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Il youi'd like fo hnow more Bbaut Dur charcoal maliowing process, et weibe

BUILDING A HARD MAPLE RICK is tough
work. But burning it down is still tougher.

You have to burn it in just the right way to get

charcoal instead of ashes. Then, you have to grind

up the charcoal into pieces no bigger than peas
and tamp them tight into room-high vats for
mellowing the taste of Jack
Daniel’s. Doing all this

is a big job. But you'll
appreciate how important
it is after one liccle sip of
“charcoal mellowed”

Jack Daniel'’s.

CHARCOAL MELLOWED DROP BY DROP
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At least three major motion pictures, one Broadway musical, one “Twilight
Zone” episode and a dozen novels and books have tried to recapture the
sinking of the Titanic on April 14, 1912, In 1953, the movie “Titanic” was released.

There was the 1958 film “A Night to Remember,
“Raise the Titanic.” The Broadway musical “Unsinkable Molly Brown" (1962) was
miade into a movie in 1965, So much of the Titanic story is fascinating, no wonder
U's the stuff of books and movies. It's world history. The vessel was British. 1t was
A towering statement about England’s continuing supremacy at sea. It's American
history since most of the first-class passengers were members of New York's and
Philadelphia’s social elite.
It's not only history, but it's
mystery. What really hap-
pened that night? Was the
gash from an iceberg
enough to send her down 20
quickly? The Titanic was
the first ship ever to send an
S08 by Morse code. An in-
ternational convention had
agreed to the 808 the win-
ter before. Until that fatal =
night, ships in distress sent
out all kinds of signals in
their native languages,
which made rescue difficult.
Following the sinking of the
Titanic, ships were re-
quired to cary one lifeboat -
seat for every passenger. [t
also led to the creation of the
British-American North At-
lantic leeberg Patrol, which
still operates, and to the
mandatory  24-hour radio
watch on cruise ships. When the Titanic sank, her radio was turned off before
midnight—as was the custom,

Last summer, a team from Woods Hole Oceanographic Institute in Massachu-
setts struck pay dirt and located the Titanie lying over 2 miles beneath the
surface. Robert Ballard and his colleagues plan to return this summer and dive
down to the ship. But they aren't the only ones. There's a race to reach the ship
and at least one millionaire has already announced his intentions to try and reach
the wreckage first. Another proup is considering ways to raise the Titanic. Read
about the competition to reach, and perhaps raise, the Titanic in our exciting
cover story (page 7561 ... In paging through this issue, you'll find we've
freshened up the look of our front-of-book eolumns and added a bunch of new ones.
Our list of new columnists is impressive. Jim Dunne, considered the dean of
Detroit auto writers, joins us as Detroit Editor and, naturally, he'll be writing our
Motor City news, Jim Meigs, our new home video columnist, is senior editor of
Video Review. Terry Shea, who'll be doing our audio column, is editor of Audio
Times magazine. Ron Scibilia, writing our computer column, is editor of
Computer Electronics and west coast bureau chiefl of Consumer Electronics
Muonthly. Steve Potter, our new motorsports columnist, writes the auto racing
column for the New York Times. Plus we've added columns on aviation,
motoreyeles and bicyeles, and a footloose column on cars, These will be written by

staff editors Dennis Eszkow, Norman

Mayersohn and Wade Hoyt, Also joining
our staff this month is Steve Parker, as
west coast editor, and our longtime mas-
ter craftsman, Ro Capotosto, as contrib-
uting editor. Hope you like the new
lineup. "Til next time.

™ Andl in 1980, we saw the movie |
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Small Wonder

At last, pocket-size radar protection.

Qulle simply, PASSPORT is the
smallest superheterodyne radar
detector ever made — only 3" tall,
2W " wide, and 4%" long. It fits your
pocket as easily as a cassette tape,

Small means
nearly-invisible protection

This miniaturization is possible
only with SMDs ( Surface Mounted
Devices ), micro-electronics com-
mon in satellites but unprecedented
in radar detectors. The result is
exactly what you'd hope; high
performance in a low-profile package.
And the response is exactly what
you'd expect. The expernts at Car and
Diriver said, “In a word, the Passpont
is a winner.”

The magazines report excellent
performance. More than earty waming,
PASSPORT also provides a precise
measure of radar range. Simply turn
PASSPORT on and set the volume level
At radar contact, the alert lamp lights
and the variable-pulse audio begins a

\-bld I leave PASSPORT fully armed for the
N "*ﬁ ] next encounter. You get the complete
b | :
1 radar picture.
2 n
' - Small means
\‘\ i/ never having to go without
e
In PASSPORT, 102 SMDs (right) do the work of You can take PASSPORT any-

orchimary ransisons, resisors and cipaciion.

show warning “beep” for X band radar,
“brap” for K band. Simultaneously a
bar graph of Hewlen-Packiard LEDs
shows signal strength. A photocell
even adjusts the alent brightness to
the light level in your cac

Small means
the size of a cassette tape

As you get closer, the pulse
quickens and the bar graph lengthens.
And if you should want 1o defeat
the audible waming during a long
radar encounter, a special switch
allows you o “mute” the audio, yet

where: on an airplane o another
city, or towork for trips in the company
car. Just install on dashtop or visor,
then plog into your lighter PASSPORT
keeps such a low profile, it can be
on duty without anyone noticing.
And PASSPORT comes complete with
a visor clip, windshield mount,
straight cord, coiled cord —even a
leather ravel case. And we back
PASSPORT with a full one year limited
warranty.

Try PASSPORT at no risk. Call
us toll free to order When your
PASSPORT arrives, take the first 30
days as a test. If you're not completely
satisfied, return it and we'll refund
your purchase and your mailing
costs, You can't lose,

$295 (OH res. add $16.23 tax)

——

© 1985 Cincinnad Microwave, Inc.

