottom wall
plates, Once these are installed, the
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header fits snugly between the two full
studs and bears directly on top of two
jack studs. Then it's nailed in place.

In this installation, one end of the
header had to be supported in an exteri-
or wall. By removing the last stud at
that end of the wall we found a pocket
stud, as shown in drawing B, framed
into the exterior wall. This is a very
common situation. Because this pocket
gtud is nailed securely to two adjacent
studs, all that was required for proper
support was to cut off the top of the
pocket stud to jack stud height using a
reciprocating saw. Then the header
gimply rested on top of the pocket at
that end. If you don't have a similar
situation, build the jack stud and full
gtud assembly—mentioned earlier—f{or
both ends of the header.

On the other end we wanted to bury
our jack stud assembly in the part of the
wall that wazn't being removed so we
would have a square corner that would
align with another partition. We cut the
jack to size, nailed it to the full stud and
then toenailed this assembly into the
top and bottom wall plates.

Once these supports are properly
installed, it's time to cut one half of the
header to size and lift it into place.
Measure the distance between the two
full studs that are nailed to the jack
studs and cut the 2x10s and plywood to
the same length. Then sight down bath
2x10s to determine which edge haz a
glightly convex arch, called a crown.
Mark both with an arrow pointing at
the crown so you will be sure to install
both in the up position. (If the crown
always points up, then once the weight
is on the header, the header will tend to
flatten out instead of bow down far-
ther.) Then lift the first 2x10 onto one

11 Once the first half of the header Is in
place, remove the studs and drive it over
Into Its final position. Apply construction
adhesive to the side using a caulking gun.
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9 Once a pocket Is cut in one end and a jack stud Installed In the other, pivot the remaining
wdlnuﬁ:mﬂuh:ldu!mmﬂmhﬁdﬂwhudﬂlmpuﬂ

10 To pry the header into place, cut a stud
¥z In. longer than the header helght, put it
under the header and drive it with a ham-
mer. A wood shingle protects the floor.

jack as shown in drawing 9.
Depending on the amount of crown in

the header and/or the amount of sag in

the ceiling above, this board may be

oo S

12 Cut a plece of 'i-in-thick plywood to
size and slide it into place next to the
header. Nail the two together wing &d
common nalls driven every 4 In.-square.

difficult to slide onto the second jack.
To pry it in place, use the stud and wood
shingle ‘method shown in drawing 10.
Onee the header is pried high enough,
drive it onto the jack using a hammer.
Then continue driving the header
across the jacks until it hits the wall
studs. At this point the studs can be
removed and the half header will be
stong enough to support the ceiling
until the rest of the header is in place.

Continue to drive the half header
across the jacks to occupy the space
vacated by the studs. Do this gradually,
moving each end a % in. at a time. Do
not strike the board with a sledgeham-
mer because you run the risk of tipping
it over,

Onee it's in place, add the plywood
spacer and second half of the header as
shown. Then toenail the assembly into
the framing members. Cover it and
patch the walls and ceiling with d:}rwa.li
or plaster.

13 Apply more adhesive to the side of the
plywood, then slide the second half of the
header into place. Nall this to the others

using 16d nalls in a 4-in.-square pattern.
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in SMAll ENGINE
service and repair ;

otart your own money

In just a short time, you can be ready to
Jjoin one of the Tastest growing industries
in America. .. an indusiry where quali-

fied men are making from $25.00 1o
$MLO0 per hour. .. and that's just for
labor. Parts, engines and accessories add
even more fo the pmﬂm

Becanse the small engine industry has
grown 5o guickly, an acute shortage of
qualificd Small Engine Professionals exists
throughout the country. In fact, it's nol un-

usual for a good small engine man to be ﬁ(

three to four weeks behind in the summer
and at least a week behind in the winter.
When you see how many small engines are
in use today, it's easy to understand why
qualified men command such high prices
— us much as $49,95 for a simple tune-up
that takes bess than an hour!

65-million small unglnes
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
@ rate of one-million per month! With
fully accredited and approved
Folev-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
biles, generators, snowblowers, paint
sprayers . .. the list is almost endless.

No experience necessary.
You don't need to be a "born mechanic’
or have prior experience. If vou can read,
you can master this profitable trade right
at home, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated — so clear you can't go wrong.

BEAT INFLATION!
' Cash in on the
huge demand for
small engine repair.

Work part time, full time
.?-?q right at home- we help you

every step of the way.

making business!

You receive trade secrets

and business plans.

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

Increased Income

“IM'ee had about 8
yeary pré‘H‘E‘Hl'i‘
repairing seall en-
gimes ... bur re-
pairs were only
minor wntil I
started the Foley-
Belsaw Course”'

Waller H. Strick
Carmpball, Calitornia

With our famous “leamn-by-doing” train-
ing method, you get practical *hands-on
experience with specialized tools and
equipment that you'll receive with yvour
training plis a brand-new 4 HP engine —
all vours 1o keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this
affer to find our how Foley-Belsaw
training can give you the skills yvou need
ta increase your income in a high-profir,
recession-proof business of your own.

Just ill in and mail coupon below (or
send postcard) to receive Tull information

Send TODAY
for this
fact-filled

FREE

BOOKLET!

and details by return mail. DO IT TODAY !

FOLE¥BELSAW INSTITUTE of
SMALL ENGINE REPAIR

50685 Field Bldg., Kansas City, MO. 54111

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine . ... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

rq—-—q----‘- -------- '------ﬁu-‘----*
| FOLEY-BELSAW INSTITUTE 50686 FIELD BUILDING :
: KANSAS CITY, MISSOURI 41T A ] 3 :
I [ YEB. please send me the FAEE booklet that — 1
| @ives full details about starting my own business in :
1 =mall Engineé Repair. | understand there is no obligation i
1 and that no salesman will call 1
1 [
Tells how you quickly I Hame — =
irain o be your own boss I i
i & prafidable Sparetiima 1 Address —— 1
or Falltime Business of | []
your ooan PLUS compiete | Gy i
getails on our 3“- I L
NO RISK Trial ! State Zip i




LEARN TV/VCR

N ow you can trabn at home in spare dme for o mos-
ey-making career 28 a TV/VCR Repalr Speciallt
Mo need to quit your job of scheoal. We shaw you how
to troubleshoot and repalr wideocassette recorders amd
TV sets, haw 1o handle house calls and shop repain for
almcst any make of telev'sion or VOR. You lsam about
TV receivers, tuners and antennas, x-ray emlsslon, the
characteriitics of saund, how slectrical Impulses are con-
verted Imto @ TV plcture, and much, much mone. Tools
are Included with your counse so you can get “hands-on™
practice as you follow the lessans slap by 1115. Send for
free facts aboutl opportunities in TV/VCR Repair and
find out how you cam start makl money In this
great career, EXPERTS SHOW YOU WHAT TO DO,
HOW TO DO IT...GUIDE YOU EVERY STEPF OF THE ¥
WAY| Everything & explalmed Im easy-to-understand
lamguage with plenty of drawings, photes and diagrams

hours a day, 7 days & week Ko cost
o salesman wil vt you

OR MAIL COUPON TODAY!

| SCHOOL OF TV/VCR REPAIR, PBIE
I nwi m.mmmu l

R
I Plewse send ma free faces on how | can learn TV/VCR I
Repair at home in my spane tme, Mo salesman will visin I

| Mima Age
Addres

City/Suate/Zip :
L"lur-l [ |

s o S v s b e e o

. . . Professionally designed,
featuring:

® Curved glass eaves

® Aluminum frames

® Steel substructures

® Automatic venting
@ Free standing,
lean-to and

window

stvles

GREENHOUSE
COMPANY®
2711 St. Louis Avenue

Fi. Worth, Texas 76110
(B17) 926-5447

Bend off now for fres catalog.
For 18t class mall sncloss $1.00.
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Excel iz basically a redone Mitsubishi
Colt with a Colt-cloned 1.3- to 1.5-liter
ohe engine. The Excel will initially be
available in this country only as a 5-
door hatchback, probably priced in the
mid-$5000 range.

Once American Hyundai comes up to
gpeed in late "86 or early "87, the compa-
ny will start bringing in the slightly
larger Stellar or something like it. The
Stellar is a rear-drive 4-door sedan

Spanish S5EAT Ibiza s a fwd hatchback.
Engine combines Flat and Porsche parts.

derived from the European Ford Corti-
na, but with a 1.6-liter Mitsubighi-de-
rived engine. In size, equipment, pur-
pose and price, it rivals the Honda
Accord, Toyota Camry and Nissan
Stanza, The Canadian Stellar lists for
20000 (U.8.) in standard trim and
210,500 in GLS form.

Mitsubishi Motor Sales of America
hopes to supply its U.S. dealers with
something like 30,000 Hyundai Excels
during 1987. These are in addition to
thoze offered by American Hyundai
dealers.

Spanish flyweight

The government-owned Spanish
sutomaker SEAT (pronounced “say
yacht") plans to bring one or more of its
products into the U.S. in late 1988,
Spain has the advantage among Eurv-
pean carmakers of being able to offer
inexpensive labor,

SEAT, through an agreement with
Volkswagen, cuwrrently assembles VW
Polos and Passate in addition to its own
Giugiaro-designed Ibiza and Malaga
models, By employing German VW
quality control director George Hein-
elt, SEAT now claims as good a fit and
finish as its Wolfsburg peers.

Spanish buyers can't absorb all the
cars BEAT can build, so the govern-
ment is looking abroad for additional
customers, first to Europe and then to
North America. SEAT's sales organi-
zation in the United States may tap
Audi dealers.

The model that SEAT proposes to
bring over is currently in the hatching
stage and has been code-named Major-
ca. The Majorea is a little bigger than
Honda's CRX coupe and will arrive

Three-cylinder Subaru Justy will offer 4-
wheel drive and CVT as options for 1988,

with 1.5- and 1.8-liter Fours and front-
wheel drive. (A l-liter, 3-cylinder en-
gine is also being contemplated for
economy-minded Europeans. )

If these are like the engines in
SEAT"s current Ibiza and Malaga, the
American Majorea powerplant is likely
to be an ohe Four, set crosswise and
tilted slightly forward, based on a Fiat
block and lower end. The crossflow
head and dished pistons, though, are
engineered by Porsche, and the upper
end of this engine looks very much like
Porsche's $44.

SEAT's 1986 Ibiza and Malaga en-
gines say “System Porsche” on the cam
covers—in English!

SEAT's more distant plans call for a
2-seater sports model as well as sedans
and 3/5-door liftbacks,

Will you go Yugo?

Malcolm Bricklin, the man who
brought you the sports car bearing his
name, promises bigger things from a

VW Polo will be imported from Brazil as a 3-
door wagon |shown) and sedan.

micro called the Yugo GV. Imported
from the Zastava factory in Yugoslavia,
where labor costs are only 60 cents to a
dollar an hour, the Yugo's U.8. price is
currently $399(0.

Two models are initially slated for
L&, introduction during 1986: the base
Yugo GV (GV stands for “Great Val-
ue") and the sportier GVX, which re-
portedly will retail for $4800. The

{(Please furn fo page 1258)

Hyundail Stellar is a Korean Accord-class car
that currently sells in Canada for $9000.

POPULAR MECHANICS ® FEEBRUARY 1986



In just a few hours you can build
a collector’s miniature masterpiece.

ew crafts are as satisfying to a man

as working with wood. The beauty of
the hardwood grain...the perfect smooth-
ness from hand sanding...the gleam of
the varnish finish —these are the pleas-
ures you experience when you build our
extraordinary museum quality miniature
furniture kits.

The standard of excellence
for expert miniaturists

As you assemble each kit, see how the
drawers fit precisely and slide
smoothly...how the doors
swing easily on their hinges
and how the solid brass fit-
tings add that professional
touch. We precision scale each
kit to 1/12 of the full size
original (the scale most used
by knowledgeable miniatur-
ists). We only use furniture-
quality hardwood, never
veneers or plastic. And each
kit comes with a layout sheet
and easy-to-follow instructions.

Begin your crafting adventure with
our miniature reproduction of the William
and Mary clock for only $1, when you
become a trial member of The House of
Miniatures Collectors Society.

As a trial member, you will have the
opportunity to purchase, if you wish,
other museum quality miniature kits.
However, you are not obligated to buy

Start with this
iy museum quality
“ William and Mary

Clock Kit for $l*

e ! with no further obligation
any additional kits—ever! A 8
Remember, this William and Mary B <Clock measures TU inches i _

. - . - st Clock measures 7 in P!rr-s tall. Deor opens rn_rrl"n.r-.ﬂl
clock is available for $1 by mail ﬁ!‘]'}', '-h,_-___‘ the solid brass clock weights and pendulum! Kit has
With no further obligation on your part. "':"-ln--.-.- e everything needed to assemble clock

: ferruark |
Mall C{IUI}DH tod.i!.}' A_Fg% :!'E'fd‘l.fﬂ'd.fh‘.f r--—_—_—-_—--_—-—?ﬁﬂ_.?%
| THE HOUSE OF MINIATURES "
EHCh klt hﬂs flﬂE detﬂliﬁ q A I Division of Craftmark Inc.. B0 Newbridge Road, Bergenfield, N] 07621 I
- Please enrall me as a trial member of the Society and send me the William &
. EFJI::; . l Mary clock kit, Bill me= only $1% If | am not completely satisfied, | may refuse I
delivery of the second shipment by writing “cancel me”

- I |IT'I 1|‘I|-t~ shipping label. If [ keep the second l\:'|'|1;:.'-|w:rlll-. I

* Soltd brass [ will be a regular member and receive additional Fme Bﬂnuﬁ
&q:}il’!ﬂ‘;n' s I shipments every four weeks. Prices for each ship- I
with key ment, which will contain one or two kits, are $9,.95% - .
plates 4 I or less, | may return any shipimsent and [ am oot obli- me‘,egm,n“ al Quahw I

I gated to accepl any minimwm number, F'mlshmg Sa mp|tﬁ. |
® Ormivers OMe O Mrs. Include tinted glue,
that open - I OMs O Miss oil base stain (for I
and close I All eneullmsents #re subijsct i acceptance. authentic color), glaze I
stain for antiquing

o Cabriole | Address and highlighting |

legs o Carved Ci and other mabenals
: details l i :P' Pft?f““m.a“!" I
2 Stale Zip inish your kit to
Chippendale lowboy o Finiats | | —e— museum quality: I




PEAFOAMANCE AUTOMOTIVE WHOLESALE, INC
2127 Lj:un Elr"l I:hmiwnnh CA®1311

HOME REBUILDER
SPECIALS

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
SB CHEVY DELUXE
MASTEH REBUILD KIT
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-:PERFORMANCE & RACING.

MONROE SHOCK SPECIALS %;u;mu@

ARG & ...

MONROE GAS-MATIC

THE L 1|r_u||: 1M _RIEHas i

EHH IJH I‘}LL‘I"
PUSH RODS i

$36.95 $39.95
“MANLEY OEM.
i REPLACE-

MENT

A0 1, valves

Wlaka WS

Fa ] allr) A

R Eafifas W
BRALL BeOCH

VB kg T

A0 Ewnegsd
BB MOPAR (WEDGE)

i lH‘

i ] F|’.|H| 1] nﬁﬂ L TTN

EFH i HEE SA8E

144 Eshpigl 56T §AS
5B FORD J0E [RAL|

[ -]

1 r| Eargus 1y
A5iC 3 Bl HEAD FORD
204 b

AEGS
» CLT7 FOD BEAHINGE
» CLTT MAIN BEARIWGS 5]
» ENCUNE GASMET SET
S

ENGINE
OVERHAUL
SPECIAL

+ i e
ELIT Mo Buanmgs L0

iy rn-ln h-ung-

STDETS G0

’1 FH’ & At

STOO000
l:IlIH'BrI
At fie
By Ergine

Vil L 'ﬁﬂl
58 CHEVY

69.95 5?9 95

RHOADS CAM
& LIFTERS KIT

HH::@AA«—:

i -h.--v- 0
1 ok Ppngy Teery W

.|..nr..|_.-

;;'t;, £159.95

5B Ford
R b

Your Low
Price

$19.95

$14.95

IF YOU DON T SEE IT, F‘HONE FDFE YOUF{ LOW PRICE.

PERFORMAMNCE

ARME
B C oy
B Chin

o A=y El-\.'

HDCKEH ARMS

ﬂ'.'.:..llll,'i Borwmers
DN TIALC
A 7 & Fuals
B 76 Pt
A Prcmidey drm B
OFAR
3 e il

REPLACEMENT
CAMSHAFT—
LIFTERS

FLAT TOP
PISTON

WITH RINGS

Aapiaben Sid OOC-DH0-GED

A 815 03

DOUBLE H-OI.LICH
CHAIN SETS

$19.95/

SR Py

tiirs  Tour Low Pece

M
el o
e
W
T
wu’

4

o
SUPER STOCK
CON RODS

Mg mANUF A FURE D

|

Fit Mdoaip Flsgi
n'-ﬁ'ﬂ!-ml #

IHI-PERFORMANCE

UPER STOCK
ENGINE KIT

Faed Rbaride s 101
H-H'H Frig = Y + Cotgatiens

SHORT BLOCK KIT fachades:
BLOCK

ki Fhm e b 1 -u-hrl "

& ‘l-l'\ﬂ CHam BET Siew (e
Rt B S ]

L T Vour Soscw o Wy

£ (Miid Sod 30 Hyddade

CHEVROLET

7 laf baem
RE 1 ot Mg

I.DNG Il.ﬂﬂﬁ KIT:
"‘w A VR e el -

¢ OB HEADE. Cowpmey
Aty ldifueed . adbeTSed surfec
#., it iEien sidv b 10 i
Sprags 1 Paich Casaead  Rded

* Carretaf
RODE - Friy &ty ot =i

SUPER STOCK
MASTER KIT

SUPER STOCK
CRANK KIT

s A LM
Pufomi satabis n o Paguist Sam e
P Coroemna- Saen. Soew Feke S
L
fiea Woiy B
[

ADD FRLEE
DT BED b

SUPER STOCK
PISTON KITE

Patiei swiiabic = § Plpoic LA a0
Tk Comgrkisor Al S S el
Fom o W s Bmarrg nerms

AT v ki

o LFen b Soregq w EE

i ity Ange

R S ey we—
insapn o hl-llnh- LA
TeraTa ) Ingams Cav RED b

O PURP- Basd Nee FHpR
veire by e peritemanes
+ QABLETE: Compwis damsw we

fout Low Prca
CAST  FOSGED
FTONS  FETES

CHEVRAOLET
%7 B

1903 B0 BsE

e B0 11RO
LAl R Al Eod
EUIINRD 12T D0
FrHRGE Fum o0
TS ST 00

PAW T-SHIRTS & HATS

The Fabulous PAW Biown Motor
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P.A.W. MONEY BACK GUARANTEE
BUY WITH CONFIDENGE FROM FLAW.: IF FOR ANY REASON YOU ARE NOT
SATISFIED WITH OUR PRODUCTS, JUST RETLAN THEM WITHIN 90 DAYS
FROM DATE OF RECEIFT AND WE WILL REFUND YOUR MONEY

NOTE: NO REFUND ON SHIPPING CHARGES. PRODUCTS MUST BE IN NEW
AND UNUSED CONDITION IN ORIGENAL PACKAGE. INSTALLED ITEMS CAN-
NOT BE REFUNMDED. CALL B158-908-3641 FOR RETURM AUTHORIZATION

WE SHIP COD. NO DEPOSIT REQUIRED

ONMOST ITEMS IN STOCK
WE ACCEPT MASTERCARD & VISA

FISA

TECH LINE &

&% PHONE ORDERS
CALL 818-998-6000

8:30 AM to 5:30 PM Pacific Time

Monday thru Friday

CUSTOMER SERVICE: For Return Information and Inguiries Regarding Prev-
ous Orders Call 818-958-2641 .

MAIL ORDER

PERFORMANCE AUTOMOTIVE WHOLESALE, INC.
21122 Lassen Street, Chatsworth, CA 91311

HOW TO ORDER

Statn Make. Model. Year & Enging Size Send at least 50% dapoas by Cashiers
Cheechi of Momay Order. o personal chacks scoepled &f use your Mastercard
or VISA AH Overseas & Canadian orders musi be paid in full No C.O D on
truch fredighl shipmends. C.0.0. on UPS anly. All Engines & Master Kils musi
be paid in full Customer responsible fer all shipping charges

Print Mame____
Address

Chy
Mae

__ Gtalw
Model _

TEdr

HOTE PAW mnal e

all condents of this Bdven

lor bypog

Phone # | |

== I

— Engine Sizn _____

srsn s pricing or applcalions. inciuding B




The Luxury of. ..

Endless
Hot
Water

(at up to
half the costl)

1shower to 100 showers. . . as many as you
want. . aslongasyouwant, (sven afterlaun-
dry and dishes!)
u've read aboul these famous Aqua-

Startankless water heaters. Millionsarein
usaworldwide. Why so popular? AquaStar
dalivers endless hot water and can cut your
water heating bills in halfl

Usa AguaStar in place of a tank. Power-
fultor a large family, yet compact to mount
onthewall. Enjoy instant, endless hot water
at the pracise temparature you select.
Save $100's on Energy Bills!

AgquaStar Tankless can save up to halfon
ur water heating bill. Slashes standby
eat losses. Can pay for itself in just a few
years and is built to last a lifetime!
Consider the switch to tankless today!

Send coupon today for free information!

Gontrolked Enengy Corp.
gnﬁsm:? Fiddler's Green Degt. 15026
Waitsfield, VT !
[ Yes! Please send more Information right away!
s I
Address
City ‘
State Fili}

FOss Over
112 000 first year
combining soft s
#rinks and coffes
We sell at Spon-
ing Events,
County Fairs,
nevear maoce 50
much money and had 80 much fun!’

IDEAL BUSINESS OF YOUR DWN!
Small investmeant, operate full ima or
spare time. Our years of expenience
will prowicke you with everything you
nead to make big monay with Mini
Donuts. Completely self-contained.
OR, GO ANYWHERE WITH THE MINI
; . DONUT FACTORY

Lightwiight, sturdy
Take your Mini Dagnul
tactary 10 differen)

s VENTS Suhry
™ Call for

= ‘ FREE
BOOKLET
¢ 1(800) 328-8213
2./ TOLL FREE o wrs
%8 The Donut Man

A Crnrie™ Grog Compaty
GR&T - 19 Aue Honk Depl G.F
Mwrpressapaiirs. BB S0

i
I MICROCARS

(ot enmwed frone poge 1240

GVX's  upgrades  include  exterior

graphics, brighter upholstery, AM/FM .
| =tereo, alloy wheels, wider tires, black-

out trim, fog lights and perhaps a larg-
er, more powerful engine.

Yugo Ameriea hopes to sign up 277
dealers by mid-summer of 1956, Be-
vond that, company officials have men-
tinned bringing over a face-lifted ver-
gion of the Yugo 55 for 1987, Then, for

Hyundai Excel is a 5-door fwd hatch made in
Korea and expected to cost $5500.

18985 there might be an Ital-Designed b-
door hatchback, with a 2-seater sports

car—lubbed the Yugo TCX—due for

1940 or =0. Whether the importer actu-
ally goes that far, though, depends on
whether you go Yugo,

Skoda, too?

Nuot to be left out, the bizarre rear-
engined Crechoslovakian Skoda Ha-
pide, now sold in Canada for $3600
i(11.5.)is prepared to cross the borderin
1988, Tt= 1.3-liter engine produces 62 hp
and itz swing-axle rear suspension
guirky handling,

Greek Jeep

Another Third-World car that's seri-
ous about entering the U.5. is the
Greek Desta APV (for “all-purpose ve-
hicle”). The Desta plans to arrvive this
month in five eonfigurations: van, pick-
up, wagon, convertible with hardtop
and eonvertible with a ragtop. Prices
will be in the 5000 to $6500 range,

All versions are built in Greece under
license from Germany. The Desta nses

eng
neering and Ford parts with fwd only.

front-wheel-drive mechanicals supplied
by Ford of Europe. It has a 1.6-liter
engine and 4-speed manual transaxle.
It also boasts 4-wheel independent sus-
pension, rack-and-pinion steering and
front disc brakes.

The Desta's importer, Automotive
Imports and Marketing of Phoenix,
hopes to sell 20,000 vehicles here in the
first year and wants to go nationwide
within 18 moenths. Planz call for distri-
bution of the Desta vehicles to begin on
the East Coast.

Old teams, new players
In addition to the new names from
the freshman importers, you'll be hear-
ing a few more from the seniors as well,
Subaru will bring in a 1,2-liter Justy
in 18987, available in 3- and 5-door hatch-

N

Ford Festiva, designed by Mazda [35-per-
cent Ford-owned) will be built In Korea

back configurations. The Justy uses a
transverse, 3-cyvlinder oche engine that,
in Japan, delivers op to 63 hp from 1
liter. The U.S. car might have a 1.3
engine. Standard transaxle is a 5
speed. Subaru also hopes to offer an
gutomatic, electrically controlled CVT
(eontinuously variable transmission)
and 4-wheel drive as options.

In addition, Nissan has cut a deal
with Yue Loong Motor Co. of Taiwan to
build the 1-liter Nissan March on For-
mosa and export it to the U.S, in 1988,

Ford has a similar deal with Taiwan's
Lio Ho Motor Co.. which will assemble
a gporty version of the Mazda 323 called
the Laser and sell it to Dearborn. Ford
will alze import Lasers from Mazda's
Mexican factory.

Volkswagen has announced plans to
import a new “entry-level” minisedan
and 3-door wagon from Velkswagen do
Brasil. VW builds several cars in Bra-
zil, including the Beetle, but its U.5.-
bound model is likely to be a version of
the 1.1-liter fwd car called the Polo in
Europe. Rumor of an upscale Ralph
Lauren Polo signature model for prep-
pies has already leaked out,

What this new wave of microcars will
do is open up the lower end of the new-
car market, in a price bracket now
abandoned to used cars. Only time will
tell which of these new cars will be
jewels and which junk, but they're not
all likely to stand the test of time. PM
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Call 1-800-533-5545 today and ...

SAVEY20.507/

On These Name Brand Parts, Tools & Equipment!

e
Log Splitter Parts
11 Gpm 2 Stage Pump, #1012........ $ 8285
. ; .| 13Gpm 2 Stage Pump, #1053.......... 119.85
..... ] IR 15 Gpm 2 Stage Pump, #1058.........124.85

Generators

Standard &-Way Control Valve, #2010 5546.50
Auto Detent Valve, #2020................ $47.50
4x24x2" Welded Cyl,, #902424...... £09.95

Sx24x2" Tia Rod Cyl.. #009524....$180.085
Much More in Stgck at Low Discount Prices)

Heavy Duty Log Splitters
8 Ton Electric, 110 vor #1110..$459,00

12 Ton Splitter, #1125.............. $689.00
18 TonModsl, 81134............... $729.00
24 Ton, Low Profile #1142.....511989.00

{somea sasembly required)

Parts Washer

3% gallon table top parts
washer & degraasar
Heavy duty 18 gauge
congtruction 110V, 200

Utility Trailer Kit*

Complate road ready kit Easy assembly with basic
iools Load capacity 1080 Ibs. Bed size 40" x 487
Inciudes lfenders. List 327500, llem# 12542

Gas

10 Hp. Tecumseh, cast iron sleeve, 6010 $232.95

Trailer Parts

4000 Watt, 8 hp Brigs. 33 amps @ 120 volts, 166
amps @ 240 volts, List 100800, ltems 18402

$409.85

A000 Watt, wialec stard, Ligl 51143, lam# 18403

$474.95
SO0 Watl, 1% hp Briggs. 42 amps @ 120 volis, 21
amps @@ 240 volta List $174.00, ltem# 16404

$579.85

S000'Watt, wialec start Lig1 531299, lemd 184035

$679.95

{1 Year Warranty on Above Genaratora)

Enginu {welll ship 48 states for $30.00) Goh- pump. s sbissie

Horizantal $1 '24.95 resisiant Sell closing

5 Hp. Tecumsah %" shall, #8051......... 5129.85 cover in case of lire

5 Hp. Briggs, %" shaft, #6052.............. $141.95 Meels OSHA require-

8 Hp. Tecumssh, cast iron sleeve, 8081 .5192.95 ments. Ship Wt 25 tbs s

B Hp. Briggs, 1" shalt, #8080.............. $222.95 hem# 1505 88.95

10Hp. Tecumaah, alac start #80101.. $380.05
3-20 Hp. Horizontal & Vertical englnes svallable st
SUPER LOW DISCOUNT PRICES!

High speed hub & spindle set, 2000 |b capacity. 4~
bolt circle, 4 hole, 2 hubs & 2 spindles, dust caps
tapered bearings. kug bolte § cotter pers $3T .50/ st

High spead trailer wheeals & tires. Fits all 4 hole boat

H'Eﬂt & snowmaobdle traliers
tem# Sz Ply Cap  Sale tire only Nems Size
Magnet 1211 4B0x8 4 580 ibs $19.95 $15.95 1770 Ex8

¥1771 Eaw
1772 1012

1212 G7OxB 4 T16|ba §$29.85 S24.85
1298 480x12 4 TBO bs §32.95 524,05

Clings to By magnetic G
iran ar stedl surface.
Provides heat for pipes,
pumps, angine oil pans §
many other uses. Ship
Wi 1 b, List 2500,

rems 17101 &4 5.50 . ..,.'

- orther

17T 1T E
Strong ol rust & 1TT4 127220
mildew proof poly.- 1TTE 16 = 20"
ethylena tarps with 1778 20 2 30
brass plated grom- 1TTT 500« 40
mals evary 3 # 1TTE 30 = BO°
Sizes kst are cul size 1778 300« 6O

Trailar springs, 1%" wide w/aye canter of 28%"
e Capacity Sprngs Leals Bale
1250 1000 Hos. 2 2  §22.00/pr,
1251 2000 ths. 2 3 24.00/ pr,
1282 3000 los. 2 3 27.00/pr.
Smul-e Spring Set Shackle Items 1255, $8_50/pr.

Order Toll Free 1-800-533-5545

| catalog and a Splitter Design Booklet.
Mail To: —

801 East Clitf Flnld‘ Eo: 1 219, Burnsvilla, Mn 55337 Morthern

I—I 1
ydraUhC 1 SendforaFree catalog orinclude $6.00 and recelve your

Heavy Duty Tarp Sale

* Lowest Prices Ever »
Our Tarps are TOUGH! Up to 12 Mil
ThIr.:k Hn't €& Mil Like So Many Othars

Price
$ 2.40
4.45
5.55
9.00
11.00
17.65
29.95
48.85
59.85
69.95

Call aur ordar dept. at 1-800-533-5545 e Hydraulics Name
In Mn call 812-894-8310 801 East Clitf Rd. Address
(after hours call 1-800-328-5727 Ext.# 5) Box 1218 ci
" Burnsville, Mn t
Sale Expires ,  PhoneOrders =~ 55337 4
. s Dept.# B026  State Zip

February 28 Fridays Bam-8pm. Saturdays Bam-5pm

1985 We Ship UPS, Bus or Truck Please Rush Me My FREE Discount Catalog!




COMMODORE 64
COMPUTER

€128 COMMODORE
COMPUTER

COMMODORE 64
SYSTEM SALE

(Order Now) Deal 1 Deal 2 (Order Now)
Commodore b4 Commodore 64
s © 5 Jcon. 1541 Disk Drive  Com. 1541 Disk Drive s 00

Com. 803 Printer 13" Zenith Color Manitor

s Plus ‘
Ty v 407.5.*457 Pius FRES $60.05 Timeuerks
* Paperback Writer 64 $34.93 PLUS FREE $49.95 Oil Barons * 340K 1571 Disk Drive $259.00
* Commodore Grophics Printer $99.95 Adventure Program * Volce Synthesizer $39.93

* 13" Zanith Color Monitor $139.95
CALL BEFORE YOU ORDER

* 12" Amber Monitor $59.95
PRICES MAY BE LOWER

SPECIAL SOFTWARE COUPON

Wa pack a SPECIAL SOFTWARE DISCOUNT
COUPON with every COMMODORE b4
COMPUTER, DISK DRIVE. PRINTER, or
MONITOR we solll This coupon allows you
to SAVE OVER 4250 OFF SALE PRICES!

COMMODORE &4 COMPUTER %1239.%3
You pay only $139.95 whan you order the powarlul
4K COMMODORE &4 COMPUTER! LESS the value of
the SPECIAL SOFTWARE DISCOUNT COUPOM we pock
with your compuler thot allows you te SAVE OVER
§2%0 ol softwore sole prices!! With only $100 of

C128 COMMODORE COMPUTER 320700
We sxpect a limited supply for Christmas. We will ship
on a first order bosis. This all-new revoluticnary | 78K
compuier uses oll Commodore &4 sofrwore ond
sceansories plus all CPM pragroms formatied for the
dish drive. M FREE HVS  Theworks

sevings applled, your nel computer cost is $39.931 1 (Examples} mlﬂﬂ.
PROFESSIONAL SOFTWARE e
EVIR UL SIS IV KA. COMMODORE 64 340K 1571 COMMODORE DISK DRIVE $150.00

Gat these 5% Double Sided Floppy Disks special

Double Sided, 5i Disk Drive for €128 allows you

designed for the Commodore 1 28 Computer (1571 Dis Hama Lint Sale  Cowpen

Drive), 100% Corified, Lifetime m Poperback Wyiter 44 W00 X995 33908 o use C-128 plllulssﬂ‘ll mode. 17 times fasher
Aytometic Lint Cleaning Liner included. 1 Box of 10 - Poperbock Datobase 64 $65.00 53495 33495 than 1541, plus runs all 1541 formats.

$9.90 (%9 wo.], 5 Bowes of 10 - §44.50 (89" ea.), 10 Pogerback Dictionary $24.95 51495 $10.00 List $349.00. Sale 3230.09.

Bowes of 10 - $79.00 [79° o). : The Prant Shap 544 95 §I7T 95 57695

Holley's Praject 33995 §25.95 $24.93
Proctcalc [spread shaai) 55995 FI9.95 §14.95
Frogrommers Relerence $24.95 $9% B12.30
Guide
BMane Prences in Ambaer $I2.95 §24.9% £ 9%
Super Bowl Surday 3005 51995 51795
Flip & File Disk Files 3OS B495 51295
Delune Tope Cossete (ples SE9 00 54495 §34 95

SUPER AUTO DIAL MODEM §29.95
Eosy to use. Just plug Into your Commodors &d
computer and you're ready 1o trommit and receive
measages. Eosler to use than dicling your telephone.
just push ome key on your compuler! Includes
sxclusive sasy fo wse progrom for up ond down

13" ZENITH COLOR MONITOR 313093
You poy enly $139.95 when you order this 13" ZENITH
COLOR MOMITOR., LESS the volue of the SPECIAL
SOFTWARE DISCOUNT COUPON we pack with your

manitor that allows you to save over $250 off softwore FREE gamae) loading 1o printer and disk drives. Bewf bn U.5.A.
sale prices! | With only $100 of savings opplied, your ;;;krr-'i:z i :.Il: :; :;;.:; :;ﬂ.gg Linh $59.00. SALE V3095, Coupon 524,75,
i putar Care Ki J i
et color monitor cost is only $39.95. (16 Colors). syt SR8 5695 5 440
;mu-rnd !ﬂgln- 539 85 §37.9% ::: ;g VOICE SYNTHESIZER 334.95
Mstop 11 (Eqys] $39.95 32795 B9 nd
B COLUMN Maosle Col 19955 S1a93 $13.95 For Commodone &4 computers. Just plug it in ond you
COMMODORE GRAPHICS PRINTER $99.95 Fie ;:’“': by §39.95 $29.95 $24.95 con progrom words and sentences, odjust volume and
CEL T D]

pitch. moke tolking odventure gomes, sound achon
games and customized talkies! | %ﬁﬂHL'rili.iE-rw
con odd TEXT TO SPEECH, just a word and heor
your computer falk — ADD SOUND TO "I0ORK™, 5COTT
ADAME AMD OTHER ADVEMTURE GAMES!!

(Disk or tape.} List $89.00. SALE 53495

You only $99.95 whan you order the B02
Cﬂnﬂﬂnrl Graphics Printer, &0 CPS, Dot Matrix, Bi-
Directional, Prints 8% " full size poper. Plug in direct
imterioce included! LESS the volue of the SPECIAL
SOFTWARE DISCOUNT COUPON wae poack with your
printar that ollows you te SAVE OVER 5250 off
soltware sole prices!! With only $100 ol savings
applied your nat printer cost is ZERD!

(See over 100 coupon ifens in our catalog)
Write or call for
Sample SPECIAL SOFTWARE COUPOM!

127" AMBER MONITOR 539.93
Your choice of green or omber scresn monitor, fop
guality, B0 columns x 24 lines, sasy to read, amil-
ghare! PLUS $9.95 lor connecting coble. Com-&d or
WIC-20. List §159.00. SALE $30.93,

ASLOTEXPANDER & B0 COLUMN BOARD $39.93
Mow you program B0 COLUMNS on the screean ot one
tHima! Convarts your Commodeore &4 o B0 COLUMMNS
when you plug in the B0 COLUMM EXPANSION
BOARD! | PLUS 4 slot exponder | Limifted Quantities

ATTENTION
Computer Clubs

We Offer Big Volume Discounts
CALL TODAY!

PRINTER/TYPEWRITER COMBINATION $340.%3
“JUKK  Supert  letter  quality, doisy whesl
printes tef combination. Twe mochine in one
= just @ Hick of the switch. 17 sxtro large carrioge,
typewriter kayboard, culomatic margin contrel and
relocote ey, drop in cossetie i(w
warranty) centronics porallel or RS232 sericl port bui
in (Specify]. List $349.00. SALE 134993,  [Ltd. Gy}

b COLUMMNS i COLOR
PAPERBACK WRITER & WORD PROCESSOR 13093

This PAPERBACK WRITER &4 WORD PROCESSOR Is the
linest ovailable lor the COMMODORE 64 computer!
The ULTIMATE FOR PROFESSIONAL Word Processing,
mwu“ ﬂ; nmuuusw ar bh:‘ ond
itm]  Sim) e operote, fext ling.
complete curser ond insert/dalete key controls line
ond porogroph  inserfion.  cwlomatic  deletion,
mh& margin sattings and cutpul to all printers |

List $99.00. SALE $3%.93. Coupon $29.95.

PROTECTD WARRAMTY
All Protecte's products corry o minlmum 90 day warranty
W anyihing fails within 90 doys trom the debe of purchose.
simply send your product 1o us via United Parcel Service
prapokd. We will IMMEDIATELY 1end you o replocement at
na charge via United Porcel Service prepaid. This worranty
proves once ogoin that We Love Dur Customers.

13" RGE & COMPOSITE COLOR MONITOR 15003
Must be used to gat B0 columm in color with B0
column computers (C178 - IBM - Apple).

{Add §14.50 shipping)
List 39900, SALE $350.93.

* LOWEST PRICES » 15 DAY FREE TRIAL PHONE ORDERS * 90 DAY FREE REPLACEMENT WARRANTY

* BEST SERVICE IN U.5.A. * ONE DAY EXPRESS MAIL ptabit it coiiicdr-bcimsin * OVER 500 PROGRAMS * FREE CATALOGS

Fa.m. - 12 noon Saturdays

Add $10.00 for shipping. handling and insurance, (lingis rasidents p no ' E c' °
please add 6% tax. Add 520,00 for CANADA. PUERTO RICO, HAWAI,

ALASKA, APD-FPO orders. Canodion orders must be in U.5. dollars.

:ﬁ Fa NOT € :tmgu-:i OTHER COUNTRIES EXCEPT CANADA. We Love Our Customers
nclose Cashiers ck. Money Order or Parsonal Check. Allow 14 : g
doys tor delivery. 2 to 7 days ||1';thpnp orders, | doy express mail ! Box 550, Bﬂ”lﬂﬂ"ﬂ-ﬁ, HWingis 60010

VISA — MASTER CARD — C.O.D. Mo € 0.0 to Conada, APO-FPO 31 2;3‘2_5244 1o ﬂrdﬂr




3" Zenith Complete

e Composite

VCRs

$

sale

Ll

Home Computers

Excellent Color Reproduction
& Special "Green Screen
Only" Option
True color reproduction is
achieved by a Zenith
designed state-of-the-art
integrated circuit chip that
processes the composite
video signal. A custom
Zenith analog RGB direct
drive gain control integrated
circuit allows user-
preference for the
odjustment of picture drive
ond black level. Zenith's
unique "Green Screen Only”
feature eliminates all other
colors so that
monochromatic text
material maoy be easily
displayed in green on the
black face screen.

Constant Intensity Character
Definition Quality
Quality circuitry design generates
crisp lines, pure colors, and sharp
character definition for easy-to-

read displays. DC-coupling

* RGB

Modular TV Tuners

139

® Sound

Video Games

The IVM 111
Sound Of Quality

The output sound level is
externally regulated by o
user-adjustment volume
control. Use the Zenith
quality sound system to
monitor the modern audio
capabilities of the computer
generation.

Easy-To-Reach Front Access
Controls
ZVM 131's 13" diagonal
display screen can exhibit
impressive graphics and
intensely clear copy. Easy-
to-reach front access user
controls (picture, black
level, color level, tint,
sharpness, audio volume,
background noise control)
make disploy adjustment
simple ond fast. An LED
power on indicator notifies
the user when the monitor is
operable,

Multiple Monitors On

95

LIMITED
QUANTITIES

permits the video display to Compatibility Chart A Single Computer
retain its color balance from ZIVM 131-Accessible by Computer Interfaces Via The composite video "loop-thru”
a single dot to a full screen  Many Popular Systems Anale it : teature permits a single
% : pple Composite h x %
of data. The ZVM 131 is designed Aplus 3000 RCHE composite video source to drive
to interface with most Apple 11 RGE several monitors at the same
List $499.00 personal computers, IBM PC RGB time. This allows easy display
VCRs, video discs, video commogore 128 RGB/Composite possibilities for multiple
su I (2] games and modular TV Commodare Vic.20 EE:ﬁ:::I: viewers in business and
tuners that have either  TI99/4 Composite educational applications. No
s 'I 39 9 5 composite video or RGB ~ Atarl 800 Compaosite more crowding around a single
e direct drive outputs. ::": :m Composite terminal. Everyone enjoys a
st o clear, unobstructed view of

Connection Cables RGB Cable — $19.95 Composite — $9.95

€128, Aplus 3000 (Specify) Commodare, Apl

important data.
us 3000, Atari (Specify)

This Is The Best Value Of The Century

Add $17.50 for shipping, hondling and insurance. linais residents
please add 6% tax. !J?I:!fl 00 for CANADA, PUERTO RICO, HAWAN,
ALASKA, APD-FPO orders. Conadion orders must be in U5, dollors
WE DO HOT EXPORT TO OTHER COUMTRIES EXCEPT CAMADA,

Enclose Cashiers Check, Money Order or Personal Check, Allow 14
dﬂ'r:l- Fasr dﬂriviry. 07 dnp lor p-fmnn. prders, 1 d-uy sxpress mail!