PASSPORT

RADAR-RECEIVER
[ —— =~

Call Toll Free 800-543-1608

Cincinnati Microwave
Department 100-068-C13
One Microwave Plaza
Cincinnat, Ohio 45296-0100



It's more than a new fea-

ture. It's a new direction. |

Yamaha has put a
micro-computer on an out-
board motor. And boating
will never be the same.

This technological
wonder is on our 220-plus
horsepower V6 Special.
Sensors continuously
monitor engine speed,
load, temperature and fuel
quality. This information
is fed back to the computer

T 18 Famshs Motor Corporstion U84

which ad%'usts. ignition
timing 1or optimum
performance and
efficiency.
The V6 Special 1s
at the top of an outboard
line that has models in
18 horsepower sizes,
right down to a light-
weight 2-horse motor.
Industry-rockin
innovations abound.
Precision Blend™ oil
injection is one. Standard on

models 40 hp and up, this sys-
tem gives the engine only the
oil it needs, depending on how
fast it's running and how hard
it's working. That's a blow to
blue smoke and a boost to per-
formance and economy:.

Your Yamaha outboard deal-
er is ready to show you all our
new motors. All covered by
3] ZEi}rearhlimited warranty. In-
cluding the one
with a mind of YAMAHA
its own. Expect alot. -

For your neares! dasler call 1-B00-44T-2B82




Who needs plans?
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Reader Eugene A. Vis modified our barm garage to sult his needs.

I made a few changes to suit
my purposes when [ made
my barn (Build Our ‘Coun-
try Barn' Garage, page 90,
| Sept. '84), and the results
are great! Even though the
dimenzions of the knee wallz
were not in the article, I
managed. EUGENE A, VIS

(NG ADDRESS GIVEN)

Your ebvious skills enabled
you to do a terrific job with
one of our largest projects,
one that could not be de-
| tailed completely in the is-
sue. Readers who need
| plans can send $30 to Coun-
try Barn Garage, No. PL-
1277, Popular Mechanics,
| Box 1014, Radio City Sta-
tion, New York, NY 10101,

In hot water
| I think there's an error in
The Heat Is On (page 143,
Sept. '85). You state a leak of
one drop per minute
| amounts to 800 gallons per
| year, Attached are my calcu-
lations indicating this is im-
| possible. Did you mean one
| drop a second? MARK LORD
ST, LOULS, MO

%

One drop per second it is!
This troubleshooting guide
te hot-water heaters was
very comprehensive, but
we dripped over our own

| feat on that calculation.

Private shuttles

| In his article NASA's Next

' Spaceships (page 84, June
'85) James Beggs, adminis-
trator of NASA, gives an
excellent outline of our next
steps into space. Excluded
from hiz profile, however, is
a second-generation version
of the Space Shuttle and its
potential benefits to Ameri-
ca. A Shuttle capable of uti-
lizing commereial airports is
possible by the mid-1990s,
Another glaring omission:
private enterprise. If NASA
develops a Shuttle system
that will take off and land

from commercial airports, |

payload costs for space
launches will drop dramati-
| cally and space will be
opened to nearly everyone,
The path we must take is an
| agressive government part-
nership with private indus-
try. Our hope for man's suc-

BRIENEL DIRA & WEITERN

Nl i

HO steam locomotive model |
was bullt by reader Andrews.

cessful exploration of space
and exploitation of space-re-

| lated benefits depends large-

ly on government's willing-

ness to let nongovernmental

entities get into the space
business.

ROBERT 5. WALKER

16TH DISTRICT, PA

CONGRESS OF

THE UNITED STATES

HOUSE OF REFRESENTATIVES

WASHINGTON, [nC. 20615

Return of steam
Your article on steam trains
(Steam’s Back On The Fast

| Track, page 9, Sept. '85)
| prompted me to send a photo

of my HO gauge locomotive.
Steam tubes are placed in
the saddle tank around the
boiler, Fire bed iz below the
cab and under the forward
part of the tender. Small, 2-
cylinder steam engines are
mounted between  the
wheels of each truck for pow-
er and a venting tube is
mounted at the rear of the
tender. The loco was built to
replace an aging diesel on my
model railroad layout. Now [
can lay some small claim to
the return of steam!
FRANK . ANDREWS
SHREVEPORT, LA

Name-dropping

Your story on GM's Saturn
project (Detroit’s New-Ern
Cars, page 96, Oct. "85) says
that it’s the first new Gener-
al Motors’ nameplate since
Cadillae issued the LaSalle
in 1927, Not true. GM intro-
duced two new lines of auto-
mobiles in the year 1930: 1.
The Viking V-8, which was

n !

sold by Oldsmobile dealers, ‘
and 2. The Marquette 6

which was sold by Buick dea-
lers. CHARLES F. KASCH
DARIEN, IL

Wow! You've got a better

| memory than GM. The Sat-

urn press release says “Not |
gince 1918 when Chevrolet
Joined the General Motors'
family have we added a netw
nameplate.” We remem-
bered the 1927-1940 La-
Salle. The Viking was in-
troduced by Olds as a lower
cosl version of the LaSalle.
The Marquette was a small
Buick with prices ranging
from $990 to 31060. Both
were actually introduced in
1929. By 1830, the deepen-
ing Depression had killed

them both off.

Lots of tters
The “brick-like generator”
under the hood of the Willys

MB (Only in A Jeep, page
94, Nov. '85) is the generator

requlator.
JAMES W. ARCHER
ROOSEVELT, UT

The voliage regulator is the
brick-shaped  component,
The generator is just visible
below the oil filter case.
That’s what and where they
are on my "44 Willys MB
Jeep. AL HARVEY

(MILITARY VEHICLE

COLLECTORS CLUB)

CORTE MADERA, CA

Boy, did we take a lot of
flak over that one,

Usin ur dome
My esic dome, made of
polystyrene and concrete,
makes installing heavy-duty
shelves a challenge. Enter
an adaptation of your Gravi-
ty Shelves (4 Handy Home
Aceessories, page 102, April
'B4). We had to reverse the
upper load-bearing member
totie in with the second-floor
ring. Many thanks.
R.G. VAN TREUREN
EDGEWATER, FL
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FORD'S NEW DESIGN PHILOSOPHY:
TO ANSWER YOUR NEEDS

BY LISTENING TO

WHAT YOU WANT.

FORD TAURUS.

THE GOAL
WAS TO BE
BEST IN CLASS.

Even as the first designer or
engineer began work, over 400
.'-.;'h“l._'il'jl._' ohjectives were h-t_‘i::l'lf._{
established for Taurus

The list was based on how
you drive a wagon...what vou
want from it...what vou need
from it. The list included: How
easy it is to fold down the rear
seat; the effort required to open
and close the doors: how com
fortable the seat belts are to
wear, The idea was this: [Fwe




design each part, assembly and
feature 1o make Taurus better 1o
use, then we will have designed
a better wagon overall

THE RESULT IS
TAURLS.

A front-wheel-drive station
wagon which has optional seat-
ing tor up to eight, A wagon that
is a delight rather than a chore
to drive. A wagon where design
and engineering come together
in one functional unit. Its
shape even uses the wind o
help Taurus press its tires to the

pavement for road holding

Taurus, A wagon so well
thought out, even its shape is
part of its dedication to func-
tion. S0 you can judge it not
only by how well it looks, but
how well it works.

BEST-
el

At Ford Quality is Job 1. A
1985 survey established that

Ford makes the best-built Amer-

ican cars. This is based on an
average of problems reported
by owners in a six month

| on 1981-1984 maodels
designed and built in the US.

THE LIFETIME
SERVICE GUARANTEE.
Participating Ford Dealers

stand behind their work, in

writing, with a free Liletime
service Guarantee for as long
as vou own your Ford car. Ask
to see this guarantee when
VOUL VISIE your participating
Ford Dealer.




Al do-it-pourself A new, optional The hood features 20" windshield Optional efectrically  Optional dual sun
fluid checks (o mulfiple port fuel gas-charged struls wipers clear water  healted Insta-Clear™  wisors provide simul-
level, power steer ijected V-6 engine which assist you fo nearfy all the way windsfield clears taneous front and
ing fluid, etc.) are designed for sim- rase the hood and fo the davers roof  dself of mist and side protection from
arranged i front of phicity and respon- hold it open without  pillar fo aid wsibility.  frost. the sun., Built-in
the engine, They are  siveness. Plus a a prop rod. extensions provide
also cofor-coded fo new four-speed protection when the
make therm easy fo automabc transaxne 5L 15 fow in the skt
find, easy to check, s well desigred,
under normal use (it o
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FORD'S NEW CONCEPT IN ENGINEERING

BEGAN WITH YOUR NEEDS FIRST. ENGINEERING...

FOR PEOPLE.

The Taurus wagon was
designed and engineered with a
clear understanding of the spe-
cial needs of a wagon buver. It is
designed to carry manv difter-
ent combinations of people and
Cargo.

Taurus seats feature a lower
back support for comtort mile
after mile. The seats are made
of a high-density foam for pro-

FORD TAURUS.




Rear seat pas- Child proof rear Front seat head The standard roof Hoom for up to 19
sengers have they dor locks. Plus 37 rests adust upand  rack adiusts for dif- full-size grocery
owrt heat and fresh other Lifeguard down, forwardand  ferent length loads. bags with the rear
alr ducis for bal Design Safety back. Seat belts are  Special brackets are  seat up. In addition,
anced comiort Features. simpie o use, com- availabie for skis or the load floar is fow

fo make loading
easier, and (o pro-
wdle rear wisibility
over novmal Inads.

forlable to wear. bicycles

Optional seating for

eght,

(62

ey~ ——— S

The cargo floor fea-
fures four rugged
he-aowns fo help
secire smaller
loads. An elash-
ored cargo netis
also avalable.

An optional picnic
tray folds out of the
rear of the wagon,
Folds back in when

el in wse.

LIRS

Buckle up—together we can save lives,

longed comfort.. less fatigue,
All controls are placed
where vour hands can euasily
find them. And the switches
feature o Cuser friendh”
design that allows
vou to read o

their function by touch,
even at nigh.

:

Lateely?

Above, vou will find a list of
just 2 few of the funcrion and
comfort features which have

been designed into the

™. Taurus wagon,
™ There are more. Many
muore. But we hope these
few will give vou a sense
of just how well the
Taurus wagon is made,
Have vou driven a Ford...




Imports

Saab 9000 hatchback, fast

Amazing how Saab builds
excitement into its practical,
unconventional-looking
hatchback. The 90 Turbo
not only hauls sofas but hauls
off the line whiplash fast.
The secret of its perfor-
mance is a modestly sized 2-
liter Four, basically the
same block that powers all of
Saab's cars for '86. What
Saab does with its company
powerplant, however, is set
it up for whatever horsepow-
er you want—from 110 to
160. In the entry-level 900
(3-door hatch and 4-door se-
dan, $13,000), the engine is
fuel-injected only, but at 110

and howriows, s powered by twin-
cam, 1&6-vahee, intercooled turbo Four.

hp is no slouch. The 9005
models this year (3-door
hateh, and 2- and 4-door se-
dans, $16,000) get the 2-liter
Four with fi., four valves
per cylinder and twin cam,
boosting hp to 125, up from
110 last year. The 900 Turbo
3-door hatch ($19,000) and
the new 9000 5-door hatch
($22,000) fit the fuel-inject-
ed, 16-valve, twin-cam Four
and then add a turbocharger
and intercooler for a 160-hp
punch,

Later this year when the
90 Turbo convertible ar-
rives, Saab will be offering
five different body styles, an

impressive lineup for a small
Swedish automaker. And
when it comes to a versatile
hatchback in the luxury
class, Saab has the only
game in town with its SO0,
Run it as a 4-door sedan and

Saab 9000 Instruments are lighted by fiber optics; radio can be
removed and taken with you, operates only with secret code.

you'll give vour rear-seat
passengers  extraordinary
comfort and limousine room-
iness. As a seats-folded
hatchback, this 5-door gob-
bles up your gear whatever
your hobby or sport.