WISA MASTER CARD — C.0.D.
Mo C.0.0. to Conada, APO-FPO,

PROTECTO

We Love Our Customers
22292 N. Pepper Rd., Barrington, lllinois 60010

312/382-5244 1o order



DO-IT-
YOURSELF KITS

BUILD WI.IH OWN GRANDFATHER CLOCK

55280

lhrlcludh'un movemeni and dial]

mﬂ'ﬂ LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

1821 Induwirial Pai
r-mE-“ Alabama Wﬁnﬂ 1- X608 7316

I am interestad in O Do-li-Yourmsdl Kis

O Finished Clocks
Name
Streat
City
State Zip________
|pleass print}
L]

3595
C-5 Unimill '
mﬁMﬂ high x 3"

:'I"—H inate 1able: 15"

Unimat 3 259
- *- M Options 1o 1athe

bet you mill, drill,
saw and grind

X Nl i

BT — P.O. Box 07846

_ "% =% Columbus, OH 43207
- | B14/445-9621

132

GRAND LUXE FOR BIG BUCKS

(Continued from page 93)

gpoiler. The 190E 2.3-16 will top 140
mph and out-accelerate a new Cor-
vette. It's the only 4-door sedan in the
SCCA's new Super Sport racing class,
where it will compete with stripped 2-
seater Porsches, Ferraris and Vettes.
Truly a remarkable family car.

Mercedes' mid-size sedans are all-
new this year. The styling is very
gimilar to that of the smaller 190, and so
is the chassis, with Mercedes’ patented
multilink rear suspension and ABS
dise-brake system. Asa package, thisis
probably the best all-around car Mer-
cedes sells in the U.8.—reasonably
sized, nicely appointed, with 125-mph
performance. There are two engine
choices: an all-new 3-liter, fuel-injected
gas Six or an equally new G-cylinder
turbodiesel. The big 300 SDL has the
same 3-liter, turbodiesel Six, while the
identical 420 SEL has a 4.2-liter version
of the 3.8-liter gas VE used last year.

The 560 SEL sedan, 560 SEC coupe
and 560 SL 2-seater are essentially
unchanged from 1885, except that the
V& has been punched out to 5.6 liters,
This is the largest, most powerful en-
gine Mercedes has offered since the 6.9
of a decade ago. It's a clear indication of
how times have changed from the fuel-
pinching years of the late "Tls,

Within two years, Mercedes will re-
place the aged 560SL with a new 2-
seater based on mechanicals from the
more modern sedans, Prototypes of the
new sports car look similar to the cur-
rent 560 SEC coupe—bulbously aero-
dynamie but strikingly different.

BMW

In 1986, BMW becomes the first
manufacturer to make antilock brake
systems standard equipment across the
line, The sporty 4-cylinder 318i has
been dropped in favor of three varia-
tions of the B-cylinder version. The
plain 325 is the only BMW left for less
than $20,000. The 325es 2-door adds
sporty seats, steering wheel and sus-
pension. The 325e is a 4-door luxury
version with leather upholstery.

All 3.5-liter models get an electroni-
cally controlled automatic transmission
that smooths shifts by changing igni-
tion timing as a shift oecurs. The trans-
mission has two settings: ECONOMY and
SPORTY, with low- and high-rpm shift
points, respectively.

Next year, we should see new 4-
valve-per-cylinder heads on all BMWs,
But the big news will be a 5-liter V12
engine made by grafting together a pair
of 2.5-liter Sixes. This will be the larg-
est BMW engine ever, and the first
German V12 since the Grand Prix cars

of the "30s. It will be squeezed into the
current T-series sedan, and possibly
into the 6-series coupe later on. Look
for it to appear in & mid-engine endur-
ance racer for Le Mans, too.

Mitsubishi

The economy Mirage and luxury Ga-
lant remain the same for 1986, while the
neat little Tredia sedan and Cordia
coupe get flush European-style head-
lights and wider tires and wheels, The
Cordia Turbo now has bolt-on aerody-
namic trim. The 1986 Starion sports
coupe can be ordered with an intercool-
er for the turbocharged 2.6-liter Four,
Porsche 944-style fender flares and
225/50-15 tires. Thus decked out, it's
called the Starion ESI-R.

Audi

With the U.S. introduction of the 4-
wheel-drive 50008, every Audi model is
now available with 4-wheel drive.
Called the 5000CS Turbo Quattro, this
car has a 158-hp engine, optional 5-
speed manual gearbox and intimidating
price tag. It's not exactly your run-of-
the-mill boonie basher. The rest of the
Andi line is the same as 1985.

Isuzu

The front-wheel-drive I-Mark—also
sold by Chevrolet dealers as the Spec-
trum—was new midway through last
vear. It's a 1.5-liter econobox styled
much like the previous Mazda GLC,
and provides pleasant—if basie—trans-
portation. Isuzu's other model is the
lovely Giugiaro-styled Impulse. Top of
the line is the 140-hp Impulse Turbo,
introduced in mid-"85. It's one of the
nicest sporty coupes on the market.

Saab

There are two new Saab models. The
long-awaited  9000—5-door  luxury
hatehback that's the first all-new Saab
in two decades—is aimed right at the
Volve 760 GLE, Audi 50008 and Mer-
cedes 19E 2.3 buyer. The 9000 uses
‘the same 2-liter turbocharged engine as
the 900 Turbo, but fitted transversely
across the chassis rather than longitu-
dinally, The styling iz innocuously aero-
dynamie. In the spring, Saab will unveil
a convertible 900 Turbo. This will also
cost well over $20,000 and, of all things,
bear a etriking resemblance to the fond-
ly remembered Porsche 356 Speedster
of the "50s.

Porsche

The 924 will soon be brought back as
an under-£20,000 “cheap Porsche.” The
1.5, version will use the familiar 2,5-liter
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Four from the 844, not the Audi-based
engine of the original 924. The 944
remaing the same, which is just fine
because it's one of the best-balanced
sports cars on the market.

The newly introduced 944 Turbo is
priced at $29,500 for a special stripped
muodel for Showroom Stock racing. The
one you'd want will eost 34,000 or so.
If you can afford the tab, go for it. The
944 Turbo is sure to be one of the Great
Cars—well balanced, fun and wickedly
fast. Porsche will no doubt be in the
happy position of having vear-long
waiting lines for the 844 Turbo. It's
worth the wait,

For 1986, the 911 Carrera is joined
by a 911 Turbo. This is derived from the
930 Turbo, which was sold in this coun-
try 10 vears ago, and was one of the
fastest road cars ever made available to
the public. Like the 944 Turbo, the 911
Turbo will have Porsche fans lining up
eager to pay $50,000 for the dream of a
lifetime. The top-line 9288 remains the
same as in 1985,

Peugeot

The Peugeot 505 Turbo now has 150
hp thanks to a new watercooled turbo-
charger that's both more powerful and
more reliable. The turbo is available in
the station wagon for the first time. All
Turbo models come with a front air dam
and driving lights as standard equip-
ment, while all Peugeots have a new
ergonometric  interior  designed by
Swiss industrial designer Paul Bracy,

Jaguar

The oft-promized XJd0—a more
aerodynamic. more fuel-efficient re-
placement for the current XJ6 sedan—
won't see production until next year, if
then. But the X.J3 Cabriolet, a convert-
ible version of the current XJS, will
come to the Colonies in 1987, It will
have the tried-and-true V12 under the
hood, not the 3.6-liter Six originally
promised—which is fine by us.

Alfa Romeo

Alfa has an all-new model, called
Milano. The Milano is a d4-door sedan
built on the same chassis as the current
GTV6 coupe. This means a 2.5-liter Vi,
b-speed and rear-drive. The Milano re-
sembles the new Saab 9000 in appear-
ance and performance, but costs sub-
stantially less. Next year, look for a
twin-turbocharged version.

The venerable Alfa Spider Veloce
was dressed down last year to create
the inexpensive Graduate; it’s been
dressed up this year to make the pricey
Quadrifoglio. Quadrifoglio means four-
leaf clover in [talian and is the symbaol
of the old Alfa racing team. The car is
bedecked with fiberglass spoilers,
gpats and air dams, plus a fiberglass
hardtop, The interior iz all new, and
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there are modern alloy wheels. Under-

neath lives the same old Spider Veloce. |

Price tag: 320,000,

Yu

Maleolm Bricklin, the man who
brought us the Subaru 360, Bricklin
GT, Pininfarina Spider and Bertone
X19, now peddles the cheapest new ear
yvou can buy. Designed in the late "60s
around Fiat 128 parts, the Yugo is a
tiny econobox built under license by
Zavodi Crvena Zastava of Kragujevae,
Yugoslavia, Bricklin has priced it at
33090, making it the cheapest new car
available In America right now (see
Cheap Wheels, page 93, Dec. '85).

Maserati

Alejandro DeTomaso is on a roll. His
old friend Lee lacocca has him working
on a new Chrysler-Maserati 2-seater,
while the Maserati Biturbo has taken
its place as the Beverly Hills exoticar of
the year. Who would ever have
dreamed Maseratis would sell by the
thousands, rather than the dozens?
Two new models include a Cabriolet
convertible and a 4-door version of the
Biturbo coupe. The pricey Quattro-
porte sedan remains the same as ever:
nearly invisihle,

Rolls-Royce
Rolls-Royee celebrated building its
1060, (00th car last Aupgust. The compa-
ny began building cars 82 vears ago. By
comparison, General Motors sells that
many cars in a week. But Rolls-Royee
is doing just fine, thank you. Produc-
tion is back-ordered six months, and
the only changes are positive ones.
There is now a limousine version of
the Silver Spur. At $198,000, it's the
most expensive prodiction automobile
in the history of the world. Coming
along is the Bentley Project 1990, a
sleek fastback coupe reminiscent of the
fabulous Bentley Continental of the
early '50s. If this one is as good as its
ancestor, it be very good, indeed,
What did Rolls-Royee do to celebrate
its 100,000th car? [t took each employee
for a ride in a Rolls-Royce—three at a
time—and gave them tea. For most of
the blokes, it was the first time they'd
ever been inside one of their own prod-
ucts. There will always be an England!
It remains to be seen how the depor-
tation of R-R's best U.8. customer—
the gura Bhagwan Shree Rajneesh,
owner of 82 Rollers—will affect the
company financially, There could be a
glut on the used Rolls market if the
swami's followers thin out the fleet.

Bertone
First sold as a Fiat in 1973, the
Bertone X1/9 has ended an unhappy
relationship with Maleolm Bricklin and
{ Please trw fo page 145)
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can PAY-OFF
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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
itable precision molding, trim, floor-

ing, furniture. .. in all u.r pat-
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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 of
patterns. Cuts any molding !pattem

ou desire. Provides trouble-free per-
ormance. And isso uu:npla to operate
even beginners can use it!
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| WELCOME TO CLOCK-MAKING

|

includes 6" acrylic dial,

Ideas’'’ pamphlet.
February 28, 1986!

Hurry..

OBOWLING CLOCK

Klockit's colorful new Sports Clock Kits can
turn every sports enthusiast into a clock
maker! Kits go together in just minutes. Each
our super accurate
American made movement—with an uncon-
ditional 3-year warranty—plus hands and
hardware. $4.95 includes postage and hand-
ling. our color cataleg and “'Clockmaking
.offer expires

OANTIQUE CAR CLOCK OBASEBALL CLOCK
OFISHING CLOCK

0= O0e

I
e

OSAILING CLOCK OFOOTBALL CLOCK Credit Card No.
| Mame
Address
Exp. Dat
l City State, Zip o~

M DEPT. PM26 P.O. Box 629 Lake Geneva, Wi 53147
CALL TOLL FREE 1-800-KLOCKIT (556-2548)
Phone Hours Mon.-Fri. 8-B, Sal. 8-4 (C5T)
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Jogging, Swimming, or Cycling...

’Nordlt?’ﬁck

Jarless Total Body

Cardimrascular Exerciser

X-C Skiing for the
Best way to Fitness

Emmmwmhuﬁmntdhyph}mupm

15 the most perfect form of cardiovascular exercise
for both men and women. fis smooth, Auid, ol
body motion uniformly exercises mone muscles so
thmmmmmumnMwm

or cycling. NondicTrack chosely simulates the
pll:uml.l-Cih mnlmmd des the same
I.nthc Mﬂﬂm of

h ng béncfits-right
0me, ‘mound.
Eliminates the usoal M]:'::;rs af IIDTIH‘I.IMT
thntr:luiuunry.ﬂr_ Also highly effective for weight
conk

More Complete Than Running

NordicTrack gives you a more complewe work out-
mndlllum Euh Lﬂ:pcr bodrm:& lower body
muscles a the same time. Fluid, farless motion

nod cause joint or hack problems.

More Effective Than Exercise Bikes
NordicTrack's stand-up skiing motion more wni-

hﬂrmmﬁclm!qmmhmmm

upﬁn body exercise. Higher pulse rtes,
Idi ﬁtncmmnmnrmmam

b:uua: the wnrtu ared by more muscle mass.

Even Better Than Swimming

NordicTrack more effectively exercises the largest

mauscles in the body, those luﬂrdhlhtkp:ﬂd

buttocks. When swimming, the bod]r is

by the water, thus preventi

being effectively exercised.

position on the Nurd::’l:'ml‘. mﬂl mmcﬂmwd]r

excrcises these muscles.

A Proven, High Quality Durable Product

hucdnchacts hidve been i pmdm'ﬂa:rn:n since 197 !1

NordicTrack is quiet, motoriess and has separately

adjustable arm and leg resistances. We mang- |

Bacture and sell direct. Two year warrantee,

30 day trial period with return privilege.
Folds and stands on end
to require only 15" x 17"
siorage space.

Call or write for. ..

FREE BROCHURE

Toll Free 1-800-328-5888
Minnesota 612-448-6987

PSL MIPM  Jonathan Bivd.. Chaska, MN 55318

GRAND LUXE
! (Continued from poge 133)

is now being imported by a number of
former distributors. The nimble mid-
engined car is showing its age, and is
scheduled to be replaced by a more
powerful, “affordable” front-engined
car, but not until 1987 or '88, Mean-
while, the handsome but noisy little
wedge is unchanged for "86

Ferrari

For just $87,000 you can buy the last
word in exotic 2-seaters. That's the 180-
mph Testarozsa, successor to the 512
Boxer. The V12 Testarossa is not only
the fastest production ear you can buy,
but strikingly styled, elaborately fin-
ished and sure to be a collector's item
from Day One.

The 308 line has been mildly restyled
and the 3-liter V8 bumped up to 3.2
liters and 270 hp. They're now called
328 GTB and GTS.

Lotus

Lotus continues to stagger along,
offering just one model, the Esprit
Turbo. It's a $50,000, 150-mph 2-seater
sold in such limited quantities that
vou're almost guaranteed never to see
one. That's exclusivity.

I.ambur%hlni

Lamborghini has lost its erown to
Ferrari. The new Testarossa is demon-
gtrably faster than the Countach, and
$20,000 cheaper. Lamborghini is re-
gponding by restyling the Countach for
better aerodynamics and consequently
a higher top speed. Can the first 200-
mph production car be far away?

Pantera

The DeTomaso Pantera, first devel-
oped for Ford in 1971 when Lee lacocea
worked for Henry [1, is still being made
in Europe. Australian-built Ford 351
V8s are installed in Italy, The complet-
ed cars are imported and modified to
meet U3, specs by Stauffer Classics
Ltd. in Blue Mound, Wisconsin. A huge
air dam, wheel flairs and a Countach-
like rear wing are the latest additions to
the mid-engined GT5.

Where do we go from here?

The Japanese carmakers are talking
geriously about having to abandon the
small-car market to the Koreans during
the next deeade and moving up into the
$15,000 to 25,000 market. There, they
would be fierce competitors not only
with American earmakers, but Europe-
ans as well, If that's the market you're
in, you can expect some exciting times
and interesting cars in the years to
come. ™
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HANDSAWS
(Continued from page 112)

cuts. A heavy steel spine is added to the
blade to provide stiffness that makes it
easier to cut with precision. Two brass
screws secure the hardwood handle to
the blade. The backsaw is available at
hardware stores and home eenters for
about $17.65. Contact Sandvik Tools,
Box 1220, Seranton, PA 18501,

15. Kevhole saw—Unlike its West-
ern counterpart, this Japanese keyhole
saw has a shorter, narrower blade that
cuts on the pull stroke. The 15'%-in.-
long saw has an 8-in.-long blade with 12
tpi. Use this agile saw for cutting small
keyvholes, curves and slots. The Japa-
nese kevhole saw is available for £6.95
postpaid from Fine Tool Shops, 20
Backus Ave., Danbury, CT 06510,

16. Blitz saw—This versatile Ger-
man-maie saw comes with three inter-
changeable blades for cutting wood,
metal and plasties. Use the blitz saw for
delicate slotting and to cut small dove-
tails. A curved tip on the saw frame's
end serves as a second handle. This
permits 2-hand operation during super-
delicate work. The 5-in-long steel blades
have a ¥-in. depth of cut and are secured
to the saw with a single wingmut to make
blade changes quick and easy. The blitz
saw, with three blades, is available for
$7.90 postpaid from Constantine's, 2060
Eastchester Rd., Bronx, NY 10461,

18. High-tension hacksaw—To cut
metal quicker and smoother, try this high-
tension hacksaw, It features a cranking
handle and a tension indieator that allows
you to apply just the right amount of
tension on the saw blade. The proper
amount of tension will prevent the blade
from flexing during the cut, which will, in
turn, make the blade last longer and cut
eazier. The blade can be installed at a W0°
position or at a 45° angle for flush-cutting.
The saw’s comfortable, closed, die-cast
aluminum handle provides excellent
knuckle protection. The saw aceepts 12-
in.-long hacksaw blades. The high-tension
hacksaw comes with one bimetal blade for
$19.90 postpaid. For more information
contact US General, 100 Comrmercial St.,
Plainview, NY 11803,

19. Nest of saws—Here's a valuable
tool for the active homeowner. The Stan-
ley nest of saws is actually four saws in
one. This versatile tool comes with three
interchangeahle blades (one blade has two
cutting edges) to handle many cutting jobs
around the home and yard. The hardwood
pistol-grip handle is shown holding a 16-
in.-long, double-edged blade that has fast-
cutting pruning teeth on one edge opposite
a crosseut edge with 7 tpi.

The saw also comes with a 14-in.-long
compass blade (7 tpi) and a square-endexd,
1(Hn.-long finishing blade (9 tpi). The steel
blades are held securely to the handle with

(Please turn to poge 136)
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If you can operate a garden tiller,

you can...

be your own water well driller!

Interested? We'll be happy to send
complete information, FREE, by mail.
No obligation, of course. Write or call
toll-free 1-800-821-7700 (Ask for
Operator 5953).

All the pure, fresh water you need for
vour home and garden - and never pay
another water billl Let vour lawn
sprinklers run all summer - the cost is
only pennies per day when vou drill a
little 2-inch well in your backyard.

“I can’t believe how easy...!”

Ta drill your own water well takes a
little time (usually a weekend), a little
effort and a little machine called the
HYDRA-DRILL. Since 1962, over
99,000 water wells have been dnlled
with this economical, easy-lo-use
machine - mostly by homeowners
wha'd never befare drilled a well.
Many tell us, ] can’t believe how easy
it was - a lot easier than operating a
garden tiller!”

Imaagine! No more water bills! Mo more
water restnictions! Win total water
independence just by drilling a 2-inch
well in your backyard. Enjoy an
endless supply of FREE WATER

365 days a year!

FREE WATER
| from your own
backyard well.

Easy-to-use,
economical

CALL TOLL FREE
1 -ﬂlll -821-7700
Fer Dparatar EB53)

il Cisp Coupon aral Ml Today!

I DeepRock Mfg. Co., Opeiika, AL 38802 1

i — "

U LT M ASEXE958

OIL FURNACE

forced air furnace
with am LILTIMA. Get
the same or better
performance as high
efficient gas
furnaces, LILTIMA
uses two exchangers
and one condenser
to put 95% of the
heat in your home.
B Uses 2° PVC pipe
vant, no costly
metal chimney.

B Time-tested
reliabity.
B fero clearance
installation Ask your heating dealer
W 20-year limited about Litima or send
warranty. coupon for details.
Yukon Energy Dept. PM-1

Corporation,
378 W, County Rd. D, St. Paul, MN 55112
Please send me information on LUtima

THERE IS MONEY

TO BE MADE SELLING
on KNAPP SHOES
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..with Garden Way's amazing
new TRAIL BLAZER Sickle
Bar Mower!

Mow an overgrown maas llike this...

F“*----

No More Overgrown
Weeds, Grass, and Brush!

* Controls nulsance growth in those areas
you want to keep under contral — but
don't want to mow as oftan as your lawn!

= Cuts the thickest, toughest, tallest vege-
tation — including woody brush!

* Goas anywhens — even steep slopes!

* Big 35" wide cut — powered | J0
wheels — mows 1000 sq. ft. ]
of overgrown weeds in less
than 5 minutas!

= Available only from the
makers of the famous

TROY-BILT*
Tikler!

Send for FREE Details TODAY!

-:Ia-‘l:?
i Garden Way Manufaciuring Co., Depl. A185
102nd S1, and 9th Ava,, Troy, NY 12180

YES! | want to know mare about the amazlﬁ
TRAIL BLAZER Sicklebar Mower! Please sel
me a compiela FREE INFORMATION package,
including prices, models, special SAVIN
OFFER. and No-Money-Down Payment Plan.

_Zip.

EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.
OHLY 5425 ;?;‘6' digm. i

(his. B' 11 1o B 912

Comporable savings on dioms. from 4" 0 77,
Kirs ovaslable 1o Hgfrr Aaar-to-Hoor ks

Sarasota, FL
(813) 8231479
Houston, TX
(713) T88-0648
Chicago, IL
{312) 952-8010

& The ian Shop 1977, A2

People who've looked everywhere tell us there
isn't ancther spiral stair oround that touches
our combination of price und quuhl’r af mote-
rials and ﬂrﬁmn(ﬂ belisve it!
CALL OR WRITE FOR Flll l'mﬂull

e I1n Shap Degs PRGSBos 138 400 Reed Road |
I Beoomnt, Po 15008 e Tel: 031 5) Sa4-7 100 I}

THE IRON SHOP

MANUFACTURER

HOW TO FIND
GOLD NUGGETS

is 17 feel. Free calalog.

GARDINER ELECTRONICS

I
|
|
|
———J

Finding gold nuggets or colns is now made easy with
a new patentad gold linding detector. Belore with
oiher delectors it was virtually impossible because
of imerlerence from black sand. This new datecior
is unatiected by black sand and can detect pinhead
size gold nuggets at great range. s maximum range

Dapt.as = 4720 N. Tth Ave. = Phoenix, AZ B5013

MEN
PAST 40

Troubled With Befling Up Wights
Puins In Back, Hips. Legs
Mervoussess, Tiredness

H aie distwrbed Dy thase symploms, your
b niftasmrnat

ary ralind for this condition cannal be anpetbad 1u
remave the cause of your

The Excelsior Institute Clinic, devoled o ihe
NON-SURGICAL methods of Ireatment for dis-
eases pacullar bto oider maen, has a new FREE
BOOK that lelis how these lroubles may be cor-
recled. The NOMN-SURGICAL ireatmenis de-
scribed in this book réquire no surgery, hosgdlaliza-
tion or long period of convalescence Trealmanis
lake bul & short lime and [he codl = reasonable

Wrile today Thes book may prove af wimosl im-
poriance Lo .ml Mo oblgation

Institute Clinic, Depl 1288
110 E. Boadway, Excelsior Springs, Mo 540324

HANDSAWS

(Continmed finn page 1455

# ruick-change wingnat and bolt, The nest
of saws is available for about $13.65 at
hardware stores and home ecenters. Con-
tact Stanley Tools, Myrtle St., New Brit-
ain, CT (650,

20, All-angle saw—Have you ever
had difficulty cutting a workpiece because
it was in an awkwanl position? The all-
angle saw was designed to tackle such
frustrating cutting chores, The saw fea-
tures an adjustable handle that can be
secured anywhere along the tool'z bow, or
frame. This permits vou to lock the handle
at the most convenient working position.
The saw accepts a G-in-long blade and it
comes with one woodworking blade (14
tpi) amd one metal-cutting blade (32 i),
It's available for about 37 at hardware
stores and home centers. For more de-
tails, contact Disston, 10650 West Market
St., Greensboro, NC 27401,

21. Pocket saw—>3tanley’s new folding
pocket saw accepts standard saber saw
blades and reciprociting saw blades to
handle a wide variety of cutting jobs. The
saw folds like a jackknife to coneeal the
cutting edge. The 8-in.-long plastic handle
has a spare-blade storage compartment
and a positive blade lock that securves the
saw in the open position. The saw comes
with one all-purpose blade (10 tpi). The
pocket saw costs about $7.55 at hardware
stores and home centers. Contact Stanley
Tools, 60 Myrtle St., New Britain, CT
(1.

22, Brick saw—You may not have to
saw bricks very often, but when you do,
this is the saw to use. This spedialized tool
is desigmed to cut magnesia ricks and
most firnace-lining insulating bricks. The
15-in.-long, comrse-cutting blade cuts on
both the push and the pull stroke. It's sold
at hardware stores for about $11.69, For
details, contact Disston, 1080 West Mar-
ket St., Greenshormn, NC 27401,

23. Dozuki saw—The dozuki saw is
the Japanese equivalent to the Western
backszaw. The model shown features a 9
Yyrin-long, replaceable blade, It has a
steel back support that adds rigidity to the
blade. The 13 tpi, pull-cut stroke blade fits
into & 104-in.-long bamboo-wrapped wood
handle. Use the dozulkd to cut tenons and
precise juints. The duzuki saw is available
for $17.95 postpaid from Wooderaft, 41
Atlantic Ave., Box 4000, Woburm, MA
] beate 8

24. Japanese dovetail saw—Like the
dozuki saw (see No, 23), this Japanese saw
features a replaceable blade, But, the
dovetail saw has a shorter, stiffer blade to
provide greater control when  cutting
dovetails and other tlg:ht—ﬁttmgf joints, The
very fine-cutting, T-in_-long blade has 25
tpi. Maximum depth of cut = 1% in. The
saw costs 327,10 postpaid from Garrett
Wade, 161 Ave. of the Amencas, New
York, NY 10013, P
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THE WRITE STUFF
{Continlwd from page 118)

on a simple jig, as shown in the draw-
ing. Nail a %4-in,-dia. dowel to a piece of
wood. Measure down 2 in. from the top
of the dowel and draw a horizontal line,
Next,place the bottom of the U on this
line and tape it in place. Then, grip the
assembly in the vise and make the 1807
bend for the tops of the U.

Cut the calendar base on a table saw,
making it several inches oversize, This
will provide a perimeter area for nailing
router guide strips in place. Locate the
recess {or the formed rod and trace its
outline on the base,

Also trace the outline for the brass
mending plate. Tack two strips of wood
in place for the router guides, reposi-
tioning these guides as necessary to cut
the recesses. Use a %e-in.-dia. straight
router hit,

The brass mending plate serves as a
spring, bearing against the portion of
the rod you have filed flat. This keeps
the rod in tension with its ends in the
holes. Glue and clamp a 1 x 1-in. backup
block to the bottom of the base to
provide meat for the screw that secures
the mending plate,

Cut the beveled back and front bot-
tom strips, and the angled runners.
Secure them with glue, and clamp in
place until dry.

ENVELOPE RACK

FELT FOOT

MAILS {4 REQD.) {4 REQD.)

he envelope rack is assembled with

butt joints. Headless nails serve as
registration pins to keep parts in posi-
tion when clamping. Insert nails, points
out, into holes bored in the base. Allow
%5 in. of the points to project. Press the
parts together, then separate them,
apply glue and clamp.

Finishing the pleces

After sanding, first with 120- then
220-grit sandpaper, apply two coats of
gatin-finish polyurethane. Sand lightly
between coats. Complete the projects
by attaching self-adhesive felt dises to
all the bottoms. ™
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DECLARE YOUR

The time is here. Time to strike a
blow for personal freedpm! To
free yourself from paying a lot
more for a lot less to get your
home the way yvou want it. To give
yourself the pleasure of never
having to be disappointed in the
work of someone else again.

There's no reason why vou can't
take control of the l‘hiln[:;t-i around
you.. . to redo. .. innovate. . .create
... update, upgrade...and get
things to suit the needs of your
family lifestyle.

Mo reason at all, because now you
have the new Popular Mechanics
Do-it-yourself Encyclopedia to
smooth the way. This astonishing
collection of tips, project plans,
workshop ideas, tamily activities
and so much more takes the luck
out of getting what you want. It
lets you declare your
independence with
confidence.

Popular
Mechanics
Shows You...

... clearly, concisely how to do it.
No publisher has our 80-year rep-
utation for explaining things. No
one knows better how well you can
do things when you see what needs
to be done. That's independence!

We show you simple repairs that
skip the trip to the repairshop (if
you can find one) and get things
going again. How to work with
wood, metal, plastic; on cameras,
cars, campers; indoors, outdoors.
How to use the fasteners, adhe-
sives and all the other items in the
handyman'’s bag of tricks. How to

use power tools. . .and how to get
along without making a heavy in-
vestment in machinery. Everything
arranged A to Z s0 you get answers
fast. Everything demonstrated so
clearly you can’t go wrong,.

You're on your own, as free as you
want to be. But help is always
on hand.

Accept Volume One FREE

lar

DO-IT-YOURSELF ENCYCLOPEDIA

W s0e the rwoselia-/




INDEPENDENCE

Do-able Ideas...

. . . practical, exciting ideas to spur
?:aurimaginah‘::rn and creativity.

opular Mechanics has filled the
Encyclopedia with ideas for mak-
ing your kitchen more efficient,
fun, easy and gracious to live in.
For custom decorating. For family
projects with cameras, canoes,
canlgging gear, computers. Over
3,000 pages of ways to make your
life the way you want it—on your
own, with your own hands.

And How To
Make Them
Work...

... you'll see the results. Trust
to your own instincts and the
expertise of Popular Mechanics
on proj ects like the step-by-step
route to making a beautiful family

heirloom like a Connecticut Shelf
Clock in richly finished woods. The
straightforward way to keep small
motors purring. Small projects
with instant returns in convenience
...and big projects that tailor your
surroundings to your life style.

All Around
Your Home.

...indoors and out, you'll find it all
here. From tips you'll welcome
because they solve nuisance
problems (like the simple
trick to extracting a screw
that breaks off as you drive
itin) to complete plans

for home entertainment

centers...

Volume One—
Yours Free

Send for this hardcover 128-page
manual on everything from “abra-
sives” to “appliance repair” Invalu-
able, and yours FREE. And all
you have to dois mail the reply card
—and declare your independence
today.

‘Ilh :
| Y
houses and summer rooms. . .

rniture and space-saving
built-ins.

Yes, the Encycl ia can free you
and your faﬁﬂ%&r 4
from the lackadaisical work
of outsiders who don’t care
about your home . ..and
give you the know-how to
make sure the job is done
right when you bring
sOomeone in.

¥ES. send me Volume 1 for a FREE 10-day exam-
ination and enter my subscription to the exciti
illustrated POPULAR MECHANICE DO-IT-YOURSELF
EMCYCLOPEDIA. Volurme 1 is mine FREE, | hava no
obligation to buy any books, and may cancel future
shipments at any time.
Maotify me in advance before sending Violumes 2 and 3
and other volumes in this 27-volume series. All | have
to dois advise you within 10 days of receiving Violume 1
FREE if | wish o cancel, and you will stop any further
shipments. If | do not cancel, | simply wait for my
next FREE-trial shipment and look if over for 10 days
before deciding 1o purchase it or not. For each volume
| keep, | will pay only $6.88 (plus a uniform charge
for shipping and handling).
As a subscriber | have the privilege of being billed for
just 2 books per month with no minimum | must buy
as long as | maintain prompt payment. | am also
entitled lo examine any Annual and handy Do-it-

alf Guidebook published to keep my saries timely
and complete. In any case, | may cancel at any time,
| may purchase as few books as | wish and Volume 1
is mine FREE.

.

Now that you've discov-
ered the Encyclopedia,
it'’s easy to own it. And
you don't have to wait
;»ears to collect it. Take a
ook first—accept the
first Volume as a gift with
no obligation at all.
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cess is endurance for one moment more.”’

How you can achieve personal success
with a remarkable new opportunity

Your personal success depends upon how
you use four factors.
L. An opportunity which offers you a

high goal
2. Your insistent desire to achieve that goal
3. Your confident expectation of success
4. Your persistent will to reach the goal

We will send you. free details of a
remarkable new opportunity for success,
if you phone 1-800-824-5092.

Catalytic Converters Reduce

Exhaust Emissions

More than B0 million vehicles in the USA
have catalytic converters in the exhaust
system. Each year over 10 million new
vehicles with converters are sold. Catalytic
converters contaln small amounts of
precious metals. Texasgulf Minerals &
Metals operates a plant in Alabama to
recover preclous metals from converters.

Catalytic Converters
Are Being Thrown Away

Every year over 7 million vehicles are
dismantled and scrapped. Thousands of
faulty converters are replaced in muffler
shops and auto repair shops. Only 1.5
million converters are collected for
recycling. There are millions of converters
thrown away or shredded with Junked
vehicles. Collecting these converters is
your opportunity.

You Can Make Money
Collecting Converters

Set your goal now. You can earn $1,000
per week. You can start collecting converters
today by visiting all the muffler shops, auto

repair shops, dealer workshops and auto
wrecker yards in your area. You should buy
scrap converters for $3 - §5each. When you
have collected 100 to 500 converters, calla
Major Collector and sell them for cash with
pickup at your door. You should make a
profit of $1.50-$2.00 for each converter
when you sell to a Major Collector.

We send you a list of

Major Collectors

Phone 1-B00-824-5092 and we will send
you more details about converters and a list
of names and phone numbers of Major
Collectors who buy and pick up converters
nationwide. The Major Collectors remowve
the catalyst from the converters and sell it
to us in 15 ton lots. Major Collectors don't
have time to pick up 10 to 20 converters at
individual muffler shops and wrecker yards.

This is your opportunity.

What do I need to

Get Started?

Set your goal at 500 convertersa week —
$1,000 per week profit. UseYellow Pages to
locate possible suppliers. It will take three
or four visits to possible suppliers before
they believe you will collect converters
regularly. Start visiting In your spare time,
afterwork, at weekends or on days off. Your
persistence will pay off and you will develop
a strong collection route. You will find the
Major Collectors want to help you grow
because it helps them to grow too.

You will need some capital, but it will grow
as you grow. And you will need a vehicle,
preferably a pickup. Then it comes back
to the four factors of personal success
mentioned above. . .and you.

@ Texasgulf Minerals & Metals inc.
1610 Frank Akers Road » Anniston, Alabama 36201

(205) 831-8300 1-B00-B24-5002

BASEMENT TQILET
FLUSHES UP o Seweror

Mo Digging Up Floors

Install it Yoursell - Anywhere
Write McPherson, Inc., Dept. 16
Box 15133 Tampa, Florida 336
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CORVETTE ROADSTER
(Continued from page 74)

other soft-top car ['ve ever driven. The
roadster steers beautifully, too, and
there's no cowl shake at all.

With the top down, the Corvette
roadster looks like the coupe minus the
fastback roof. The new top and even its
mechanism are straight from 1968-"75
Corvette convertibles; nearly identical
in the way it works. Major changes
include the use of aluminum bows and a
solenoid release for the deck and top
latches. That is, the fiberglass deck lifts
up, you raise the top manually and then
latch the header with two handles.
Finally, you put the deck back down
and, with the heel of vour hand, shove
two pins at the rear into latches in the
boot. The top fits tight and snug. It's
lined on the inside and has trim flaps
that stick onto the roof bows behind the
windows with Velero fasteners.

The roadster uses Corvette's port-
injected 350 V8, but with aluminum
heads. The heads save 40 pounds and
compensate for the added weight of the
roadster’s uniframe. As it turns out,
the coupe and roadster are within 30
pounds of each other. Corvette chief
engineer David R. MecLellan said
coupes will also get aluminum heads
during 1986.

The Doug Nash manual transmis-
sion, based on the old Warner T-10 but
with a hang-on 2-speed overdrive,
takes some getting used to, especially
downshifting with a combination of the
stick-mounted overdrive button and
the shifter itself. It's sometimes hard to
judge which of the lower six ratios to
shift down into. But after covering 271
miles in California’s Yosemite National
Park, I had the thing knocked and
found the 7-speed much more fun to
drive than the automatic.

The automatic goes awfully well, too
What's so amazing about both gearbox-
es is that, in high overdrive, the engine
barely ticks over at 60 mph—something
like 1700 rpm (depending on rear-axle
choice; there are three ratios).

Antilock brakes

I tried the Corvette's antilock brak-
ing svstem (ABS) and, sure enough, the
wheels don't lock. The system, by the
way, uses German Bosch hardware,
U.S. Deleo software and the Vette's
Australian Girlock 4-wheel discs.

You've probably heard by now that
the 1986 Corvette roadster will pace
this year's Indy 500. That means the
entire production run of 6000 or so "86
roadsters will all be pace-car replicas,
which makes them eminently collect-
ible, same as the 1978 Corvette pace
ecars. So if you want one, better hurry.
Even at a projected base price of
232,000, they're going fast! o]
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WORKING IN SPACE

(Confinwed from page 105)

back off the nut after breaking it free
with the handle. The Space Telescope
has been designed so that this one
tool—Detroit take notice—equipped
with a ¥.-inch-deep socket and various
extensions, can handle all maintenance,
module replacement and fixes for fail-
ures expected during the 15-vear life of
the spacecraft.

If either of the Space Telescope solar
panels doesn't unfold, an astronaut will
have to crank it open with 130 turns of
the wrench. Such repetitive motions
tire an astronaut fast. Therefore an
exotic space-age Power Ratchet Tool
has been developed by Inland Motor
under the guidance of NASA Goddard
Space Center. The astronaut ean set
the tool to rotate in either direction,
and can select one of eight different
torgques or eight different numbers of
turns stored in memory. Through an
RS 232C serial port, the settings can be
reprogrammed,

If desirable on big jobs, the tool could
be connected to a Shuttle computer by
cable or wireless link. The astronaut
would only have to place the socket on a
fastener head and pull the trigger. The
computer would look up the fastener
and set the tool for the right torque or
turns. Peculiarly, there is no setting for
130 turns. Memory limits the top num-
ber of turns to 54, To open the solar
arrays, the astronaut must seleet the
top—continonous turns—setting.

Space tool motorization
Drawing on its experience building
actuators for target drones and the 727
rudder, Inland Motor used a DC brush-
less, inside-out motor. Samarium-co-
balt magnets mount on the shaft. Wind-
ings go on the outside, where they are
easier to cool. A microprocessor con-
trols solid-state switching to the wind-
ings to replace the function of the
brushes. This kind of motor is preferred
in space, because brushes wear out fast
in & vacuum, probably from overheat-
ing. In a vacuum, radiation is the only
way to cool. A fan on one end of the
motor shaft would be useless.
Nevertheless, to gain the advantages
of taking a tool off the shelf, NASA
accepted brushes in its EVA Power
Tool. Born as a 3169 AEG heavy-duty
cordless electrician's drill, the tool was
turned over to ILC Space Systems for
conversion to space use. It runs for-
ward and reverse at two speeds and has
a cluteh that can be set to release at four
different torque settings. Rechargea-
ble nicads in the handle drive the 7.2-
volt motor. ILC replaced the chuck
with a %-inch drive, and changed the
reduction gear to lower the speed. It
covered the plass-filled Lexan plastic

POPULAR MECHANICS ® FEBRLUARY 1586

housing with aluminized tape to shield
it from flames and to keep volatiles
from evaporating and redepositing on
cold windows, mirrors or lenzes.

The motor had to be vacuumized. All
lubricants were removed and replaced
with dry film or fluorinated lubricants
that won't evaporate as easily. Impreg-
nating the brushes with a fluorinated oil
cut down the rapid wear. The tool has
seen duty on several flights, On the
first day of the Leasat repair, astronaut
Fizgher bolted an electronic jumper box
in place with the tool and fitted it with
torque-zet bits—a variation on the Phil-
lips head—to remove screws. Though
carrying @ G-inch trash bag, Fisher
dropped several screws, which were
later joined by the tool itself in the
Leasat constellation,

Every bit helps

To keep from losing the tool's bits,
Bruce McCandless devised a system
nicknamed the MacTether that re-
quires an astronaut to insert a tether
into a bit in order to release it from its
caddy. After the bit has been placed on
the tool, removing the tether locks the
bit in place. Losing a tool or serew
inside the Shuttle is no problem for the
astronauts, They just have to look in
the ventilation intakes.

Two smaller cordless power serew-
drivers from AEG and Skil have under-
pone test but have not been flight
qualified. The biggest power tool,
called the Module Servicing Tool, tock
part in the rescue of Solar Max, a
standardized spacecraft which plugs in
different modules for varying missions.
The tool, which looks like a stubby 5i)-
caliber machine gun, helps change a
module by elamping onto it and backing
out a jackserew that pulls it loose from
all its connectors. Reversing the proce-
dure installs a replacement,

Az engineers look ahead to space
stations that will stay in orbit for de-
cades, they see a much greater need for
repair. They are looking at more exotic
tools and many more battery-powered

tools to reduce work time, effort and |

fatigue. Some power tools, such as
welders, will have to draw on space-
station power. Weight-saving eompos-
ites will make up a greater proportion
of the space station than of today's
spacecraft. Means will have to be found
to form, bond and cure prepared com-
posite patches. Planners are thinking
agbout including a repair shop aboard
the station and building a more elabo-
rate work station than the present one
for the end of a manipulator arm.

One power tool that deserves deep
thought is a street sweeper. Debris
from construction, repair, launches and
vigits from supply zhipz eould zoon
make the station look like a moth-
surrounded poreh light. ™
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up to DC with n\
Lincoln AC/DC Arc Welder.

Big brother to the Lincoln AC-225-S. It's the ideal welding tool for do-it-yourself
fabricating, maintenance, farm repair and construction, piping, and hardsurfacing.

And, it's great where DC works best: where high quality is required, for all-
position wel ding, and sheet metal welding where a smooth arc is essential. Plus, it's
ideal with stainless, low-hydrogen, non-ferrous, and many other electrodes.

The Lincoln AG/ DG gives you a choice of DC or AG and runs on single phase
230-volt power. Standard features include input plug and receptacle, electrode holder,
work clamp, and cables,

LINCOLNE

ELECTRIC
The power in welding since 1895.
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Ask for a FREE Weldor's Guide complete with illustrated
instructions and tips for better AC / DC welding.