Two sidewinders |

A couple of concept cars
from Japan came out of the
design studio door recent-
ly—loaded. Not with a lot of |
power options and doodads |
but designed from the
ground up to be the ultimate !
in high-speed, well-bal- |
anced,  superior-handling
machines, The Mazda MX-03 |
and Nissan Mid 4 feature=
antilock braking, 4-wheel-
drive and 4-wheel steering.
That's right, the rear wheels
turn slightly as needed to
extend cornering potential.
Mazda MX-02—The aerody-
namic (Cd=0.25) 4-seat
gports coupe, which you can
see next month at the Chica-
go Auto Show, uses a new 3-
rotor, turbocharged rotary
| engine that's rated at 315 hp.
Power goez to the ground
| through a full-time 4wd sys-
tem with electronically con-
trolled fore-aft torque-split
mechanism. The d4-wheel

steering is speed sensing,
with the rear-whee! steering
angles determined by com-
puter. Antilock braking also
uses the computer: It senses

when wheels are about to
lock up, releases fluid pres-
sure, then reapplies brakes.
This pumping application of
the brakes shortens stopping
distance and lets you steer

Nissan Mid 4 aiso features dwd,
4-wheel steering for road hold.

while braking. At the steer-
ing wheel, a *heads-up" dis-
play projects digital speed-
ometer readings onto the
inside of the windshield.

Nissan Mid 4—The mid-en-
gine, 3-liter VG in Nissan's 2-
seater coupe is mounted
transversly and its output is
230 hp at 6000 rpm. As with
Mazda's 4-wheel steering,
the Mid 4's computer mes-
sures road speed and lateral
acceleration, or side force, to
determine rear-wheel steer-
ing angle.

Mazda MX-03 crabs around tums with $wd and $+-wheel steering.
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.




Motorsports

Everyone who has the ocea-
sion to drive in the snow belt
knows the feeling. That sec-
ond of ineiplent panic when
you hit a patch of ice on a
twisty 2-lane road.

Now imagine a twisting
roadway, with tight corners
and long, fast straight-
aways, like a road-racing cir-
cuit, Imagine it completely
covered with glare ice, or
even constructed of ice.
Think about driving on that
track at speeds approaching
100 mph.

Iee racing is an informal
branch of motorsport, with
different groups organizing
events in New England, up-
state New York, Michigan
and the upper Midwest, The
International Iee Racing As-
sociation (IIRA) sanctions
half a dozen or more 2- to 4-
hour endurance races each
winter on frozen lakes in
Minnesota, Wiseonsin and
Ontario. While the organiza-
tion may be informal, the
racing is cutthroat. Indy 500
veteran Herm  Johnson
tunied up for the past Indy
ear season by winning the

Frnmmwstuddedﬂmmﬂmhmunplniumd_ng-.
Twisting courses are plowed through the snow on frozen lakes.

1985 IIRA championship
with a VW Rabbit GTL.
The ice-racing tracks, 1%-
to 3-mile road circuits with
left- and right-hand corners,
are laid out with snowplows
on snow-covered lakes,
Normally, racing drivers
gwelter in their multilayer,
flame-retardant  uniforms
and long underwear, Not at
iee races. Many pilots don
down jackets over their driv-
ing suits! It gets cold in the

upper Midwest in January _

and February. On a frozen
lake near Eau Claire, Wis-
consin, last winter, the ther-
mometer read minus 29° as
the green flag dropped. A
stiff breeze meant that the

wind-chill factor must have |

been about minus 90°,

A balmy day for members
of the ITRA is one where the
temperature is up to 20° and
the air is still, Indeed, if the
temperature gets  much
warmer than that, the race is
likely to be called off on ac-
count of mushy ice.

Fully modified sports cars |

used to be the order of the
day in iee racing, at least

until someone figured out
that it was no fun to do the
mandatory, at-the-track
maintenance that came with
highly tuned racing engines.
Anyone who's ever tried to
use a wrench in freezing
weather knows what 1 mean.
And besides, all of the power
in the world is no help if you
can't put it to the ground—
er, ice. Getting the power
down is the reason that
front-drive cars are pre-
forred in ice racing; they
have most of their weight
concentrated over the driv-
ing wheels.

These dayz the popular
class is for sporty showroom
stock sedans. The cars still
have more horsepower than
the driver's right foot knows
what to do with. You might
imagine that an ice-racing
track would be smooth as a
skating rink, but it isn’t. The
ice cracks and heaves, creat-
ing a surface that's more like
a bumpy gravel road. Even
the supple, long-travel sus-
pension of a showroom stock
ice-racing car takes a severe
beating over the course of a
4-hour race. There are more
retirements due to broken
suspensions and flat tires
than to wrecks. In a sport
where visibility is a big fac-
tor, a showroom stock car's
headlights, defrosters and
windshield wipers are essen-
tial. Oh, wes, the heater
comes in handy, too.

Some sanctioning bodies
require the use of stock, un-
studded snow tires. Under
those rules, speeds are limit-
ed by lack of forward trac-

tion and racers scrub off
speed going into the corners
by rubbing against the
plowed-up snow banks and
ather cars!

The [IRA permits the use
of studded tires, and that
makes the cars much more
driveable and the speeds
quite a bit higher. The most
effective tire is a remolded
Uniroval, which features
very aggressive studs that
are retained by big rubber
cleats. With the Uniroyal
tires, the cars actually have
pretty good traction over the
iee. The ride iz bumpy, and
the car is definitely sliding,
but there's enough grip to
control the direction of the
car. Because most highway
cars today are engineered to
| have a lot of understeer, the
| rule makers do permit mod-

est  suspension  modifica-
tions. A car with an abso-
lutely stock suspension will
plow straight ahead into a
turn, stuffing its front end
right into the nearest snow
bank. Savvy ice racers will
fiddle with their suspensions
to soften the front roll stiff-
ness and increase the rear.
That changes the balance of
the car so that it will turn
into a corner on trailing
throttle oversteer that is,
when the driver lets off the
gas pedal, the rear end of the
car will start to skid . The
car then can be steered with
a eombination of brakes and
throttle.

One thing is for certain.
After a season of ice racing,
snowy roads will never again
hold any terror. ]

"Bank shots” are a common occurrence, and about the only way to
change direction In races where studded tires are not allowed.
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THE REASONS FOR OWNING

A SATELLITE TV SYSTEM
SEEM CLEAR TO US.

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 GG'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
SETVICES,

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

CgEs LA COM Inc

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-
tem 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 vour 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. 3
North Carolina 23603,




Easy rid
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HEE executive smashes a brick
through an ordinary car win-
dow and dives n after It in the
If today's newspaper head-
lines make vou feel like you
need a light armored car for
city travel, Hess & Eisen-
hardt Armoring Co. has a
deal for you! I visited Potam-
kin Cadillac on Manhattan's
West Side, the world's big-
gest Caddy dealer, for a riv-
eting demonstration of
H&E's Personal Safety Ve-
hicle (PSV). By the time I
got out of the showroom, the
floor was covered with bro-
ken glass.

H&E's sales viee presi-
dent, Tom Burke, stressed:
*This is not an armored car,
It won't protect you from
terrorist attacks, land mines
or armor-piercing shells,”
What it will do is protect you
from the kind of random vio-
lence you read so much about
lately—stones dropped from
overpasses, stoplight shake-
downs, purse snatching, ra-
dio and car theft.

er, '80s style

OmniGard glass
from bricks and baseball bats.
Ouwter glass shattered but Inner
plastic was never breached.

Unlike full armoring, the
PSV package doesn't add
inch-thick glass, Kevlar ar-
mor, 1600 pounds or
$100,000 to the price of a big
limousine, It can be applied
to almost any car, from a
Yugo to a Mercedes, and it
will eost between £12,000
and $13,000.

The most impressive part
of the package is the shatter-
proof OmniGard window
glass. It's simply the stan-
dard Y-in. auto glass backed
up by ¥ in. of a secret
flexible adhesive plus ¥/, in.
of polycarbonate plastic.
This combination will run in
the stock window channels
but ecannot be pierced by
bricks, rocks, hammers, or
even Saturday Night Spe-
cials or shotgunz fired at
close range,

After watching an H&E
executive throw a brick

through an ordinary car win-

dow, I got to wail away at an
OmniGard window  with
bricks and a baseball bat,
Although the outside glass
splintered, most of it stayed
in place and I couldn't pene-
trate the plastic layver.
Rambo could probably get
through, but your average
punk will stay on his side of
the plass.

The PSV package will not
only foil radio thieves (who
usually break into a parked
car via a window) but also
smash-and-grab  artists—
kids who throw a brick
through the passenger win-
dow of a car stopped for a
traffic light, then snatch a
purse, attache case or cam-
era bag.

To make sure you don't
break down in the wrong
part of town, the PSV is
equipped with dual batter-
ies, auxiliary cooling fans,
engine compartment fire ex-
tinguisher and TyrOn steel
tire bands that allow the car
to be driven on a flat.

The power door locks have
been rewired so that the
driver's door works sepa-
rately from the others, pre-
venting a felon from lunging
into the rear of the car when
you unlock it to get out. A
elever dead-bolt lock system

on the door handles makes |

opening any door a 2-handed
operation for the uninitiat-
ed—impossible for an armed
robber, and slowing down an
unarmed crook.

There's an inside-outside
intercom 2o you can talk to
street people without open-
ing your window. And the
usual burglar alarm, al-
though this one has been
jazzed up with a pair of pierec-
ing Ferrari air horns.

Where did HEE get all
these devious ideas? Mostly
by surveying executives and
security officers of major
corporations. When they
gpoke to California luxury
car dealers, they found that
crooks posing as customers
had been poing for test rides,
then relieving the salesmen
not of the cars, but of their
fat wallets and gold jewelry,
before locking them into the
car trunks! PSV's trunk can
be unlocked from inside.

The PSV isn't for every-

|
one. Its 12-grand price tag
will see to that. But corpo-
rate bigshots worried about
| kidnapping attempts, sales-
men with expensive samples
from jewelry to computer
chips and doctors carrying
narcotics will want to consid-
| erit. H&E has the best name
| in the security business.
| They've built armored limos
for every U.5. president
since Harry Truman and for
34 foreign governments as
well. One of the cardinal
rules of security is surprise,
If an armored car doesn't
look like it's armored, an at-
tacker probably won't be
prepared to deal with it, The
P3YV looks like an absolutely
stock Cadillac, Lincoln or
Mercedes. It can be ordered
through those dealers, or by
contacting Hess & FEisen-
hardt at 8959 Blue Ash Rd.,
Cincinnati, OH 45242, A
PSV package might be a
good idea before you take a
drive on the wild side. PM

Celebrate 86
in style

We get a lol of car calendars
around here and, frankly, most of
them are throwaways, One we're
going to keep is the Marcedes-
Benz Century Of The Automo-
bite. Its 250 illustrations—167 in
color—depict 12 eras of automo-
tive fransporation, from Leonar-
do da Vinci's proposed 1505
wagon 1o cars of the '80s. Many
cars are featured besides Mer-
cedes—Iirom Hudsons to Hon-
das. The calendar is available by
making a tax-deductible $25 do-
| nation 1o the National Multiple-
Sclerosis , 205 East 42nd
St., New York, NY 10017,
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BY STEVE TOTH

| have a 5-vear-old General
Electric  frostless  side-by-
side refrigerator, model No,
TEF18I0YB, serial No.
LF233238. For the past
vear, every time the refrig-
erator shuts off there iz a
loud rumbling  noise—lowd
enoigh to be heard in the
next room. The rumbling
lasts for two or three sec-
onds. [s this condition noy-
mal or is there something
that needs repair?—Paige
V. Simon, Leechburg, PA

The noise iz probably
caused by a loose compres-
sor mounting., This iz a
commaon ailment in refrig-
eralors as they age, buf one
that's fairly easy to fix.