For your copy, write: The Lincoln Electric Company,
Cleveland, Ohio 44117.
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COLOSSAL COMPUTERS
(Continued from poge 108)

residents of the beleaguered communi-
ty thought they had wandered into the
Twilight Zone,

® Recently, the Lotus Development
Corp. revealed that itz widely used
Symphony 1.1 software program had a
serious flaw that could cause users to
loze large amounts of data. Lotus De-
velopment spokesman Ron Scott said
the company was “not certain how the
glitch slipped in, but the important
thing was to get the glitch-destroying
disk to its customers.”

Lotus became aware of the Sympho-
ny problem after users—primarily
managers of large corporations—com-
plained that some data disappeared
when they performed common tasks on
the program’s spreadsheet, a type of
electronic ledger,

Computer coup specter

One must wonder, with so many
possibilities of hitches in computer op-
erations, is a Forbin-like nightmare
possible? On this issue, eomputer pro-
fessionals stand divided on both sides of
the fence.

This year, the world's fastest and
most sophisticated computer, the Cray-
2 was installed at NASA's Ames Re-
search Center. The Cray-2 is the first
building block in the creation of NA-
SA's new supersystem, a combination
of large, advanced components, to be
used in aireraft design, flight research,
chemistry, weather prediction and ge-
netic engineering.

Cray hardware, with its pluggable
modulez and supercooled elements,
may also be called upon to operate the
Strategic Defense Initiative, called
Star Wars. Both systems need super-
computers to run them. Both have po-
tential “runaway computer” problems.

Forbin's Colossus was also called
upon to operate American defense sys-
tems. Possibly, someone at the Defense
Department saw the Forbin project
film early because, last year, a spokes-
man said the department would try to
keep Soviet-bloc students and scholars
from virtually all the supercomputers
and supercomputing consortiums in the
United States.

Others among the academic commu-
nity see the threat of runaway comput-
er glitches and inadequacies as a more
valid problem than thwarting Soviet
access to American technology.

“Bugs in the systems—hardware or
software—are always possible,” says
Carl Schmidt, professor of psychology
at Rutgers. “You never know what
form they will take.”

Schmidt =says software bugs could
range from the general garden variety

-----------—--I | of lost information to serious errors in
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type of machine that would run the SDI.

“I personally would not dismiss any scenaric—even one
as fictional as that depicted in the movie ('Forbin'}—there is
no way to tell,” Warhaft says. “It is as simple as that.”

Tokvo University computer scientist Yoshio Akama told
a gathering at Japan's recent Expo '85 that the threat of a
runaway computer “is very real, but it is not something we
cannot defend ourselves against.”

Akama says that two.Japanese supercomputers current-
ly being used in high-energy physics experiments are
designed with fail-safe systems similar to the design of the
parallel computer software itself. The parallel computer
works by having three or more small computers caleulate
parts of a problem at once, dumping their answers in a
billionth of a second onto a central processor. That is one of
the methods of making simple computers into fast-thinking
supercomputers. To prevent runaway computing, a second-
ary system is set up simply to monitor the flow of informa-
tion from computer to computer in the main system. If any
of the individual computers send out information that they
aren't supposed to send, the secondary system shuts down
the main system. A diagnosis is then performed. The entire
process takes less than 10 seconds, from discovery of a
glitch to resetting the system back to normal, to restarting
it. If the system can't be reset back to normal, human
programmers are notified and must do the repair work.

“We have created the computer mind,” Akama notes.
“We are the gods over these intelligences. We have the
power to make them greater, We have the power to bring
them to a halt.”

With that sort of hope in mind, the Defense Department,
NASA and other users of supercomputers are moving
ahead with development of ever-increasing machine intelli-
gence. ™

the programs. These, he savs, could cause anything from
down time to a “totally unexpected” occurrence. "1 person-
ally wouldn't want to say what would happen if our defense
system relied upon a supercomputer,” says Schmidt.

Steve Braun, a spokesman for the University of Roches-
ter's Artificial Intelligence Consortium (a funded group of
eight universities) offered this insight, “The eoncerns here
are not whether the computer will run wild, but how to test
the program that will run the Strategic Defense Initiative.

“The only way we will know how the system will perform
is to test it under actual battle conditions. No amount of
simulation will substitute for actual use of the program and
hardware.”

Perhaps the final word comes from Zellman Warhaft,
professor of mechanical and aerospace engineering at
Cornell University:

“Knowing what computers do and how they act, it would
he suicidal to assume that they could be used to operate our
defenses. First, the program to run such a system would
consist of a mindimum of 10 million error-free lines. For a
human being to write such a program is, of course, unlikely.
The amount of hardware on the ground and the amount of
hardware that would have to be orbited is stupendous.”

What computer ecould control 1600 laser stations to
monitor and destroy all of the ICBEMs that would be
launched in an actual nuclear attack? Warhaft says there is
no such computer. He echoes colleagues who say the
system can be tested only “under battle conditions.”

“If the computer ran the system at 99 percent efficiency.
That single 1 percent of error would result in the equivalent
of 700 Hiroshimas," Warhaft says. “We would have a
holocaust of global proportions. Cities such as New York
would be wiped off the face of the Earth.

“I'm sure you've watched Shuttle launches. How many
times has the Shuttle reached the point of lift-off when a
POPULAR MECHANICS » FEBRUARY 1986
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TO ALASKA AND BACK
{Continued from page 102)

a Mazda RX-7. The event's only mis-
hap? One thoroughly erunched Saab.

Twelve months later for the 1885
edition, 27 vehicles sallied forth from
Bellevue, Washington, just north of
Seattle, for the first 2500-mile leg to
Anchorage (like going all the way from
Montreal to Venezuela for that flying
crow). PM intercepted the Alean in
Anchorage and rode to the finish in
Courtenay, Vancouver Island, just
north of Victoria.

The ning salvo

The first half was broken up into four
legs of 541 miles (from Bellevue to
Quesnel, B.C.), 621 miles (from Ques-
nel to Fort Nelson, B.C.), 993 miles
{from Fort MNelson to Dawson City,
Yukon Territory), and 504 miles (Daw-
son City to Anchorage).

Balliers competed on Hines's time/
speed/distance sections—most using
sophisticated TerraTrip computers to
keep a split-second tab on the odome-
ter—and then bombed along the dusty
tote roads leading north to pre-ar-
ranged overnight stops, with an option-
al nonscoring dash to the Arctic circle
and back, a little sidetrip covering al-
most 550 miles,

This extracurricular exercise was not
without a bit of unexpected excitement.,
Paterson, last year's winner, drove his
Mazda off the snow- and mud-slicked
highway, ditching the vehicle onits side
in the tundra. Doug Kopp and Charlie
Martin, in the 4-wheel-drive Rolls,
gambaoled to the rescue with a set of bag
jacks and righted the hapless Mazda to
drive again. Throughout the Alcan’s
early stages, wherever the Rolls 4x4
stopped, the pair would be surrounded
by pawkers, and Kopp would patiently
recite the Rolls' hybrid lineage: “She’s a
'69 Rolls-Royee Silver Shadow with a
500-cu.-in. Caddy engine. The Jeep
chassis with transfer case was fastened
to the Holls" unibody and she's got a
Ford pickup rear end.”

Eopp and Martin spent months pre-
paring this rather eccentric piece of
machinery. Other ralliers spent equal
care, if not equal time, getting their
own cars ready for the Alean. Rows of
high-intengity Marchal driving lights
were standard equipment on most vehi-
cles, and proved their worth on the
murky, moonless nights. Fanaties fit-
ted wire rock-stoppers to their
grillework or around their headlights.
True initiates bolted padded ecrash
cages into their interiors and festooned
their exteriors with decals. Spare parts
usually included an assortment of belts,
a pair of tires, brake pads, filters and
various fluids. The human element

| maintained its competitive edge with

coffee, apples and grancla bars. The
planning paid off as the Alcan headed
north.

Blown tires, depleted fuel reserves,
rocks jamming in engine parts and close
encounters with mother nature were
the norm throughout this madeap jaunt
to the 49th state, including a harrowing
passage over snow and ice on the Top of
the World Highway from Dawson City
to Anchorage. The narrow road and
frequent 4000-foot drop-offs served as
nature's No Doz. As rallier John Fouse
observed, “If you drop off the edge,
you'll starve te death before you hit
bottom."

Reigning national pro rally and One
Lap of America champ John Buffum,
driving the spanking new Audi 5000
Quattro with ace navigators Tom Grim-
shaw and Paul Choinierie, led the rally
at Anchorage with a low-point score of
27. To the almost universal astonish-
ment of ralliers and local press, New
Jersey's Al Schmit and co-driver Bill
Todd remained a seant two points out of
first in their '73 Bug.

“You just can't make any mistakes,”
Schmit, a passenger service represen-
tative for Pan American Airways, ex-
plained following the 2-day Anchorage
layover. “One tiny error in navigation,
car preparation or driving and you're
completely sunk.”

Indeed, consistency rewarded the
competitors in the top four at the half-
way mark: Only eight seconds separat-
ed Buffum, Schmit, brothers Lee and
Rod Sorenson of Sacremento, Califor-
nia, in their beautifully prepared Mazda
RX-7, and Gene Henderson and Mike
Van Loo of Pinckney, Michigan, in a
new Subaru XT coupe.

The Kopp/Martin amalgamation
rolled into the Anchorage halfway point
in seventh place, respectable by the
world and national standards taking
shape in the upper ranks.

Derring-do on the Denall

Schmit's observations turned pro-
phetic on the return leg out of Anchor-
age, a 1200-mile all-night, all-day run to
Watson Lake, Yukon Territory (the
same distance a crow might cover from,
say, Berlin to Madrid).

As the fleet rumbled east along the
Denali Highway heading for the Yukon
border, Schmit blew an oil line and John
Buffum captured the Class Act award
for his efforts in getting the little bug
going again—scurrying around in his T-
ghirt in the bitter chill, up to his elbows
in Valvoline. Continuing oil-line prob-
lems and a eracked belt pulley on their
retrofitted 2-liter powerplant eventual-
ly lowered the Schmit/Todd entry to an
ignominious DNF'.

Buffum’s exploit on the Denali High-
way was only one sample of the kind of
anecdotes ralliers would colleet en
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route, embellish to taste and pass
along. Consider the Denali Highway
itself: cold, forbidding, surrounded by
jagged snow-swept peaks. A mere 24
hours after the rally passed through, a
gnow squall hit, rendering it impassable
'til spring.

And what about rallier Ken Maytag’s
appeal to the heavens for new brakes?
When the Carpenteria, California, na-
tive rolled into Dawson City, and very
nearly rolled right back out, he remem-
bered what his mother always told him.
When vou're in trouble, contact the
nearest Episcopalian minister. Maytag
found the Deacon of Dawson City's St.
Paul's Anglican Church, who inter-
vened with a Royal Canadian Mounted
Police mechanic named Ernie, who in
turn fixed Maytag's brakes. It pays to
have connections.

Missed it by that much

Shortly after we left Buffum and
Sehmit puzzling out the VW's oil hem-
orrhage, POPULAR MECHANICS faith-
ful correspondent had a brush with
catastrophe. There [ was, riding
through the Alaskan night in the back
seat of the Rolls while Charlie Martin
and Doug Kopp articulated their joint
philosophy of life. Charlie was nearing a
verbal crescendo when a she-moose
bounded out of the left-hand ditch to
cross the road, a single glowing eyeball
towering over four massive legs. Char-
lie did his best to avoid a collision, but
the Rolls elipped the creature in the
kmeecaps. Happily, she escaped into
the forest without serious injury.
SBomehow, every segment of the Alean
5000 produced its share of near misses.

After a well-earned overnight rest at
Watson Lake, the Alean 5000 moved
south along the Cassiar Highway
through British Columbia. We wound
up in Prince Rupert after this all-day
599-mile run, and boarded the ferry for
the 19%-hour trip to Vancouver Island
via the Inside Passage.

With Schmit out of the running, Buf-
fum clung to first place if you counted
the option granted each entry to throw
out their worst score. (Buffum’s
throwout came early in the second half,
when he was faced with the choice of
picking up a 15 point penalty on his
regularity or running into a school bus. )
The slightest mistake on the 197-mile
timed section down the spine of Van-
eouver Island could plunge the champ
down in the standings and would ele-
vate the ineredibly consistent Sorenson
brothers in their RX-7 and the Hender-
son/Van Loo team in their factory Su-
baru. Schmit's involuntary departure
also breathed life into the Czechoslava-
kian Skoda driven by native Vancouver
Islanders Derek Steel and Blake
McGuffie. Rumbling sedately along in
fifth place just 14 points back were
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Kopp and Martin in the Rolls. As the
indefatigable Martin put it when the
ferry stopped in Port Hardy, “We're
knocking on Skoda's door.”

The Skoda was slightly more consis-
tent than the Rolls on home turf,
though, and the Steele/McGuffie team
maintained its 12-point edge over Mar-
tin and Kopp. Strong showings by the
Sorenson and Henderson teams
couldn’t unseat Buffum, and the cham-
pion rallier added the Alean 5000 to an
already impressive win list.

How did Buffum do it? PM had a
chance to ride with the Buffum/Grim-
shaw/Choinierie team during one sec-
tion between Whitehorse and Watzon
Lake. There's no questioning Buffum's
knack for wrapping automobiles neatly
around the curves, assisted no doubt by
the Quattro’s road-handling gualities.
But there was a lot of teamwork in the
winning vehicle. Tom Grimshaw would
predetermine the time the Audi should
hit precise points on the course, forego-
ing the more sophisticated TerraTrip
computer for a gimple LED odometer
and split timer. Armed with the knowl-
edge of precisely when the ear should
be at specified points, Tom would in-
form John every tenth of a mile how
many seconds he was ahead of, or
behind, the average speed. Paul Choin-
ierie would keep an eye on directions in
the route book prepared by the rally-
master and make sure the Quattro re-
mained on course. Paul would also spot
control  vehicles  (occupied by
rallyworkers who did the scoring) and
note the exact time and mileage they
were observed so the team could dou-
ble-check the rallyworkers final tally.

“The key,” according to Grimshaw,
“was matching our mileage to the mile-
age in the course book down to the
hundredth of a mile. Nailing that down
was the whole ball game.”

Ready for the next one

The rest of the Alcan ralliers will
have a chance for a remateh in the fall.
Hines reports that preparations for the
'86 Alean 5000 are well under way and
the event will be staged Sept. 20 to 30,
Hines plans on running the initial legs
up Vanecouver Island, with a reverse
trip up the Inside Passage on a British
Columbia ferry to Prince Rupert before
proceeding to Alaska. To provide the
kind of flair the Alean is fast becoming
known for, the finish line tape will be at
Canada's '86 Expo in Vancouver, Brit-
ish Columbia.

“It’ll be just as tough as it's always
been,” Hines says, “providing adven-
ture and a proving ground for drivers,
navigators and automobiles.”

It's already bigger. From now on, it
looks like the Alcan 5000 is just going to
get better. Tell that crow to pack his
bags. ™
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TRAVELING LIGHT

{Confineed from page 99)

pounds (18 pounds with built-in 40 char-
acter-per-second thermal printer) and
offering a bright, high-contrast, high-
riesolution display (G40 » 400 pixels or
dots) thanks toits 2-inch-thick gas plas-
ma (GP) screen.

Though some viewers might quarrel
with its neon orange-on-orange look,
the display is razor sharp and easily
viewable from any angle—a quantum
leap beyond today's LCD sereens. Un-
fortunately, there's a trade-off. The
power-hungry GP screen precludes
battery-driven operation, at least on
Ericsson’s unit (GRIiD Bystems claims
an hour of battery life for its plasma-
screened GRiDCase 3). Not to worry
though, argues Ericsson: Most portable
uzers don't really require battery oper-
ation anyway, and would gladly prefer
a screen that's easy on the eyes to
oeeasional battery use.

Like the K2000, Ericsson's Portable
PC will run virtually all off-the-shelf
programs written for the IBM PC.
Unlike the K2000, though, Ericsson has
opted not to use 3Ve-inch disks, even
though the smaller microfloppy drives
are more rugged, consume less power,
have twice the storage of 5Y-inch
drives and usze easily pocketable hard-
shell disks.

Until 3%-inch drives become the
standard, Eriesson says it will stay
with regular 5Y-inch disk drives for the
convenienee of software exchangeabil-
ity. The company supplements its sin-
gle on-board 360K drive with an option-
al Ergo-Disk electronic disk drive that
uses some of the computer's RAM for
temporary (power on) data storage.
For more data capacity, Eriesson plans
to offer a battery-powered backup for
the Ergo-Disk RAM drive, or to incor-
porate a hard-disk drive in the unit—
possibly by the time you read this.

The Ericsson Portable PC features a
detachable keyboard that more closely
resembles [BM’s configuration than
Kaypro does. Moreover, Ericason
transposes some of the more problem-
atically placed keys on the IBM's board,
and shifts the function keys from the
left side to the top. Keyboard action is
fast. and positive. Price for the base
model iz $2095. The Ergo-Disk adds
256K for $5800; an outboard digk drive is
$#450. On the way for $300 is a 300/1200-
baud acoustic coupler modem—Ilike the
GP display, another instance of Eries-
son traveling its own design path. The
company contends this outboard will be
more usable on the road than the direct-
connect modem most portables favor.

Morrow Pivot Il/Zenith Z-171

If Kaypro is selling a Porsche and
Ericzgson a Mercedes, then Morrow's
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new Pivot II portable iz a Trans Am,
born in the U.5.A. and with a no-
nonsense way about it. The same ma-
chine, with a slightly different display,
is also sold by TV giant Zenith as its
Model Z-171.

This miniature IBM PC is a straight-
forward machine that offers utility
without aspiring to major break-
throughs, or deviating from current
standards. The 14-pound computing
unit is aimed at desktop rather than
laptop use, and has a rather odd lunch-
pail-like shape and Darth Vader-like
matte black surface,

Inside, the Pivot I1 provides two
built-in 360K 5%-inch disk drives, and a
10 by 5-inch LCD which, thanks to
being backlighted by an electrolumi-
nescent panel, is far more readable than
a standard LCD. Accordingly, the Piv-
ot 1I gets a modest but uzable three
hours of battery life on a charge,

Like the K2000, the Pivot I1 uses a
smaller keyboard than the IBM PC and
asks some keys to perform double duty.
Keyboard feel is reasonably good, Un-
like the Kaypro's keyboard, however,
the Pivot's isn't detachable.

The Pivot 1I's price is $2700 for the
256K-RAM version with two disk
drives, onboard 300/1200-baud modem,
built-in NiCad rechargeable battery,
and a video-outboard that permits the
computer unit to hook up to an external
RGE or composite monitor. An up-
grade to 640K of RAM is available for
another $800.

Conclusion

Which of these machines should you
chonse? If vou need the highest possible
quality display and don't absolutely re-
quire battery operation, the Ericsson
with its gas-plasma sereen would be a
sensible choice. But, pricewise, the ma-
chine exacts a hefty premiom for its
lighter weight compared to full-fea-
tured IBM PC-compatible transporta-
bles such as the Compagq.

Where carrying ease is paramount
and you're willing to sacrifice display
legibility for longer battery life, the
Kaypro 2000 should prove to be a highly
useful machine—provided you aren't
daunted by the process of having to
transfer data or programs from one
type of disk drive to another.

For the portable fancier who wants a
full-function portable that offers ready
software compatibility, the advantage
of two built-in disk drives, a more
viewable screen than typical of LCDs
and battery life sufficient for at least a
mid-range airline hop, Morrow's Pivot
11 and Zenith's Z-171 may well have the
superior all-around answer in today's
portable market. ™
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TROUBLESHOOTING
GM COMPUTER
CONTROL SYSTEMS

IDLE AIR

“hAASS AR
FLOW SENSOR

Computer engine control systems regulate automatic trarsmission, emisslons controls plus
Ignition and fuel requirements based on Inputs from engine and accessony-mounted sensors.

BY PAUL STENQUIST

very time vour late-mode]l GM
Et'zit' starts immediately, idles
smoothly or accelerates without
a hitch, thank its microprocessor com-

puter, GM's computerized engine con-
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trols, from the Deleo electronics divi-
are among the mo=t advaneed in
the industry. Introduced in 1981, the
GM system pathers information from a
variety of sensors (see drawing above).
Then the computer, or electronic con-
trol module (ECM), located under the
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dash analyzes the information and reg-
ulates various important engine funec-
tions. These may include fuel mixture,
spark timing, exhaust gas recirculation
(EGR), canister purge, torque convert-
er clutch application, idle speed and air
injection.

The sensors that give the ECM the
information it needs can include devices
that measure manifold absolute pres-
sure or barometric and manifold pres-
sure, throttle position, engine speed
and crank position, engine knock and
engine coolant temperature.

All of the systems have built-in diag-
nostic capability. When a problem oe-
curs, the computer sets a trouble code.
This code iz stored in memory and
narrows down the system fault to one
area. On the systems produced since
late 1980, initial troubleshooting proce-
dures are quite simple. In the following
sections, we'll explain how to check the
computer system. This doesn't apply to

those 1980 systems called C-4 or to |

earlier computer systems used on some
GM cars sold in California.

A particularly advanced version of |
| poor fuel economy or any other engine

the computerized engine control sys-
tem is used on the Cadillac 4.1-liter
engine. In addition to far more exten-
sive diagnostics, the Caddy electronics
provide a dashboard video panel dis-
play of trouble eodes. To troubleshoot
the Cadillac version, you'll need a fac-
tory service manual.

Diagnostic overview

(3 diagnosis is necessary any time
the CHECK ENGINE or SERVICE ENGINE
so0N light, loeated on the dash, re-
mains on or comes on after the vehicle
has started. (We'll refer to both of these

| ’| | |
GROUND
GROUND
1 Trouble codes in memory can be read by /
grounding terminal In ALCL connector. r T _J-
X L]

as the CHECK ENGINE light.) [llumina-
tion of the light means the ECM has set |
a trouble code in memaory.

In some cases, the light may flick on
briefly due to temporary glitches |
caused by severe outside electronic in-
terference. If you're not experiencing
driveability problems, ignore sporadie
momentary flickers of the light. But
make sure you check out the computer
system immediately if the light remains
on for more than a second or two, or if
driveability problems persist.

We have to stress that a driveability
problem, such as hesitation, misfire,

performance fault, is reason to check
the computer system. The diagnostic
light doesn't have to be illuminated,

GM divides C3 diagnosis into three |
basic steps. In step one, the technician
finds out if the on-vehicle diagnostics
are working by performing the diagnos-
tic eireuit check. If the diagnosties
aren't working, this directs him to a
procedure for correcting the system,

Step two involves the reading of
trouble codes. If the system has stored
a code, a specific procedure must be
followed to find the problem.

Barometric Pressure (BARO)
Differential Pressure

ac.)

| SENSORS AND FUNCTIONS

OPERATING CONDITIONS SYSTEMS
o SENSED" A I:IJ'HTHEILI.ED'

. OM OF OFF ® Air anagﬂ'nen
& Engine Coolant Temparature ® Canister Purge
* Engine Crank Signal # Exhaust Gas Recirc. (EGR)
® Exhaust gen (O} # Elecironic Spark Timing (EST)
# Distribuior Reference & Fuel Controf

® Cralilkshas:el:gsmm{" : ® Idle Air lerm%l

] ne rpm & Transmission rier
. Mmld Absolute H&%EHT'FAJ&{: Clutch (TCC) or Shift Light

Pressure (MAP) — MODULE — * Electric Fuel Pump
® Park/Neutral Swilch (ECM & Air Conditioning

P/N Position ) e Engine Cooling Fan
# System Voltage & Diagnostics
# Throttle Position (TPS) ® CHECK ENGINE Light
» Transmission Gear Position » Diagnostic Test
* \ehicle Speed (VS5 Terminal (ALCL)
# Fuel Pump Unna]ga & Data [ALCL)
® Power Stearing Pressure & Electronic Spark Contral (ESC)
® Mass Air Flow (MAF) * |dle ISC, ILC., ISS)
e Manifold Air Temperature (MAT) » Earty Fuel Evaporation (EFE)
® EGH Vacuum
® Engine Knock (ESC)
L]
L]

*Mot all systems used on all engines.

TEST / ALCL CONNECTOR

TERMIMNAL (1981 OhLY)

If no trouble code is stored but a
driveability problem persists, step
three, known as the “System Perfor-
mance Check” for carbureted cars or
the “Field Service Mode" for fuel-in-
jected cars, determines if the computer
is in control of the fuel system.

Diagnostic circuit check

The diagnostie circuit check lets you
know if the CHECK ENGINE light is
working and if the ECM is in good
shape and capable of recognizing a
fault. If the car passes both of the above
tests, the check will let you know if any
trouble codes are stored. Armed with
this information, the right trouble-
shooting charts and some ordinary
tools, you can then find and fix the
offending part. When working on C3 or
any other electronic system, make sure
the ignition is turned off.

You'll find the troubleshooting
charte—one for each trouble code—in
your vehicle service manual. If you
don’t have the manufacturer's service

| manual for your car and it's at least a

year old, use one of the professional
editions of the general service manuals.

Before beginning the diagnostic cir-
cuit check, securely block the driving
wheels and apply the parking brake.
Then turn the key to ON without start-
ing the engine to see if the CHECK
ENGINE light switches on. If it doesn't,
refer to the shop manual chart that
eovers troubleshooting of the light.

If the light switches on, ground the

| test terminal of the diagnostic connec-

tor, which you'll find under the dash-
board. On all except the earliest C3
systems, this connector has two rows of
six terminals each (see Fig. 1). To
ground the test terminal, the last two
terminals of the first row are joined
with a short jumper wire,

Grounding the test terminal should
cause the light to turn off, then flash on,
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turn off, and flash twice in succession. | ranged to eliminate all other possibili- |

This—one flash followed by two—is
Code 12, and it eonfirms that the diag-
nostic system is working,

If the diagnostic system has identi-
fied a trouble area, another code will
follow Code 12. The codes are read by
counting how many times the light
flashes. For example, four flashes fol-
| lowed by a pause then five flashes,
indicates a Code 45. The Trouble Code
Identification chart shows that Code 45
indicates exhaust fumes are fuel rich.

If other codes are present, they will |

be identified in the same way. Record
all eodes other than the Code 12.

Carbureted

After recording all trouble codes,
clear the memory by turning off the
ignition and remove the ECM fuse from
the fuse block for at least 10 seconds,
Reinstall the fuse, remove the test
ground and start the engine, Drive the
car for at least 10 minutes.

When you return home, turn off the
engine, turn the key to ON and recon-
nect the test terminal to ground. If
previously noted trouble codes reap-
pear, the designated troubleshooting
chart must be used to track down the
offending component. If the codes you
wrote down earlier don't reappear,
they are intermittent problems. To
handle these problems, see the section
of this article headlined “Intermittent
Problems—Carbureted.”

Fuel-injected

If trouble codes were revealed in the
diagnostic cireuit check, follow the pro-
cedure on the applicable troubleshoot-
ing chart in the service manual. If more
than one code is stored, begin with the
lowest code numerically.

Troubleshooting charts

A few special tools are needed to
track down the cause of any particular
hard failure trouble code. Because the
diagnosis of some circuits requires ac-
curate low-voltage readings and be-
cause some circuits have a very high
resistance in the ECM a digital voltme-
ter with a 10-megohm input impedance
is needed. An chmmeter is also needed.
Other tools that might be required
include a conventional unpowered teat
light, hand vacuum pump, tachometer
and dwell meter (shown on page 152).

The troubleshooting charts in the GM
manuals are arranged in “trees.” After
completing one step in the procedure,
you simply follow the branching lines of
| the troubleshooting chart.
Most troubleshooting trees are ar-
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ties before condemning the ECM. The
ECM is a high-priced item, and you
must be absolutely certain everything
else is okay before replacing it.

Fileld service mode—fuel
injected

If no trouble codes were recorded in
the computer memaory of a fuel-injected
engine, enter the Field Service Mode
by running the engine with the diagnos-
tic terminal grounded (as it was for the
Diagnostic Circuit Check). The engine
should be at normal operating tempera-
ture, and you should run it at 1200 to
1600 rpm for one minute,

Note the CHECK ENGINE light. If it

| flashes at a rate of one flash per second,

the fuel system is operating normally.
If driveability problems persist, the
problem is in another of the engine’s
systems and normal troubleshooting
procedures should be applied.

If the CHECK ENGINE light flashes 2.5
times per second, the engine is in open
loop mode (no computer control), and
the troubleshooting chart for a Code 13

must be consulted. If the light is off all
or most of the time, a lean exhaust
condition is present. Go to the Code 44
chart. If the light is on all or most of the
time, the exhaust gases are rich and the
Code 45 chart must be used.

If you get a normal response in Field
Service Mode (one flash per second),
drive the vehicle at any steady speed,
with the engine running in the Field
Service Mode, to see if results are the
same. This can help in diagnosing prob-
lems where the fuel-injection system
intermittently goes into a lean or rich
condition. After the Field Service Mode
checks have been completed, clear the
trouble codes by removing the ECM
fuse, reenter the Field Service Mode by
running the engine with the diagnostic
terminal grounded and confirm closed-
loop operation as above, Upon exiting
the Field Serviee Mode, the engine
should operate without the CHECK EX-
GINE light coming on.

mm performance
k—carbureted

If no trouble eodes are recorded on a

The "CHECK ENGINE™
listed below, It takes up to

TROUBLE CODE 13

Sensor Circuit—The
engine miust rur up to four
minutes at pat throtle, under
road inad, befiore this code

TROUBLE CODE 24
Vehicle speed sensor [WVES)
circuit—The wehiches must
operate up (o bwo minutes, at
raad wpeed, before this code

TROUBLE CODE IDENTIFICATION

L will only be 0N T the malfunction exdsts under the conditions
seconds minmum for the ight to come on when a probiem ooours.

If the matfunction clears, the light will go out and a rrouble code will be set in the ECM. Code 12

does not store in memaorny. If the light comes on intermittentty,

reguiar diagnastic routine, Any codes stored will be erased if no problem reocturs wathin 50

engine stars. A spedific engineé may not use all available codes.

, but no code is stored, perform a

The trouble codes indicate problems as follows:

TROUBLE CODE 12 circuit or misadjusted TPS). TROUBLE CODE 41

Mo distributor reference pulses . Engine must run 20 seconds at Electronic spark timing [EST]
to-the ECM. This code is not specified curb idie speed to brypass circusit or EST cincuit
stored in and will set code. grounded or open.

only flash while the fault is

present. Mormal code with TROUBLE CODE 23 TROUBLE CODE 43
ignitian on, engine pot MIC solenold circult open or Electronic Spark Controd [ESC)
funining grounded., retard signal for oo

time; causes retard in ES
signal

TROUBLE CODE 44
Lean exhaust indication—The
engine MUt fun Do minutes,

will tet. will set. inclosed koop and at part
throtile, before (his code

TROUBLE CODE 14 TROUBLE CODE 31 will set

Shorted coolant Sensor Barometric pressure sensor

cireuit—The i miList FLn |BARCY| circuit howae TROUBLE CODE 45

D0 IRUTES e this code Rich exhaust indication—The

will set. ERging MU run wo minutes,

TROUBLE CODE 15
COOIENT SEnsor circuit—

The engine must run five

minutes before this code

TROUBLE CODE 34
Vacuum sensor or Manifold
Absolute Pressune [MAP]
circuit—The engine miust rwn
U b0 Do minutes, At specified

will 5ot curty jclie before this code

will S8t
TROUBLE CODE 21
Trrottle Position Sensar (TPS) TROUBLE CODE 15
circuit voltage high hdle speed control (15C) switch
Circuis or mitadjusned The  circul shorbed. (Up to 70% TPS
£ngine must run 10 seconds, fouf vt 5 seconds. |
at specified curb idie speed,
before thés code will set TROUBLE CODE #1

N distributor reference pulses
TROUBLE CODE 22 ta thie ECM at specified engine
Throttie Pasition Sensor {TPS) wacuum, This code will store in
cireuit voltage low [grounded  Memory,

in ehased loop and at part
throtthe, belors this code
will 581,

TROUBLE CODE 51

Faulty or impraperly installed
calibration wnit [P AL

takes up to 30 seconds before
this code will set

TROUBLE CODE 53
Exhaust (as Recirculaton

[EGR] valve vacuum sensor has |

seen improper EGR vacuum.

TROUBLE CODE 54
Shorted MAC solenold circuit
andior faulty ECM.
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carbureted engine but driveability
problems like hesitation, die-out, lack
of power or excessive fuel use lead you
to believe that the computer controls
might not be functioning correctly, run
the System Performance Check.
Connect a tachometer and warm the
engine. Then, with the engine running,
ground the under-dash test terminal as
described previously, and disconnect
and plug the eanister purge hose. Then
unplug the MC solenoid connector from
the carb, and ground the underhood
dwell lead connector. The dwell lead
connector is an unattached green wire
and connector that you'll find spliced
into the C3 wiring harness somewhere
under the hood. It's usually close to the
MC =olenoid, but on some models you
may have to make a search for it.
With the engine running at a con-
stant 3000 rpm, reconnect the MC sole-
noid connector and note the rpm
change. It must drop at least 300 rpm.
If rpm drop less than 300 or inerease,
check that the pink wire is attached to
the right-hand terminal of the MC sole-
noid connector, as seen from the har-

FLINCTION SATCH  POMYER SWTCH

RANGE SWITCH
HIGH-IMPEDANCE MULTIMETER

ness end. IFit's okay, check the evapo- |
rative emissions canister for fuel load-
ing. Check purge and bowl vents for
leaks. If both of these checks fail to find
a fault, check for fuel dilution of the oil
by changing it and repeating the test. If
all of these checks fail to find a fault,
normal earburetor troubleshooting pro-
eedures should be followed.

If the rpm drop was in cacess of 300,
continue the system performance check
by eonnecting a dwell meter to the MC
solenoid dwell terminal (that unat-
tached green wire described above),
Switeh the dwell meter to the 6-cylin-
der range. Then set the carb on the high
step of the fast-idle cam and run the
enging for one minute or until dwell
starts to vary. Return the engine to idle
and note dwell.

If dwell is fixed under 10°, consult
shop manual chart A-1, If it iz fixed
between 10° and 50°, choke the engine
and note the dwell. If it remains he-
tween 10° and 50° without varying,
consult chart A-2. If dwell varies only
when the engine is choked, check dwell
at 3000 rpm. Ifit is between 10° and 50°,

the air management sys-
tem must be checked, fol-

lowing normal trouble-
shooting procedures for
this system.

If dwell is under 10°, the |
air switching valve must be
checked to see if it is mim-
icking a lean condition by
leaking air to the exhaust
ports at 3000 rpm. If you
find that it's not leaking or
if the dwell reading was
over 50°, the problem is
due to a carburetor miscali-
2 bration or a misadjustment |
of the throttle position sen-
sor. Instructions for check-
ing these systems are in

VACUUM PUMP
20 in. Hg. minimum)

se gauge o monilor manifoid engine
vacuum. Check vacuum sensors, sola-
noids and valves with hand pump,

Section C of the Fuel Con-
trol System chapter in your
GM serviee manual.

If dwell varies between

UNPOWERED TEST LIGHT
Checks wiring lor complete circuit. Con-
nact iead wire to good ground. Probe with
test prod to connector or componeart fer-
minal. Bulb lighis if voltage is prasent

10° and 50°, the system is
operating as it should. In |
this case, the long-term
memory must be cleared,
as described in the diagnos-

TACHOMETER

pickup type.

Use either a crankshaft harmonic balance
pickup type or electronic coil irigger signal

tie eireuit check above, and
normal driveability diagno-
gis should follow because |
the source of the driveabil- |
ity problem is not in the

DWELL METER
Lssg‘tj on 6-cyl. scale)

to menitor carburetor fuel control
delivery determined by ECM command

computer system.

Special diagnostic tools
include high-impedance

multimeter and those
detalled In the chart. |

MALE FEMALE

F
CPEM SECONDARY
LOCK HINGES

2 To service corroded connectors. disen-

| gage and open the secondary lock hinges.

Intermittent problems—
carbureted

Intermittent trouble codes are those
that did not reset after elearing memo-
ry and driving the vehicle. These are
most often caused by loose connections,
corroded connectors or eireuit wiring
problems. They can be tough to track
down us the failure usually won't be
present when you're making the check.
It's usually a matter of examining cir-
ciits assoclated with the particular
code for excessive corrosion, damaged
insulation or other signs of failure,

Most of the connectors used in C3
circuits are of the type known as
“weather pack” terminals (Fig. 2). Un-
der normal conditions, these econnec-
tors seal out moisture and prevent cor-
rosion. However, they can sometimes
fail. To inspect the inside of a connee-
tor, disconnect the male from the fe-
male by lifting the latch on the side of
the connector as seen above.

If the connector is corroded, it must
be replaced. A very inexpensive tool,
available through GM dealers, is need-
ed (Fig. 3). To remove and replace a
weather pack terminal, open the sec-
ondary lock hinge on the connector.
Remaove the terminal by using the tool
as illustrated below. Cut the wire im-
mediately behind the cable seal and slip
a new seal onto the wire. Strip .2 inch of
insulation from the wire and crimp the
new terminal over the wire and seal.
Push the terminal and connector to-
gether and engage the locking tangs,
then close the secondary lock hinge. PM

-TERMIMNAL REMOWAL
ToOoL

3 A speclal tool, GM part No. J-28742, can
remove terminal from the wiring hamess.
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NAVAL AVIATION
{(Comtinued from page 89)

War II. The Japanese had destroyed
the 1.5, Fleet in Pear]l Harbor, leaving
America almost weaponless in the Pa-
cific. But the airplanes were ready.

Volumes have been written about the
exploits of Navy and Marine Corps
aviators during World War 11. But one
battle emerges as the day in the sun for
naval aviation—Midway. Called the
turning point of the war for America,
Midway saw the Navy's Dauntless Dive
Bombers work over a beleaguered Jap-
anese fleet. Catalina flying boats, car-
rying the Black Cat Squadron insignia,
patrolled the sea at night and dropped
bombs on defenseless Japanese war-
ships. The increasingly reliable carriers
were providing the Paeific Theater
with a punch that would not have been
thought possible following the Day of
Infamy. Among the greatest advances
were the jet-assisted takeoff, giving
speed and power to Martin PEM Mari-
ner patrol planes, and new navigation
systems making possible dogfighting
capabilities never before available.

In 1946, in a desire to both show off
and develop its newest navigation and
flying equipment, the Navy established
the Blue Angels. The flight demonstra-
tion team used FG6F Helleats, then
switched to the more maneuverable
F8F Beareats. They wouldn't go to jet
gircraft until the next decade.

Combat aviation

As a new war broke out over Korea
at the turn of 1950, naval aviation was
again called upon to demonstrate its
power. By now the Air Force was in
charge of strategic bombing and the
Army was flying rescue and spy mis-
sions. The Navy was beginning to flex a
new muscle: jet aireraft. The brand new
twin-engine MecDonnell F2H Banshee
was introduced by Navy pilots over
Korea. Another jet that got its first
combat test with Navy men at the stick
was the Grumman FOF Panther. Natu-
rally, many new altitude and speed
records were established during this
pericd, but the most impressive
record set by naval aviation in Korea
was marked with the arrival of the USS
Boxer in Yokosuka, Japan, on July 23,
1950. The ship carried 170 planes of the
Navy and Air Foree from California ina
record eight days and 16 hours.

Korea also saw the first major uses of
helicopters, Navy helicopters delivered
supplies to shore batteries and did ocea-
sional rescue and patrol duty. These
were the forerunners of the Vietnam
era choppers. In Vietnam, the Army
used the rotoreraft at first to deliver
troops and later as weapons in search
and destroy missions. The Navy and
Marines used choppers to haul supplies
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and provide air support for gunboats
heading up the Mekong River.

UH-1B gun-choppers led the way as
patrol boats steamed through the ene-
my’s territory in three's and six's. En-
tire wings of H-4 Super Stallions hauled
in guns and troops for the Marines,

Meanwhile, the F-14 Tom Cat and
the F-4] Phantom jets were pgoing
through their baptism of fire over Viet-
nam. Navy and Marine pilots were
becoming extremely proficient at draw-
ing enemy MIGs offshore and engaging
them in brief dogfights ending in the
Americans’ favor. From June 1965
through December 1972, Navy and Ma-
rine pilots downed 56 MIGs this way,

During the years that Indochina was
simmering, Mavy aviators were also
taking part in a bold new era of flving
higher than ever. They were on the
leading edge of the space program.

On Feb. 20, 1962, Marine Col. John
Glenn became the first American to go
inte orbit in the Friendship 7 capsule,
Glenn had been preceded by Cmdr,
Alan B, Shepard, who became the first
American in space on May 5, 1961. His
space capsule, called Freedom 7, was
launched 116 miles high. It traveled 302
miles downrange from Cape Canaveral
and was recovered at sea. In the ensu-
ing years, Navy pilotz would dominate
the space program,

New craft

Az recently as last year, the Navy
still had a major role in the space
program. Navy pilot Bruce MeCand-
less became the first man to travel in
space in & rocket chair, called the
Manned Maneuvering Unit.

Back on Earth, the Navy has in
recent vears been at the forefront of
combat experimental aviation. In the
19805, the Navy and Marines have been
working on & range of new aircraft,
including the Harrier jump jets, the F-
18 fighters with high speed and maneu-
verability, the redesigned P-3 Orion
with its advanced Harpoon Missile sys-
tem and the tilt-rotor VX-15, built by
Bell Textron. The tilt-rotor craft will
zoon give the Navy America’s first
combat-ready vehicle that can operate
either az a fixed-wing or rotor craft.

At sea, over land and lately in space,
the naval aviator is assigned to provide
defensive services and perform experi-
mental flights. There iz no telling how
far the Navy is going to go over the
next 75 vears. But in one NASA report
on the future possibilities of travel to
Mars, the writer says: “The vehicles
will approach the planet like a flest of
naval vessels with the flagship hover-
ing in orbit and the attack squadrons
spreading out to do their various ex-
ploratory jobs."

The next sea appears endless for
naval aviation, ™
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Outdoor Wood Furnace

HAHSA (Heat And Heat Storage Apparalus) is
both a furmace and a heat storage system, located
outside, away from your home. it supplies home
heat and r domestic hot water 12 maonths a
year-SAFELY.

sComfortable uniform heat
=Connects o a hat water radiation or hat air heating

m
-mﬂ'ﬂ 8'x10" unit, contaning sand heat storage,
and the underground pipes are wall insulated
=Efficient bafiling system allows clean burning of
wood, papar, cardboard, refuse, and scraps
=Safest and cleanest form of heat-no fire hazard,
smoke of fumes in your home ‘

ORDERS-oll free 1-800-34-HAHSA
INFO. & Inside PA4{T17) 3886172

Distributors welcome

- e EE s EEw S

HAHSA Co. Box 112-P, Falls, PA 18815

Please send me compléte plans, drawi
instructions, matafials, and cost lists for $25.
which is refundable with order.

[ My chack or money order is enclosed

Visa or MasterCard Exp. Dale
L] —
MName —
Address —
Ciy
State _Zip
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Build Your Own

TV STAT

A rollabout TV/VCR center can
make viewing a pleasure.

his easy-to-build stand is designed to aceommuodate
a television on the upper shelf and a video cassette

recorder on the lower shelf, The stand is built of

solid red oak, except for the two shelves, which are Y-in,
oak-veneer plywood. The stand is dimensioned to hold a 19-
in. diagonal television, However, the zize can be altered
easily for your TV and video equipment.

Cut all the parts to size as given in the materials list. Cut
a2 ¥ Yi-in. noteh in each eorner of the shelves using a zaber
gaw or backsaw. Also, bore a 3-in.-dia. lagserew clearance
hole through each corner block, Now, hefore assembling
the parts, ease the sharp edges of all the hardwood parts
with 120-grit abrasive paper. Next, assemble the top shelf,
cleats, corner blocks and railz as a single unit. First, glue
and nail the 1 = 1-in. cleats to the rails using 4d finishing
nails. Then, glue the corner blocks and the top shelf to the
rails. Clamp the assembly square and set it aside until the
glue dries. Assemble the lower shelf, cleats, corner blocks
and rails in the same manner as deseribed for the top shelf.

Using a diagonal (457) clamping fixture or doweling jig to
hold the legs at the proper angle, bore two ¥ ein.-dia.
lagserew pilot holes in each leg. Position the holes so that
the legs extend % in. above the upper rails, Fasten each leg
in place with two %g-in.-dia. x 3-in. lagscrews. Don't apply
glue to the legs. This way, the stand can be dizassembled

Oak stand is designed to
hold a full-size television
and video recorder.

and transported easily. Now finish-sand the entire piece
with 22(k-grit abrasive paper. Wipe away the sanding dust
with a tack cloth and then apply a coat of stain, if desired.
Onee the stain has dried thoroughly, you should apply two
coats of polyurethane varnish. Sand between coats with 4/0
steel wool. Finally, attach a 2-in.-dia. ball caster to each leg
and you're ready to install the television and VCR.
—Leonard Heiferling

TV/VCR STAND SR

_- TO CENTER LEGS

BETWEEN THE
RAILS [TYPICAL)
= A
2z ——A
- ! 14-3/8°
‘h“‘ “::
g |
o
F
-
,, o E H F N
) =
134"
K E L]
+ T 1
¥ J 9

1/4 1 114" NOTCH

PARTIAL SECTION VIEW

MATERIALS LIST—TV/VCR STAND

Key No. Size and description (use) E 2 Mox 1% x 16%" oak (lower end rail) 12 4 1 %1 * 117 oak [cleat)

A 4 1% x 1bg x 227 pak (leg) F 2 Ve x 17 x 26 oak phywood (top sheif) 1 B Mg dia ¥ 37 lsgscriee

B 2 Yy = 235 = 2614 pak (side raill G 4 1% 3 ¥ 3 pak {top comer biock) K 4 2"-dia. ball casver

C 2 5 x 2% ¥ 16V%° oak (end radl) H 4 1 = 3 % 3" pak {lower comer block) Misc.: Carpentar’'s glue, 4d finishing nails, stain,
D 2 W ox 13 x 25" oak (wer side rail) i1 4 1 %1 % 20" oak (cleat) polyurethane wamish. '
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A Glance in the Mirror and Your Heart Rate Jumps . . . . .

Your fears have become a reality: a traffic ticket, an
expensive fine and points on your license. If you think it
won't happen to you, think again. At least 20% of the
radar generated tickets are issued in error.

Upping the Odds

Your risk of being ticketed is increasing. There are more
radars in use today than ever before! To make matters
worse, many states that are in fear of losing federal
highway funding have begun to crack down on motorists—
even those driving one mile over the speed limit.

Line of Defense

The first radar detector on the market, Fuzzbuster®, has
acdded a new weapon to the driver's defense arsenal; the
FUZZBUSTER®™ 4000. Being first means years of
unmatched experience resulting in a radar detector of

unmatched performance. The 4000 provides you with
everything that vou expect from a leader; performance,
styling, features and innovation. In addition to a seven
LED warning panel volume control and onfoff switch, the
4000 features a dark mode for inconspicuous nighttime
driving.

False alarms are virtually eliminated by two advanced
filtering systems. The city mode screens out microwave
signals such as garage door openers and security
systems prevalent in urban areas. The LR.LS. (Interfering
Radar Impedance System) filters out frequencies emitted
from poor-quality radar detectors and other radar sources
on the road today.

The 4000, the smallest Fuzzbuster® ever, is equipped
with a detachable power cord for easy removal and
comes complete with a bracket for visor or dash
maounting.

Remember, a radar detector is a safety device . . .
awareness equates to good driving behavior.

FUZZBUSTER® 4000 Superheterodyne Radar

Detector 51 9995

Call toll free 1-800-222-7165

or
Pleaze enciose check, money order or the card
number and the expiration date for your Visa or
MasterCard.

FUZLBUSTER® 40

P.0. Box 598 |
=

Vandalia, OH 45377
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The N Ew Genarahun

VARIABLE FEED RATE MHE

REALRE IN YO LASA

oLiD STATE

Controls!

with O
Electronic

Mew d-in- | power-feed shop planes. molds, joints.,

sands! Quickly converts low-cost rough lumber
into high-value fimshed stock! Turns ol perfect
picture frame, quarter-round. casing, fongue &
groove . all popular patterns. . any custom de
sign. Planes or joints without changeover, Con
verts in just minutes to @ powerfecd drom samding
machinc! This one low-cost power-feed shop opens
up a truly astonishing range of products you can
make and sell

New Variable Feed Speed!
Just a twist of the dial gives you from 70 0 over
1000 cuts-per-inch. ldeal for “hand to plane™ stock
like buris, crotches and knees!

Saves You Money...Makes You Money!
Stant vour oown high-profit business selling picture
frame molding and millwoerk w lumbervards. car-
penters. confractors, do-it-yourselfers, Lse it 1o
make grandfather clocks. gun cabinets. pancling,
flooring, furniture . . _almost any  home or farm
butlding proyect.

Nothing Extra to Buy
Can be ordered complete with motor, switch,
stand, kmives, full instructions . .. resdy 0 use.
Ouperforms other combination tools at over twice
its low price. Easy terms

Jo-Day FREE TRIAL
Find out how yvou can try this versatile tool in your
own shop on our 30-Day FREE TRIAL! MAIL
COUPON TODAY!

Call Toll-Free 1 (800) 251-4888

Woodmaster Power Tools, Inc., Dept. PP4g
2908 Dak, Kansas City, MO 54108

Mo Dbligation...
Mo Salesman Will Call

r-ﬂ---HH R R ” 1
I Woodmaster Power Tools -2 o4
! Depl. rPu T |l -
i 2908 Dak =
1 Kansas City, MO 64108 i
I ] YES! Plaase rush me, free and withou! obfga :
: o, Em" Completa Information Kit on the new |
I PLANER'MOLDERJDINTER/SANDER phis facls I
| on Woodmaster's 30-Day FREE TRIAL Money-
1 Back Guarantee. :
1

I Name _ —= :
: Address :
1

1 City et
I ]
§ Stale I
e s s ]
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MUST LIQUIDATE

AT LOW CLOSEOUT PRICES!

Protective GDHBI‘S

Because of a factory over-
stock, we were able to ob-
tain this inventory of car
and motorcycle covers for  je—— ol T
liguidation, caB W Hp DpEning.

These tough, lightweight ALL SEASON covers
wrap around your enfire vehicle for maximum,
all-weather protection! They guard against
rain, dust, snow, frost, air pollutants, tree sap,
sun rays, etc. Covers made of regged nylen
taffeta. Acrylic coating resists moislure, rot,
mildew. Stretch ends provide a snug, pull-tight
fit. For daily “on/oll” use, or long term storage!

Dimensions are for total car length,
humper to bumper.

SMALL: 150" to 165"
525

Mir, List: ¥69.95
Iarm H-B78-61044-83

MEDIUM: 166" to 180"
Mir. List: ¥79.95 52 7
"l H-978-61044-84

*30

LARGE: 181" to 192"
itarn H-878-51044-87

Mir, List: ¥89.95
X-LARGE: 211" to 235" $33

MOTORCYCLE COVER
Item H-978-51044-88

Ligmidstion Price Now . .
Mir. List: *99.95
Liquidation Price Now . .
lmN’?l-ﬂ"lmll
Mir. List: *39.95 $15
Sales outside continental U5, subject to special
m&mmw:.ﬂhhml |

e o
C.0.M.B. Direct Marketing

Credii card customars can order by phone,
24 howrs a day.

T days @ wioak Whmtae e

L |

Toll-Free: 1-800-328-0609
Wour chach is walcoma!

J Mo delays = orders paid by check
Corp. Tem H-878
14606 Z8th Ave. N.-Minneapolis, MN 55441-3387
Send__Emall car $28 sa. (e H-978-61044-83),
Send__Mad. car $27 sa. [Itam H-8T8-81044-84).
Send___Large cor 830 s (em H-8TB-81044-87).
Send___X-Lrg. car $33 aa. (Ham H-878-61044-88).
Send___Lrg. cycle 816 sa. [ltam H-978-81 D44-86).

Add 83.50 Tmmmm.lﬂlm-

resadents add 8 III ton Allow 34 weeks for delhvery.

Soary, o C.0.0. gedary.|

O My chach of monsy oider il enclodsd. [No deliye in
mmuuwm rhanka 1 Talel ek |

Charge: C MasterCurd, [ VIS&®

Acct. Mo Epf
PLEASE PRINT CLEARLY
Marna

C.O.H -B- Direct Marketing Corp

Authorized Liguidator
14605 28th Ave, N. ® Mpls.. MN 55441-3357

HINTS

The chucked hole saw has an outside diame-
ter thats suited to washer's center hole.

With the center hole cut. use a larger hole
saw to cut the washer's outside diameter.

Many times odd-size washers are
needed in home repairs and in shop
projects. Often the desired sizes,
egpecially the larger and thinner
washers, are hard to find in stores,

With a nest of hole saws, howev-
er, you can make large washers or
rings in your workshop from materi-
als suech as sheet aluminum, brass,
plywood, or any other material that
the saws will neatly cut.

First select a saw that has an
outzide diameter that is the same as
the size desired for the diameter of
the center hole. Then adjust the
pilot drill to project about % in.
Clamp the washer material firmly to
the drill-press table and cut the hole,

Without moving the workpiece,
yvou should remove the small hole
gaw and install a larger one whoze
inside diameter forms the desired
washer outside diameter. Finally,
remove any burrs with a file or an
abrasive tool and wvou have a cus-
tom washer.—Walter E. Burton

POPULAR MECHAMNICS ® FEBRUARY 1986



Some PLAIN FACTS About The RBI Woodplaner”

FACT #1 — Precision & Accuracy. They're
both built right into the RBI Woodplaners™ and
you see it with every piece you produce. We call it
“harmonics,” or, the perfect balance between cut-
ter head mass (344" dia.), blade angle and feed rate.
Fifty vears of building woodworking toals allowed
us to fine tune this balance to perfection. What it
means to you is the ability to work any piece of
wood — from exotic hardwoods to sugar pine —
the way you want it.

FACT #2 — Versatility. Both the 12" and 8" RBI
Woodplaner™ models quickly converts to a molder
ar a surface sander. The patented “ Quick-Change"
molding and sanding heads installs in minutes sav-
ing you valuable time and giving you unmatched
versatility

FACT #3 — Economy. You can have boards
planed, molded, and surfaced at nearly any lum-
beryard, Whose creativity isit? Not yours, that's for
sure, Plus you pay thru the nose! Doing it yourself,
at an economical price, can make the difference in
projects you are proud of and those you'd stick up
in the attic.

FACT #4 — Creativity. with the RBI Wood-
planer™ you not only have the freedom te create
the projects you want without having 1o use stan-
dard thicknesses ar “lumberyard ereativity” . .. but
more importantly, you control jobs so they turn
out right!

FACT #5 — Quality. Tested and trusted since
1929. Right here in Pleasant Hill, Missouri. We
won't even buy imported steel that comes from
another country. Everything about the RBI Wood-
planer™ is 100 percent American,

R Wondplyner™ s g regiviened iralemark of RBIndwires

Mail
This
Valuable
Coupon
Today!

o Py REEndueies, 500 Pea S Pleasant Hill, 8900 &40680

MFMM

These are just a few of the “plain facts” " about
RBI Woodplaners™. There's a whole lot more.
Just send in the coupon below and 'l rush you
an envelope full of useful information about
planing the RBI way! The free information kit
will explain several ways you can own one,
PLUS, details on our famous “IN THE SHOP
GUARANTEE OF SATISFACTION.” Don't wail
another day 1o learn all the facts,

Sincerely,

Venle.

Verle Rice,
Woodworker and President
RBIndusiries

Mail To:
RBIndusiries & 20 First Street ® Pleasant Hill, MO 64080

Yes, Verle! Send me more Plain Facts {including brochures) |
about RBI Woodplaners™, I

Mame _

Address

Ciry

State Zip

FREE! No obligation to buy.

32 Ways to Help You Qualify for the Job You Want

GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR A CAREER DIPLOMA AT HOME IN SPARE TIME

If you want more money,
more secu and a better
way of life, the decision to
train for a better career
could be the most i rtant
one you will ever make. And
now you can train at home in
your spare time for a diploma
or even a degree to help you
gei a better job. This is the
same kind of training program
that has been used by nearly

Gel Your Degree Without Attending College

Mow without attending a single class, you can get your
Degree. Eight different fields of specialization avail-
able. And if you already have some college or work
experience in the field, you may be entitled lo
advanced standing toward your Degree.

CALL TOLL-FREE

1-800-228-5300 .
CALL ANYTIME—Operalors 10 take r call 24 hours a day,
T days a waek. Mo cost. Mo obligaion. No salesman will vt you

OR MAIL COUPON TODAY

~ = ., Lo — — —— —— —
2000 American Corporations " IES Tntemational Correspondence Schools, Dept. PES16
to train their emp 5...Gen- | ls=ctw| Scranton, Pennsylvania 18515 I
eral Electric, IBM, Mobil, Ford, or a Degree Be Worth | Piease send me iree facts, color brochure and full information on how | can 1
DuPont and many others. Thousands of Dollars to You? | stooyat m“:hhr the wuaqenrl m%ﬂmEaen Iu%a&:i‘gm under no obiga- I
cm e ur present sala w”h tiom and no 8 sman wigit me. OME A

M HHI wa' 1u I.IIITE : the aﬁuun""[ﬂm "Eﬂﬂf.'f u mrarhj be I ASSOCIATE IN SPECIALITED ASSOCIATE IM SFECIALITED I
Mo need to change your daily rou- making in any one of the careers BUEINESS DEGREE PROGAAME TECHNOLOGY DEGREE PAOGRAMS
tine or take time from your job 0f  shown here. Training in a trade or | Cl Business Minagement () Business Management (| Can Engrosning Tech. [ | Elecircal Engingenng |
family. Learning is easy because garning an Associate in Special- | ' waspon i o 1 hetoratng T Ry e rechnolegy
everything is explained slep by |zad Business or Specialized Tech- ' ' I
step with plenty of drawings, dia- nology Degree could make a giant ! ; T = EAREEN DIPLONA PROGRANS ST Ty oo |
grams and photos. And like many gdiffarence in your lifetime earnings. | o ao dechanes Wigile Eorestry | Sl Besinass I St Engrne Aesar |
E‘:‘ﬂ“ﬂgﬂ'ﬁ—au these courses use By it's not the maney alone i 1 Hobel Restauram __ Comservation  Management [] Gun Aepair

open book” exams that jet YOU  think of the fun of working in a job © -, Siveey o [Dwea  Dloesewer |
refer to your texts and apply whal yo; like. Get more information at | Coumng. O vetennay e ] TWVCR Repai |
jl"ﬂlul have learned. And all courses no cost! Check the career m_.'m [ ,Au- Condimning & Agssignt | Catening Gepgemed [ Egniapaping
include the necessary tools, Instru-  mast interesied in and mail the | Aelnigesanan ] Diesel Mechanics Covtusg |
ments and materials. . whatever coupon today. There's no obliga- | AGE I
you need for your training. tion and na salesman will visit you. || I

Call Toll-Free or Mail Coupon Today! 2| arvsmreae |
PHONE NO. | i

s e — — — — — —————— —— ——— —



All The

Planes

When Air Force One takes off, it carries
precious cargo, and the planes presidents
use are a history in themselves.

BY JACK AND ELLEN MESSMER

he control tower at Andrews Air Force Base

outside Washington buzzes with takeoffs and

landings 24 hours a day. The planes carry gener-

als, admirals, senators and ambassadors. The
tower is always charged with excitement. But when the
voice on the other emnd of the communications system
announces “This is Air Force One,.” everything stops. The
room grows quiet. All other traffic gets standby status. The
plane that is calling the tower carries the president of the
United States.

Since the days of Teddy RHoosevelt, American presidents
have flown, at first just around the East Coast, and more
recently all over the world. The aireraft and the crews that
man them are special,

“The man who flies me around had better have his head-
get on straight,” said Lyndon Johnzon of his Air Foree One
staff. Johnson was sworn into office aboard Air Force One
following John F. Kennedy's murder in Texas, The swear-
ing in symbolized a new era for the presidency.

Presidents just didn't travel much until America was
over 160 vears old. Before World War 11, only two U5,
presidents had left the country while in office: Teddy
Roosevelt made one quick boat trip to Panama and Wood-
row Wilzon journeyed to Europe after World War 1 ended,
evoking congiderable eriticism on the home front for the
extended cruise to the Paris Peace Conference that took
him away from Washington for so long,

It took the next World War to make long-distance
presidential trips a necessity. And by that time a much

158

Presidents’

b A J
Air Force One waits on rurmway [top). Inside, President Reagan
enjoys a light moment with his crew. Reagan has two planes.

faster means of travel was gaining aceeptance—the air-
plane, F.I).R. had flown from New York to Chicago in 1932
to deliver his acceptance speech to the Democratic National
Convention. But he remained earthbound for the first 10
vears of his presidency.

Planning for Franklin Roosevelt's hopseoteh flight to
Casablanca in northern Africa—through air space that was
still & war zone—was on a “need to know" basizs, [t was only
after F.I). K. had met with British Prime Minister Winston
Churchill and Allied commanders, to plan the D-Day
assanlt, that the American public (and the rest of the world)
learned of the historie first overseas flight by a president.

Roosevelt’s trip in January 1943 had not beéen by military
plane, but rather by commercial aireraft and crewmen
pressed into wartime service. A Pan Am Boeing 314

(Please turmn o page 160)
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NRI training includes all the tools you need to get started.

THREE BUSINESSES YOU
CAN START YOURSELF.

TELEPHONE SERVICING

when the only job
in town was with
the phone com-
pany. The new

technology s here, with opportunity
everywhere for the skilled tech-
nictan. NRI trains you to install,
repair, and service even the most
advanced electronic phones.
Training Includes Cordless Phone
You get test equipment like an LCD
digital multimeter and telephone
analyzer, a pushbutton memory
phone to learn on and use as your
test phone, a cordless phone to leamn
servicing and troubleshooting
techniques, plus the NRI Discovery
Lab, where you work with circuitry
used in today’s advanced cellular
systens. With NRI's eight Action
Learning kits, you get telephone
training at home, at your conveni-
ence, NRI training prepares you to
set up your own telephone servicing
business, where almost no start-up
money is necessary, little inventory
is required, you set your own hours

. .and opportunities are unlimited.

If coupon has been used, write
INRI Schools
3939 Wisconsin Ave.
Washington, D.C. 20016

LOCKSMITHING

more rtpmnng and
replacing locks,

top dollar installing home security
systems. NRI trains you for all three
in one complete course.

Income While You Learn

Includes professional key making
machine and all the tools you need
to start eaming profits of up to
800%, even while learning. There is
plenty of opportunity for the trained
locksmith in replacing automotive
keys, changing locks in apartment
houses and office buildings, install-
ing electronic security systems in
homes. NRI rraining and equipment
can get you started today!

SMALL ENGINE REPAIR

N

New Opportunities
lfj;‘gwéfs Equipment from lawn
generator’ wllRLESR SRRty o

4 is powered b}" sm

air cooled engines. NR.I
can give you the training

and tools you need to start own

business in this big demand field.

5 HP Engine, Generator Included

Your training includes a 5-HP
Tecumseh engine with electronic start
and a power generator you build while
training. You leam to setvice mowers,
tractors, chainsaws, weed whi
snowmobiles, ATVs, outboards, " even
motorcycles. Get all the tools you need
for tuneups, engine diagnosis, and
engine rebuilding. NRI gives you the
skills and equipment you need to
succeed in your own profitable engine
repair business.

SEND COUPON TODAY FOR FREE NRI CATALOG!

NRE <005

MG Hill Education Camber 1.-;
3530 Wisconsin Avenie, Washington, DC 20016 B

Well ghve you tormormow,

¥ CHECK DME FREF CATALDG ONLY [] Computer Electronics - & [ Appliance Senvicing
[ Locksmithing & Bectronic Securiy [ TWand Viden System Senicing [ mrmnmm

] Small Engine Servicing [] Electronics Desgn Technology ~_ Refrigeration, SﬂarTﬂcﬂnmw
[ Satelite Communications [ Communications Elecinonics | Building Corstructon
[ Data Communicagions [ Basic Elecironics [ Bookkeeping

Hams [Plegse Pring

Haraal

|
I
|
I T Telephone Servicing [ Rabotics & Industrial Contrals
|
I
|

] Autormotive Ser'-'-:lng I

TS et

Ancradited by rh- Mational Homa Sludy Council
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expected to be a DC "l'ﬂ =
iright). Jimmy Carter held
many staff conferences
aboard his Alr Force One jet
[befow left). Lyndon Johin-
30N was sworn in aboard
John F. Kennedy's Air Force
One as Kennedy's body
was transported home.

PRESIDENTIAL PLANES (Continued from page 155)

“Flying Boat” (which required water, instead of a runway,
for takeoff and landing) handled the transatlantic portions
of the trip between Miami and the western coast of Afriea
and a Trans World Airlines C-54 (with landing gear)
provided F.D.R. with transport on the African continent,

With an airborne president in the White House, the
Army Air Corps set out to claim its rightful place as air
chauffeur to the Commander in Chief., And before the year
was out it had in its fleet a plane believed suitable for
presidential travel. But the Secret Service got the White
House to use a TWA plane for the President’s air travel to
secret conferences in Iran and Egypt with Churchill and the
Soviet Union's Marshal Josef Stalin,

The Army C-87, a passenger version of the B-24 bomber,
flew many VIP missions, including trips by First Lady
Eleanor Roosevelt. But the plane,

dential” plane on one trip before his death. The craft was a
Douglas C-54 Skymaster—the military version of the DC-
4. Dubbed the Sacred Cow by the press (much to the
chagrin of Air Corps and White House officials), the plane
was the first of the succession of aireraft to be viewed by the
public as “the president’s plane.”

Harry Truman, unlike F.D.R., liked Aving and used the
Sacred Cow often. And by the summer of 1947, the
presidential plane was upgraded to a state-of-the-art,
radar-equipped, long-range craft. American Airlines
agreed to let the Air Foree lay claim to one of the DC-6s
Douglas Abreraft already had on its production line for the
commercial carrier. Before the irreverent White House
press corps got a shot at this aireraft, Suered Cow pilot L.
Col. I-]r nry Myvers saw toit that his new charge was dubbed

which had been nicknamed the (Guess
Where II by ite pilot, never did carry
F.D.R. or any of hiz successors,

There may also have been a prede-
cessor to the Guess Where Hl—another
“presidential” plane that never carried
a president. In the 19305, the Naval Air
Station Anacostia in southeast Wash-
ington, D.C., kept on hand a Douglas
Dolphin Seaplane RD-2 to provide
“special” services to the president, such
as ferrying White House mail and spe-
clal guests to the presidential yacht.
F.D.R. never flew in it.

F.D.R. did, however, fly in a “presi-

160

The Lock heed Columbine was Dhwight
Elsenhower’s Alr Force One.

Independence, after the President's
Missouri hometown and because the
plane was commissioned on Indepen-
dence Day—1947.

The advanced plane had many advan-
tages over the DC-4. The Independence
was the first DC-6 equipped with a
weather radar system in its nose capa-
ble of detecting storms or turbulence
within 30 miles. It also carried a radio
teletype system that could transmit
and receive messages over 3000 miles
s0 Truman did not have to be out of
touch with Washington.

In the early days of presidential fly-

{ Please birn i page 162)
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The Royal Road

To Riches

Deear Friend,

My name is John Wright. Mot too bong ago | was Mat
broke. | was 331,000 in debt. The bank repossessed my
car because 1 couldn’t keep up with the payvments. And
one day the landlord gave me an eviction notice becawse
I hadn't paid the rent for three months. So we had 1o
maove out. My family and | stayed a1 my cousin's place
For the res2 of that month before | could manage 1o get
another apartment. That was very embarrassing.

Things have changed now. | own four homes in
Southern California. The one I'm lving in now in
Beverly Hills is worth more than one million dollars, |
own several cars, among them a brand new Mercedes
and 8 brand new Cadillac. Right now, I have a §1
million dodlar line of credit with the banks and have cer-
tificares of deposit a1 3100,000 each in my bank in
Beverly Hills.,

Best of all, 1 have time to have fun. To be me. To do
what | want. | work about 4 hours ld?‘. the rest of the
day, | do things that pleases me. Some ai-s I go swimm-
ﬁ and sailing — shopping. Other days, racijuet-

| or 1ennis. Sometimes, frankly, | just lie out under
the sun with a Txﬂ book. | love to take long vacations.

I just got hack from a two week vacation from — Maui,
awall.

I'm not really irying 1o impress you with my wealth,
All I'm trying 1o ?nnfnﬁe is fo prove to you that if it
wasn't becawse of thar money secret | was lucky enou
0 I'lngamu da.y.ll still wclru hr%b?:in POOT O iy
even rupt. It was only t this amaring money
secred that 1 could pull myself out of debt and become
wealihy. Who knows what would have happened 10 my
family and me,

Knowing about this secret changed my life complete-
Iy, It brought me wealth, happiness, and most
important of all — peace of mind. This secret will
change r life, wo! It will give you everything you
need and will solve all your money problems. OF course
you dont have to take my word for i, You can try it for
voursell. To see that you try this secret, I'm willing to

ve you $20.00 in cash. (I'm giving my address at the

ttom of this page.) | figure, if | spend 520.00, 1 ﬁe:
your attention. And you will prove it to yoursell this
amaring money secrel will work Tor vou, too!

Wh, you may ask, am [ willing to share this secret
with you? To make momey? Hardly. First, | alread
have all the money and fons 'l ever need.

- . iy secrel does nod involve any sort of competi-
tion whatsoever. Third, nothing is more satisfying to me

than sharing my secrel only with those who realize 2

golden opportunity and on it quickly.

This secret is incredibly simple. Anyone can use ii.
You can get stanmed with ically no money at all and
the risk is almost zero. You don't need special training
or eveni & high school education. It doesn't matier how
young or old you are and it will work for you at home or
even while you are on vacation.

Let me tell you more about this fascinating money
miaking secrei:

With this secret the maney can roll in fast. In some
cases you may be able to cash in lierally overnight. If
you can follow simple instructions EW can get started in
a single afternoon and it is possible to have spendable
money in your hands the very next morning. In fact, this
L.fit might be the fastest fepal way 1o make money [hat

ever been invenied!

" T."E' k?auirr_safr way 10 get extra c:sl-tn].k!l Epamru]ml-
risk free. It is not a dangerous gamble. Everythin
u do has already been tested and you can get 5.13:::5

ﬁr less money than most people spend for a night on
the town.

One of the nicest things about this whole idea & tha
you can do it at home in r spare time. You don't
need equipment or an office. It doesn’t matier whers
you live either. You can use this secrel 1o make money if
you live in a big city or on a farm or anywhere in
tween. A husband and wife team from Mew York used
my secret, worked at home in their spare time, and
made 545,000 in one pear.

This secret is simple. It would be hard to make a
mistake if you tried. Y ou don't need a college degree or
even a high schood education. All you need is a linle
common sense and the ability to follow smple, casy,

step-hy-step instructions. | personally know a man from
Mew nd who used this secret and made 32 million
im just 3 years,

ddwmmmismrﬁmmg:mmmmtﬁthm\[
or young you may be. There is no physical
labor invalved l;r‘g evervihing is 50 easy il can g: done
whether you're a teenager ar 90 old. | know one
woinan who is over 65 and is making olf the money she
miwds with this secre.

Here's what newspapers and magazines
are saying about this incredible secret:

The Washinglon Times:

The Royval Road io Rickes is paved with golden tips.
Los Angeles Herald Examiner:

We've all ﬂ o start somewhere. . The Ropal
Road vo Riches & the first step in the right direction!
Nuthong! Fxaminer:

John Wright has an excellent guide for achieving
wealth in your spare time.

Income anithes: :

The Roi oed tar Riches i an invaluable guide for
linding sucoess an your own back yard.

Mews Tribune:

Wright's material & a MUST for anvone who con-

templates making it as an independent
enireprencur.

Swccess!

John Wright believes in wucoess, pure and simple.
Money Making Opportunities:

.Iah:r?i'-'righl has a rare gift for helping pcmtc with
no experience make lots of money. He's made many
people wealthy.

Hollywood Trade Press:
We have never heard of an advertiser offening to
pay readers 520 to iry its program. Wright's will-
ingness 10 do Lhis convinces us that his money secret
musl really work.
California Political Week:

.. The politics of high finance made casy.
Hollywood Chiizen MNews:
He does more than give general ideas. He gives peo-
e a detailed A lu?. plan to make big money.
The Desert Sun:
Wright"s Royal Roed ro Rickes lives up 1o s title in
offering an uncomplicated path o financial success.

When you use this secret (o make money you never
have 1o Iy o convince M}m anything. This has
nothing to do with door- ing, el
solicitation, real estate or anyihing else that involves per-
sonal contact.

Everything about this idea is perfecily legal and
henest. You will be proud of what you are doing and

vou will be iding a very valuable service.
1t wall only fake you two hours 1o kearn how 10 use
this secret. After that everything is almost automatic,

Alter you get started you can probably do everyihing
that is necessary in three hours per week.

PROOF

I know you are “%E{m- That ﬂ'mplry shows your
good business sense. Well, here is prool from people
who have paet this amanng secrel into use and have got-
ten all the Imu'rﬂrlhe:' ever desired. Their inittals have
been used in o 1o protect their privacy, but | have
full information and the actual proof of their success in
my fibes.

‘More Money Than | Ever Dreamed”

“All I can say — your plan is grear? ln{'ust B oweeks, |
1ok in over 51 . Mare money than £ ever dreamed
of making. At this rate, | honestly believe, 1 can make
over & million dallars ;

P T A. F., Cranston, R.1.
*§9.800 In 14 Hours!"

“1 didn't befieve it when you said the secret could
produce money the mexs morming. Boy, was | wrong,
and you were right! | pur your Royal Road to
Rickes. On the basis of your advice, 39,800 poured in, in
less than 24 hours! John, your secret is incredible!™

1. K., Laguna Hills, CA

‘Made 515,000 In 2 Moaths At X
"1 was able to earn gver 515,000 with vour plen — in
just the past two months. As a 22 year old girl, | never
thought that I'd ever be able 1o make as much money,
a4 fast a5 |'ve been able to do. | really do wish to thank
wou, with all of my hear."

Ms. E, L., Los Angeles, CA
b 3 ey P phans th ised

"'For years, up all v 4 that promised 1o
make me rich. g:&babl}-lmnlmh I did — but 1 am
even m?ullmkr that iw:htrul;'_ntw“?d Fl:lzmu;
material. It changed my e. Thanks 1o you,
made $126,000 in 3 months.™

5. W_, Plainfield, IN

‘Mnde 5203,000 In 8 Months' ) i
**1 never believed thise success stories. . . never beliey-
ed 1 would be one of them. . . using your technigues, in
just B months, | made over S203.000. .. made over
000 more in the lase 22 1 Mot just well prepared,
EHII\D'?IEE:J A .H:':;:“..lu n, thank you for your
o yEki €. M., Los Angeles, CA

"S500,000 In Six Months' .

“I'm amared a1 my success! By using your secret |
macle 500,000 in six months. That's more than twenty
times what |'ve made in any single vear before! I've
never made so much money in such shori time with
minimum effori. My whole life | was waiting for this
amaring miracke! Thank vou, lohn Wd.%hl-”

R. 5., Mclean, VI

As you can tell by now | have come across mrntihir%
pretty pood. [ believe | have discovered the sweetest lint
money-making secreft you could ever imagine.
Remember — | guarantee .

Mast of the time, i1 fakes big money (o make maney.
This i an exception. With this secret you can start in
yeuir sﬂirl.- time with almost nothing. But of course, you
don't have to start small or stay small. You can FD BS
fast and as far as you wish. The size of your profits is
totally up 1o you. I can’t guarantes how much you will
make with this secret but | can vell you this — so far this
amazing moncy producing secret makes the profits from
mart other ideas look like peanuis!

Mow at last, I've completely explained this
remarkahle secret ina ial money making plan, [ call
it ““The Royal Road v Riches™. Some call it a miracle,
You'll probably call it *“The Secret of Riches™, You will
learn everything you need (o know step-by-step. 5o you
100 can put this smazing money making secrel (o work
fiar and Tr':;tc all the _rlTurlF :.m.t need.

o prove this secret will solve all yvour money peo-
blems, don't send me any money, insteod pasidane your
check for a month and a half from oday. 1 guaraniee
not 1o depasit it for 45 days. | won't cash your check for
4% days before | know for sure that you are completely
satisfied with my material.

$20.00 FREE!

There is no way you can lose, You cither solve all
your money problems with this secret (in just 30 days) or
YO8 e your ¢ back pluy 520,00 in cash FREE!

Do you realize what this means? You can put my sim-
gl: secret into use. Be able to solve all your money pro-

lems. And if for any reason whatsotver you are nol
100%n satisfied after using the secret for 30 days, you
may retern my material. And then | will not anly return
yoaer original UNCASHED CHECK, but | will also
senad you an extra $20.00 cashiers check just for giving
the secret an honest Iry according to the simple instroc-
tions.

I GUARANTEE IT! | have references, there-
fore, there is N RISK OM YOUR PART.
To order, simply write your name and address on a
piece of nelose your postdated check or maney
order for $12.95 and send it 10;
JOHN WRIGHT
.3
Ocean Park Blvd,
3085

Suite
Santa Monica, CA 80405

Since the material I'll be sending you is heavy, pleasg
add 51 to cover portion of shipping costs.
Bui the supply of m{ material is limited, S0 send in
your order now while the supply lass.

1f you wish to charge it to your Visa or MasterCard —
be sure (o include your account number and expiration
date. That's all there is to it. I'll send you my material
right away by revurn mail, along with our unconditional
guaraniee.

SWORNMN STATEMENT:
"*As Mr. John Wright's accountant, 1 centify that
his assets exceed one million dollass,"
Mark Davis
Beverly Hills, CA

REFERENCE:
We belong 10 the Santa Monica Chamber of Com-

meree. Their address is: 1460 Fourth Street, Santa
Monkca, CA 90801, x

1985 JOHMN WRIGHT



NEW groM

THERMAR
S

THE COPPERCORE WATER HEATER

NOW, HOT WATER
ANYWHERE, INSTANTLY!

. SAVE MONEY TOO!

PRICE BREAKTHROUGH
NOW ONLY $139%

The Compact, Solid Copper Water Heater, Guar-
antead for 20 years against leaking' Now — Hol
Water, almost anywhare — just plug it in! THER-
MAR — design innovator in hot water healing —
introduces still another exciting new product —
Coppercore — tiny, superspeed — and built with
solid copper for almast indatinde use

As with all THEAMAR healers, new Coppercons is
manulactured to our own highast standards of
quality. Maost heater fadlures result from leakage
Coppercore § solid copper slorage vassal alimi-
nates ihe need for glass or epoxy coatings — can |
chip’' or crack and thus makes our 20 year "no
leak " guarantee possible. All design efforts have
been themed towards long, long, Iile and practcal
conveniance. Coppercore is sdeal wherever a sup-
ply of hot water is needed guickly. Uses ordinary
househald current (110V). Perfect for under sink
use in bathrooms, resirooms, storas, cabins, fac-
tones, offices, barns, greanhouses. Dars, eftc. (not
dasigned for whola housa use) Superior insulation
{loamed in place} conserves enargy. Small holding
household current (1500 walts] for hot water § capacity (2 gallons) means superspeed recovery
almost anywhere! Tatal recovaery cycle i only 12 minutes in narmal
| usa. Automatic thermostat can be set for output
. . temperatures from 110° to 170°F
-"d-" ld PRICE BREAKTHROUGH
|  Genuine THERMAR Coppercore — now at naw
low price — Hot Water wharever you need 1 —
just plug it in! (110} $139.95 sach — & or more
just $129.95 aach!

)

THERMAR Coppercore hot water heater —
Guaranteed 20 years against leaks because
heart of unit is solid copper. Uses ordinary

Coppercore needs
no glass of apoxy
coatings. Compact
size (only 12%
inches high) and
small capacity

maans COPPERCORE RESIDENTIALS

superspeed COMSUMER APPLICATIONS

ogoaten Lol LB L g liey | o  futeres
12 minutes 1o v BACWNE is » Aeporry
full recovery i,\u Efistynomy: | o i rakr S LR TR

in ordinary use + House Boas

JOHNSON POWER TECH
| THERMAR :-cres cevre
B i

TRAUMBLILL. CT 0661100358
i | B0 228 BS05

Enclosed is: [ creck [ Charge My Credil Card ACCount Numbear

O] am Express [0 Master Chg [Jvisa [ Dwers Ciub  Exp pate

WO OF UNITS

—_— i

[ Pmcr gacn | ToTaL PRICE
t
FaaE AR [T opaeiil (s Fanddai ! l

SHppngManting (Pay oniy 85 S50 shippeng regarmacs of Pomed o1 WEEIRH O/ SShE)
S S A -

LT smasimnly ordy Ao S4i0% lan

GRAND TOTAL -]

i

MAME
ADDRESS o
Ty STATE Tip
Send detads of complete Thermar Heater Products PM-CC26
Canactan Aesoients sent o 55 Brameinsis B Sute 8. Bramoin Ornave LEWIV _
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PRESIDENTIAL PLANES
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ing, it was a matter of pride (if not for
the nation, at least for the Air Foree) to
have the president of the United States
fly in the fastest and most modern
passenger planes available, The crew of
the Sacred Cow claimed six world re-
cords, including the first nonstop Lon-
don-to-Washington flight and the first
logging of over 5000 miles in a day.

If Truman liked flying, Dwight Ei-
genhower loved it. The retired Army
(reneral is, to date, the only licensed
pilot to have served in the Oval Office,
For his presidential plane, Tke was
presented with a Lockheed Constella-
tion model 749 (a C-121 to the military).
Air Force brass had noted that the new
Commander in Chief had developed a
special liking for the model while serv-
ing in Europe, and had named his per-
sonal military craft the Columbine, af-
ter the state flower of his wife's home
state, Colorado. The presidential plane
became Colunibine [T,

Rapid advancement in aireraft tech-
nology made Coluwmehine Il's stint as
the president’s plane a short one. In
1954 it was replaced by Columbine I,
a Lockheed 1048C Super-Constellation,

into the jet age

Although the propeller-driven Cal-
wmbine HT remained his official plane,
Tke bhrought the presidency into the jet
age when he went on a whirlwind tour
of 11 European, African and Asian
nations in 18 days in 1959, It was a
gchedule not possible in the Lockheed
SBuper-Constellation,

John F. Kennedy also preferred jet
travel and made little use of the Doug-
las VC-118A assigned by the Air Force
as his first official presidential plane.
The eraft, a military version of the DC-
f, was similar to Truman's I'ndepen-
dence and Kennedy used it only for
trips to airports lacking the longer run-
ways needed for the Boeing jets.

Delivered in 1962, Kennedy's Air
Foree One was an improved version of
the earlier Boeing 707s. It was longer
and had a wider wingspan, but could
land on a shorter runway than its older
sisters. Also, it had a flying range of
T000 miles without refueling.

Gone was the military appearance of
earlier presidential planes. Designer
Raymond Loewy, assisted by First
Lady Jacqueline Kennedy, created the
subtle but impressive blue and white
paint job still uzed today. Instead of
“United States Air Force,” the craft
carried the presidential seal, American
flags and the words “United States of
America.” Mrs., Kennedy also saw to
the outfitting of the plane with ameni-
ties such as crystal glassware,

{ Please furn to page 164)
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Save $10,000 or more on your
new home. Be your own builder.

No experience needed. Learn at home as NRI shows you how
in professional Building Construction course.

You can save from 10%
to 50% of the cost of your new
home by building it yourself.
And NRI can show you how.
NRI's new professional course
in Building Construction
teaches you what you need to
know to be a building contrac-
tor. And you learn at home in ¢
your spare time. Whether you
want to build your own home,
get a better job, or start your
own contracting business, NRI
can get you started right.

From Site Selection
to Landscaping

By being your own con- #§
tractor, you save at least 10% of
the cost of the typical home
right up front. Then, depend-
ing on how much of the job you do
yourself, you can save up to 50%. NRI
takes you through the job from start to
finish in 70 lessons full of photos and
diagrams to make learning easy. You
begin by learning how to pick the best
site, learn to read blueprints, estimate
costs, follow the job through right to the
planting of shrubbery and trees,

Learn Professional Secrets
Nothing's left out. You learn the
trade practices and secrets of the pros.
Masonry, carpentry, roofing, painting,
even plumbing, heating and electrical
work. You learn what pood work looks
like, tip-offs to bad or sloppy work. How
to supervise jobs...when to bring in
specialists...trade and financial prac-
tices. .. how to keep your job moving
on schedule.
Training Built Around
Energy-Efficient Home
You learn better because NRI

training is practical training. You get
over 100 action projects from scale-
model construction to building actual
framing sections. Lessons and projects
are coordinated with a contemporary
energy-efficient home designed espe-
cially for NRI. You keep these plans to
build your own home or select from

S

-
Continuing

MeGraw-Hill

Education Canter w.
| 2989 wisconsin Avenue € M A
Wasnington, DG 20016 Wall

| weLL aive vou TomorROw Fir Chny. chonas

I Please rush me the one free catalog

it

| have checked. | understand there is no obilgation,

more than 50 low-cost op-
tional plans.