To get at the rear com-

Repair manuals
Whirlpool has added an ice
maker repair guide to its ros-

ter of do-it-vourself man-
uals. The other four manuals
are for repairing Whirlpool
automatic washers, drvers,
dishwashers amd trash com-
pactors,

The 1lid-page ice
repair manual sells for $6.70,

oipllancg

Rumbling refrigerator

pressor mounling brackel,
move the refrigeralor away
from the wall, Unplug it
and remore the bottom rear
access cover, which is held
in place with zix screws. Al
the rear of the compressor
you will see two cup-like
metal mounting brackels
that are attached to the re-
frigerator's boltom rail. In-
gide each mounting brackef
there is a rubber bushing on
which the compressor rests.
Remove both metal cup
maounting brackets from
the compressor and rotate

maker

the rubber bushings so the
weight of the compressor
will rest on a new spol on
the rubber. Then re-install
| the mounting brackels so

postpaid. The others sell for
$2.25 each.

All the manuals provide
photos as well as step-by-
step instructions. They are
available through Whirlpoal
dealers, or ean be orderved
from the General Aceounting
Office, Whirlpool Parts Dis-
tribution Center, LaPorte,
IN 46250,

they are seated properily |

and fight,

Now go to the fronl of the
refrigerator and remove the
battom grille. Behind the
grille is the front mounting
fracke! with a rubber
grommel thal engages a

forked longue on the com- |
pressar. To check the rivet |

that secures the rubber
grommel to the brackef,
support the tubing running
te the compressor with o
towel or heavy cloth. Then
remove the mounting
bracket and bolt. If the riv-
el is loose, peen the end lo
tighten it. IT this fails, drill
oul the rivet and replace it
with a boll, two washers
and a self-locking nut.
Tighten the nut to the point
where the rubber grommel
starts lo compress.

Before reinstalling  the

motor oil, Reassemble the
pulley and check it for free
movement, If it continnes
to drag, you may have lo
replace either the bearing
ar the shaft.

Remove the motor from
the rear of the dryer. Tag
each wire as you remove it.
Take the motor to a local
motor repair shop ( gou can
find them listed under “Mo-
tor™ or “Motor Repair” in
the Yellow Pages) and harve
them test it to determine
whick parts need to be re-
placed or rebuill, With the
rebuilt motor, who knows—
you may get another 27
gears out of gour vinfage
dryer, ™

bracket, cut a small piece of |

felt and place it under the
mounting bracket where it
aftaches to the front roil.
Then replace the bracket.

Reluctant dryer
I have a Whirlpool gas dry-
er, Model W5B0T401W, that
performs beautifully once |
get it rolling off dead center.
But it hums and will not start
until I reach down and give
the drum a boost. 1 have
lubricated every point 1 can
see. What do yvou think the
trouble i=2?—Robert J. Poor-
man, Bloomington, 1L

It sounds as if either the
slart windings or the start
siwiteh inside the molor
may have gone bad on gour
1958 dryer. The older dryers
had a lot of turning resis-
tance—that is, a lot of pul-
feys and belts. Over the
years, a bearing or fwo may
have worn or lubrication

| may have dried, putting ex-

tra drag on the molor, caus-
ing it to fail.

Disconnect the power to
the dryer, remove the rear
service panel, and remove
all the drive belts from
their pulleys.
pulley by hand. If you find
any pulfey either binding or
dragging, you may have to
remove it from the shaft.

| help, as well as information on

Turn each |

Disassemble the bearing |

from its housing. Clean and
lubricate the shaft with
nondetergent 20-weight

SERVICE TIP

Many appliance manufacturers
provide toll-free 800 numbers to
assist you in repairing their apphi-
ances. Manufacturers of the fol-
lowing major appliances offer
specific  do-i-yoursell  repair

where o locate paris and service
in your area:
General Electric/Hotpoint
B800-626-2000
Roper
B00-447-6737
B00-323-7778, linois
Whirlpool
B00-253-130
B00-632-2243, Michigan
The following provide parts and
service information only:
Admiral
BOO-447-8371
B00-322-6302, Ilinois
Carrier
BOO-227-7437
Emerson
BOO-447-4700
B00-322-4400. llinois
Fedders
800-621-5199
BOO-972-5855. Illnois
Hamilton Beach
800-334-2785
BOO-672-5872, North Carplina
Kelvinator
B00-245-0600
800-242-0580, Pennsylvania
Tappan
BO0-447-2882
800-322-4400, llinois
White-Westinghouse
BO0-245-0600
B00-245-0580, Pannsylvania

Ir |,lm| hetie n frﬂjll.ll'rrlr .-u.'.i'r A i
rrpll'l|.lrl.ll|r AP rlﬂf e |ﬂ.l|'r ':I'u.lr' ,|'|-,I' ;..-.,u
aith the peoedel prd sevivl wnurbera,
fo Applicuee € & A, Popaler We-
rhanupics, 23 Wesd S5k 5., New
Yk, N'Y Hiwiif Howry, bl lefiers
casiend be auswered  idierdoally.
Problewis of wide fnlereal ol be
digepened fo His coldpoen
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Inside Detroit

his own powertrain made
from Ewopean parts. His
brand-new engine plant in
Modena iz perfectly suited to
building low-production,
high-output  engines.  And,
with the “Built by Maserati”
logn on the car, he fgured
that Maserati should contyol
the diivetrain quality a= well,

The car will be a soft-top
convertible, with a plastic re-
movable havitop,  Interiors

Two-place convertible has a Maserati-like grille, but otherwise Its
Chrysler styling heritage is ocbvious: nothing radical here,

Interior is all tucked and wrin-
kled soft leather: very Italian,

will feature full power assists, and [talian leather over every-
thing. Technical details include d-wheel dise antilock braking,
15-in. road wheels, gas-filled shock absorbers, and a choice of
either a S-spect] manual or S-speed automatic transmission.
Compaet in size, the as-vet-unnamed luxury sports coupe will
be 1785 in. long and have a $8-in. wheelbase, Standing a mere
319 in. high, the car will weigh a moderate 2000 pounds,
Chrysler expects to sell the new model at a S0-per-vear clip.

This 2-seat convertible will be added to the Chavsler line within
12 months as a direct competitor for Cadillac’s Allante and
Buick's Heatta. Planned to sell in the S25,000 to S20,000 mange,
the car will be built entirely in Italy by DeTomaso Industries of
Maodena. The Innocenti assembly plant in Milan will combine
the European bodvwaork, suspension and drivetrain, Chrysler
was supposed to supply turbocharged versions of its 16-valve
2 5-liter Four and transmissiois, but a last-minute change has
the drivetrain coming from Maserati as well. The strong-willed
Alejandro deTomazo, owner of Maserati, insisted on supplving

R

Cadillac’s 2-seat convertible (seen here with the hardtop in place)

et 5 =

Iooks like no other Cadillac, or GM car for that matter.

- Allante differs

It doe=n't look like a Caclillac,
and that's on purpose. The
1987 luxury 2-2eat convert-
ible from Cadillae was de-
signed in Htaly by Pininfaring
without the traditional Cadil-
lac rectanpular prille or the
usual Cadillae styling cues.
*We want 1o keep it a2 &
separate model from o hux-
ury sedans,” a Cadillac styl-
ing chief said. “And since the
Baslies will be built in Fealy,
it's best that their own people
io the styling. They know
what they can build.”
Allante’s steel body will be
constructed in Pininfarina’s
plant, then shipped by air to
Detroit, where the running
gear and drivetrain will be
installed. The car has both a
hardiop roof made of plastic
and a folding =oft top. Its
styling is marked by a long
hood and deck, wide stance
and a definite wedge shape
overall, lts price, in the
240,000 range, will put Al-
lante in eompetition with the
Mercedes 560 8L, an exclu-

" sive market that will limit the

Cadillae to about 5000 sales
per vear,

Second invasion

The Japanese automakers are
sending & second wave of
molels to the U8, market,
this one with a "Made in
Ameriea” label. Latest to join
the trend is Mitsubishi which,
together with Chrysler, will
produes a sporty small coupe
anil a eompaet 2edan in L-
nois under the Dhamond-sStar
Motors name, First will come
the coupe, 4 front-drive misdel

powered by 1.8 and 2-liter
ehgines, due out in 1988
Within a vear, the d-door se-
dan will make its appearance.
With Diamond-Star, Mitsubi-
shi will follow Homda, Nissan,
Mazeda and Toyota in building
cirs in this country.

Hush-hush
project
Pressured by the lower costs
of the Japanese, the 1.5
automakers have major pro-
jects under way to find less
expensive methods to pro-
duce a car, You've heard of
GM's Saturn and Chaysler's
Liberty projects. They are
aimed at petting more effi-
cieney out of the way cars are
built now. But even more ad-
vaneed is GM's highly seceret
Trilby project. Its purpose is
to pedefine the desigm of a car,
with the emphasis on comput-
ers. GM officials believe that
this is the first time in the 100-
vear history of the automobile
that such a project has been
undertaken. Trilby will get
the most wse out of automatic
machines and computers in
assembly plants and use a
single computer to run most
of the car's funclioning parts,
including steering, braking,
handling and the transmission
as well as the engine. One
gtk Get the engine to run at
one constant speed—its most
efficient—no matter how fast
the car is moving, Another:
Use the computer to disable a
car if a thief tampers with the
doors or ignition. Started in
March 1984, Trilby is still go-
ing strong.

i Prlease tuewe la ponige 250

20
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Interstate, R
the battery thatstarts ...t

peted in the most grueling
event possible for classic cars:
a cranky seventy year old. e i
It not only completed the
10 day, 3500 mule coast-to-coast endurance rally, but finished third, within seven
minutes and three seconds of a perfect ume.

What does it take to get a cranky 76 vear old across the country? A quality
machine, a strong willed team, and a dependable Interstate battery. This vear
almost five million Americans will replace their old worn out batteries with
new Interstate batteries at over 122,000 authorized Interstate dealers all
across America. And for good reasons. Today's vehicles are loaded with more
electronics and need deep reserve capacity, as well as dependable starting

power. Interstate
batteries have the Stal'ts Gl'eat fOl' you tOO.
best combination of both.

Even a toll free 800 number you

can call if you ever have a problem. INTERST ATE.I

Sponsor of It's nice to know you are a part of the
the Great American Race Interstate Battery system. BATTERIES




IF IT DOESN'T FIT IN MY Ch‘

IT DOESN'T FIT IN MY LIFE.




s, and my #1 rule is if it doesn't
thitin r'T'I" I|fE That means

esn't fit in my [‘1114.-.-:

Il

Let’s get it together.. . buckle up.

LI K E A

-




INSIDE DETROIT
{Contintied from page 20)

Olds LTS

Not to be left out of the race for specialty
ear supremacy, Oldsmobile will have its
own sporty coupe within a vear after the
Cadillac Allante and Buick Reatta make
their appearance.

But instead of a 2-seater, Oldsmobile
will put a full-zize, 4-passenger coupe on
the market. It's code-named the LTS, for
Luxury Touring Sedan, The LTS will be
more sporty than the Toronado, says
Olds chief Bill Lane: “And we want a
bigger car than a 2-seater. There are too

many of those in the works."

While details remain secret, it is
known that the car will be among the
first to have the Olds-developed, 2.3-
liter, double-overhead-cam, 16-valve 4-
evlinder engine, which is scheduled to go
into production just in time for the 1956
maedel vear. Look for a price tag in the
220,000 range, a noteh or two below the
flagship of the line, Toronado.