Regional Seminar

As an exclusive service,

graduates may participate
in optional owner/builder
seminar. You ll get expert ad-
vice on local building codes
and conditions, meet
builders, learn more about
energy efficiency, receive tips
on financing. There'll be
demonstrations, insider info
on remodeling, hands-on

L8 programs to take part in.
f Send for Free
-~

P

Full-Color Catalog
There’s much more to
the NRI Building Construction
Course, Send the coupon for
your free catalog describing all lessons,
projects, and opportunities in the build-
ing business. See how you can save big
money by building your own home or
earn big money by building for others.
If coupon has been removed, write to
NRI Schools, 3939 Wisconsin Avenue,
Washington, D.C. 20016-9973.

i

SILDING

[ Building Constructbon

[ Air Conditioning,
Refrigeration, Heating and
Salar Technology Courses

[0 Small Engine Repair
Course

r hl
"“
f '}

PR, A

: [J Appliance Sarvicing
Course

o e [0 Locksmithing Course

[ Automotive Mechanics
Course

[0 Telephone Servicing
Course

[ Industrial Electronics

MR Pieass prin AN 01 TViAudioMideo Bervicing
Communications,
Electronics,

Address Microcomputers,
Electronic Design
E::::hnulmy. Eleciranics
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Meit Metal!

Pour custom castings!

Rediscover the secrets of
early craftsmen!

You caft el metal, powr castings, and a whote lof maorsl
Electroplatel Tan hadas] Make paperl Spin metal] Rewind
miotors! You can! At o low cost! Lasm stesm angine design,
lgcksmithing, hydraulics, blacksmithing, and much mora. Ex-
tract power from commaon auto alternatons
Design crystal radios! Make chessa! Explosives! Build
lathes! Learn calculus, maching ghop skills, ambaliming, mare)
Design Stirling engines! Maks soap!
Build & precision masl latha, milling machine, shapar, drill
press, shest metal brake and morg from scrap materiala) Com-
. Plete plans, ingtructions & photost Rare, rare, rare infal
You'll b amazed ot the things you®ll ba sbée 1o do with yaur
* own two hands ucing technical sscrets you'll discowar in
Lindsay’s Technical Books catabog. Imagine tha prida of lasdn-
:'Iﬂ B I!-'m'w akill! imprédas your frends! Get a better job! Or just
- ave fun

Learn how you can furn an old pail and a T
blower into & powerful furnace that can meh write ‘Fﬂr a Cﬂta lugl T g |
pluminum cans and BCrap, pol metal, ang Wiite for your personal copy of Lindsay's |
brass. We built one for sbowt §100 Uses  Technical Books catabog. This is NOT a baok 3 )
rocary slore charcoal foel. Build & complate 8 Buy what you want, when you want, No |}
oundry. Pour custom castings! It's easy and  ohigation. You get last service, ressonable
redatively sale. Cast works of arl. machine eices and fair dealing . Highest quality boaks. |
paris, or itama for sele! Wite for & catdlog Guarareed! Send §$1.00 US & Canada
today| 153,00 foresgn airmaill to cover feel first class |
postage and handling. Send a doliar and ses |

EEdIscn“Ef for yourself. Write today!

“Lost Technology"! -
e & e ﬁndsav Publications
I BOX 12-XS BRADLEY IL 60915-0012 I

with ordinary charcoal, yet it has besn dong
for the 1as1 6,000 years! We'll Bhow you how,
and @ wehola ot mare! Malting metal is just one
of dozens of imeresting and usetul skills you'll
laarm.

Rediscover “low-1ach’” craftsmanship that
dind out decedes ago. You don't nesd expen- Nurmm
sive tools. Uss your hands, your head, low
oSt matarials, and our secrets mstesd. You'l I Earmat

[ Send & coiwing! |'ve enclesed 31,00 US & CAN ($2.00 foregnl

bi doing things you never thought possiblal
Sand for a catalog and discover pege after
page of rare "how-to"' publications almost
never seen in bookstores! Rediscover 'host
technology!" Write today!
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The K&N Filtercharger®
More Than An Air Filter - Much, Much More

The K&N Fittercharger is the usad by professional mcers frorn
most powerful fifter in the world the desert of Boja fo the straights
Powerful? You bet. of LeMans, for just one eason -
Our unique ol ] they redlly perfomnl And we've gof
gauze-and- ; e a fitker to fit just about
sCreen ] e anything you drive -
design = Chewy. Honda, Forsche,

even motorcycles, Vs
and o and PE&T?rqbﬂ‘rx@etma
- K pan‘mnca
mﬂir
as it super
cleans ff,
oty
ne a
lorger “guo” of air
on each intake stroke. The result -
anhanced powar and economy.
In addition, the K&MN Filtercharger
is completely reusabla When Send §29.90 plus $5.00
diirty, just clean. re-ofl and reinstall shipping and handli MK&N
It's the fiter designed fo last the Engineering Inc. RO
Jife mmm Riversice, GAQEEDE
We're serious K&N Fiters are Caniplete coftiog S200)
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PRESIDENTIAL PLANES
(Continued from page 162)

Proudly displaying the symbols of
power, the jet served Kennedy for only
a bit over 13 months. It was the plane
that returned his body from Dallas. The
President was aboard, but it was a
different president—Lyndon Baines

Johnson.

But the unpopular war in Vietnam
foreed Johnson to give up the White
House and his plane. The same jet
purchased for President Kennedy was
passed on to serve Richard Nixon. And
although it was superceded in Decem-
ber 1972 by a near-twin, the jet has
continued to serve as a backup Air
Foree One throughout the Ford, Carter
and Heagan presidencies.

New generation

With the current Air Force One near-
lv 13 years old, and its backup ap-
proaching 23, there's been talk for sev-
eral years about replacing the
presidential jetliner with a new-gener-
ation aireraft. Most speculation focuses
on wide-body jumbo jet models—
Boeing's 747, the MecDonnell Douglas
DC-10 and Lockheed's L1011, although
the Air Foree has indicated it probably
will go with the DC-10.

Somewhere aboard Air Force One is
i special compartment for the “black
box" containing the secret codes that
could be used by the president to order
military aection. The communications
facilities aboard the aircraft are ex-
tremely hush-hush. But in boasting of
the plane’s facilities, President Reagan
has noted that he can place a telephone
call to anywhere in the world and speak
freely on a “secure” line.

The Air Foree and White House
wouldn't want any information made
public, either, concerning any special
safety devices that wouldn't be found
on 4 standard Boeing T07. It's doubtful
that President Reagan would have only
his =zeat cushion to use for flotation
should Air Foree One ever have to put
down in water,

There has never been a erash of a
presidential plane, with or without the
president aboard. But there have been
a few safety incidents.

A University of Chicago meteorolo-
gist, Tetsuya Theodore Fujita, warned
the Air Force that Air Foree One nar-
rowly missed being caught in a viclent
downdraft two vears ago. Fujita was
studying microbursts—strong  down-
drafts that canse winds to spread out in
a ring-like pattern as they reach the
ground. Fujita urged installation of a
type of radar capable of detecting the
downdrafts, but the Federal Aviation
Administration doesn't expect to have
one operational in the Washington area
until the 1990s, M
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20 AN HOUR IN A MONEY-MAKIN
BUSINESS OF YOUR OWN!

== 7 NOW!

Use your
SPARE TIME
to BEAT

inflation

and the
high cost

of living!

No Experience Needed
With Belsaw Sharp-All it's easy to slart your own business. No
selling is involved. no inventory. People bring in their work
you take in year round CASH PROFITS and keep 90¢ out of every
doliar you earn. Wark spare time or full time night at home in your
garage. basement or tool shed. Work the hours you want —
FREE Book tells how to start your own business even while work-
ing at your regular job

BlG PROFITS — Plenty of business waiting.

Every home and business has saws and tools that need penodic
sharpening. There's plenty of business waiting for the man who
can sharpen saws. planer knives, jointer blades. wood chisels
scissors, pinking shears. snips, lawn mowers, axes and other
gat:uendsnnn and hDﬁE 100!3 Eﬂiaaw Ehra[m\;rﬁll dﬂlllz?] AL;E these
0bs and more. . . quickly, and at a big protit. You will bé sharpen-
Ing headquarters for carpenters. builders. lumberyards. facto BELSAW SHARP-ALL lets you sharpen saws. ..

ries, home workshops and hobbyists. . . hundreds of jobs right in - shop and garden tools for home and industry.

your own neighborhood =
There is NO OBLIGATION!

plsaw Sharp Al
yant 10 wor

ACT NOW!

Coupon
Brings
Full
Details!

SEND FOR FREE FACTS TODAY ! —— R ol S O .
ol o b s s S = BELSAW MACHINERY
inle 848 CASH PROKTYS v you own Com [ BELBAW § DEPT 6os8s
mead posicard tor Bull dedails o0 gar exclusige 20-Oay | { s :ﬂnan&xhg.gﬂ
s N ITY. MO. 64116
m na? FHEE | Pleasa send my FREE eopy ol woui book “LIFETIME SECURITY" ang
Trial Offer! | full detaits on your 30-Day Free Tral Offer

Our FREE Book 1ells how 1o start a | e ———

profitable. litetime home sharpen- |

ng business. how we help you | iddress — —

grow, how we Il finance you .

BELEAW MACHIMERY DEPT BOSET F 0. A0 4630, N NANSAS CITY. MO BTIE I City Siale Fi




Want dazzling video movies? The
latest creative tools let you add special
effects, customize soundtracks

and make sharp copies, too.

BY CARL CAIATI

HOLLYWOOD
AT HOME

T hink of the last movie you saw. It wasn't a
movie at all until the many hours of raw foot-
age were boiled down to a smooth-flowing nar-
rative about two hours long.

All this cutting, splicing and rearranging oceurs in
what Hollywood ecalls the post-production stage,
where the soundtrack and special effects are mixed in
as well. If done correctly, the seams are hidden and the
rivets countersunk to give the appearance of a pie-
ture-story filmed on a single reel, shaped from a single

{Please tirn (o page 168)

The most baslc home video studio
neads two VCR: and TV monitors.
Signal processing components are
inserted between the VCRs.




New Stitch Welder Tames

Sheetmetal Distortion

Simplifies Home Bodywork

With a little practice anyone can weld
automotive sheetmetal with virtually no
distortion or burn-through. The Stitch Welder
makes it easy to run a continuous weld bead
on quarter panels, body patches, lloor boards,
ete. If you've ever tned arc welding body
panels you know the hagh amperage output
plays havoc on thin gauge metal. Our new
Stitch Welder controls amperage to produce
professional, uniform welds similar to those

made by expensive wire-fed MIG machines,

Special Circuits Control

Arc Welding

By directing the arc welder's current through a
copper wound solenoid and diode the Sttch
Welder creates a unigue pulsing action. This
pulsed current produces an easy-to-control arc
necessary for clean, uniform weld beads on
sheetmetal. There are no buttons or triggers —
the pulsing action is automatic! All you do is
guide the electrode.

Welding with the Stitch Welder is faster and
easier than conventional stick welding, The
arc’s self-starting, so there's less chance of rod
sticking. Once you strike an arc lay the rod on
the metal and let the machine do the work.
After some practice yvou'll produce welds
requiring little grinding or filling. Remember,
as with any welding tool the Stitch Welder
requires practice to produce good results,
We've included complete detailed instructions.

Our Customers Write:
“Before buving vour Stitch Welder [ was ready
1o throw my electric welder in the frash,. No
miatier how hard § ried, the amps could not he
set low enough o prevent burning holes in the
sheetmetal, I now have a wsable prece of
equipment thanks 1o vour Sticch Welder."

J. Wright, Penna

Attaches to Any A.C. Welder

The Suich Welder's five-foot power cord
attaches to the electrode holder on any A.C.
arc welder (must run at 80 amps or less). Uses
standard arc welding rods up to 3/32" and
will weld down to 22 gauge steel and stainless.
The tool body is cast aluminum with a vinyl
insulated gnp for positive control. Electrodes
held with a set screw and can be easily
replaced. Tool designed for years of trouble-
free service. ALWAYS USE PROPER
SAFETY PRECAUTIONS WITH ANY
WELDING EQUIPMENT.

30 Day Shop Trial

Try the Stitch Welder for 30 days in your
shop or garage. If you are not completely
satisfied, simply return it for a full refund,
Order vour Stitch Welder now for a head start
on body work projects. The Stitch Welder is
only $49.95 plus shipping. Available only
through Eastwood.

TO ORDER CALL TOLL FREE:

1-800-345-1178

For fastest service call toll-free  1-B00-345-
1178 (in PA, 215-644-4412) and charge your
Sttch Welder to Visa, MasterCard, or C.O.D.
{$2.75 additional fee on C.O.D.) Mail orders
use COupon. ® Copyight 1985 The Easthil Group

Gastivcod

i

] H
[ [
: [ Send me — #4369 Stich Welders :
: at $49.95 plus $4.95 shipping & handling :
1 [0 #4372 Arc Welding Rods Designed for 1
: Sheetmetal. 2mm dia., special Mux, 3 1h. pke :
1 fapprox. 1200 mods) — §59.95 I
] |
1 O Send Free BO Page Tool Catalog :
1

: [ Check Enclosed O C.OD. (52.75) :
! O VIsA [1 MasterCard :
[ 1
= Card # - :
] 1
} l'.1|p|r|.|.l:u1r|. Dall.' e :
: :
i Name i
| i
i Address H
b :
j Gy — 1
| 1
1 Siate Zip =il
: Pa. Rcsidonts, Add A% Sales Tan !
| The Eastwood Company 2
1 147 Pennsylvania Avenue ]
! Box 296 :
1 Malvern, PA 19355 i
| I —— i — 4



HOLLYWOOD AT HOME (continued from page 166)

Editing Controller,
VESB2ZUO by Ouasar [5190],

synchronizes two VHS decks.

Sony's 5L-300HF SuperBeta HiFi VCR [ 51500)
has built-in editing controller for Beta decks.

Sansui AV-T7 [abowve, 5350) and AV-99

(right, 5500 provide color and quality
control, video/audio mixing and dubbing.

piece of material. Your videotape mov-
ies can wear a similar technical polish,
for just a fraction of what it costs
Hollywood to add the eredits at the end
of a film.

The bagic techniques of editing a tape
and dubbing a copy can be mastered
with patience and practice. Equip-
mentwise, you can perform rudimenta-
ry editing on a shoestring budget with
only two VCRs. To add greater sophis-
tication to your production, there is a
wide variety of electronic aids that
spans a reasonable price range. What
you bring to the party is the raw mate-
rial—and the imagination to create
something from it.

Requirements

For the most basic video dubbing and
editing, vou'll need one machine to play
the master tape and a second to make
the copy. Because the copying machine
needs recording ability, only a video-
cassette recorder (VCR) will do. Play-
back is all that's required for the master
tape. This means you can use a VCR, a
cameorder or even a videocassette
player (VCP).

You'll also need audio and video ca-

I &8

bles to route the signals from VCR to
VCER. It's hest to use cables with RCA-
type phono plugs, since these let you
transfer the signal directly from the
ouUT jacks of one VCR to the 1v jacks of
the second.

Regarding videotape, use the best
grade possible for your copy (and even
for the original). There's always some
signal degradation when vou duplicate.
A high-grade or super-high-grade cas-
sette will retain more of the original’s
quality, If that original was recorded on
a high-quality tape, your copy will be so
much the better.

V5154 from Recoton [$5350] provides fades,
color, sharpness control for four copies

The ideal editing hookup: Master tape (1) in camcorder or VCR Is
watched on moniter (2] and fed to add-on (3] for signal processing
[color correction. detall enhancement, and so on| before copying on
the second VCR [4). Dub is then monitored on the second TV [S).

Two-VCR households are not yet as
common as Z-car garages, but you ean
borrow a second machine from a friend,
or lease one from the same dealers who
rent  videocassettes. Ideally, wou
should make your copy on the machine
that will be used to play it. This won’t
be possible if yvou're copying a tape of
junior's graduation for geographically
diztant relatives, In this case, play the
master tape on the machine that made
it. Coples, by the way, will look best if
recorded at the fastest zpeed (Beta I1
or SP for VHS)}—no matter what speed
you used for the master copy.

Monitor your production

You'll probably want some wvisual
confirmation of your results. This isn't
necessary when simply dubbing a
straight copy, but it's essential when
vou're editing master tapes to assemble
a customized copy.

The most suitable hookup requires
two TV screens—one to find your way
through the master, the other to check
the quality of your copy. Ideally, each
display will be color (for valid compari-
sons) and both will be monitor/receiver
models.

Monitor/receivers, unlike conven-
tional TV sets, have audio/video input
and output jacks, usually on their back
panels. These jacks let you make direct

POPULAR MECHANICS ® FEARLARY 1986
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connections with the VCRs, and feed
the signal through one component to
the next with little or none of the
deterioration that occurs with through-
the-antenna connections.

For editing purposes, you'd feed the
the output from your master tape VCR
to the 1N jack of the first monitor, This
original signal is then relayed to the
copying deck by running cable from the
monitor's OUT to the second deck’s IN

Vidicraft's Detailer [l [$300) allows you to
correct specific areas within an Image.

jacks. You'll watch yvour copy on the

second monitor by running the dubbing

deck's output to the TV's input.

How to edit

Although there's a wide variety of
accessory components that make edit-
ing easy and add special effects to vour
copy, it is possible to perform rudimen-
tary editing with your VCRs alone. For
the most part, the process involves
skillful use of the PAUSE butten on each
machine.

If you were to simply use the START
and STOF controls at the beginning and
end of a tape segment, vou'd get visible

glitches and audible slurs on your copy. |

These glitches and slurs oceur because
it takes the VCR a moment or two to
crank up to proper speed from a dead
stop. This is minimized when you re-
lease the brake from PAUSE, because
the machine's already in play, Glitching
and slurring is further minimized on
top-of-the-line VCRs that sport a
“backspace edit” control, which literal-
ly hacks the tape up to the point where
you've hit PAUSE, and cues it up for the
next frame,

This manual pause-editing isn't fault-
free, and it's easier on some VCRs than
on others. A model with single-frame

Akal 55-VI0 |5650) has 4Yvr-in. color TV,
handies six sources and two TV,

advance will help you get exactly to the
right editing point. Slow-motion’s help-
ful too.

Helpful accessories
A separate component that will
home-in on editing points and synchro-
nize two VCRs to start and stop is the
VES82UQ Editing Controller from
Quasar ($190). It's designed for VHS-
{(Please turn to page 170)
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MUST LIQUIDATE Y
HEAVY DUTY

WET/DRY VAC

AR-purpose vac for big or small jobs!
Because of a factory overstock, we are
authorized to liquidate this brand naw
‘Wet/Dry Vac at a BIG savings lo youl
It's the same kind used by many pro-
fessional cleaners. Has double filtration
with a secondary auto-shutoff
when tank is full. Industrial-type two-
stage bypass motor has bearings that [
require no lubrication. Ten gallon heavy-
duty steel tank and cover. 115V, 7.5 amp,
60 Hz, 3-prong grounded plug. Upright
push handle. Wire storage basket for
cord, Accessores: 14" nozzle, 14" brush
shoe, 14" rug shoe, 14" sq , two
extension wands, 12 feet of 1" diameter
suction hose. Backed by One Year

et 469,95
w9169

e H-582-84106-00 Ship, hand: $13.60

Babes putside continenial LS. sre subject lo special
conditiens. Plesse call or write lo inguines.

g'lﬂmmv can order by phone.
Toll-Free: 1-800-328-0609

14806 28th Ave. N./Minnespolis, MM 65441.3387
Band__Wel Dry Vac(s) e H-S82-84108-00 st 9185
anch phus #1360 ssch for ship, hendling, [Minnssots
rasidents scd 8% sale tax. Allow 3-4 wesks for delivery.
Serry. mo ©.0.0. prder.|
O My chack or money order s enclossd. (Mo delays in
processing ordent peid by check. thanks 1o TeleCheck.)
M:ﬂ”-‘m! OvisAs

Acet. No ep—d
PLEASE PRINT CLEARLY

B @

Bkl

City

State F

c.o.M.B. Direct Marketing Corp

Authorized Liquidator
14605 28th Ava N & Mpls  MMN55441-3397

At Just 20 Ibs.,
What It Will Do
II Amaze You!

i you're a backyard gardener, you
need a big, expensive tiller like you
need rabbits. What you need is one
small, precision machine thatcandoa
variety of jobs in the garden and
around the yard . . . quickly, easily,
neatly and economically.

The exciting Mantis Tiller/Cultivator
is changing the way Americans gar-
den, It weighs just 20 pounds, so any-
one can use it It starts with a flick of the
wrist . . . culs through tough soils . . .
turns on a dime . . . weeds in and
around plants, betweean narrow rows
and along fence lines . . . and runs all
day on a gallon of gas! What's more,
with its inexpensive attachments, it
quickly becomas a furrower, lawn
gerator or de-thalcher, a power edgear,
or a hedge trimmer!

3-Week In-Your-Garden Trial...
That doesn't stari until
you start gardening

Best of all, you can try the Mantis —
risk froe! I you don't fove it, simply
raturn it for a full refund, including
shipping!

Why spend another season without
ihe litile tiller that's changing the way
Americans g-ﬂ.rdﬂﬂ? M 1B

Mentis Manutacturing Co.
1458 County Line Hd.i%m:'
] Huntingdon Vailey, PA 1 I

[ Please sand me information on the

Mantis Tiller/Cultivator, and FREE '
3-WEEK TRIAL.
I Name I
Address
Lo I
State Zip

. —
169



["The Nomebuln
JET HELICOPTER manum

P h.m COST DESIOMS / ASSEMELY METHODY
#rief o penoa-pha » Vestionl take-oll &
‘Hand-1acl ‘H&P‘lﬂitmhrhlm
b licesds & Ui bow-com {uel
MILEFH}' dad, AL
iy ilknfrofed —
] Dnly §11.08%

_“raw Helicopter EXpTimenitrs s
F"h-l wilh dasipna, dets, meinots esd wspplisn

*BOTH ABOVE BODKS: DMLY #rli
FRCIE wf i par et Fli . B VL Cmide el

i i g Al
B or PRED wirm 500 prdee !

RO Bax 50
Riderwood, WD 21139

b —

sy Ter tha coterg-wing medbrint {ilha.l Gniy §10,00

WOODWORKE IIS

SEE 116 pages of hard-to-find 1-.,:"-"1 -
products (o bulkd, restore, refinish L
anyihing of wood! Choose from 14 ol |
Mine hardwoods, 109 veneers, 76 : ey
inlays. c.m & fuwrn. hardware. A
Pro ﬂﬂsh-l ‘-'.r1~.
& table legs. mgvh-('m Lamp
{ “arving tools, Spuu-ially I pment. IM'!
plans, how-1o books., 1,000 Ll:t-l. Sl for

Catabog now. Get DMUBLE your moaey back!

CONSTANTINE s 1512
2051F Easichester Road, Bronx, MY, 10461

Here's §1 for 116-page Woodworkers Catulog

DOUBLE Your money Back!
Get 52 Mail coupon now for dollar
BACK Catalog. We include 52 re-
fund Certificate good on
1st catalog order!
heame
Address
CityStatelip

DRAINS CLOGGED?
BLOW THEM OUT WITH THE
PANGO PLUNGER™

Don't risk damaging your plumbing with
SIrONg COTMDSVES, and S30p using messy
snakes. Just pump air imo the “Pango
Plunger ™ place adaptor fitting over
drain (3 adaplors furmishad) pull tripger
and a béast of air will clear most biock. -

ages. Made of tough non comoding .ﬁ
plastic. We guarantes your satistaction ‘--\M LY

PANGD PLUNGER ™

BOX 308 $19.95 + s3.00 7

CANFIELD, OH 44406 woney crom or ceny soums

VisA CALL TOLL FREE MASTERCARD | |
1-800-772-1234

24 HRS. - 7 DAYS A WEEK

TREE BRANCH &
HAND WOOD GUTTEH

U S Pasant 4 397 487

This unigue wood tremmer cuts out, chips and tims branches,

wood and other hard 10 break surfaces Better than shear

[ype irimmers, this chipper reguires lirihe etfot and performs
rane

well om even Earger Branches,
Sond Check or M0,  CHIPPER SRLES
for §22 956 to; 19827 W. 12 Mile Rd., Seite 267
Southiietd, Mi 48076

BIG PROFITS

in Steel Frame Homes

OWN YOUR OWN SUCCESSFUL
TRI-STEEL DISTRIBUTORSHIP!

We make it easy with:

= Low capital investment

= Mo inventory requirament

= Distributor training & support
» Substantial discounts

* Single & multi-family designs
*» Low maintenance

TAKE ﬁ.I:WAHTLEEi o

OF THE HOTTEST 7L
IDEA IN HOME BUILD-
ING. JOIN OUR WINNING
TEAM TODAY !

£

Select territories now available with
a refundable $4,950 investment.
For more information call ﬁ’
[B00] 433-5555 or in

Texas [B0OO] 772-5900, 4
1400 Crescent » Denton, X r-oteel

& 1928 AN Rights Reserved
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Overstock Sale

Famous
South Bend
Industrial

ﬂuaht',r

Metalturning |
Lathes

o list phice!

10" SWING, BENCH

OR CABINET MODELS
Turn precision parts for models, prototypes
cul up fo 48 different thread pitches: make
replacement parts lor tools, equipment and
much more. You'll get industrial precision
and ruggedneass with hardened ard gru-Jnd
bedways and 12 easy-io-change speeds.
now al a special one-time price! Includes
motor, control, ona-year warranty
BENCHMODELS: 1'% bed
wak 52744, NOW 52135
CABINET MODELS: 32
was 53271, NOW 52617

-»? VISA accepled

{:a{luﬁu_llact to order,
1-219-289-2253.
Ask for me, Ed LaVelle

IMMEDIATE DELIVERY

400 W, Sampip Sireet, Bouth Band, N 46625

b

HOLLYWOOD AT HOME
(Continued from page 168)

format recorders—and only those
brands made by Quasar-parent Matsu-
shita sinee 1982, These include General
Electric, Magnavox and Panasonic.

| There are no Beta-format editors avail-

able to comsumers, but Sony's SL-
HF900 SuperBeta HiFi VCR ($1500)
has a built-in controller that will syn-
chronize another Beta deck. For edit-
ing control over 8-mm VCRs, Sony
offers the RM-E 100V ($180).

Editing controllers don't give you

Hybrid-8 special effects generator by VIP
(5419) provides fades. wipes and mare.

special effects, Lut accessory special-

| effects generators and signal proces-

sors (we'll call them add-onz) can be
used to impart professional, studio-like
touches to vour editing, These, and
editing controllers, receive the output
from the master-tape VCR and process
the signal before it's recorded on the
dubbing deck. Pricewise they span ex-
tremes from $50 (for Ambico's Super
Duper) to $1300 (for SciTech's SEG-
31), but most weigh in around $850.
Although specific features will vary
from model to model, add-ons generally
let you:

B Maintain quality from original to
copy, by allowing you to sharpen the
details, vary brightness and correct the
colors:

® Make smooth transitions between
segments, either with black or white
fades or horizontal, vertical and diago-

| nal wipes across the screen;

= Alter colors completely, for example,
to turn a day scene into a hallucinogenic
dream;

® Create patterns, such as halos
around filmed images, or kaleidescopic
mosaics,

Most add-ons also function as switeh-
ing bays for multiple sources. This
means you will be able to mix the
output from two or more VCRs (or
videodisc players} to dub onto yet an-
other unit. Many, too, will allow you to
perform audio dubbing.

YVideo editing can be a rewarding and
fun-filled experience, but it's not with-
out its learning pains. Just remember
that magnetic tape is very forgiving.
Unlike film, you can erase your mis-
takes and record over and over, with no
one the wiser but you. ™
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==y =2 =R p o HERNIA .reuances T[y Our

The Qualty AREmalietn | e rac enpo bt Push-Button Sprayer
At Home — FREE!

High-Cost Inflatable Boats! | comort mint ang day a

work or al play! Send for
re | FREE illustrated booklst

BROOKS APPLIANCE COMPANY
300 Michigen Ave., Marshall, Mich. 42088 ko1 on L

Ouistanding How-To, Electronics.
Computer, Aviation, and
Automotive books! Over 700 titles,
TAB BOOKS Inc DEFT PMX-24
P.O. Box 40, Blue Ridge Summil. PA 17214

i e e

The First Portable
Power Sprayer

Designed for the

Suburban Homeowner

Everybody wants & turn with the Mantis Spray
Male! I's s0 easy to operate and always gets the
job done quickly — ard salelyl
Profecting fruit rees . . . sprayng weed kilisrs
applying pesficides in your vegetable ganden

.. power-washing wintdows, si
dog . . . owners never finsh co
Spray Male makes play out of

WOTK,
We made it easy.
Push bufion starteg ust aim and spray, Bag,
12-gailon iank means fewer trips back and forih
We made it safe.

Precise controf rigger spraying wand, Oversized
whegls prevent ipoing [:-EEZ-IF ri-line filer

We made it to last.
Rugged stainless siedl frame
IREE [

Protessional-type

y-powered elecine motor, Seamiess

yhena lank
*National Safety Council Statistics
for 1984. Government testing has Wemade it alfordable.
proven that a third brake light mounted Loaded with professional leatures, Vidually main
at eye level can

, UCE REAR-END
.. | COLLISIONS BY 53%

L L \}.'_;;.. This LIFE-SAVING THIRD BRAAKE LIGHT is required on
T : all 1988 models. The TRIOLITE™ is easy to install
| inside the rear window & has a 60-day money back

i — guarantes.
owensions | AA | MULTITRADE AMERICA, INC.
HEIGHT 5* R L e

¥} K

Try Spray Male at home for 3 weaks,
RISK FREE. If you're not delighted,
we'll buy it back!

.

LIMITED OFFER!! List Price $24.95 — YOU SAVE %6.00 EACH

Your Price $18.95 ea. senD ME TRIOLITE(S) at
§18.95 each. Enclose $3.00 for shi? ing & handling in the U.S.A,
|

Free shipping when ordering 2 or more. California Residents add 614% sales tax
NAME
Address
City State Zip

{ ) VISA { ) MasterCard { Money Order { JCheck
Card # Exp.

Signature
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Pw_.r F::-r Tour Hobby!

.,,_ :m i) ‘@ INSTALL HOME LIGHTING PROTECTION
%

ﬁ_d_ i !4 Waorth §1,200 for only 5194, We supply hard-
A ware and instructions, you supply ONE DAY'S

Sm-:frhrr detectors locate the  Call Toll Free: LABOR. Excellent moneymaker!

rare and valuable for fun and 1-B00-54 76911 PMCo., 421 Market 5t., Eimwood Park, N.J.

rofit. $89.85 & up! WHITE'S ELECTRONICS 07407
Dept. PA-6 Sweel Home, OR 97388

Sell Mason Sport
and eamn tnm:onmﬂldon
s St s s bl

ndoﬂzbm&mhmtmhmnmﬂmhm
Oﬂlumﬂﬂperhumﬁbsc&uw?mmmnt HASOHSHGEHPG{IJ Dept. F-784

required. All you do is show the fill-color Mason mmms-mq
r.ﬂa] io your customers. Let them select from lﬂuum:hwmmsiamldmhmmum l
styles of footwear for men and women.
Wite for detils. NAME i
Send for FREE Sales It Mason Shoe Mfg. Co. ADDRESS [ |
Chippewn Falls, W1 54774 i .
I, =

YT T T I T I I

BUILD A BIKECAR %

Ther Arriazing Mine Car Bull with
A
i

Becyle Parnts! Electne-Pedal
Powered® Fun 1o Dewe

FREE EATALQG Easy o Bushd!
nrscuu:T PRICES PLANS $7.95

Frmyipaes. ped Macee Firpd Cass
AT Lyrciain- s-u“?m Pu-z

BlZATz-42m SPUHTH#LN Co.

An outstanding watch value: on land, af sea, and underwaler . _. .

Navigator” Watch
Now, with new safety ratcheted $4995*

bezel, and still only
*Buf read the ad for an even befter deal!
ear this watch to work, o play, to swim and dive, The Nar-
gator™ Watch is powered by a sophisticated, ultra-acourate
apanese quartz movement. It has both a luminous analog
dial and an LCD display. Thas is especially helpful when
you are far away from home and want to have time in
two zones, The LCD display shows time continuously
— in 12-hr. or 24-hr. mode. Push the button and you
display day and date. There is a subtle et insistent alarm
and a switchable hourly time signal. The 'itnpuatn:h
chronograph reads o 17100 secs. and has * ‘interrupt” and
“lap” mm'r A light switch illuminates the display.
The J'\..:r:-:hwmr"" Watch is totally eecuted in black
metal, including the linked, stainless steel band. It is water-
prood to 130 ft. The new, exclusive ratcheted safety bezel
prevents you from sta!.rmg underwater longer than you had
planned. The u}j'sta] i& "mineral glass™—it will never scraich.
We import these outstanding watches directly inla
guantities and ane able tw offer them for just $49.95. Nation.
al catalog houses offer the identical watch for $120 or more,
and that's witfout the exclusive safety bezel. But here is an
even better deal: Buy o for $99.90, and we'll send you a
third one absolutely FREE, with our compliments. Take

*The sk "
vanced chip

thust sheers the
many Functions
aoff Hhr Arrwguior™
Verrch i posvered
by e FiFTy ImHCT-
ourw oelll, IE shasuld

last # bpasd orwe vpar
befine it nieds & be

|
s i advantage of this outstanding offer while it is available.
FOR FASTEST SEEVICE. ORDER Mote: For quantity orders {100+ ) with your compa-
TOLL FREE (800) 431-9003 ny logo on the dial, call Me. Gerard at {415} 543-6570
24 hours a day, 7 days 2 week or write him at the address below.

Please give order #MI0ISA990 If vou prefer, mail

check or card authorization and expiration date, Ye -
nived daytime phona for all orders and Esuing bank
for chamge orders, We cannod ship without this in-
formation. LPSnsurance: 8595 hor ane ."hhh:g}:'ll'l‘.r"

Wich, $6.95 for three. Add sales tax for Ca defiv- since 1967
ery. You have 30-day return and one vear warranty. 131 Townsend Street, San Francisco, GA 84107
e
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Paintbrush soaker

CUT FOR BRUSH
HANDLE

118,
COFFEE
CAN

TURPEMNTIMNE
ORALCOHOL -

BEMND SCREEM
TOHTI™
FROM BOTTOM

SEQIMENT
FALLS TO
[ BOTTOM

I use a 1-pound coffee can with a plastic
lid and some screen to soak paintbrush-
es. Bend the screen so it rests near the
bottom of the can. When sediment be-
gins to accumulate on the bottom, use a
stocking to strain the turpentine, or
other solvent, into a clean coffee can for
reuse.—Jferry Pollock

Easy hand cleaning

The hardest part of many de-it-yourself
projects is cleaning your hands after-
ward. However, it doesn't have to be
difficult if you plan ahead. Before you
tackle a job, rake your fingernails
across a bar of hand soap to coat the
undersides. Then rub soap over the
backs of your hands. Work it into your
knuckles. Onece your job is completed,
washing is quick and easy.

—Wayne Fugate

Solder cord binder

Little rolls of solder are easily mis-
placed and a nuisance to track down
when you're in a hurry. However, you
can use an 8- to 12-in. piece of solder to
secure the cord of your soldering gun
after you've finished using it. Then
you'll always have some solder handy
when you reach for the soldering
gun.—Danny Saucter
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AMERICA'S FAMOUS
LINCOLN LOG HOMES
NOW SEEKING A DEALER

FOR THIS AREA

It YOU are the person we are looking
for, the financial opportunity of
representing Lincoln Log Homes. a
Proven Winner, is unhmited

— FEATURING —

# Solid, 87 uniform, treated logs

» Exclusive “weather lok" log corners.

* Two-day fraining program for all
dealers

# Protectad sales territory

« JS5] “Maxi-Mini” solar and fireplace
total home heating system that can
cut utilities up to B0%:; installed for
under $6,000.

+Sold in kit form or assembled

individual selected must have ability 1o
purchase or morigage a $13.100 model
home.

Call
MR. POPE (704) 932-6151
COLLECT!

LINCOLN LOG HOMES
6000 Lumber Lane
Kannapolis, NC 28081

F L _ BB _ R B __§__N_ N N __§ __J§__J__J§__.]

lay ||| THEFIRSTSTEP |
| ININSTALLING |
_ | ADUVINAGE !
The Excitement Is ||| SPIRAL STAIR KIT: |
unaing: ¥
'9e B 1985-86 ||| SEND FOR OUR |
#7878 cauwo ||| FREE BROCHURE. |
po4® Plans ||| DUVINAGE :
N | |
3 I ] :
g LA . | '\‘F-. |
$1.50 : !: I
From a tool box to a storage shed, a doll | ] ard |
cradle to gl.as_s cabinets, our catalog has I *’ - I
plans for you in these areas: * Fine Furniture - J
* Storage Sheds » Kids' Stuff ¢ For Your Work-| | | . |
shop # Leisure Time * Qutdoor Living |  Fincouthoweasy and economical i s 4o msta |
Plus, choose from hundreds of reprints | * ol staic | Mail fhe co ipan foday |
and .book_r. on car care, home maintenance, | e, Box 528, Hagerstown, Md. 21741 I
boating and more. Send for your catalog today
and experience the exciternent that comes | tame_ —— |
from building it vourself. | g |
YO ORDER Send your name and address] | | | |
with check or money order, to: Popular| | | | I
Mechanics, Box 1014, Radio City Station, ] | | | s Pl |
New York, N.Y. 10101. | - E!
e e e e — ————————

Learn the money-making art of
Locksmithing! Home study with the
famous Locksmithing Insti-
tute is like an actual ap-
prenticeship...in your
OWN well-equipped
lock shop. You waork
under a Masler Lock-
smith instructar, re-
ceive your own alectric

i
i
.

“I have already
master keyed
my Elks Lodge
and 38 apart-
ments... 56 you
see my lochsmith course is
practically paid for! | was
never 5o enthused with les-
sons in my entire life!™
Adelindo Orsd, Ir.,
Arasa, Calif,

“The lessons,
materials and in-
structars were
EXCELLENT . . .
| really enjoyed

r

]

[ |

]

]

L]
the Locksmithing course, Am |0
telling my friends about the |8
course, as it is well worth |0
the Rwition." ]
Frank R. Bishep, =
Halt, Mich. -

salesman will call.

key machine, locks, keys, paris,
picks—all at a price many grad-
uates say would be fair for just the
instruction!

START NOW!

In mere weeks you can be ready to
make money copying keys ar in-
stalling locks. Later, you can get
into even more profitable areas of
locksmithing. Our course also in-
cludes a special unit on Fire and
Burglar Alarm Systems—another
field with new earning potential

Gel these professional advantages at no extra cost
when you take Locksmithing Institute training.

BE A LOCKSMITH!

due to rising crime. The Institute,
of course, can't guarantee you a
job or income, but we have suc-
cessfully trained thousands of
men and women with basic me-
chanical aptitude in this most
essential profession. If you can
study at least 1 hour a week, we
can do the same for you. Write us.
It could be the key to a new future!
/"- Approved by M.J. Com-
of missioner of Education.

State Approved Diploma.

LOCKSMITHING INSTITUTE

<3 Established 1948 * Division of Commercial Technical Institute

Little Falls, New Jersey 07424

ol 2R

SEND TODAY FOR FREE BOOKLET

LT T L L L

TO: Locksmithing Institule, Dept. 110-026

Little Falls, New Jersey 07424

Please send FREE Op- MAME =
portunity Booklet and  ApDRESS
sample lesson mate- o ory _
rials. Mo obligation. No

STATE

—2IP

[] Chack hare il Vatetan



CLASSIFIED-

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorathy Nolan, Classified Service Manager

Rate: $6.70 per word payable in advance gach insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional (First word set in Bold Face at no
axtra charge, Zip Code Free.) Centered Headlines in All Hold-Face Letters—$45.00. :

The neot available issue to place an advertisement in America’s Mo, 1 Classified Section is APRIL. The closing is FEBRUARY Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Streat, New York, New York 10019,
Please indicate Heading under which ad is to appear, As a consumer service and in cooperation with our mail-order advertisers
whi use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mall-order adventisers containing their complete names and street addresses.

Advertisers using P.0. Box number must furmnish complete name and street address for our records,

To avold delay in the publication of your ad. please send samples and descriptive materials with your request.

MART

PUBLIS
BOOKS & PUBLICATIONS
win

big monay playing rouletta! Mo non-
mathods, Only 5300 FAepasy
Publications, 228 Vollerl 51, Highland Park. M.J. 08604

BAVE 5100 of dodlars on your phons bill every year, Com-
plate delails od which phones io buy, phone services, lang
distance sarvicet nd more! Fully dustrated book $4.00
MOVA Enterprises, P.0. Box 3200, Trenion, N.J. D850

PUBLISH your book! Join aur successiul authors. All sub-

wiled. Publcity, adverlising, beautiful boolks, Send lor

Hlilled bookdel snd free manuscrpl repodt. Carllon Press.
Dapl. PM,11 Weal 32 Strest, Maw Yok 10001

MAGAZINES

BUILD METALWORKING PROJECTS Fom plansinsine.
Bonsphotos n bi-manihly magazine. Also arficies on lathes,
drifing, milling, grinding. foundry, micro-machining. 6 ssues
par yiar, $16.50. Check, charge card, Money-back guaran-
tea. Call BOO-824-TBAB, Oparpior G600 (Anylimel of wribe
HOME SHOP MACHIMIST, Bax 1B10B1. Traverse City, Ml
45685

LIVE STEAM magarine offers authodtatve articles on looo-
mabiva, manne, aulomotive, fraction and stalionary slasm
engnes. Every momihly issue includes accurate plans and
deiaded sxplanations io help you complede working modes
you can dsplay with pide. $25 per year. Check. charge card.
Morey-back guarantea, Call 800-824-7888, Ciparator 660
{arylime) or write: LIVE STEAM, Box 53381, Traverse City,
M1 49EES

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2000
ifies, ad subjects| Free calalog: Hamilton, Box 15-A, Fals
Vilage, CT DEO3Y

GET AMEAD!Y 400 Seif-improvemen books. Duty fred.
Wite: Books, Box 1195, Smiths Falls, Ontario, Canada KTA

£

LASER TYPESETTING, INEXPENSIVE! Sample Portinio,
Send $1 to: MOA Services, P.O. Box BE3984, Plano, TX
TEOB6-1994

FREE ILLUSTRATED BOOK LISTS, HUNDREDS HOW—
TO, SELF—HELP. BARGAINS, Crcket Hils Guild, 110
Rinkus, Route &, Indiana, Pennsybvania 15701

OBSERVER'S GUIDE TO HALLEY'S COMET. Tipp, pe-
ures and charts, Whare, whan and how o see i, 53.95 (add
§1.00 postage & handing), Carclina-Virginia Book Fairs, PO
Box 998, ML Pleasam, NC 28124,

MANTAIN YBUR VCR. Equipment and tapes tast anger,
pericrm  batler. Compeete  instructichs 3425 Wood
Publications, 5055 Vickl Couwrt, Columbus, Ohso 43220

—=

ARE YOU A LEADER,
OR FOLLOWERT Be a LEADER! "DYMAMIC LEADER-
SHIP" TELLS YOU HOW! JUST 5$6.95. Satisfaction Guaran-
teed. Send check lo; James Publishing, 558 Diision Ave,.
MP11, Eugene, Oregon 97404

ﬂlﬂimyaihawrmgmugam. Thia report
tells you how. Mad 52 lo. A. Beron, 57 Dogwood Foad,
Breman, IN 46506

FAEE SELF-IMPROVEMENT CATALOG - OVER 300
BOOKS, Lk Hypnalism, Astrology, Sex, Gambling. Heall,
Indpirational. Mches's, Depl. PM2, BE6 Five Forks Road, Va.
Beach, VA 2M55

MDIGESTION? Don'l take antacids! Free details. Health
Reparl, Box TT7PM, Ambedst, MA 01004

mlﬂ"ml Discover How. Bookiet 5300, Duidfey
Publications, P.O. Box 425, Tah, Calil. 93268

HOW TO SIMPLIFY PREPARATION of your indeedua!
ificoma tax rdturn, By CP.A Box T18C2, Southbury, Conn,
DEARD

174 POPULAR MECHANICS

CATALOGS ,

FREE CATALOG - BEST IN THE INDUSTRY
A COMPLETE CAMERA STORE IN A CATALOG

OME of the Wond's Great Catplogs, and it i3 photographic.
Sand o Porder's Camera Store, Inc., Box 628, Dept, PM,
Cadar Fallz. lowa 50613 for your Free Copy (U.S. Only). 112
tabioed size pages fiied with 4,000 fems many of fem exciu-
shep and wery unusual, Plus popular brand cameras, lenses,
fiakh, ¢ic., ab discount prces. Huge inventory, last senvica,
grial packaging. You musl see i fo beliewe i Order your Free
oy today.

KITES! Free Color Catalog, Choose
and innovalive kites. Into The Wi
Bouder, CO BO302

SHOP FROM HOME. Household, pel, FROZEN FOODS,
Gift itams. Health, Beauty, Beverages, Laundry products
Cirectory Send $1.00—BLOSE, Box 1626, Forl Les, MJ
oTe24.

over 100 unusual
. 204TM Broadway.

BOOST MP.G.+ POWER MAGNETICALLY] SASE or
54.00 Cassette. NEFP,, 660F Main, Pullman, W.V. 26421

FREE Sawe On Car Insurance Guide, When Ordeding
Brand MNaw Save Thousands When A Car Guide. Oniy
$B.00. TIMOD, 8300 Laursl Cyn. #1124, No. Holywood, CA
Bie0T

FREE AUTOMOTIVE SECURITY CATALOG: Largest
selpction avallable, Do-lt-Yoursall Pagers. slarms, hood!
locks, pless detecions, Allow 4 weeks, immedisls Delivery,
Send §1.00. Automolive Securlly Equipment, Dept. 2, P.O.
Box 382, Plalmview, New York 11803

_AUTO SUPPLIES & EQUIPMENT

BRITISH SPORTSCAR PARTS, AH, JAGUAR, MG, TRI-
UMPH. COMPLETE SELECTION OF RESTORATION
PARTS AND ACCESSORIES. INTERIOR, BODY, ENGINE,
AND ELECTRICAL PARTS. 400 PAGE CATALOG $7.00,
(203) B55-8T31. SPOATS & CLASSICS, INC_, 512 BOSTON
POST AOAD, DEPT. PM, DARIEN, CT 08530

SPIKES-SPIDER naw for traction on ice and
snow. Oulck, clean installation. Wiile for free information men-
fioning car maka, model, year, fire size. Frgiquip. Box 813, El
Darado, KS 87042

ALTEAMATOR Generator Febuiding Book,  Price:
Hedslund Engineesing, Box 28024, Las Vegas, NV BB128,

PARTS: Army Joep and buck parts. Spare Fana &
Equipment Co., P.0. Box 751, Lexinglon, Kantucky
405870751

CARPETS, fop, shocks, suspension parts for all cars 1935
1580, Free cataiogue. Kanter Auin Products, TEP Monnoe,
Boonton, MJ 07005, BO0-528- 1096,

POPULAR MECHAMICS “PLANS AND IDEAS™ CATA-
LOG #1700 — Hundreds Of wdeas on workshop projects,
glans tor shop tools, slorage houses, baats, fumitlire, ioys —
just about everythingl Send $1.00 Wi POPULAR
MECHANICE, P.O. BOX 1014, RADIO CITY STA., HEW
FORK, N.Y. 10101

FREE (ool cataleg Tooline, B17 New Yok Ave.
Martinsburg, WV 25401

AUTOMOBILES

MEW CAR $125 above deaber cosl. Leam how. 51, Waugh,
896 College Plowy., Aockeila, Md, 20850

YOU CAN BEAT THE CAR THIEVES WITH CAR-COP,
Easily instalied yoursed!, Baats many $100 syslems. Guaran-
tond, onby 51285 ppd GH Disiributors, B10A-Kansas,
Pasadena, Taxas 77508

MOTALOY rirsg valve job while driving, Guaranised. $10.00
w0 $18.00, Postpaid, Andris, Box 34081, San Francisco, CA
24134, Dapt. A

DEAD BATTERYT CHARGE-N-START charges baitefy
withut lifling hood. Plugs into cigaretie ighier. No dirty hands
o clothing. 32485 plus §2 p&h. New Brunewick ressdents add
119 sabes lax. Chague of maney crder onby. 5. & L Willama,
Durham Bridge, New Brunswick, Canada E0H 160,

FILLING DENTS WITH LEAD. Lost ant cledrty explamed.
ity guaranised method $12.00 Alan Ryan, 11385 E 14th
Ave., Aurora, CO BDD10

DIGITAL CENTRALIZED CONTROL: Heypad Control of
ALL sutomobde slecincal luncthng. Detailsd schemalics
mnatructions, $5.00. Bayside Electronsss, Box 71, Paluxent
River. Maryland 20670

MPG MINDER. Simphy record lor tracing MPG by tanidul,
E-I-m!&. $1.00 SASE: Process Enterprises, Box 234, Hudsan,
44236

200 MPG CARBURETORS: FACT or FRAUD? You
decide! Twanly-six page SPECIAL REPORAT. Fascinaling
Imlormative! Orded your copy Today. Senll $6.00 lo: Specsl
Fepor, Dept. 2854, 304 San Miguel, 5t Charles, MO 63303
FULL MOMEYBACK GUARANTEE.

EASY Mada Inexpansie T5% More Mides. Box 247,
Lebanan, Ind 46052

B5 MPG Carbureder. Bulld your gwn, Drawings and instnic-
tiong S8 85 Guarsnbesd, Ed. Huot, 2284 Chuch, Port Huren,
M ABED

REVOLUTIOMARY Proven Product INCREASES gas
MILEAGE. Ona teme appiication, Send $1,00 for inlo. AR
Industries, 8016 Harris Ave,, Balimare, MD 21234

DOUBLE THE LIFE OF YOUR ENGINEI Sond for fres
report, CAR, 2405 Clitswaliod, Sandy, UT 84092

BICYCLES, SUPPLIES

SAVE-a-Lile with Bike-Boogie. Colorful Spinning lateral
refiacior for Bloycle Mubs 5208 plus §1.00. P.O. Box 45431,
Dafas, Texas 75245

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES :

GO Karts, Mirddkes, Atv's. Kas, Parts, Engines, Lowesl
Prices, Largesl Belaction. 72 Page $3.00, Rafund-
able. Kar World, Depd. C., 1488 Mentor ., Painasvile,
Ohig 44077

(Continued on next page)



H-dTD-III:‘I"CI.E!. MOTORSCOOTERS &
SUPPLIES
(Continued from preceding page)

He-Mni-Bkee K8, Go-Karis, Frarmes, Engines, Whesds
Cluiches, Tees. Includng Mopéd Pars and AcCessones.
Maore Parts-Lower Pricas. 1885 Wholesale Catalog-52.000
Karts & Kits, P.O. Box 1028, Maywood, MJ 07607

n.mnnhmwnhmmaung §1.00. Covert,
1108 Alpire. Dofean, Alatama 3630

PLANS. Busd Your Own!! Go-Kart §5.00, Mani-Bic $4.00,
Three Whesler ATV §7.50, Hydre-Plang $4.00, Pedal-Boat
S6.00. UWP-Plans. 389 Ward, Bustington, Cntario LTR JHE

AVIATION, HANG GLIDING

HOBBY HELICOPTER. “Cnopoy” Utralight Single-Seat

r. Simplified Construction—Molorcycla Engine. Bro-

chune £3.00. Polynova. Box 706, 5t Remi, Qusbec, Canada
JOL 200

DESIGM-Build Arplanes, Hang Gliders. Simplited publica-
tiors brochure 28¢. McCoy Aircrafl, Suite 243, Box )
Manhatian Baach, CA S028E

BOOMERANGS—WORLD'S BEST! Incredble relurns,
axtiting sport. FREE illustraled calalog . . . 70 boomerangs.,
bpaoks, plans. Write loday! BoomerangMan, 1806-1 M. 3rd,
Wonros, Loisiana 712014222

LESE Expansiva Flying For A Recraational Plal. an unusu-
&l new book. Send 5705 plus $1.00 shipping to: Fisher
Aviglion, AL 3 Bax 552, Marthasvile, Mo, B3357.

JET ENGINE YOU CAN BUILD. 3 H.P. Gasolne Fugiad. 2
Fool Flame. No Special Tools. Bulld Easily. Step By Step
Pian-Manual 59.50. Jet Syslems, 102410 Ridgewood, EI
Paso, Texas TREES

LOCATE Aircraft Pasts, i ing fifabie, our

NIGHT VISION SCOPES. Racondiioned Milary wnits.
Bolh Starlight (Passnve) and Infrated (Actve]. Catalogs 54.00.
STAND Componenis. P.O. Box 8274, San Bermarding, CA
F2412, (T4} BEI-2728,

COMPUTERS & SOFTWARE

FREE programa! Ti-4A Commodores¥BM e TR5-80 s
Tenawes. EZAREIAA, Box S222MFE. San Dwge, 52105

Ti-GvaA Sottware Hardwane basgams. Haed 10 lind wems,
Huge seleclion. Fast Service. Free Catalog. Dynamic, Box
G50, Hickmille, N.Y. 11800

BOAT Piang - Pastterns - Kits - Hundreds of designs - 7'55'
- Saiboats - Powerboats - Sportiishers - Houssboats - Row-
bots - Duckbosls - Bassboats - Canoes - Kayass - Hydro-
planes - Dodag - Boatradars - Simple congruction - Proven
nstruclions - Tremandous savings! Ggantic 160-page cahalog
£3.00 (54.00 Airmail) - Inchutes Free “Boatbuilding Supplies™
calalog - Fibarplass - Fastanings - Glues - Books. Revodution-
8y “PoxygripPoxyshiek™ manual $2.00. Glen-L, 9152
Flosecrans, Bow TSEMP, Balifowsr, GA 30708

EVINRUDE - ALL BRANDS - 15884 Bargairis . . . af sites
... B200 handing ... Sooft MeCulloch parts . .. Ehscfra
Masing, 10 Mesrick Road, Lynbrook, New Yaork 11583

STEREO, CASSETTE TAPES, ETC.

CLD Time Radic on Cassefte, Quality Guaranieed, Free
Catalog. Box 8. 1000 Augusia Avenua, Eigin, lllinols 63120

TV & VIDEQ EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV CONVERTERS & EQUIPMENT, Plans and
pars. Build or puy. FREE INFORMATION. C&D Electronics,
P.Q. Box 1402, Depl. PM, Hope, Arkansas 71601

ATHLETIC EGUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Musclas - Tastor!l Free Bbokbat!
Universal, Box B884A, Detrdit, Michegan 48240

SECRETS Of Powerful Muscles. Guaranteed. Free Book-
el John Associstes. Box 1172, Mew Brawnisis, Texas
T

KLUNG-FU Free Lessons. Sand §1.00 for Postags. Mclisa,
Box 1755, Dapl. PMBEB. Honohdu, Hawail 96808

VIDEQ MOVIES. Bargains' VHS. Beta. Calalog £1.00,
Towar, Dunkoric, MD 20754-0213

“YELLOWSTONE." “YOSEMITE," "GRAND CANYON,"
"BIG BUR." VHS Beln. Free Color Brochura, 528 .85 each,
Whidemess Video, P.O. Box 2175, Redondo Beach, CA
90278

SATELLITE Systemn 5449, nformaticn §1.
2603150 Artie. Huntswille, AL 35805

Starlink,

boak shows you how, 58.95, Hlndlr -'m:r-H Huwmm
Chuskery, TH 37641

FLYING MADE EASY in amazing new GYROCOPTER
sand $10. for “5DF" InfoPack. Bensen Aircraft, Dept. PM26.
Box 31047, Ralegh, N.C. 27622

SPACE & ASTRONAUTS

MASA emblema, foys, g, collectibles. Catalog §1.25.
Aelundable. Colecior Tremds, Box 361, Deylon, Ohio
45409

HOVERCRAFT

HOVERCRAFT Plans Al Soes. Catalog $1.00. Uneversal
Howercral, Bow 281, Corgova, Henols 61242

AERQ-CAR Amazing Hovescrall bul sasify with ordnary
o0, Lawnmowdr grgne powes, Camses one man plus. Mo
s, B forwiaed, backowand, Sicdewnys over RinddSnow wider.
Complels  constructions  pians  and  brochure  S9.05
Aaro-Progects, Box 51 18PM, Clinton, Mew Jersey 08B0

HOVERKITS and supplies, E-Z-build,
HOVERKITS, Box 5346, Ludngton, MI 45431

nfo  51.00.

THE NEXT GEMERATION of satelite sysiems is harg! Pop-
ular Echosiar syslem, scramble-raady. 5589 Complste! With
staliation Guide. VISAMasierCard. 2002 innavia, Inc., Bax
2002. Gardnerville, NV B410. (B00) 628-2828 exl 510,

CABLE TV CONVERTERS. Guarantead lowes! pricas in
U.E Jisrold, Hamlin, Zensth—Many others! Lowest Dealar
Prices! Croets shipped within 24 hours! Complate illustrated
catahog, 52.00. Pacilic Cable Co., Inc., 7325z Reseda Bivd..
#108, Reseda, CA 31235, [818) T18-8614,

BUILD Your Qv Salelits TV Recerdng System Ang Save|
Instruction marwals, circuit boards, kits! Send stamped snve-
lope for mformation: XANDI, Box 25847, Dept. 28R, Termpe,
AZ BEPEZ

BODYBUILDING AT HOME. Free bockiet gives insiders
sacrel, last NEW ways 1o buid BIGGER move poweriul mus-
cles. Mr. Ameuica-Titan, Box G852, Leawood, Kanshs S62048

BEST Exevcises To Flatter Abdomen!! Writa! Cecens
Entgrprises, 277 Whitehatl RBa. 5, Garden City B, MY,
11530

FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 mokis 25 shapes.
Carmen's, Box Z20PM, West Mewton, PA 15088

CATCH Catlish . Secrel Revealed 518.00. Rilay,
TE02 Douglass, Wichita, KS 67506

BATTERY REBUILDING SCHOOL

REBUILDING and racanditioning informaton/prices. $3.00
postageharsling, Sun BatteryMoore Tool, 10415 US B8,
Selring, Florica 33870,

DISCOUNT Salelite TV —inlarmation 51, Depl. VI, P.O.
Bow 33401, San Anlonig, Tx FRZ33

BATELLITE TV SYSTEMS SAVE MEGABUCKS from tha
workds largest mad order satellile destributor, Complete ranga
of satalile systems irom a basse $369 urd 10 & deluxe, remole
control model for $775.00. Everything guaransesd, svenything
Included. Mame brand, FINEST QUALITY products. Send 52
for  Holiday caleiog. Dealersheps  availsble.  Vaksood
Erteprises, PO, Box ©, Aed B, CA 96080
1-B00-551-8117 in Calilomia (318) 527-5360

ENGIMES, m'rnn:

BANKRUPT SALE! 388cc two cycle engines. Complata
with sbectnc slar, carburelof, manuals. Brand new - $250.
Save HundredS. Hydeotech, Box 14444, Long Beach, Ca
BOBO3, 213-424-6004.

“SPLIT-A-FHABE.” Aun 3-phase motors on single-phase.
Plans £5. Free wkwmaton. Electro, Box 4405, Lncaln,
Maoteaska BES04

CB'S, RADIO & HAM EQUIPMENT

UNEAR PARTS — Tubes, Transisiors, Moddications
MRAF455 512, MAF454 518, MAFATT 311, Catalog. RFPC,
Box 700, San Marcos, Ca 92088, (519) T44-0728

POLICE Scanness, Boprcat, Flagency. HPR, Box 18224,
Dierwver, GO, BOZ18,

CB MODIFICATIONS! Frequancies, stiders, FM, ampid-
815, Dok, kits, répairs, high-percimance acteasonas Cata-
log $2. CBCI, Box 31500M, Phosnix, AZ B504E

CB Aadios Andennas Car Sdereos. Send 52.00 For Owr
Wholeanle Calalogue. Groner Sales Co., ALY Box 555,
Stanley, N.C. 28164

CH MODIFICATIONS, Linear Planbook, Kite $1.00 refund-
able. AP, POB 263, Newpor, Al 02640, 401-B48-5627

ELECTRONICS

BUGGEDT? WIRETAPPED? Find oul lasl Courbarmes-

swrel eguipment catalog $1. Capn Ehectronics, Route 1P,
Cangn, GA 30520.

ELECTROMNIC DEVICES for SECURITY, COUNTERSUR-
VEILLAMCE. and PERSOMAL PROTECTION. Giant sudy-
four page tatlogue 100, HUNTEREX, Box 12822,
Winston-Salem, NC 27117-2922.

ADVENTURDUS Listening Device, Plans $500. FAP
Eninfprises, Box 51272-A, Paio Ao, Cabf 94303

SATELUITE TvI! BUY SMART!! NO SALES TAXN ALL
BRANDS!! CALL COLLECT FOR BEST MATIOMAL
PRICES! 505-246-8335.

SATELLITE Talewvision Systams, Whosesale to public. For
hee calalog ca® 1-800-624-2084. I Pennsybana collect
T17-586-1732 Mon - Fri 910 5 EST.

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOUR OWN - Travel Tralles - Fifth Whealer - Mogor-
home - Camper - Pickup Cover - Plans - Pallems - Kits -
Catalog 51 - Glen-L A-V's, 5152PM Rosecrans, Box 756,
Balilicwer, CA 830706,

BUILD 1-hg versalile AIR COMPRESSOR, Maximum
sure 125 P51 Send for Plan FL-1717 + $6.85 in: PO R
MECHANICS, Box 1014, Radio Ciy Sta., Mew York, MY,
16101

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Fest, Com-
plete ready W use—onfy S498,00, Model PYW200-
AVAILABLE FROM YOUR LOCAL DEALER, or oroer direct,
{Mastar Charga-Visa). Datho Mig., Inc, P.O. Box 12110,
Lubbock, Texas 79452~ Phone: (BO&) 7448774

PLANS, TENT & LUGGAGE THAI.?HB for malareycie o
caw. Free brochure. Creative Plans, 26615 - 16ih 5., Kenl, WA
98032,

BOATS, OUTBOARDS, TRAILERS, &

BOAT KITS - PLANS - PATTERNS - Workd's Larpest Catl-
alog - 200 Desgns - 40tn year - 880" -

Stesl - POWERBOATS - Cruisers - Houseboals - Hydro-
planes - Runabouts - Duckiboats. Candes, Wayaks - SAIL-
BOATS - Daysailers - Tradarsallers Multhults - SUPPLIES -
Epcxias - Polyesbers - Clogh - Foam - Fastenings - CATALOG
+ .00 {Ainmiail $5.00) - Includes free Intarnationsl Design
Catdlog. (Armabeur Boatbuilding Book 56.00). CLARKCRAFT,
16-F Agqualane, Tonawanda, MY 14150,

Plywood - Fibergiass -

MACHINERY, TOOLS & SUPPLIES

4" METAL Cutting Lathe §5104.50. Taig, 15048 Procior,
Indusiry, CA B1746

BEST Prices, Woodworkers Machinary Catalog, Fres,
MeKilligan, PRCES, Johrson City, N.Y. 13790

LATHES, Miss, Tools. Many manufacturerss. Biue Ridge,
Box 536V, Humcane, WV 25526, 1-800-8T2-6500. WV
1-542-3538. Catatog $1.00.

(Coantinued on next page)
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MACHINERY, TOOLS & SUPPLIES

[Contimasd from m E}
SMALL FOUNDRY Furnaces, Supphes Free Meralire
Pyramid Products, 3738 South Tih Avenue, Phoanie, Anizona
B5041

“SHARPEMERS REPOAT" Morthiy Mowsliaiter, Sharpan-
ing Guidebook, Angle Wall Chan, Frée O8lails. Skog
Company, Depl. PM2, P.O. 22550, Minneapalis, MK 55422

STEEL, Auminum, Brass—Shesl, Bar, Shop Supples
Prans. Write: CEI, BR1, Box 163, Cameron, IL 81423

BANDSAW BLADES, Any Size, Free Morature. King Saw,
6541 Tidewaler Dova, Morfolk, Virginia 23508

MAKE WOODEN TOYS - PROJECTS - 100's Plans, K,
Hardheood Parts (loy, crall, lumilure], Tools, Wood, Supplies.
Color Catelog $1.00. (614) 484-4383 - Cherry Tres Toys,
Beimanl, Ohio 43718 - 0368

HARDWARE CATALDG $1.00 Refundable wilh lirst arder.
Tha Baver's, PO Box 12, Wills Point, Texas 75169

LOG CABINS & "A" FRAMES

LINCOLN Logs NC—Ka 15% Under Mig. List. Skurskl, 11
Believue Hgls., Binghamion, NY 13805

FOR THE HOME

WORLD'S LARGEST CATALOGT Three pounds 704
pages. Ewvery Tool, Supply, Machine Imaginable S5.00
Aslundabie MeKilligan, PM-2-BB, Johnson City, Mow York
13790 -

BATTERY CLOCK MOVEMENTS. Below wholwasle
prices. Besl Quality Calalog 31.00 (refundable). Yankee, Box
26, Thompson, Conneclicul 08277

GUARANTEED replacement on phasts: lurmiturs, inlorma-
tion. 8223 Mapla. P.O. Bow 4237, Omaha, Neoraska 58104

POWER FAILURE LIGHT Plugs into wall puflel, Goes on
whan power iis. Has rechargeable bafteriss—doubles as
llashight, 511 85 postpaid (PA. aod B%) Gt Collage, & South
Cwerhil Ad.. Media, PA 10063

CARBIDE - TIPPED, Circular Saw Blades. Free ibereiune
Bades, B0 Dept, 1 East Hamon, Seatile, WA 88102

FAVORITE WODD TOYS, Pallemns, Pars, Whaets, Cala-
tog $1. Toys and Joys. Box G28M, Lynden, Wash. BE264

AMAZING 12 I 1 Scssors—For Serous Spostsmen,
Campatrs, Gandeners. Fres Brochure. MoMea's, Depl. PM2
BEE Fiva Forks Road, Va. Baach, Va 23455

STAIMLEES steed ring shank nails (T304). Brochwe 31.00
(rakundakde), Amédcan Sisnless Hardwars, Box 327P,
Shoemalkersville, PA 18555

LATHE OWNERS find sxact cerlar of workpisce with ines.
pansive lool. Freq inlo. Crafimark, Box 6304, Mariefa, Ga
0065,

AMERICAN Mans 5 hp single phase 1750, mators. 515000
FOB. Daiy Mg, Box 7P, Fockwal, NC. 28138,
T04-TE2-070

CATALOG FULL-SIZE FURNITURE PLANS - 52.00
Ralungad with hrst crder, Traddional, Early Amencan, over
180! Fumiture Designs, 1435 Sherman, Depl. CP-86
Evanion, IL 80201,

BEET Country Fumiture Plans. Catalog $1.00 irefundabie)
Harmmérmirk Afsocinled, Box 201PM2, Florsd Paric, Mew
York 11002,

MAKE PVC PIPE FURNITURE, Many proven plans and
s Proldabe Bame budmisss, FREE details, Casual, Bax
208, Tewkabury. Ma_ 01876,

HOW To Build Cabinats. llstrated, practicsl plans—
dimafsons—pChrigues. 55 96 Pershansky Publishing, Bax
MBPM, Tamagua, PA 18253-0348,

ENERGY SAVING

BAVE up 1o 507% on HEATING and cooling wihout cost
Send 52.00 for report 1o: Bag T7, AL & Box 207, Ceniralia, Bl
el

REDUCE ENERGY COSTS 25 PERCENT! The Six Ener.
gybusters raguare latle or no svestment. For comglee ingirc.
tions mad $6.00 1o; Wamer Publications, Dept 42, P.D. Boa
BEG, Cherry Hill, ML OBIO2,

FIREPLACES and WOODSTOVES clepned AUTOMATE-
CALLY. Easy, Quick and Sale with ihet ASH GEMIE. Send 1o
Mustrated brochure. Planse enclose 51.00 pastage and han-
diing to: Awr Tech.. P.0O. Box 521P, Sulton. Nebrassa 68373

LEARM WOODCARYING. Make decoys. Whitthe. Catalog
%1.00 {refundabla). Sikverlakes PMB02, Box BA005E, Morcroes,
GA 30083

HOME BUILDING & REMODELING

WHIRLPOOL Bathiul Kils, Adsembls Yourssll And Save.
Gatalog 33,00 JETBATH, 11,300 South Post Oak, Sufte 3,
Housion, Texas 77005

BO0 pans lor WINDOWS-PATIO DOORS - STORM
OORS - DRAWERS. FREE PART IDENTIFICATION BER-
VICE. Repair instructions for double hung windows. Wood
Snap-In window grilles. Catalog $2.00 refunded with first
ordar. Visa, Blaine Window Service, 1921 Blaine Dr. PM-18,
Hagersiown, MD 31740, (307) 787-2510

b1

PLASTICS

CASTOLITE Liguid Plasbcs. Cryslal chear, colom. For casd-
ng, embedding, coating, liberglassing: in ndustry, Isboraio-
s, crafl wovi, Reproduce your designs with our mold mate-
rigls. Catnlog 5200 CASTOLITE, Depl. BEAPM, Box 381,
Waadsiock, L B00HE,

DO IT YOURSELF

INEXPEMSIVE, EASY TO BUILD PVC PIPE BENDER.
liusirated Instructions $9.65. Skoll Structures, HC Box 310,
East Bevashre, Vermont 05447

LEARM Locksmithing, Video Lbckemith Library. $3.00 - For
Lists. W. Balol, 232 Dovecview Cres. 5.E., Calgary, Albara,
Canada. T28-1Y8

OVER 400 WOODWORKING DESIGNS! Create profdabie
1ows, pifis. whirgigs, ok arl. household accossoriss and
mare! Brochure PLUS Sample Patlern only 32.00. Accenls
{BF-26), Box 262, Danvers, MA 01023,

PYC FABRICATION, SPRINKLER SYSTEMS, Serd
$12.85 to: BAS Publcations, Box 3947, Odessa, TX 78767

SLIDING door cioser. Save heating. cooling costs. School
ftestad. Easiy installed. Plans 605 Kit $15.95 P.O. Boa
1361, Conme, TX 77301

HAIL—SCREW LUBRICATOR reduces Inchon on nad
points, Driving s easiar, comes with & ball dip, Only $3.00.
FaAH-N. Box 2228 Evaralia, Ind 47714

LIGHT BULBS LAST 100 X LOMGER! Wile! Cacere
Enterpriges, 277 Whiteha Rd 5., Garden Cily 5., MY
11530

SOLAR & ALTERNATE ENERGY

BOOKCASE WALL— A lloor-io-cedirg Dookcase wilh cab-
et space on he bohosm, Cwer 13 K, harey. bt you can adust
shall wadth 1o Rt any weal (PM-1008—5595) Oder kom:
Popular Mechamics, Box 1014, Radio Ciy Siation, Mew York,
MY 10101

FREE HYDROGEMN FUEL snd Qwygen Generabor wses
Wader and Solar Cells. Plans and Kt 12,00, Praing Powed
Box 8281, Egmonton. Aberia. T6H OL0, Canada

HEAT EXCHANGER PLANS -Roviewad in New Shefies
magarng-Aemoves slale air, mogtee, don from your
homma, while heating the Tresh air. Operates for pennies per
day. Readily availabse malenals (phwood, pine, polystyrane)
cost undar §75.00. Complele dustrated instrucitons, matenals
kest, cubting patlenns and more. §$11.50 ppd. Conneclicul resi-
gents add tax. Haalex, Box 243, Columbia, ©T 06237

HEATING. FUEL SAVERS

HEATER: Make bom scraps use cheap fuel. Plans, panls.
£3.00. Hamiign, P.0O. Box 499, Lake Hamelton, AR 71851

HOME CRAFTSMAN

OVER 75 FULL SIZE PATTERNS! Craate prafitable wood-
en gifts, loys, househald acopssonas, PLUS "Shop Secrels”.
Oy 56.00. Accents (P-28), Box 262, Damvers, MA 01823

TOUCH LIGHT CONTROL comvert your lamp 1o a touch o
light modSel, grves 3 way ighting from an sconomical one way
bulb. Send $19.85 1o JAS Associates. 1050 Darothy Lane,
Harker Hegghts, Texas 765343

UNFINISHED picture hame mauldng. Faclory cleseadl
0% discount. 200 styles, Write: Japs, 126-PF Seventh MNarh,
Hopking, MN 55343

WODDCRAFT PATTERMNS, Windmilla_ Weshing Walls, Birg
Houses, Festars, Fiying Duck, Pheasan!, Culdoor Plarters,
Caiaing $1.00. Craters. 17840 US 27 Monh, Dewsi
Michigan 48820,

176 POPULAR MECHANICS

WOOD, WOODWORKING

WOODWORKERS supplies catalog!! . Hundreds we-
negs, foymaking, trming squares, caneng blocks. hasd-
woods, patlems, boaks, cane, dowals, pegs, spindies, mare!
Bargain offers nciuded. Send §1.00. Morgan, PO1M30, 1123
Bardsiown, Louwswibe, Kentuchy 40204,

“WOODOFF" Dear Litte Cheer Plans 5500 DOEMOCO,
PO Box 8448, Lowssvile, Ky, 40208

FREE WOODEN TOY PLAN 54.00 Value. Send 51.00 far
postage. Toycratt, S01-PM2 Eas! Main Waynesborg Pl
17268

WOODENTOY  Parts, Pattemns. Free  Calaksg.
WODDENTOY, Box A0344PM2, Grand Junction. GO 81504

MAKE SMOKING PIPES. Book. Mawrials, Tools. PIMO
PIBE, Bax 58211, Chicago. Iinos 60658

NEW T.¥. PROJECTOR LENS, TURNS ANY T.V. INTO
PFROJECTING T-FOOT PICTURE. Lens And Plans §16.95
[{MONEY BACK GUARANTEE). FREE Information. Angel
Gite -BF1. 6481 ANanbc - N108, Lang Beach, Calitomia
0605

NEW! Esrminale ROACHES quickly. Guarantsed. Sand for
FREE DETAILS. Kruse, PM-Z, 136 Momson. Mt Prospect. IL
80058

ELECTROPLATING. Complele amateur's textbook. Al
mptals Electropiate matallic nopmatalic items 51195, Delads
fre. Tropie, Box 95-P2, Paim Bay, Flonda J2908,

BELT BUCKLES for coins of glones, specialty buckies,
jewelry mounlings, cul stonas, clock works, Wholesale cata-
g 252 Eloxtte Cop., BOEY: 101h Streel, Wheatland,
Wiyomeng 82201

1600 YALUABLE CATALOGS! | 1 Every Subject Imagin-
apie! Direclory £3.00. Catalogs Galors, 7914-M2 Springheld
Village. Springfield, VA F2152

PATIO Pipe Furniture, Complale lustrated Plans. Gawve
75%. §5.95. CGW Enterprises, P.O. Bok 856114, Plang,
Texas T50686

INSTALL YOUR OWN IN GROUND SWIMMING POOL lor
a5 low as $1,885.00. Chaswick Pools, R, #28, Chaswick. Pa
15084, 412-274-6400

14040 Cadalags listed and Described. Sources for Everything
Imagnabie §4.00. Masteriog, Box B79-F. Fairfax, CA
4950

APPLIANCE REPAIR - Book writen by Aelired Service
Techneian shows SECRETS, FREE DETAILS. DLA
Publications. ¥13 Siverstone. Richardson, Texas T5080PM

CHERAY, DAK, WALNUT, MAPLE Boarda. Small Orders
Our Speciaity. Send $1.00 for Listing (Refundgbie). Pari
Timber, P.0. Box 558F, Orchard Par MUY, 14127

PLANS, BLUEPRINTS, PROJECTS

PLANS FOR 100+ TOOLS, Catalog 51.00 Redundable.
Wood-het, 3314 Scholf, Peoria, 1L 61604

CHILD'S Playhouse-unique desigr-Dotailed plans and
instructions-§5.00. AC Enlerprises, P.O. Box 261, Kinshey,
Kansas 67547

59.95 Buys 123 Desipn Your Cwn Home Plans. Box S6022,
Houston, Texas TT256

50 TRAILER PLANS Malorcycie, Liility, Car, Construction
easy—Sirgng, Simple, Streamhned Catalog $3.00 (Rafunag-
able). Tag-along, Box 15107, Salem, OR §7306

CHROME-LIKE Emaciroplating Kis. §17.85. Free Deiais.
Jugsenea, 321PM Chades. Cherokes. 14 51012

SAVE 17% Energy. Mew Wal'Ceding Covening. Easy To
Apply. Send $1.00 For Indvmation And Samples. Insutwall
Lid., 2838 W._ Ridge Pike, Eaglevile, Pa. 15403,

“PACFESSIONAL" GIANT SCREEN PROJECTION TV—
"Dan't be ooled by cheag imationa!” . . . "Butid the best for
homie ar high profil with lenses and scresns ushzed by SONY,
TEMITH, SYLVANIA, ard MAGNAVOXI™. . Gemple con-
struclion! . . lusiraisd information and complete parts cata-
log $2.00 . . . Money back guarantes! . . . POLIFVISION, 187K
Cyprass 50, Throop, PA 18812

HOW! . REPAIR TVS.EASY. Servioeman reveals
SECRETS. Wrile, Fessarch, AL 3 Box 6018M. Cohile, WA
20114

{Continued on nexi pege)



DO IT YOURSELF
{(Continued fram préceding page)
MAKE Darboard THROWING STARS. Prars $2.00:
muhnuu. Fcute 1, Willamstown, Ontarie, Canada. KOC

PROJECTION TV .. . Comverl your TV 10 project 7 Fool
picturs . . . Aesulls comparabe to 2,500 projsctors . ., Total
Caost less than $30000 . . . PLAMS AND B LENS 51995
Biustrated information. FREE. Macrocoma-BF, Washingion
Crossing, Pennzylania 18677, Creditcard Ordars 24HRS.
(215) TI-3879,

SUCCESEFUL NOISE CONTROL = your house, apart:
mand!! Easy slap by Slép noise insulalon bogket, ol of
unknawn hints. Do & yoursell with ional resatts—in any
room! §5.45 - guaranieed Order lodey!! Dupont Guy, TEOE
Brggs, Longueuil, Cwe, Caneda, J4J 154

COMPLETE In-Giround Swimming Pool Kits rom §1595.00
Freg Brochure and Prica Lists. Bumet, 4601 Bunkerhill, Morh
Litle Fiock, Arkaness 72116, 1-B00-251-4883 Ext, D).

RADIO CONTROL Aurplanes, Boals, Helicopters, Suppbasg.
Bag Dhscount Cataiog 55.00 {Refundable). Modslars Supply,
Box 310P, Eclechc, AL 35004,

'Mﬂl.lﬁl.l.l"l.ls —Foreign Priceds| and cetalog Freel
Appeovals. Schnelder, Box 1240,

“WORKING STEAM MODELS™ KITS or ASSEMBLED, -
Tractors, Locomotives, Limousane, Roadsier, Truck, Engnes,
Two Steam Books iolal 58 Color pages 54 05 (Relundabia),
Cotored Circular §1.00 Winter Duscounls 20%. Dsamond
Entorpeizas, Dapl. PMF. Box 537. Alaxandria Bay, NY 13607,
134751771

TOYS, GAMES, ETC.

FREE LS. Mirt Set. Approvals. Hildebrand, Bax 4867,
Santa Clera, Califormia 85054

35 DIFFERENT Ol US Revenus Stamps $1.00.
Winchester Stamps, Box 3582, Manaliald, Ohio 44907

CHILD-POWERED INGGER: Here's an ideal praject for (he
crafisman who wants to bulld an exceptional 1oy hor his young-
slor, The diggar works baautduly and provides hows of fun
and emercis for its prowd young ownes. Plans and maberial
sl PL-1B22-84.95. Serd order lo: Popultr Machanics, PO,
Box 1014, Radio City Station, New Yo, NY 10101

MAGIC TRICKS, JOKES,
VENTRILOQUISM

TERMITE repair book, free indormabon. P.O. Bax 7854, San
Jose, Ca. 85150

REPAIR MOST ANY TV .., EASILY) Wrile: Caffronics, #02
Maina, Windsor, Il 81657

SMONER: Easy Oull Guaranty Or Monsy Back. Send:
£3.00. MacMamara, 5701 MW, 110 5L, Haleah, FLA
oz

4327 Catalogs Bsted Sources for Anythingl 55.00
Direciory, Box $2452M, Atlania, Georgia 30314

DUTCH TREAT Do-it-yoursall plans and instrictons for
buildng your own Dutch Mini Bam. Attractive and
Oflers large siorage area — 10° = 13V with 8 leat of head-
moom. Dutailed drvwings and matariats bgd, (B1279--55.95)
Wiite: Popular Machanics, PO, Box 101 4, Radio City Etntion,
New York, NY 10401

FREE Catafog! Things you neved kidw axisled! 1800 Mo
alfties, Jokes, Tricks, Sciance, Hcbbwes, Spors.
Johnson-Smith, C-1013, ML Clamans, Mich, 48043

LEARN VENTRILOQUISMY Guaranbead Instructan, Sug-
plies, DUMMIES. information Free! Maher, Box 420-PM,
Litsleton, Colorado 80180,

FUMN CATALOG, £3.00 Trick, £1.00. Magc, Jokes, Smowa-
bombs, ABRACADABRA-C-420, Scolch Plains, MJ 07078

HOBBIES & COLLECTIONS

MAZE & Historical Mditary CoBactitles. PREE catalog. HMA,
Box 1006PS, Latayate, CA D454,

MILITARY Madals Catalogue $1.00, Subseriplion Yearhy
$6.00. Varnon, Box 1387PM, N. Baldwn, NY 11510,

REPRODUCTION MOLDS

LEAD BOLDIER MOLDS, Scarce Civil, WWI, Cannon
Fantasy. Mustrated Brochure 31.00 (Relundable). Dunkens,
Cabvert, TX 77837

mi, CRAFTS, SUPPLIES

LEATHERCRAFT Supplies calalog, toots, $1.00 (retund-
abrie.} Crafter, Tom Been, Tx T5488-0778.

STAINED GLASS SUPPLIES Comglete Cataiog 5200 (re-
hndable). Sunshine Glassworks. 3630 Harlem, Dept CT,
Buffalo, MY 14215

CLOCK WORKE. Wood clock banks, rockhound supplies,
be#t buckies. cul slones, sle. Whalessle catalog 25¢. Elaxite
Comp., BOGS 10th Street, Wheatand, Wyomng 82201

“GETTING Slarted in Staimed Glass” $1.00. Whitemare,
Box 20857, Hangwer, Mass. 02339,

DECALS, EMBLEMS. PATCHES

m.ﬂ. Embroidered-Your Design Low Minimum.
Frae Catalog with Prices. Southern Emblam, Box 8P, Toast,
MG 27048

CUSTOM EMBROIDERED EMBLEMS, PING, DECALS,
Free ‘Crrolen. Rush Swetch. Stadd, 61P Jane, MY.C,
1004, [212) B28-2293

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE Liat to Senous Collactors. 30,000 indian Afifacts,
Pots, Spears, Axes. Glale. Beadwork. Caddo Trading. Box
869, Murfreesbon, AR T1958

INDIAN refics List 35¢. identilication Boak $10.00pp. Asrow-
heads, wic. samples $16.50pp. Secrists, Deerfeld, Mo.
B4741

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-FM $1.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127,

JEWEL-Jika crystal stona ciocks., Mo btwo aver aliks!
KatsAinished, Steabar, P.O. Box 463P, Andover, N.J. O7R21

HOL-TITE sanciion cups. Mewly formuiated resin produces
crystal clear cup with amazing grip. Kilchen, bathwom, ofice,
workshop. FOUR 1% cups with afached hangers §1.50
posiage pald. Specalty Sales. Box 310, Worcester. MA
01608

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

m‘roﬂi for Fan and Money!!! Free bookket!!! Canpons,
Boa 4087144, Detroit, Michigan 48240

STAMP COLLECTING

50 YEARE Oid fitwen different Unided States, over fifty
yeas Oid—25¢ with approvals. Jaxon, Box C11-P, New
Hocheits, Mew York 10804

FREE! Big Bergasn Catalog - Mew Edition ligtng (housands
ol bargainsg including U.5. & B.M.A_ stamps, packets, albums,
RCCASKONSE and sUDpees. Alsa ine stamps krom ouwr appnoval
smrvice. Buy only what you ke, Flaturn balance promgithy!
Thank yau. Ssmp  Co., Dopl.  E2EPM,
Jamestown, NY 14701

FREE!| Beautdul Stamps. Gold. Sibear, Other
Dwior, 21127 Flestwood, Hafper Woods, M1 48325

1,000 &Haram Worid + 100 ditterant

U5, § commemorative plate blocks or 30 mint commemao-
ralives $1.00! Approwais. Gordon Dwmwison, Mokomis, FL
33555

100 Ditlarent U.5. 25¢. Approvals. Bradiey, Box 425P,
Midiothian, WA 23113

ON APPROVAL CUALITY fomeign sismps-reasonabis
prices. Isham MaConnall, Box 47, Badiord, MA 01730

50 US Mosty wlives B0, Mo Approveis.
Gitson, Box T, Wilkamgiown, M 08084-0488.

CAMADA. 50 ddferent 25¢. Approvala. Onoszky, I!-uu‘l-c
Samie, Ontario, Canada NTT THE

BARGAIN 100 World-wide Siamps 25¢. Quelty Approvals.
A. Parker, Box 143, 'West Brooklieid, MA 01585

50 DIFFERENT Oid L5, batwaan 16861 and 1930 - §1.00,
Ed Aoush, 423 Shepard, Manshald, Ohio 44507

125 DIFFERENT. Pictorinly, delfnitives, ag, eic. §.50. Low-
Coleeada BOS3T

ISRAEL 15 Dufferant 10¢ Approvals. Sam Charen, Box
6646, Delrey Baach, Flonda 33444

FIFTY U.S. 25¢, Approvals. Zanetich, P.O. Box 264P,
Ciaidyn, Maw Jeray DE107

CAMADA statar packil including commamonates 108,
approvals, Hansy Boardman, Litle Valley, New York 14785

FREE Gsh With Firsd Purchass. LS. Approvals And Wani
List Sarvies. 20¢ lor Handing. The Slamp Boutigus, P.0. Box
456, Marison, NLJ. 07840

BEAUTIFUL Compisin Sets Warth $10 For B0z When
Mwnzummw.mmm.w.
1045

FREE 50 U5 with approvals. Carteright, 405 Cararmal,
Hopaingvibe, KY 42240

PHILATELIC SPECTACULAR! Twenty Compleie Sats,
Mini, Used. Commemoratives, Topicals, Puciornals, $1.00.
Approvals, Abbott, Box 4000 Somers Point, Now Jarsey
D244

NSCOUNTS: 8629% - T5%. Approvals by country. Gains,
T16-5 Sigtewnth, Mattoon, IL 61838

SPECTACULARI 300 Breathtaking Stamps from 35 Coun-
tries. Oty §1.00 with |zlesl barpana and sensalional approv-
als, StampsPles-+, Dept. MBS, Box BB2F, Toronto, Canada
EETY

107 Difterant Trianghes. Space, Anemals. Eic. $4.00 Value
Cnly 10¢, Approvals. Fayetbe Swamps, Dept 418M,
Fayettovilia, NY 13088

T CAMAL zona 26¢.
South Hpdiey. MA 01075

AMAZING, Exciting 200 differsnt’ 50¢, approvals. World
Stamps, Depl, P286. 6052 Judwick Circle, Hunbngion Beach,
C 92648

FREE 100 Canads with reqguest of World Wide approvais,
Briners, P.0. Bax 5607, San Mateo, Cald. B4402

FREE! 125 Difforent Foreign, $10.00 Catalog Vahue,
Apprewals, Rick's, 520 South 23rd, Herin, IL G948

. Marked, 30 Grandview,

Mongokan b
£3.00. Approvals. ADULTS ONLY, Gouge, Box 1320-MD.
Ekrabetiton, Tenmesses 37643,

101 Large Piclonals 50¢ when requasting
pprevais, Banal, P.O. Box 210244, Dalas, TX TE211.

52 LESSOMN cartooning course. Caroontsts Magazine,
both §5.00. Hastman, Box 30367, Lincon, MNebreska

LEARM SIGMN PAINTING, Pin Siping. Free Catalog.
Haulmann Company, Cantertown, Missoun 65023

MODERM Cartooning taught by mail. Write lor free bro-
chure. Cartgonerama, Box 263-2M, Braniprd, Conn, 06405

UMNITED Mations 3 Complate Mint Sets 28¢. Approwals,
Comelta, PO 1500-M, Lake Placd, Flarida 23852

BREATHTAKING Beautilul. 50 Dstlenenl mint Monacs pas-
tonals commemaorativas only $1.50 wih ment complede set
approvals. Pagoda, Box 132F, Sikdney, Ohlo 45365,

WORLD ‘Wide Stamps mauniad in books on approval 2e
and up. TRUST STAMP COMPANY, P.O. Box 1004,
Jamaica, MY, 11435

50 RAUSSIA 2%¢ Wordwide Approvals. Bienell, 2304
Hansosk #8P, Austn, Texas TATSE

COINS, TOKENS, CURRENCY

§498 Fine One Cunce Séver Aounds. SILVER DOLLAR
BIZE. 510.00 Each. Limit 2 Par Order. Bob Myars, 112 M
Masn, Fairport, NY 14450,

CAR CLUBS

MODELS, MODELS SUPPLIES

FIRING CIVIL WAR ' - NAPOLEAN Mode! CANNON
PLANS, 55.00: CATALOG $1.00. Groen-PM26, Box 882,
Shalimar, FL 32579-0892

FREE Sumprisa Collachon with apgrovais. Gould, Bax 2130,
Potaluma. CA& #4353

OME! Two! Three! Cem Siamp Approvais! Regardiess Cal:
alog. Kiosier, 4164 52nd, San Dwepo, CA 82105

FERD CLUB—improvemants, lips, Bocessonies
3PF Penninglon-Lawrenceville, Trenton, MU 0BE38
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YS, SONGS, MANUSCRIPTS

POEMS, Songs Wanled. Free Recordeg Pulblishing.
Broadway Music Productions, Box T438PM, Samsota, FL
33578

MUSIC INSTRUCTIONS & IHS:I'HUHINT‘S

ACCORDIONS, NEW, USED. Electric, alectronic, Cordo-
vons, concerinas, Bubton Boxes, Hobrers W Buy, Sall,
Trade, Exchange, Rapar, Tune, 50 ¥ears Expenence. |f Deat-
ers unavailabla, Call or Write for Brochusras, Mastercard And
Visa Accapled. CASTIGLIONE ACCORDIAN, 12644 E. 7
Misa, Datroit, M| 48205 313-527-1585

INSTRUMENT Kits! Build Appatachian and hammsned du-
chrmars, banjos, mandoling: sven harps, harpsichoeds. Fres
Catalog. PM Hughes, 4418 Wes! Colfax, Denver, GO B0204

PIANDS, PLAYERS, PUMP DRGANS. Rebudd dnd repair,
of “How-To" books, $2.00 (refundable). Vesial Press,
WVerstal 11, Now York 13850,

VIOLIM, GUITAR, etc, making melenals, accessories,
books, Catalog, $1.00, Wernaticnal Luthinrs Supply, Box
580387, Tulsa, OX 74158

“JET/GAS TURBINE CAREERS!"  Homestudy
courses — theory, maintenance. overnaul — Estabiished
1857. AMERICAN JET SCHOOL, Deparimant PM-3, Darby,
Monlana 58823 (408) 340-2100

HIGH SCHOOL DIPLOMA AT HOME, NO CLASSES, Low
cosl. Infarmédtion FAEE. Call toll ree 1-800-226- 5600 or wile:
Amancan School, Depl. #345. 850 E. 58th 51, Chicago, IL
BOB3T

FREE Catalog. Learn Auctionaenng, Nashville Auction
School, Box 180, Lawrencebueg, Tennessee 38464

JOBS—ORLANDO, FLORIDA. Come on downl Great
demiand in i falds! Send now for free report. Tosmors, Dept. 2,
6422 Undine Way, Ordando, FL 32808,

FIREFIGHTIMG Eam $20,000+ . Leam How SASE. PO,
Box 402, Alpine, CA 92001

EAGER TO MAKE MONEY? Wiite lor ires detais! Mo obli-
galion. Canser & Opportunity ing., 12555 Biscayne Bhed. Suite
220, Migmi, Florida 33181

HELP WANTED

PIAND TUNING PAYS - Piano funing - Electronic organ
sarvicing. Learned sasily at home. Free booklat. Niles Bryant
School, PO, Bax 20153, Sacremento, GA 85620

SUPERLEARNING! Trple learming speed trough music!
Davelop Suparmemory. condrol siress; access polentals.
Free - book excepl & catalog Supgrhlmﬂg 450-P2
Seventh Avenue. NY.C. 10123

HEAR Uis Oul! Texas Ralinery Corp. offers an opporuniy
far high income Plus cash bonuses and fringe benafits i your
arei. Regandiess of expariance, wiile; W.F. Sears, Pres., Box
711, Ft. Warth, Te, 76101

AUSTRALIA — Openings Mow! Top pay| Transportation.
Plus Weridwide Bstirgs: 32 00, Jobwarld, Bax BR1E, Cypress,
CA 80830,

AUTOSUGGESTION. Sleap-leamning headquarters Tapes,
recoeds, books, Giganiic catalog iree. Research Assnciasion,
Bon 24PM Dlympia, Washinghon 98501,

OVERSEAS L.5. Jobs Avadable. Unlimided opportunities,
Wite for application. Employers, Box 3239-G. Gud Shores,
AL 38542 ov call 205-B88- 2500,

LEARN Asieep or awake. Records, tepes, eguipment! Free
catalog! Dréwer PM-400, Ruidoso, Mew Mexico B8345

ACCORDION Top Brands, Cardonvax, Buy Direct. Tramen-
dous Dhecounis. Trades accegted. Free ochuwe. FPM,
Accordion-O-Rama, 16 Wesl 15th Sireel. New York, NY
10011

INTERNATIONAL VIOLIN COMPANY, Catalog lor nsine-
manl makers, reparars. IMporad tonswood, 10ols, vimishes,
paris, accessores. sirings, cases. Ewopean instruments,
bows, Assembe yoursall vickn and gustor kits. Catalog §1.00
intludes 10% discount cediicate. Depl. GB. 4006 W.
Bebsadens Ave., Ballimona, Md. 21715,

ELECTRIFY Playsr Pianas, Pump Organs Cuickly. inex-
pensivaty with Les Silem Suction Linits. Write: Lse Music, P.0.
Box 30BF, Cubeer, Oregon 57724

HOHNER HARMOMNICA, instruchon book, demonsiration
record and case. §14.85. Eagle Gifts. 115 Slewar Avenus,
Lansdowns, PA 1805). Sahsfaction guarantead.

SELF IMPROVEMENT

COLON CANCER Home Test Fras Information. Scimblic
Industnes, Dapl. P, T4d47 3outh Hanigon Way, Listelon,
Colorado BIN22

STOP smoking in 5 days. Free delsis. Sell Addressed,
stampad envelops. Box G434, Las Cruces. NM 88001

EXTENBION And Posi-Graduaie Awards in Philescphy,
Arl, Science, Bolanic, Medicine, Homaopathy, Radionics, and
oihees. 30 subgects Curmtular free [airmadl £1.00 relundabie).
Regstrar, Subsex Coliege of Technology, Highfeid, Danhill,
Sussex, England.

AUSTRALIA WANTS YOU! Big Pay! Transponation! New-
ssl Employment Handbook—$2.00. INTERNATIONAL, Box
19107-AN, WASHINOTOMN, DC 20038,

OVERBEAS . . . 525000 - $65,000+. Fres
Emplayman, Box 13780-AN, indianapois, IN 45219,

FOR INVENTORS

LOCKSMITHING, Universal School of Master., Comespon-
denca end Shop Training. Box 214652PM. Sacramenta, CA
S5821

RADIESTHESIA, Radwanics, Dowsing E.8.P. Cowses and
Eguipment llustrated Catalog $1.00 (refundabie) Established
27 years. Depl. PMA, Bruce Copan, Highlield, Danehill,
Sussex, England RH1T TEX,

UNIVERSITY DEGREES By Muil. Accredied Bachelors,
Magters, PhD's. Free Facls Revealsd Careers-PM2, Box
4T0B8E, Tulsa, OK T4147

DETECTIVE training home-study program. Free inlonma-
tion. Glabal, Boa 191 PM, Hanover, Mass 02339

HOMEOWMNERS - Save thousands in movigage miberest
pirymaents. Send 5200 AK infcemabon Enterprise, PO Box
190, Depl. AB1, Plang, Texas FR08E

PATENT AND DEVELOF Your Invention. Regstensd Pat-
ent Agent and Licensed Professional Enginesr. Send o
FREE PATENT INFORMATHON Every invantor Shouwld Have,
Riehard L Miller. 12 Parksida Drive, Suite M. Dix Hills, NY
11746, (516} 405-4343

INVENTORS! Can you pralit from your idea’? Call loday
rejarding the marketing of your inartion, of wrils for your free
immrmaton package. Over & decads of sanvice. AMERICAN
INVENTORS CORPORATION, 82 Broad Strest, Dept. PM,
Westheld, Massachusetis 01088,  1-800-330-5886 In
Massachissetts call (413) 566-3753

MILLION DOLLAR IDEA! But |8 it paterabe? Free congul-
tation, information. inc. 1-800-602-6662.

INVENTORS! Save money. Gel your own patent. Step-by-
step, layman's language. Sand $6.45. Do-i-Yoursel! Patent
Guide-PM, Box 2774, Pitisburgh, PA 15230,

UMIVERSITY DEGREES BY MAII Conver! wark axperi-
e iro accredited Bachalors, Masiers, Doctorates . . Free
details: Counsedor, Box 1082M, Kermphalle, Ovtarie, Canmda
KOG 1.0,

NONPROFIT Foundation heips inventors, Free recgeding
larms. Free svalustion. Aflilinied invenions Foundation, 501-B
lowa, Colorado Springs, CO 80008, v Cad
1-800-525-5885.

STILL SMOKING? Forget will power. Lat your sub-oo0-
cious break the habd. Frée inlprrmaton. Creative Publications,
Dept. B, 5415 Bellaire, Suite 151, Bellaka, TX 77401

HOW TO QT SMOKING, made easy. Free detais
Community Conneclions, Box 311180, Tustin, CA 92881

SECRET FORMULA from top Modefing Schood for beautiful
nails. $2.00. JATiMany, 1182 Mitchel, #B8, Tustin, CA
FRERD

FIMALLY-YOU make money al the races. Laam rules and
workouts for detecting “HOT HORSES™. Betting best odds,
win befting place and much more. Send $5.10 o T.F.G.
Dept. PM2, 27 51 Albans Streel, Enosburg Falis, VT 05450

EDUCATION & INSTRUCTIONS

ELECTRICIAN. Loam ai home in spane fime with no pravi-
ous exparmanos, installation, manienanoe, constructon, lght-
Ing. heating, ar conditorng apphcatons. Getd free facts.
Wrie: ICS Electican School, Dept. PBCY6. Scrandon,
Pennsybeania 18515,

BE A PARALEGAL-Handie your own gl atlairs. Accred:
i'l-d i Instructioh. Home Sludy. FREE CATALOG.
Imabluge, Drawer 26PM-2158, Boca Faton,

FL 33427 (I05) I68-2522

SUPER-INTELLIGENCE Amazing mathod sent Free!
EDEMP, Bax 1462, Glendora. CA 81740

TEAMPAPER ASSIETANCE. 15378 papers svadabia!
306- cataleg—rush $2.00. Research, 11322 Ideha,
, Log Angedgs 90025, OR, CALL 213-477-8226,

LEARN Sewing Machine repairng. & profitable Trade. Easy
to learn. Free delals. Sewing Gerer, 187 FR, Rochelle, GA
30T,

I7& POPULAR MECHANICS

A UMIVERSITY DEGREE CAMN UNLDCK YOUR EARN-
WG POWER. Complete your BLA., M.A_P.hD.. or J.0." Cred-
0 lor workleaming expenience. Mo classroom attendance
requrad, “Fegsianed with Callomia Committee of Bar Exam-
inars. KENSINGTON UNIVERBITY, 330 M. Glendale Ave.,
Giandale, CA 31206, i Cald, (B00) 421-8115, k.54, Other
States, (BOO) 423-2495 oxt B4,

L-EARN Clock Fepair, State Approved. Free Catalog.
School of Clock Rapair, Am M, Sguire Yillage, 7 Camiridge
Ct., Toms River, MJ 08753,

SCHOOLS

WHY NOT INVESTIGATE CMHBMLDEEPEEA.DW
ING AS YOUR CAREER? Our Graduates are
wide making excolen! money, Send $5.00 (lully r-ﬁ.ur:dubl-
upon anrelimend) lor calalog containing disclosures, creden-
tials, course autling, ampioymant stabstics, instructor qualili-
cations, progress standards, financial assestance to: Ohars
tnsthde of Technology, Inc, P.O. Bax 0312, Depl. PM,
Sealtia, WA 88107

REGISTERED PATENT ATTORMEY Washington, D.C.

Surbwb. Donald A Kettestings, 414 Hungedord Dviva,
Rockilla, Manyland 20850

PATENT IT ECONOMICALLY | Free Detalls. Licensod
since 1958, N, Raner, 2006 Fondulae, Richmand, VA, 23228

FREE: Palen Search inforrmiation: Agosting's. 1|:|1-A$pr1rq
Sareel, St. Avgusting, Flonida 32084

INVENTORS: Il you have an imention for sase or licensa,
wrile for iree bookle! sxplaireng how we can haip you. Kessler
Sales Gorp., C-5-F|, Fremont, Ohla 43420

PATENT/ Trademark Raesearching Specialists, 25 years
sanvicg toe Patent Aftorneys and indusiry - now available o
ingradunl inventors. ESD Associates. 2001 Jefterson Davis
Highwey, Afington, Virginia, Suse A048, 22202

AFFORDABLE Paten Protecton. Brochums: Chenpatents,
3013 Girchiree, Whaaton, MD 20906

INVENTIONS WANTED

WOHRLD WIDE COLLEGE of Auctionoesing, Inc. Tha arigi-
nad—50-yra.—Waorlds largest! Term soon. Approwed for VA,
Free caipiog. COL. GORDOMN E. TAYLOR, Box 048, Dept.
18, Mason Gity, LA 50401, 515423-5242.

HEW Idea? Amencan Patent in Washinglon, D.C. Gats
Aesulls! Bast Ralarences - Froe Kl - 1-800-2357-T880.

EAAN ROYALTIES, NUPRODUX INTERAMATIOMAL,
1377 K STREET, #2301, WASHINGTON, DC 20005

EMPLOYMENT INFORMATION

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER!!
Colorado, kdabo, Morann, Wyoming! Curment openings - All
oocupatone! FREE INFORMATIONT! Irfermauntain-L, 3118
M. Hancock, Colorada Springs. Colorade  BOBOT.
1-303-630-T478 X112

SHIPS, Tugs, Cruiseships. RAnedboats. Woman, Men.
£15,000-580,000 Work month, Homa manth. Exparience
unnecassary. U.S. 112 Counrnes. Fres report. SASE. Marine
Employment, Box 207, Central, IN 47110

OVERSEAS Jobs 520,000 to $60,000. Free indprmation.
Doyoorp, Box B87SZ, Pocatedo, 1D 83301

INVENTION MARKETING, FREE INFORMATION. REP-
RESENTING MANUFACTURERS. Patmart, 77 Fulton, 260,
Financral District, New York, NY 10038

INVENTORS! Have an kdea? Dont know what to do? Call
AlIM har fre irfanmation ki, Toll Free 1-800-225-5800

LEARN hiva 1o offer your irvention lor ssie of licanss, Fres
bociist putiings procediees, movalty rabes, mequirements.
Kassler Sales Corporabtion, C-5-1W, Fremomt, Ohio 43420

HONGKONG fachory nesds seveml new products Tor thei
ovarsen buyers. Send product ideas for royally evaluation,
Can prodise axclusively, Hongkong Plastic Metsl Products
Comparry. Box 69627, Kwurlong, Honglong.




REAL ESTATE & FARMS

FREE REAL ESTATE CATALOGS, Mawest and South:
wasi Sun Bealt States. Specily Property and Arsa Desired. Call
o Write: COUNTRY NETWORK, Box J88PM, Gairasvils,
MO BEESE, $17-679-4633,

EARN 3 510,000 month or more Buying Matiorwide Real
Egiale at 30%-40% Bedow Markel - consitanthy. No compati-
tion. Mo licanse o exparence necessary. Probate & Fnan-
cially disiressad property. No Cash Down/No Credit Nedes-
sary. Thousands ol opporunities exisl. 216-453-3000, Ext
KRS00

MEW .. FREE ., . CATALOG! Top real estate values coast
to coast! Pleass specily type propery and location desired.
UNITED FARM AGENCY, 612-FM Was! 47th, Karcas Cily,
Mo, B4112

Country Pr Our 70Mh year, Terms
svafiable. Caislogue armailed $1.00. Dignam Corporalion,
Suite 488, 85 Bloor East, Toromin, Ontario May 185,

35291, Los Angelns, 035,

GOYERNMENT HOMES
FMIHIIL‘FMHW Also Dakngquent Tax Propery And
Forclosurs Lists, For info. Call Retundabés 1-312-B88-0123
¥-H503

MONTANA LAND NEW OFFERING. 20 Acres (or more)
siarting Bl $5B50. with $160. down, §06 E8/mo. Mear Baautilul
‘Yalowsiona Park and Matisnal Foresls. In the heart of trophy
il , moosa, anislope turkey hunting. Blua ribbon
tronal. e Guaranteed Access. Inaured Titke And Waman-
ty Deed. Your inSpaction Welcomed. Frea Brochure, Maps.,
Color Photos, LARGER WHOLESALE BLOCKS AVAIL-

YELLOWSTOME
Dept. PM, P.O. Box 3027, Buzmn.msﬂmmn[mr
567-5460

ADVERTISING AGENCIES, ADV, SER,
MAILING LISTS

MAILORDER Buyers! AN citegones. Compulesized in Zip
code order. These people will respond 1o mailorder affers
Guarantead deliverablel For detads Rush SASE to: HGM
Enferprises, FOB FPM, Ssvarhil, Al 3578-0458

MAKE MOMEY SELLING To OUR RESPONSIVE MAIL
ORDER BUYERS! We Heve Cusiomers Who Wil Respond
To Your Oflers! Sand For Freeé Vauable Details: AAD
Dwstribuiors, P.O. Box 1957, Albany, OR 97321

OPPORTUNITY SEEKERSMLM MAMES. FREE SAM-
PLE. Viertture-PM, Box 336, Riviera, AT B5443

FREE Mailing Lisi Consultation. Details, GOC-24P, Box
1107, Sluad, FL 32484 {305) J34-5205, 1-B00-554-5478

FREE! 200+ Sample {seekers) List. Tesl Fesil 52 PH
Parkcway 8, Box 75, Hihesville, GA 31313

MAILORDER BUYERS! ALL CATEGORIES. Computer-
wad in ZIP CODE ORDER. Thesa pedple wil respond 1o
MAILORDER OFFERS. GUARANTEED DELIVERABLE!
For lull dedails ALSH SASE w: LMY ASSOCIATES, 1087
Cmca PL, Canyon Courtry, CA 91361

BUSINESS SERVIGES

INCORPORATE withowt legal fees® Fres bookat telis how,
Ecludes forms. Call now S00-345-CORP,

CLOCKWORKS, wood clock bhanks, rockiound supplies,
bl buckias, cut slones, efc. Whiolesals catalog 252 Eloita
Corp., BOA4 10th Strast, Whnaatiand, Wyoming B2201

TAKE MO CHANCES, Doal with olfest, most relinble bm in
ol gold business. Estabiished in 1934, We buy Golg, Silver,
Platinum, Digmonds, Highest Cash, Free information; Rosa
imdusiries, 26-A Eas! Madizon, Chicega 80602

TREASURE FINDERS
SAVE up to 40% on metal delectors. Al major brands
mcludng White's and Garretl. FREE discount catmiog,

Morthwoods General Store, Dept. DPMZ, 1325 Greamviy
Cross, Madison, WI 53713, (508) 274-4680

TREASURE - Locate guarier mile away with ullra sansithve
locator - wochure frea, Aessarch Products. Box 270270 -
AMC, Tampa, Flonda 33668

FIND old coins, jewelry. goid nugpets. New palaniad reve-
lutonary device. Froe catalog. Gardings, 4720M N, Tth. Ave.,
Phomie. AZ B5013

PROFITABLE OCCUPATIONS

FREE Brochures. Repar ae condilioning, Paedrigecation.
Tools, Supplies, Wil msinuctions. Doolco, nc., 11252
Gondaight, Dalas, TH 75229,

FT. 8MITH Auction School, FL Smith, Ak, T2803. Aesident
& Home study. Veleran Appraoved.

REPAIR lawnmowers thousands of pars and iools whole:
salp b1 402, Eiwanges's, PM, P.O. Box ¥, Pord Jervis, NY
12T

RUBBER STAMPS

AUTOS, SPORTS and othar unique fubber stemps. Cata-
iogue Sie. JN. Caputo, 1618 Crawlord Ave., Alloona, PA
16602

PRINTING PRESSES, RUBBER STAMP
OUTFITS

OWH A RANCH -

Wirite for your FREE book: NEW WORLD LAND, Depl 4,
2411 Yonge Street. Sulle 303, Toromo, Canada M4P 221,
Phane anytima (416] 488-0444

YOUR OWN COUNTRY LAND—
: $50 DOWMN!
LOW AS $39 ACRE — Bes! arbas for fish, game, camp. hic-
irg, oudoor fun, lakes, rivers, across Canada. EASY terms.
catnlog, Write of phone CANADIAN ESTATE LAND,
Dapt. PMC, 2411 Yonge, Ste. 303, Torondo, Canada M4P
271, 416-488-0444

PLASTIC BAGS

HUNDREDS of Sizes, Plain and fiplock. Lowest prices!
Immedinte deliveryl Free Catalog. Action Plastic  Sales,
16800 9dih Lane NE, Minneapols, Minn. 55434, Toliires:
1-800-328-B484.

.

BUY IT WHOLESALE

EARN MOMEY sefiing rings. jewelry, buckies, watches—
buy direct. 130% below relid. Catalog $1,00 (refundable),
Ankha-PA, 80 Gresrmich Bve, Warwick, Al 02888

BELTS, Buckies, Key Tags. Hal Tacs, Jewsiry, More. Com-
[plertes lirng: Faunt sadors. Big Profits, Complete dealer sat up. Cod-
of catiiog $1.00 [refundabie), Anchor, Box 3958-PMR, North
Providenca, =i 02011

BARCO Type Folinders. Type and Rubber Slamps cata-
fogue. bail $2 .00 refundabis on first onder, 237 5. Evergresn,
Banzanville, 60106

TYPE lor printing. Catalog $1.00deductibie 15l order.
Cuarer City Thfle, R.D. 3, Box 134, Honeybroos, PA 19344

TYPE Fonts, Hand Printing Presses, Hot Stampers, Sup-
plies, 120 Pages. $2.00 Deductible frst order. Acme Type,
1720 N. Marshlidld, Chicago, OG22

MAKE rubber stamps - big profits. Complete supply Bnd
equipment catalog with mstuchons. 31 deductible wiih order
Star Stamp Supply. 1720 N. Marshbeld, Chicago 60622

RUBBER Stamp Making, Proftabie! Machines. Supplies.
Catalog $1.00 Marin, 1432 Major, Jafferson Cly, MO
H5101- 3664

PRINTING SUPPLIES

PRINT FOR PROFIT - Eam axtra money; prnting presses,
fype, supplies, direct from factary, Famaus since 1872, Send
$1.00 for calalog and sampies oo Ketsey Company, DM,
Meriden, CT 05450,

GUHCK Copy Printing. Low Prices, Write: Nationwide, 614
Morth Main, Bicominglon, llinats 61701

GIFT SHOPFING

PLASTERCAMAFT . . . Froliabie Home Business 3000
Muoids Availanhe. Delails. Lynnette, B251C Mentpark, Mentor,
Do 44080,

BACK Yard Chrisimas Tree Farmeng - A booklél giving
complite nstructions for large or gmall tree tarms - (3385
PP}, Woody Flaming, 4040W Lowell Ra., Columbus, Indana
47201

MAKE MONEY IN SPARE TIME. Earn Ganomus commis-
sions as a subscription sales rop far beading rmag-
frings. For ull details and nstraclions, send (his ad with your
narnd and acddress to: POPULAR MECHANICS, Dept. AB-M,
250 W. 558 51, New York, NY 10018

SALESMEN-DIST.

NEW Torch Glasses. Your Winmng Sales 1986, Harlie
Quin, Bax 2255, Ogden, UT B4404

SELL BADGE MACHINES 3 for the price of 2. Debibeler
MEg., 3912PP Wast Mekinhey, Mibvaukes, Wi 53208

AGENTS WANTED

WITH Mason Shoes, pay day is when you wanl &l Take
orgars Inpm irends and neighbors, Walch your business build,
withowd risk of invesimant, Wrile, Mason Shoes, K-850,
Chippewa Falls, Wi 54774,

BUSINESS OPPORTUNITIES

ARAE BUSINESSMEN have money (o buy & swest. Top
ncers lees pald. IMEA, 286PM1, Box 3574, Newpon Baach,
CA 92663,

IMPORT-Export oppariundty, profilable wond-wids, mail
order bugimesa from hame, without capital. We ship péan for no
nisk examanalion. Experience unnecessary. Free Feport
Malinger, Dapl. G2703. Woodiand Hilla, Calomia 91367

AUTOMATIC donud machine can make S200:HA Profds.
Portable. Essy, Free detsiis. LI Orbils Mig, B851-50

GIFTS by mail, Free cataleg! MOSLEY'S UNMIGUE GIFTS,
1033 5. Tajama Ave.. Compion, Calil.

400,000 BARGAINS Below Wholesala: Many Frea! Liguk
dalions . . . Clossouls . . . Job Lots . , . Single Samples. Froe
Detmiis. Bargaimbunters Opportunifties, Box 730-4, Holland,
Michagan 45423,

CLOSEQUT Jewelry 55¢ dozen, (Catalog 25¢), Roussels,
107-1821 Dow, Arlington, MA 02174

CLOSEQUTS! Discounts! Below Wholesale! Freabies!
Imformation'siamp: DON, Box 20152K, Ferndale, Michigan
48230

WORLDWIDE BARGAING . . . Impafs — Dropahip —
Glossoul — Surpis — Freebles — (stamped Envelopa).
Masmises, Box 1717PM, Highland, Ind, 46322

BIMPLE WHISTLE fo locate misplaced keys Electronic
KEYTRACER keychan responds by & pleasan! malody fram
30 . (Bafenes inchaded). I cannot whisiie we wl one
FAEE. 512.85 + §1.50 shipping. Sunifta Co., 39 Bowery
T, New York, N.Y. 10002

LOOKING for that special gift of distingtion™ Send for frea
calaly). Hawking Ererprises, Box 8313 Duwham, MC.
27707

SMOKE alarm & clock $38.95 Ship in LS. Gerald Voo,
3708 Lisooat S, Vancouver, BC. Canada V5M 3P0

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

FREE, 35mm camera! Furchase 10 or more $18.95 each
sample 54995, C.O.0. Name, Address only to: Barry
Delmonice & Co., 1418 E. Colling, Sulte 1, Oranga, CA
a2e87

HIGHEST CASH for Gold, Jewsiry, Gold Testh, Rings, Dva-
monds, Watches, Silver, Platinum, Mail Aricles Today. Froe
@it with Indaernation. Chicags Gokd & Precious Motals, 10
South Wabash, Dept. 658, Chicage, G003,

A n Canter, Minneapohs, MM 55428

MAKE BiG MOMEY REPAIRING WENDSHILDS & Plate
Gilass) Lip o 380,000 yearly! Caf TOLL-FREE lor Valuable
FREE report 1-800-321-2587. Glas-Weid Syslems, Box
575502, Bend, OR 97708,

INVENTIONE- Your Ideas worth MONEY. Latast informa-
on tn Patents, Tridemarics, how 0 miskoet, Ged government
Py 11 start. Senct $3.00: M. Evans, TH08 Tapper Piace, Dyer.
1 48311

14,947 HONG KONG-TAIWAN Products Cheag. Smal
Cﬂ-‘-mmﬁ“m Harbor, Box 1719062, Tuba Ciy,
A 95882

MAILORDER Opportunity: Siar profdabla home business
without experience or capétal. Wnte for free book plus details.
No Obligation: Mail Order Associates, Inc., Depl 66,
Montvale, NI 07645,

HOMEMADE BOOKLET BUSIMESS, Free Information.
Rayner, Box 77070 Sin-5. Vancowver, Ganada. VER 5T4

{Continued on naxt page)
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o masid from
COMPUTER INCOME! Free inlormation: Abundant
Lidd, Box 278-2E, Bugadand, TX 77487
GET RICH WITH YOUR MICROCOMPUTER! Free
Dedmils, Hartford House, 4085A Snields, Canfield, Ohio
44408

Billion Dollar Industry, bnmedialely. Starl-up Manu-
o, §7. CLP, 7641 Clarewood, Sufle 1330, Houston, TX

BVC PIPE FURNITURE pays big. Starl now! Tum your
Spars hours into pasy cash profis, Free detaiis; Ceen, 7T1PF,

LEARMN Sawing Machine Fapairing. Men. Women. Lucra-
tive Profits. Gressin Cormospondence School, Box 5104,
Spencer, lowa 51301,

MAKE MILLIONS MAMUFACTURING BATTERIESIH
Supplies available. Everlast, Box 365, Bogota, MJ 07603,

NEW Luury Car Withowd Costt Write: AMCO &, 1601 E,
Main, Plainfisid, IN 48168

Mw-’hm Fulltime INCOME CLIFPING newspaper
arficles. FREE REPOAT; MCPL-PM, 231-32 Marmick Bhvd,
LanraHon, NY 11413,

525,000 LOANS INTEREST FREE!! Secral Feceral law
WIPES OUT DEBTSH Details FREE! MoneywiseB,
Lairanga, NY 12540

GET RICH using OTHER PEOPLE'S MOMEY ! Uingus—
amaring busineas’ Details FAEEY Franse Consulants®,
Bilings, MY 12510

CLIP newspaper dems—52 - 525 EACH!! FREE Rapon!
Clippings/8, BWings, NY 12510

STAGOERIMG Profits in Sparetime HOME PRINTING.
Easy. Free Infcemabion. Printing, Box 25287, Colorado
Springs, CO pOA36

TEM How To Bookes io star your cwn businass. Free details.
JAS Publishing Company, PO Box 250, Dept 17,
Spartanburg, S.C. 29304,

ALTERNATOR Staner rebuilding made easy. Start without
capital, ADM, Box 33, Bullalo 14207

RECONDITION “JUNK"™ BATTERIES. 540,000 yiar pos-
sible, spare time. Easyl Free detaits: Caen, TT1PM, Baitle
Ground, Washenglon 98604

ASSEMBLE PRODUCTS AT HOME. Many apporisnibes

WWWMMIMMW without mvest-

Wnte: Businesses. 828 Brghton 118h, Brookiyn, Mew
"I'MHEH

EMBED ANYTHING in claar plastic. Make unissual novel-
es. AmBre your fands, Wiite bor FREE Color Brochure,
Mgid, POB 22809 (GC), Tampa, FL 33622

SPARE TME CASH. SELL FAMDUS HANGVER SHOES.
Samplas. sales kit tree. No expenenca neaded. No age limd.
Big commissions. Hanover Shos, Depd. 3877, Hamower, Pa.
173,

“FREEM: Car, Cusiomers, Experdise Possible. Dwtails
Frea! Write: Fiaher-PM, 1048 Ash, Waledoo, |A 50703

HiGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inexpansive, profgssonal heal ransler machines. Al sup-
piies. PREES MAGIC, P. O Box 22809 (GC). Tampa, FL
X2

EGI-IF[EHFM'IT T-SHIRTS. fnex kits, Free Dedads,
"T-Prinder,” POB 23891 (GC), Tampa, FL 33623

LUCKY TEEN PAPERWEIGHTS Bring Monay - Success -
Happiness! Free Brochure. Wrie: Hall's, UGSAH, Box 23X,
‘Washington, D.C. 20017

GOLD STAMPING MACHINES. Inexpansive. Oualiy.
Large imprint Araa. Free detads. Magic Systems, PO8 24088
[GC), Tampa, FL 33623,

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Poriabie. Free detailz. Bumper, POB 22791 (GC). Tampa. FL
33622,

MAKE Rubber Stamps Highly Prpfiaidée Business. Free
Datails. Stampar, POB 29008 (GC), Tampa, FL 33822,

TAKE Catalog Ordars. We drop-ship 2500 best-selling spe-
calty progucts. Lowast below wholesple prices, immadiale
delivery. Spectaculas home business opportunity. Free Book.
SMC, 9401 De Soto Ave., Dapt. 20-82, Chatsworth, CA
13114891,

ALUMINUM SCRAAP - Recycle Yoursell - MAXKE 325.00/
POUND! Free Inlormation: Industriah-PMEZ, Box 127,
Alaxandria Bay, New York 13507

VINYL'S Where the money is| Prolesssonaly repair, ralin-
izh, recolor furnfiure, luggagae, car lops. Ouwck, sasy. Two
sl $20 jphes & day gam you 51,000 a month. Homes, care,
offices, restaurants, urkmsed cugiomens. Start earning aftar &
Mw days practice. Semsatonal details free. VIP, 2007
Moniroge, Chicago, 60618

mmruwmwmm shudy courses.
granted. American Tuning Schoal, 17050 Tehar
Driva, Mongan Hill, Cald. 35037,

CONCRETE Binck Machines: Catalog $1.00. Route One,
Boa 3740, Rapid City, South Dakeda 57T02-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS Ta520.

VENDING MACHIMES. Mo sefing. Foutes mim amazmg
profits. “Big Catalogue FREE.” Parkway Corporation, 1830
PMB Greanspring Drive, Temonivm, Mendiand 21083

180 POPULAR MECHANICS

GET RICHN Secrst law smashes debis—brings
Crodd! FREE repon®! WealthKitB, Billngs, NY 12510

SAVE! Two stamps sends your nama o Thousands ol
Advertisers. Blhseoc. Box 4222 Rockiord,

Cash,

Mnicks §1110.

HUGE prodits! Ascondilioning used car batteries, Secrwts
pihers dont tell. Stamp please. Bafttery Outled, Box 3300,
Hickory. M.C. 28603

LEARN CLOSET REMDDELING. Ensy
Detaile 25¢, 1372 Mlexander, Simi Valley, I!.‘-t- ms

FLEAMARKET BOOK: How 10 sasily mgke 10005 Part-
tirme - safid polential Send $10. CFF Publshers, 3578
Chestri Ave, Consord, Ca. B4518. YOU CAN'T LQOSE!

NEW Marcodes-Banz, $153.26 monthly, or BMW, 38162
; Suararised ... Wri; FonCo, Bax g5-62. Springle
152

LIFETIME Securty. Mulli-Level Mailorder Two Opporuni-
bes. Ones-M, 10 Oak Lane, Susien, CA D4§8S

EASY BUSINESSE! Eamn §1,000's Weekly. Froe Details.
Wrile or send stamped sddressed srveiope. Toddoo, Depl
PM, 4218 Wesl Diive Ave., Burbank, GA 91505

$25.00our Iam home, Mgn, wome, all ages, Immadiate
oppofunity. Rahmani, 210 Walch-PM, Amas, 14 50010

$182.00 From Square Fool Plywood. (Hugh Demand)
Ravening Proal 50¢. [Relundable). Woodwin, Brdgewater,
Mass. 02324

$1,000.00 WEEKLY Posshie Bronzing Baby Shoas FREE
BROCHURE SHOWS HOW. NEPM, 358 Airport. Sebing, FL
XIETD

“UNDERSTA
REPOAT. VENTUR
BE44T

MULTHLEVEL MARKETING" FREE
SYSTEMS, BOX 236, RIVIERA, AZ

ANYOME CAN EARN MONEY _ . . FAST . ., Cralting
Vending Baloons! Exceplionally sasy profng’ Free Informa-
pon: Funmymen's - PMB2, Box 250, Alaxandria Bay, New York
13507

NEW deacowery i bateny recondifioning. Eightesn manihs
guarantes means “Bay Profits Fasi™! Eleciona, 7415 Gable
Dr.. Litthe Rock, AR 72205

PREPARE Tax Relurns. Eam high lees, dignifed work.
Train al home. Accredded Program. NaBonad Tax Training
School, Monsoy. 28T, New York 10852,

RESIDEMTIAL School lor Battery Manilactring. Leon
Biarery Factory M.V, P.0. Box 388, Bernhardsiraat 72-74. San
Nicolas, Aruba, NA. Cable: “Leonbal” Aruba.

EARN MOMEY AT HOME Outstanding opporunity far
homa business. Wrile lor ee infarmafion. The Kepara
Company, 12009 Marsmood Lane, Cincinnati, Obé 48248

SURE TO SUCCEED! Sevan home busmnesses, guaran-
taed, Iree dedadsl Bussnegs Dynamics, Suile X2 PM, 1220 Sd
Ave, Chula Vista, Calil. 82011

LEARN MIRROR RESILVERING frea indoermation.
Siwercraft, Box 127, Lansdowne, PA 19050,

SEIZED IN GOVERNMENT NARCOTICS RAIDI Automg-

bites . . Vans .. Boats . . Furnifure . . . Thoysands othasr fems.
Buy Dirt Cheap — Resell for Big Profs! Frea information;
Marggd, Bax TES7-M, Monroe, LA 71211

 MAKING EXTAA MONEY MADE EASY. FREE Subscrip-
fion io Opportunity Magazine giiers hundrags of proven ways.
Write: Opportunity, Dept. G57, & N. l.lnehign Chicaga, L
BE02,

UFETIME OF HOMEWORK! Successitl 48 years! Rt
Ing. Secrel can row be yours! Publico-285, Carlsbad, Calil.
B2008

FINANCIAL INDEPEMDENCE. Eucitng mallorder busi-
riess. Wl af home. Free datails. DACO, 2941 Drifiwood, A2,
Ban Jose, Ca, 95128

PLANTS FOR PROFIT. Exciting new book shows how

hoeme greenhouses provide incoma. Interesfing brochure $1.
Andmar Presa, Box 217P8, Mills, Wyoming §2844

START MOMEYMAKING WOODCRAFT BUSINESS mak-
Irsy "Edsy - Quick " oy, gilis, novelties. Fres detalls. Wiliams,
3E00L San Sepastan, Tucson, AZ B5T15

. WALLPAPER FOR MONEY! Your own business - full of
part fime - Booklel, $8.95. Christing Naal, 1373 Butterchurn
Drive, Hemgdon, Va, 22070

YOU CAN DO IT AND PROSPER| Sp8 books by mall, Free
Information. Anderson, 105 Parker Road, Plpinabora, New
Jarsay 08536

WHOLESALING!! F. Profibable, Home-Busi-
riess. Everything you need o starl maicing Money immeadiate-
ly, &l Home, Spara-lime. Free inlormation. Brambiscg, 111

| MADE 540,000 Year by Madorder! Helped others make
monary’ Datails 25¢. Torrey, Box 398YY, Ypsilant, Michigan
48157,

BELL Books by Mad. Dwalership-25¢. Midwest. Box
HAA2-PM, Shagwann, Wis. 54168

OVERSEAS Dweclory. 200,000 Products, 53.00. Balzer
2321 Delaris, Hallom City, Tx, T81{T

MWHMHE!MW-IW
plaasgmt, practicall Free infprmasion. Fobin's, Box 1214,
Frankin, TH 37048-1214

$1000's WEEKLY cipping adicles. Self-acdressed,
stampad envelopa: Mabonal, Box 85518, Los Angales, CA
foaTd.

EARM 5800 Weakend With Profitable Mani Donut Busingss.
Firancing Available. Donut Man, 9853 13h, Minnaapolis, MN
5441

MAKE HOMEMADE BOOMLETS. I've samad $187,000
wilh mane. Free information: Falcon, Box 37160, FL Warth, TX
TE1T

GET RICH! Sefing Books By Mail . . . 400% Profit! Deafers
Wantad. Free Catalog. Premeum, Box 1621PM, Spring, Texas
THME

TAKE PICTURES hor profil Pholomenay, 14583K West
A2nd, Golden, GO 80401,

LEARN DENTAL DRILL REPAIR in your own home. Tools
furnished, Southwest Dental, 1501 E. Chaprman Ave., Suite
252PM, Fullerion, CA B2631

101 EASY BUSINESSES TO START NOW. Frae Details,
Wolls, 2 Sundrop Courl, Woodndge, IL 80517

FREE busivess syccess catalog. Lant, 50 Follan,
Cambsicge, MA 02138

HOW 0 pam extra money! Free information, write: Oppor-
tunities, P.0. Box 3162, Kingsport, TH 3T664.

MAILORDER FORTUNES. Books Wholesala, 1D00%
PROFIT. Sefective, Box 1140, Clearwater, FL 33617

SELL books by mail. 400-900% profit. Froe sales kib
Speedibooks, 23060-35 Miles, Cleveland, Dhio 44128

RECYCLE METALS. EASY 3458 WEEKLY! includes cop-
per, platinum, pthers. Free mformaton. Recycler, Box 1214,
Franifin, TH 370651214

$10,000.00 guaraniesd working sman twa houws monthiy|
Champians, 38 Ramblewood, Lawrsncevils, Geongia 30245

BORROW By Maill §500-525.000 Fast! Easy! Copfidertiall
For inlo Application Write: Accurats PR, 2120 Cresimopr,
Nashila, TH 37215

HEGHLY PROFITABLE nome-based, W
TAILMAIL-ORDER opportunity. Free indormation: Cloud,
231 -32P Marrick Bhod., Lawretion, NY 11413,

BAVE UP TO $10.000 MORTGAGE INTEREST ON YOUR
HOME. Fres Rapodn. Rolick. Bax 5256, Albany, MUY, 12205

EASY Way T Own Busingss. Good Meney. Free Delaly,
DLW, P.0. 21327, Chanancoga, TN 37421

[Continued on pext page)




BUSINESS OPPORTUNITIES
{Continued from preceding page)

MAILORDER FORTUNES! information Marke! Exploding!
Unlimited incoma! Somco, Box 3365, Baston, Mass (2119

STAAT YOUR OWN CARPETWINDOW CLEANMG
BUSINESS without imvesiment lika | did. My sacrets: advertis-
ing, cleaning techniques, getting stared. everything. Very sn-
care ofier. Send $4.95,. Alexancer's, 914 Purischer, Peona. il
61614

FREE Calalog. How To Mase Money Books, Kalhy Frank,
530 Stockion. #107. San Francisco, CA S4108.

5000 MONTHLY with GARAGE SALES—Complate de-
tads §5. Lucas, Box J6333PMEG, Texas TT236-6310

EARN BIG BUX AT HOME! Send far frie valuable mport.
Selistart. 2405 E. 8110 5., Sandy, UT Ba0ba.

BATHTUB REGLATING, product sales, sanaos mnd train-
wng. Gall Urigue Coatings Conp. (313) 538-8600

GOVERNMENT Logna! Grams!  Land!
Sources'Applcalion  Instructions  $10.00
Somico, Bow 3360, Boston, Mass 02119

Yours Freal
|Guarardised.)

§1,000 Weakly. Home Business Dwectory, Bax 207158-PM,
New York, New York 10163,

FAST PROFITS! Wholssaing 2500 items. 52,00 (relund-
abile). Jores Enterprises, 323 Franklin J14d(p), Chicago, iL
B0G0E-T025

EARNINGS unlimited! Mad ow burglar slarm advertisments
from homa! RBM Merchandising, Box 53314, Chicago. IL
EHEa

WEALTH of "How-To" home business oppartundies, Fres
Ropor! Stewant, Box 27TP2, Erving, MA 01344

200,000 yearty with EASY TRIM passive axercsss. HPK,
BOX 133, Silver Spring, MD 20606,

TAKE calalog orders. Make BIG Prohts! FREE Informaban,
Hoiz, Box 14376, 5L Helans, OR 87051

£2.000 WEEKLY at home. Write or mall this adwedisement
for frees Sbarature oday. Kallero, Guite 281, £48 Ignacio Bhd,,
Nownto, TA B454T

NCOME OPPORTUNITY! Ho kheesimenl This coukd be

tha opportunity for youl Send §1.00. Pame Concepls. 124A
Augusia C1.. Greenville, 5C 29605

MAILORDER Mames all categones on peel and shick
labels, Fully compuierized in Jipcode grdes., Full details rush
SASE o Informadion Systerns, 43 Sakem, Woburm, MA
LN iy}

HOW TO GET RICH in mail onder! Who else wanls this

unpm‘lmltﬂ Free delsils. Billy Reece Specialtes. 2215
Cleveland Road, Anderson, 5.0, 28624

PROFIT TREMENDOUSLY, Learn Secnets, Free Dabails.
Rekable Ventures, Box 23, Mew Por Rahey, Flosida
34201-0023

£3,000 MONTHLY. Information

i Brings.
Inftiative-P, Box 10174, Alexandria, VA 22310

HUGE Prodiis! Palented Electromc Erergy Saver! Free
Detads. EBI-1, 25650 Cloverdale. Concord, CA 84518,

WANTED: A few honaal sancare persans o join my lueraive
Inwastment cluby. Very haw know about this! Free [nformafion.
Wrle: Advance Manuals, P.0. Bax 843 FM BT2, San Benito,
T TRSB6

FREE! . .. "TREASURY OF HOME BUSINESS OPPOR-
TUNITIES™ . . . MAILCO, BOX 34370, BARTLETT,
TENNESSEE 38134-0370

START a SUPER PROFITABLE BUSINESS from scratch,
ﬁu&:bawﬂmbﬂnmu#mﬂquimwhm Write:
Opportursty, Doepl. G&3, 8 M. Mashigan, Chicago, L 80602

HOME DEALERS WANTED] Sell Books By Mad , ., 4007%
Profitl Free Raport, Premisms, Box 1621, Spnng, Tenas
17343

SELLS LIKE CRAIY—DWI MESSAGE— voluma sales—
nigrmation sample 52.00. Box 364PM. Miami Shores, FL
53

- GOOD MONEY, sall anything by the ROADSIDE. Informa-
tion bogidet 52.00. Sponger, Depl. 201, 1311 E1 Camina,
Milbraé, Ca. S4030

GET RICH, joint verture meneymaking cpportunity. FREE
details: JPR-PM, P.O, Box 27125, Odando, FL 32867,

EARN $500.00 WEEKLY OR MORE. Learm AlaCaris Tabla
Senice Al Home. FREE DETAILS, GILBERT PHILLIPS,
2138 East T5th Streat, Box (851M), Chicage, ILL 80642

TALKMNG WATCH USSS0.00. Great profits selling Seiko
Casio watches. Catalogues/pnoes USES.00, Bermard &
Company. P.C. Box TH1T1, Mongiok Posl Office, Kowloan,
Hong Kong.

SPARE TIME Maney Making Report $4.00. JCB, (PM11)
102 Windsor CL, New Brighton, MN 85112

NO TIMET Try this! Stamp pleass - Jdp Enterprises, P.O.
Bow 1054, Graham, NC 27253

BORAOW 5500-340,000! “Chiemight” On signature. Keep
Ingefiniehy! Wite: Action RS-2, 3660 Wihshire, Los Anpehes,
CA 85000,

HEED MOMNEY? Begirners Guaranteed prafit from own
hioemea Dusingss. Free detais) Horizon Marksting, Depl. PR,
POB 240, Tawas Ciy, Ml 48764-0240.

SECOND Income Mading Caculars. Datails Free! JCS, Box
ITIZPM2, Cerdesling. b 48015

EARN 536,000 PLUS BUILDING YOUR OWMN WIND-
SHIELD REPAIR BUSIMNESS! WE WILL TRAN IN YOUR
AREA. Call (208) 733-1088. Window Welders. Inc., 1. 2, Box
2364, Jarome, id. 83336

PLAND Tuning Business. Low imvestmant, quick probi! Free
inlormnation. Carears, Box 383PW, Urbana, IL 81801

SOLAR Heating laamed guickly & heme! Fres inflormation,
Empire School, Box 10145, Jupder, FL 33458

PROJECTION TV . .. Make $55s assambiling

. Easmy .. meﬂnﬂmﬂmﬂwﬁmm
Your total cost less than S20.00 .. PI.AHE."I.EHSI.M
urs infoemation $17.50 . . . Musiratad information FREE
Macrocoma-BFX, 'ﬂ‘u-hrrwn Crossing., F-wmhunil
18977, Creditcard grdes 24HRAS, (215) T36-2060.

NUWAY BUILDING - Make durable buiding plastic aasily.
Waterprool, Fireprool. Atiractive. Chesp. Stat small. Bays
Laboratory, 2086-2075 Drive, Cedaredge, CO 81413-8828

DISCOVER MEW MONEYMAKING OPPOATUNITIES!
Pius, How-io-Siar Now, in sparstime. Complels, detailed
Reporl. Fush $3.00 to; Marketplace, 1826 Soulh Orchard,
Dept. PM186, Boise, idaho BIT0S

SELL Books by Mail. 400% Profi. Free Literaiure.
Trousdale's, Box 8671 B, Albuquergue, New Meaxico 87158,

FREE inloermation on business opportunidies, GOC. Box
6786, Dept.P1, Matairie, La. 70008,

HOW YOU CAN MAKE $220-5T4S'WEEKEND, Makonal
bk Tolevision advertising wil proclaim sensational naw
product, You Supervist wiekend deémonsiration sales in local
stores, Write: J & A Limilad, Suite 129, 1471 5. Main, N.
Canton, OH 44720

$500.00 WEEKLY From Junkad Tires, (Stamp Appraciat-
o), LeViadleys, Fountan, FL 32438

DEALERS & Sanicemgn needed, Deodorize Products.
Uniimilied potential. Agtra Air, P.0. Box 5008, Orlando, Florida
32805

UN-AEPAIRABLE, UNTIL KNOW! | girn S40'hour repair:
Ing e wu . Huge demand. Today, Box 19638,
Porfland. OR 87218

OUT OF WORK? NEED MONEY? 51.00 booklat shows
you hiow 1 Slar your own busaness through classified adver-
Ezing. Popular Mechanics, Dapl. KC, 224 W. 5Tih 3L, New
York, NY 10018,

GET Rich, Cuickly, Easily!l Low Investiant! Frae Datads.
Feches, BS20 Selma, #32P14, Los Angeles, CA BD02E.

FRESH, HOT, RESPONSIVE NAME LIST of maionder
BUYERS. ALL catogores. Compulerized in TP CODE
ORADER. Peat and Stick labels GUARANTEED DELIVER-
ABLE! For defsis rush bo: Avalon Distribidors, 5526
Wyalusing Ave. PM 2, Philadelphia, Pa 18131

GET RICH! Zom knvestment, No Barrowing. Frea Detailal
Mongy, BE20 Selma, #32P14, Los Angeles, CA S0028.

GET Your Sharat Now! Cash in, Sensalional homa busi-
nahs. Wiits: TW., 4912 Canterbury, Fiint, MI 48504

$50,000 PART-TIME ANNUAL INCOME. Guaranieed
Home Business Plan, Frea Detalls, Wre: Madison Houss,
B71-CE Madison Ave., Plainfield, NJ 07060,

A GOLD MINE in Classifed Adsl! Discover How. Bookdet
$2.00. Dusey Publicationa, P.O. Box 425, Taft, Calif. 93268

ADVERTISE Fres in 507 Magarines. §5.00. Directory, Box
11M. Atania, George 30301

MONEYMAKING OPPORTUNITIES

HEW - FASCINATING HOMEWORK PLAN. Incredibie
money maker. Simple oparaton. Guaramesd. Free delsds.
Call, 5888 Oechard Leke, Suite 253 Wesl Bloombald,
Michigan 48033,

GET Rich Using Bank Secred! Jadeo, 2830 Galfey, San
Pedro, CA 80731,

GOLD STAMPING MACHINES. inaxpenseve. Chmlity.
Large impeint Arsa. Free detsts. Magic Sysiems, POB 24588
{GG). Tampa. FL 33623,

MAKE Rubber Stamps. Highly Profitable Buginess. Frea
Details. Stamper, POB 22808 (G0). Tampa, FL 33622

HOW (o gtart profitable business at home! Free detaits.
Brommer, Box 181, Nelson, Wi 54758

MAILORDER OPPORTUNITIES

MAIL ORDER?T There Are Mo Secrets. Order Honast Infor-
mation Mow. Guarartesd. Send 53.50 to: George Howe.
Information Writer, P.O. Box 4337, Adington, VA 22204
Thank You

WANT 1o aam mee? Fres colsiogue describes 200 suc-
cass proven corespondence Diploma courses. Granion bnstl-
tube, 2E3A Adelaide Strest West. Tororio, Canada. MBH
1¥3

BUMPER STICKER PRINTING DEVICE. Cheap, Srmple,
Ponaibte. Free Delais. Burnper, POB 22781 (GG). Tampa, FL
33622

FANTASTIC eamings malng kom home!l ONer: Rush
Stamped Addressed Envelops. Imperial, P-8 X17410, Fon
Leuderdale, FL 33318

GET RICHI Secret law smashes debis—brngs
Cradit! FREE reporl!! WealthKitB. Billngs, MY 12510

$1,000,000 Milkons have used ihes method bo rmake
$1.000.000 in & monha, no nvastment. Send $10.00 o cam-
pleta package. SMilkan, P.O. Box 42283, Porland, OR
B7242

Cash,

GET Rich® 30 Days. Low Invesimant! Free Detass. Forune,
B520 Sedma, #1214, Los Angeles, CA 50028

CAN you change oll? Hira's the busingss for you! Fres
information: Whaling Enterprises, Box 1206, Sufter Creek, Ca.
B5E85

SELL BOOKS!! Huge Profits. Easy!
Efite, Box 23548, Parma. OH 44124,

“SELL Books . . . By Mail"! Immediately!] Murrey, Box 547,
Hagarstown, Marylind 21741

Semgilal Free Details.

HOMEMADE BOOKLET BUSINESS. Eam $2000-55000
monthly! Details: Harwick House, Boa 534, Decorah, 1A
52101,

NEW Lusury Car Withou! Cesl! Wiite: AMDO BE. 1801 E.
Main, Plainfieid, IN 48168

BORROW By Maill 3500-525,000 Fast! Easy! Conlideritial!
For Imho Application Wnte: Accurate PMY, 2120 Crestmoor,
Nashwila, TH 37215

MAKE money giving mway samples. $4.00 P&H.
Consumers, Box 2856, Paducah, KY 42002-2056.

MONEY: furm 520 into $500. Guarantesd. Sand $3.00 to:
GJL, 27 Jay St, Gardnes, Ma 01440

IDEAS Into 5535 Fepon Tels How! FAush 35 DAS
Enlermprises, Box 402, F1. Edward. WY 12828

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$500-51000 Month Plan raising rabbits for us. Free details.
While's Fabbitry, Box 48PM, Clarence Canter, NY
14032-0040

CHINGHILLAS: Have Top Record Pell Prices. information,
Facts $2.00. 22 Thunder Rd., Alamogordo, NM 88310

EARTHWORMS, LIVE BAIT

FREE Litersture. Aaisa Fishworms. Crickets, Redworms—
1000-58.95, 5000-542.50. Book on How and Whene fo Sell
with Orcar, Carler Fishworms. Plaing, Ga. 31780,

GREY NMIGHTCRAWLERS - "Acton Waorm” - Free Liera-
ture-Telaphone - 012-835-2542 - Fan's Farm - Edson, GA
AT4E

OF INTEREST TD ALL
SECRETS revaalad in book "Grow Rich While You Slesp”
$3.50. 14-Day Guarantes. C & W Markating, Dapl. PM102,
2825 Ventura, Abilena, Texas THE0S,

[Continued on next page)
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OF INTEREST TO ALL
{Continued from praceding page)
VACUUM Cisaners "Discound Prices™ "MNew' Rainbow
$309.95, Kirby, Filter Quean, Compec!, Detads: ABC Vacuum
‘Warehouse, 6720 Burnet-PM, Ausbn, Taxas TBTST.

SAVE Up To 84% On Books. Write Today For Catalog.
Earmonite, Box 1640, Bridpeview. IL 50455,

FREE Promolional Albums, Concer Tickets, Stereos, ic.
indgrmation: Barry Publications, 477 Bind Streel, Brookiyn,
WY 11208

FREE PRIVACY CATALOG. Cash income opporunities.
B410-PC, Fountain Valey, CA B2728,

MAYAN PENDULUME, TALISMANS. Mysical powers.
Made of jacdefs, as he Mayans used since BC. Regues! inlor-
mation and very mieresting legand. Noel Mermam. Imporar,
PO, Box 6481, Tomance, CA B0504.

FOREHEAD THERMOMETER. Place plastic sinp on fore-

BORROW $100-5100,000! Instant Reply! No Co-signers!
Fush Stamped Ervelopel Financal, P.O. Box 1887(F),
Richardzon, TX TSHE0

nitely! Free Raport! Success Rassanch, Box 19738-AN,
Indianapsiis, 1N 45218,

NG CREDITT Gef magor benk credil cands such as VISA
and MASTER CARD, Free delais, MCPI-CP, 231-32 Merick
Bivd., Laurefion, MY 11413,

BORACW By Mail! $500-525 000 Fast! Easy' Confidantialf
For Info Application Write: Accurate PM, 2120 Crestmoor,
Mashville, TN 37215

BLANK PHOTO D KIT, $10.00. Make 5 laminated Photo
il on fypewrder. 5 Bih Certilicates. Emmym
Guaranised. Cardinal Publshing, 2071828

Jacksonwdlle, FL 32207 (For rush C.OD. 1-m+m-1‘.l'u:|

BUY DIRECT from the Far Easl. Write: Pacific, 15 Faber
Grien, Sengapore 0512

FREE 7 pkl of vapelable sead, riger iomalo, ieal leflucs,
cabbage. beats, carmots, cauliliows:, radishes. $1 postage and
handiing, Satifaction guarantesd, mit one. Nationwide,
AA01M Fogenbush, Louivile, Ky, 0228

BORROW 5800-325000 By Mad Wt Elite, Box
J105-PM. Jamaica, New York 11432

GUICK Cash LOANS! Wilte: FICPA, PO, Box 748,
Pinconring, Mi 48650,

MONEY loaned. Mo one relused. 51000000 o
§1,000,000.00. nfa: Progect 26, 4812 Folsom Bhed. Suite 300,
Sacramenio. Ca. 95818

head. Temperature lights up like mage, Accurate, ingxp
sive. [415) TE3-608G

GINSENG — The Myth and the Truth — Aphrodegiac, Pres-
venl fatigue, help rejuvenation and longevity, Doss ginsang
roally work? 53.50 Postpiid. Clamar AZ3), 2440-161h Strees,
#162 San Francises, Cabomia B4103.

FLASHLIGHT NEEDS NO BATTERIES. You genersbs
Mmhymmwm Shockprool, Walerprood,
Carrying strap. 5°. Sabslacton Guaraniesd. $8.85: T. W,

Lﬂ:ldmbrm P.0. Box 540, Bolion Landing, MNew
vutmu

SAVYE Money! End Expenswve Auto Repairs. Report, $2 00,
Order Mowl J). Rosario, 28 Burgess Place, Passaic, MNJ
OTO5S

TELEPHOMES sales—senvics (Amencan mada) write:
Telaphones, Box 6, Simpson, PA 18407

EXPERT LETTERS COMPOSED, TYPED FOR YOU BY
PROFESSIONAL WRITER. Detfails fres: Consuliant, S008
Sumngr, Bollord, N, 07718

STRESS DETECTOR. Helps you relax anytirne. Monilors
temsions. Laam relaxalion techniques. [nexpensssa. Great gt
(415) T63-5386

BE ABSURDLY enargetic tomonmow! Imeresting and sur-
peising rmport confamns solid information. Money-back guaran-
teal 52.00. Let. Box 10887, Piltsburgh, PA 15238

HOW To Win Magazine And Television Confests! Discover
How Bookie! 53,00, Dudiey Publications, P.O. Box 425, Taft.
Calil. Ga288

ALL-AMERICAN TRIVIA CONTEST. Prize $300. Emter
Today. Brainsiorm Publications, 36 Oaken Galeway, Toromis,
Canada M2P 241,

POPULAR MECHANICS FILE BOXES — keap magazines
+ bookshelves arderly. Holds a year's magaznes. FREE sell-
adhasive labsls (yrs.. 1975 - 1886} with every orcer. 1 box
$2.95 — 3 or more 32.50 ea. Mechanics, (PL-1744)
Bax 1014, Radio Ciy S1a., Mew York, NY 10101

GOVERMNMENT SURPLUS

IS IT Trua You Can Buy Jeeps For 544 Theough Tha LS,
Govammant T Get The Facts Today! Call (312) T42-1142 Ext
ki ]

VISA oblaimed withoul imvesligation”! Guarantesd! All alig-
bie! Details: Creddt, Y26PWMC, Homecresla, Brooklyn, 11220

CASES - CABINETS, in siock, for displaying - proteciing:
collectiblen, locts, inatruments, slctronics - froo Heraturs,

WAMCO., Bow 377M, Oguossoc, ME 04064. Call
BOO-227-1415,
WANTED MISCELLANEOUS

BUYING Tungsten Carbide, Tungsien, Molybdamumn, Siver
Solder, Silver Contacts, Gold, Platinurm, S00-321-8614 Ohio
218-531-8333 collect.

BORAOW 51,000 - §100,000 OVERMIGHT. Aush stampad
envelops: Finance, 2400 1Tt Stres! Terraca, Laavenworh,
Kareas BAO48

Toll Frea: ‘I.M-iﬂ-‘lﬂ.

MEED MOMEYT When Banks Siop.. We Stan. Bad Credit
Mo Problem, Wrile Today!| Loan Success, 2115 Zinzer Ro.,
Despd. PRIATED, Hamplon, VA F3863

ATTENTION M.Y., CT., Mass, N.H., Bl Homsowners.
Equity Loans. Low Low Bank Rates, Consolidate Your Bils Or
Any Othes Worthwhile Purpose. Save Thousands In |nienesd
Charges. Fast Easy Confdential Application. Preapproval In
48 Houwrs, $10,000-Unémited. Hartage Funding Comp. Insuda
M, 1-800-447-8027. Dutside Mass, 1-800-633-0180,

FREE MOMEY! 300,000,000 ghepaway, Granls. Mevar
repay. Details $1.00. Jakla, Box 3088, Depl. PM28, Seminole,
FL 33542

BORROW §500-540,000! "Overnighl” On signature. Keap
indafinitaty| Wiite: Action R-2, 3660 Witshirs, Los Angeles, CA
BDO1D.

GET 510,000 io 1,000,000 clear and fea for conlidential
report wite: CA Emlemprises, Box 19383, Masneapods, MM
55419

1847 CAMADIAN PONTIAC Full-line Sales Color Brochune

Wanled: i'm looking for 1847 Canadian Pontiac full-line color

Mo, DESST, dated 5-47. Alfred Sherman, 247
Parovigw Ave,. Broneville, New York 10708

SCRAP SILYER CONTACTB, FORKLIFT CONTACTS,
Saver Solder, Stering. Gold Piated. Rober Lesrcrak, 852
Myrte 51, Elzabeth, W 07202

HUGE SAVINGE Eliminate Doaler Marcups. Fras Trial
Batiefies Wholssale. Tarms Aranged. Call Tol Fres 1-800-
A23-1212, Or Write: Lioyds-PMC, Rocklond, IL 81110

FREE HEARING AID CATALOG - Save 12 by maill Write:
Ir:ﬂ.m . S530PM-2, Langdon, Sepubveda, Callfornia

FREE HEARING AID BATTERIES. SIGMOTEK, 327
Clarkin Ct, Wadnut Creek, CA BMS0E

DIVORCE

WINNING  Indormation 5200 MEN'S  RIGHTS
ASSOCIATION, 17854 (Lyons), Forest Lake, MN 55025

BIBLE Cwestons answered. Siampacd anvelope. Bylon,
kT18T Bantler, Detroi, Michigan 48219

REMAILING SERVICE

TEXAS RemailingForwarding. Ft. Worth/Dalias. Remad,
Bon BBSE, FL Worth, Texas TE124

LETTERS fyped and forwarded ampwhere. Spelling cor-
rected. $1.00 per address. Prompily, Box 238, Dewitt, NY
1214

SOUTHERM Ontasio remallng, gifta, postcarnds. Incormporat-
ad fem asswes lasl, professional servica, Box 356, St
Catharires, Canada, L3R £T7,

MILLIONS OF SURPLUS BARGAIMS! Jeaps included!
Many 1% original cost. “Mabonwide Govermmant Direciory” -
$2.00 (Guarantesd). DISPOSAL, Box 18107-AN,
WASHINGTON, DC 20038

Gl SURPLUS, Murting and Camping Equipment, 56 Page
Catalog 52.00. Red Bank Arrmy Navy, 12-M Monmouth Stree!,
Fed Bans, N OF701

FREE st of usable govermmand surplus. SASE. Discovery,
Box 437720, Austin, TX TBT45.

LOANS BY MAIL

LMHTIHWMMWM
cosigners,  Information, $1.00  (refundable):
MWPMFMMMH*,%M

BORROW $500-525,000 Inberest Free! Aapay Anylime! AN
Engibie! Writa: Quality, Bax 587-SNN, Floral Park, Mew York
11002

MOMEY Problems? Free Book describes Loans, Cash,
Gaovernmant Grants, Othar benefits, available bo indhiduals.
Write; Agsociates, Box B8-Ad, Brooklyn, Mew York 11235
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FREE Femailers List. Agents Needad. PS, Box 29658 San
Antoni, Toxas 78229

TRUSTWORTHY forwarding, Siamped remais $1.00,
Dearmand-H, Box 1204, Cadds, Texas 7020

UNLISTED ADDRESS Ciscres! and confidantial Femail
§1.00 Sengle. Mall Forwarding Service, 8050 5 Main,
Houston, Texas TT025

COMFIDENTIAL Mad Hm‘ng,Fmﬂm Mail Dvop,
Box 180309PM, Oudando, FL 32880

FREE Dwtails! Postad Shoppe, 3598 East 800 South, 5an
Lake City, UT B4111

MN.Y.C., M. Stamped remalls $1.00, Picture
$1.00-Maiarama, Box 3218, Weathmwican, M., 07087

MOTOR CITY REMAILING BEAVICE (SINCE 1985)
DAAWER 890, DEARBOAN, M1 48121

REMAILING FORWARDING. Corfidertial, Disdaviis,
Consurned ‘Warehouse, G333 Paclhic Avenue, Suite 508,
Saeckion, Ca. 85207

FREE PACKET' remasis. Fiying Fingers Busiress Servicos,
ABDER Swearna Fd., Valrco, FL 33584,

VIRGINIA Address Feguired? Dependable. Confidential,
Mailon, Boxn 22, Déwyn, Va 23008

SAVE 5200 +. Modern nams-brand alds improve under-
standing. Mo Balesmen. Free Trial. Free Catalog. JAM, Dept.
132-N, 329 Third, DeKalb, IL 80115

DO ¥OU Chew - Smoke? Free Sampiea. Write: Stower's,
Dresden, Ternesses 38325

FINEST Mo Bas Pipe Tobacco. §1.00 for sample and price
lisl. Pipe Fepairs, 122 E. Englewood Ave., New Castie, PA
168106

SCIENCE & CHEMISTRY

LABORATORY CHEMICALS, GLASSWARE—APPARA-
TUS. Catalog $1.00. HAGENOW LABORATORIES, 1302
Washengton, MANITOWOC, WISCONSIN 54220

COMPLETE Cafslog 51.00. Bargain Lists. Laborstory
Sales, Box 161A. Brighton, MA 02135

HALLEY'S ESCAPING! Optical Maintenancs Kil helps you
viaw claary, Cheans lenses, isiescopes, camenas. Repairs
glasgas. $4.50 (Ca. residants §% tax). Conaumer YWanshouss,
6333 Pecilic, Suits 508, Stockton, Ca, §5207

FORMULAS, PLANS, ETC.
ANY Formula 510.00. Catalog $2.00. J. Beflont, Box 568,
Chicagn, 0620
MOMEYMAKING CHEMICAL  FORMULAS-THOU-

SANDS! CATALOG 35.00 [REFUNDABLE]: GWAJ, Box
163, Brookliedd, Wiscongsn E3005-0183

SPECIAL SERVICES

INFORMATION ©On anything. Ferguson Research
Specialists, 60-15 Weodside, Woodside, New York 11377,

COMPUTERIZED SOLAR azimuth'sbvabion priniouts,
Anytmelocatonidate, ReiaSousos, Box §30, Oid Forge, NY
13430

HATS CLEAMED BLOCKED Satisfaction
mmmwuuunmmmm&
form send £2.00 ko Hats, Box 20885,

23229

. Fof
mﬂr
Fichmond, Virginia



Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must be in by the Sth day of the 2nd preceding manth for the ssue in

which the ad is io appear. See Head of Classified Saction.

HOW TO COUNT WORDS: Mame and address mist be included in counting the rumber of Wonds in your ad. Each
initial or number used counts as 1 word: J.J. Smith, 224 West 57th Street, New York, New York 10015 3 WORDS.
Zip codas are not counted. Phone #; 2 Words. Symbols usad as keys are charged for, City or State count as 1 word
sach: New Brunswick, New Jersey: 2 words. Abbreviations such as C.O.D, FOB, RPM, USA, PO, 57,
16mm are counted as 1 word. (P.0.Box 382 counted as 3 words) Webster's Intemational Unabridged Dictionary
will be usad as our authority for spelling, compound words, Hyphenations, abbreviations, elc. Please make checks

payable to POPULAR MECHANICS.

224 West 5Tth Street, New York, N.Y. 10018  Order
Classified Advertising Dept. (212) 262-4825 w

Only $67.00 for 10 word minimum

$6.70 each additional word

BOLD FACE CAPS add
51 per word

(Firsi Word: No Change For Bold Face)

RESPIRATORY ILLMNESSES, sinus. bronchial, etc. RE-
SPRLFER hedping thousands breatha easser. Trial availatle.
RESPIRIZERS, 474 BOYDS SCHDOL ROAD,
GETTYSBURG, PA 17325 TELEPHONE (T17) 334-1478

FREE VITAMIN cataiog. Allnatursi health, beauty prod.
ucts. JMR Enterprises, #PM2, 800 Weodnifl, Clearwater, FL
3358

GARDENING & LAWN CARE

LEARM Gardening and &1 homa. Free booix-
Iot, Litetima Career Schools, Dept. A-201, 2251 Barry Avenue,

FLOWERS, PLANTS & NURSERY
SUPPLIES

BS84F, Caigary, Alberia T2 558

GERMAN butier craam iocte. Simple o make. Fnends will
beq lor racipe. S4.00— Rk Boeticher, 9504 State, Cloveland,
OH 44133

DELICKOUE Caramal Com, Easy Famiy Recpe, 51.00.
Reversice Recipes, 28 Morwood Ln. A, 51 Louts, MO 63141

EARLY 1800 Oid Fashion Apple Stack Cake, Recips Naver
Printed £2.00 SASE. Coffey House, Box 87, .lmhum Tann,
a7TasT

FANTASTIC Beol Stew. Supart Aroma. Taste, £2.00,
Mainely Booss, Box 323, Madison, Ohio 44057

RECIPE for best lasting carot cake and cheess cake | have
ever lound. $2.00, SASE. Summi Enterprises. P.O. Box 453,
Bogert, Georgia 30622

—mra

AMATING COAL PLANT - Colorful - Watch it Grow, Starter
K 53.50. Send to: Gena Bert. AD.#2 Box 13A, New
Alpxandma, PA 15670

RECIPES, COOKING, ETC.

“GOOD OLE DAYS' cookbook. Meats, vegatables, des-
serls like Grandma cocked. B5. Kings and Things, Box
220PM, Aascosa, TX TEBOQZ.

55 CHICKEN Pecipes O 48 Shaimp Recipas. $4.00 Each.
Sausvilie Marketing, Dept B, Box 561. Stomne Mountain, GA
A6

Mmmm| Delicious CHERRICHOCAROO desasrt! $2.00 fo.
Cockman-F2, 313 Charksley Road, Maniiou Speings,
Colorado 80829

218 recipes galley GREAT LAKES FREIGHTERS 30,85
ppd, Box 1270-115M, Traverse, 48685

LOW CALORIE COOKBOOM! Over 250 delightiul recpes.
From Appetizers o Dosserts, Monay-back guarartes, $4.05.
Bramide Co., 111 Downey, Brockion, Mass, 02402

FAST, EASY, DELICIOUS, HEALTHFUL AND PRETTY
TOFU HORS'DOEUVRE RECIPE. "EBONY AND IWDRY™
§1.00. CHEF BRIANE. P.0). BOX 278, GREEMFIELD PARK,
H.Y. 12438

DELICIOUS - Besislich sausage recips made with Deel-
burger-delighttul snacka £2.00 - Jay Enerprise PM. 455 5.
Wall, Coos Bay, Ovegon 97420

GOURMET COFFEE Blanding Pecipos $2.00, Perez, Box
8504, San Diego, CA 92102

BETTYS GScumplious Fed  Velve: Cake. 32,00
Brazos-Marl, Box 100072, Brazoda, Ty TT422

DELICIOUS CARAMEL Dumplings Plus 3 Vanaty
52.00 SASE, VLN, P.O. Ban 544, Matioon, 1l 61838

AUTHENTIC KOREAN Racipes! Dahcious. 53.00 SASE,
Sharp, PO Box 25 335, Pittsburgh. PA 152420835

A SECRET Revealed: Southern Fried Chicken—§2.00 +
£1.25 in SASE: RT4. Box 525-M1, Ebdon, VA 22827

PRANK recipe for birthday cakes. Hitariows $1.00 SASE,
Twelen, P.O, Box 957, Virginia, Minn. 55792

Remittance of § is enclosed to cover mserlions(s) in the isBUe(s). Classification
| | | 1 | |
Mo Charge for CAPS | 2 [ | 2 Is HIC) |7
| ] A ! | l
] | & | 10-567.00 | 11-573.70 | 12-s80.40 | 13-887.10 | 14-583.80
| | | 1 | 1
15-5100.50 | 16-$107.20 | 17-8113.90 | 18-5120.60 | 19-5127.30 | 20-5134.00 | Zi-5140.70
| | | i | |
- 1514740 | 23515410 | 24-s180.80 | 25$167.50 | 26517420 | z7-5180.80 | 18780
| | | ] | 1
28519430 | 30-$201.00 | 31-3207.70 | 32-5214.40 | 33-sxn.10 | | 35-5234.50
| | I | |
36-5241.20 | Fr-5247.80 | se-s254.80 | 2526130 | 40-5268.00 I 41-8274.70 | 42-5281.40
| | | | | |
435288 10 | #a-s284m0 | 45-3301.50 | a-5308.20 | ar-ga14.80 | #p-s3z1.80 | #s-3328.30
! | | | | | _
£0-$335.00 | s1-s341.70 | sz-5348.40 | sa-3a85.10 | sas36i0 | s5-83s8.50 | se-s375.20
YOUR NAME et ey PHONE:
(PLEASE PRINT)
FIRM (NAME IN AD)
YOUR ADDRESS
cITY STATE Zip
DATE: YOUR SIGNATURE
{(PLEASE PRINT OR TYPE COFY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
GREATEST WILD GAME COOKBOOKS EVER PRO- WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEERMAKING-GASOHOL, Free Suply
Calalog, Yeast Equipment. Contnemal, Box 188PM,
Casselberry, FL 32707

FREE BEERMAKING CATALOG. —Bas! Vaiue., Sebec-
tioh, 24-h, Sarvica. HOMEBREW, Box 1580, Heslest,
Michigan 48840,

WINEMAKERS-BEERMAKERE— Free Catalop—Fast
Service— Largs Seleclion: Kraus, Box TES0-L., Independence,
Migmouri 54053,

WINEMAKERS-Bourmakers; Frew llustraled catalog of
suppiies. Semplex, Box 1227BA, Minneapolis, Minngsota
554120276

MAKE QUALITY BEER, Wire. Fres catalog. Village Siore,
Bax C-51PM, Westport, MA 02780

WINE/'BEER MAKING Citalog: BAJ Enterprses, 1845
South 18th, Sprnglisld. Mincis 62703

BEER LOVERS — Brew your own. Dedcious! Inexpanshe|
Free Catmlog. Bear Gaar, Box 25063M. Larming, Michigan
48003

FREE BEERAMAKING BOOK Plus Catalog. Finest Equip-
mend, Ingredients. Fully Guaranised. SP1. Box TB4-M. Chapel
Hill, NC 27514

WINE 2B Diays Guaranieed. Instructions, BASE. Bax DBS,
Mormisvisia, PA 19067

BEST BEERMAKING CATALOG IM L'SA! FREE! Brawing.
Box 1139, South Chatham, MA 02658 1-B00-447-T404

WINEMAKERS — Bearmakers Free Catalog, Low Prices.
Fros Aacipes. Cellas-M, Bax X3525, Saatths, WA 99733

BEERAMAKERS OMLYl Free CatalopMNewslatisr
‘Willlams', Box 461MX, Caxland, California 94504

EMJOY keg bear #1 home. Conwert your old relrigarator into
& beor dinpenser Tasies batiar than cana and costs less, Free
information. Keg Beer Warahousa, 3520 East Grant, Tucson,
Asizona BET16
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TIME MACHINE

75 YEARS AGO: February 1911

Proposal to protect Canal.

[ Fﬂ“’ 1[5‘;5 I:'illll’

Metal mansters on the march.
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Hot dog! A hot rod,

184

02520

nmiﬂﬁl“m' sidewalk sportster was no

more than an animated am-
ble. Department stores now
CATTY
features some full-sized cars
would find dezirable.

RLUITS
2l |

gum prawTED EVRT7

conmected  to
switeh.

To arm or not

Lt. Gen. Nelson
convineed it
armed, wrote;
"|'>I':” = hh:llllr'

should

building  great

ter and earried it
with success,"

Pass the bazooka
Saber-rattling among Edro-
pean countries lead to dire
predictions for the next Tand
war by inventor-engineer
Hiram Perev. He foresaw
the tank—or continuous-
tracked vehicle, as he ealled
it—as a major land war
weapon. “We shall see on the
battlefield,” he wrote, “no
men but thousands of tanks,
battling each other az un-
couth i'l]'l‘]'li.‘-hlf‘il' mini=lers
must have done, rearing and

plunging, elimbing and roll-

ing over each other.,” The

modern tank corps that na-

tions have today pose a simi-

lar threat.

Junior racer
Got a pre-teen at home? This
bittery-powered  small-firy
hot rod would've been just
the ticket. l":i.lnplu anl eeo-
nomical, it was run ||j.' 4 pFav-
ernment surplus converted
electric gear motor which
cost about 315 back then, It
wottld run 100 hours on one
charge and carmied a 60-
pound load. The battery was
an  on-off
Top speed for this

children’s cars with

The Panama Canal was with-
in two vears of completion,
A, Miles,
[iTg
“Prudence as
, demands thut
we give it ample protection.
Not to do =0 would be like
treasury
buildings and neglecting the
matter of locks and bolts, At
the price of American lives,
we have turned the plague
distriet of the western hemi-
sphere into a healthful re-
gion. We have picked up the
wireck of great French disas-
Torward

Words of wisdom
Motion picture
during the silent era forent

that there was a segment of

their audience that read lips,
Deaf persons were  often
?‘:h"l'ki"l h_'ln' :"ill'lﬂ ||'|'1'|!|'|H.“ 'irl
which and actresses
nsed unprintable langusge.
To the deaf, who read lips
with facility, the language
used was as plain and dis-
tinet as speaking actors and

AcLars=

actresses on stage 12 to the
average theater andience.
Protests were  launched

againgt the films. Films have
sound now, amd the protests
against foul lanruame in cine-

| ma continues,

producers

With boots on
Famed airmen John Moisant

(top) and Arch Hoxsey died

in air crashes the same day,
Maoisant was known for his
Paris-London flight. Hoxsey
held an altitude record.

Believe it!

Robert L. Riplev's eartoon
‘Believe It Or Not!™ had be-
come world famons, [t was
veald by TOO000,000,  ap-
peared in 325 newspapoers
and was translated inte 13
languages in 38 countries,

contributors, His  interna-
tionally sviadicated ecavtoon
| spawned books, broadeasts
| and movies. Ripley (above)
looks over one of the many
oiddities he defied the world
to believe or not: a chicken

Ripley received up to 3000
letters a day from potential

Foiling the sea

The hydrofoil was beginning
to give engineers ideas, One
of the first practical crafis,
Freceio del Sole (Arrow of
the Sun) entered service be-

tween Italy Sieily. [t
whisked 75 passengers
across the water at 45 mph.

and

with a 24-foot tail.
challenge lives on on
“Beolieve [t Or Not!”

Ripley's

TV s

Visions of 100-mph ocean lin-
ers and a coastal screen of

[ 200 or 300 hydrofoil destroy-

ers seemed only a ine-draw-
ing away. Today, hyvdrofoils
are used worldwide as fer-
ries and cargo boats, but the
destrover fleet hasn't come
to pass, |
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.




1986 4X4 SRS XTRACAB.
#1 SELLING SMALLTRUCK IN AMERICA.t
Every driver of every other small truck
knows one thing for certain: theyd
better get their tallpipes out of
your way.

No malice intended, but this all
new 1986 Toyota 4X4 Gas Turbo—the

first and only one of its kind—just hap-

pens to be the single, most powerful

small truck you can buy, East or West.
Its Electronically Fuel-Injected,

24 liter SOHC gas-turbo engine
methodically pumps out a staggering
135 horsepower and 173 ft.flbs. of gut-
wrenching torque. So it goes just
about anywhere it wants. Up moun-
tains. Across :
ditches. And 4l |
through sand '

washes with

its wide

P225/7T5R15 radials.
Nearly alfmanner of road deform-

ity is absorbed by its all new Hi-Trac

independent front-suspension with

stabilizer bar. And raised torsion bars

insure the highest ground clearance

of any truck in its class. Bone shaking

rides don't exist where directional

stability and smoother rides do.
There’s more to this Xtracab:
Like remarkable space behind the
seats, 7-way adjustable driver’s Sport
Seat, thick and rich cut-pile carpeting,
an AM/FM/MPX stereo system with
cassette and the most leg room of any
truck in its 5
class. =L YT
And the N
list piles Wy
on. / =
i total
domination of —— SE—
the road appeals to you, good news

., Pal: this Turbo’s the tyrant.

tCalumdar year 1384, Wards Auromonive Bepan

GET MORE FROM LIFE- BUCKLE UP!