‘Out-inch’ the rest

Dodge's new midsize Dakota pickup will
be slightly bigger than the compacts it
competes apainst and that’s just the way
Dodge wants it. “We may be last, but

STRENGTH
WHERE IT
COUNTS...

Hﬂrﬂ with our patented rEinfurf.n‘-.g =
Range that eliminates siress breckoge

And Here with ou Permalack —.
|patent pending) fastener. Far stronger
ond saler then the old-time bolt and aut

And Here vith our potented,
undercut tongue and groave design
that ossures strangest, con'i-slip

jow action

Only CHANNELLOCK
Gives You All Three

Make Yours The ORIGINAL

CHAN yg; ﬂlﬂfﬂ'

CHANNELLOCK, INC. + Meacville, Pennsyvania 16335 Copied But Unmafched

CHAMMELLOCK Pliers Are American Made.

e

& 1985 CHANMELLOCK

we'll out-inch anything on the market,”
one Dodpe designer boasted last year,
Details on the Dakota show that it is
indeed bigger than the competition. Two
engines are offered, the workhorse 2.2-
liter Four that Chrvsler uses in most of
its sedans and small vans, and a brand-
new 3.9liter V6 that Chrysler made out
of its husky 318-cu.-in. V8, The 80° V8,

Dodge’s Dakota pickup is the biggest little
compact around: has 3.9-liter V&

with standard 2-barrel carburetor, de-
velops an impressive 133 hp, and Dodge
claims it will pull a 5500-pound trailer
easily, Standard transmission is a Chrys-
ler-made 5-speed manual, while a 3
speed automatic is the extra-cost option,
Two cargo boxes with double-wall con-
struction are available, a 6%.-ft. standard
and an &ft. option. Wheelbases for the
two are 111.9 and 1239 in., both the
longest in the compact truck field.

Hog the wagon
market?

Mercmy's plans for the Sable station
wagon indicate that this model may out-
sell just about any other wagon on the
market. “We'll build 40 percent wagons,
60 percent sedans,” is the word from
Ford's Lou Lataif, vice president of
sales, That's well above the industry
average for wagon share of a models
gales, The normal =plit between wagons
and sedans is 20 percent80 percent in
favor of sedans,

Ford to move faster

Along with completely new styling for
the 1987 full-size Ford pickup line (see
DLP, page 30, Oct. '85), you will see
similar styling changes in the Ford Bron-
co utility truck, That will put Ford ahead
of GMC and Chevrolet, which are also
planning new styling for the 1987 pick-
ups, but will not change the Blazer or
Jimmy until 1988, Major difference in
appearance of the Fords will be oversize
headlights with an aero shape and a new
grille. GM's pickups will stick with cur-
rent style headlights, but the body shape
will be greatly different, with the empha-
sz on aero lines, as far as possible in a
pickup cab (see DLF, page 26, Nov, "85).
GM will jump ahead of the light truck
field in being the first to offer nonlocking
rear brakes on its pickups next year,
because these vehicles are notoriously
skittish when unloaded, ™
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ACTUAL SIZE

Radio Shack’s affordable new radar detector
with False Alert Suppression Technology

The more you drive, the more
you need Radio Shack’s hot
new Road Patrol XK™ with
FAST. It has a GaAs Schottky-
barrier diode front-end and dual-
superhet design for incredible
sensitivity. Plus our exclusive
FAST circuit that dramatically
reduces interference from othar
datectors. The combination
gives you reliable, long-range
protection with a minimum of
false alarms.

Road Patrol XK features
Radio Shack's unique Triple
Warning System. You can

Mol sokd where prohibited, Lise may be

CiiLing 3 an open-&

choosa a tone, a light or both
that pulse faster {or slower) to
indicate the relative distance
10 radar.

Road Patrol XK is easy to in-
stall and easy to remove for use
in anothar vehicle or storage. Its
cigarette lighter plug and fully
automatic polarity system as-
sure trouble-free operation in
any 12-volt car or truck.

For dependable and afford-
able "travel insurance™ think
FAST and get Radio Shack's
new Road Patrol XK today. Ask
for #22-1612. Only $149.95 or as

low as $20 per month with
Radio Shack/CitiLine credit.

Radio Ffhaek

& DevISI0N OF TANDY COAPDRATION

iF_F REE 1986 CATALOG

ulated by state or local law. Price applies al participating Radio Shack stores and dealers.

ed credit plan from Citibank. Payment may vary depending on balance,
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BY NORMAN BECKER, PE.

I've bought an old house with
asmall detached garage. Rain
runoff flows down my drive-
way and through the parape,
and the sole plate has been
repeatedly =oaked. Hoth the
sole plate amd the bottoms of
the wall studs have started to
rot. The rest of the building is
in good shape and 1 would like
to save it for a workshop. '
appreciate any  help.—John
Crawford, Northport, Al
Before repairing the ga-
rage, you shonld eliminate
the water penetration. In-
stall a drain acress the
driveway in front of the ga-
rage o calch and deflect
the runoff. Cut a small
channel, about & in. wide
across the driveway, Gl it
with gravel and cover il
with a grate. Provide a
free-Mowing outlet using 3-
or 4-in.-dia. pipe fo direct
the waler downhill and

Homeowners'

Save that garage!

away from the garage.

If the driveway is not
steep, you might simply di-
vert the water with an as-
phalt lip across the drive-
way, 2- to d-in.  high.
verted water should Mow
to a lower area in the lawn.

Before cutting away the
rotted portions of wall, you
must erect supporting brae-
es. Working on one wall at a
time, nail o 2 x4 horizental-
ly along the top inside edge
of the wall with the wide
face against the studs,
Wedge a 2x4 under every
other ceiling beam, be-
tween the korizental 2x4
and the Mooar. Thiz will re-
lieve the pressure on the
wall and allowe the rolled
framing to be cul away.

Remove the rotted xill
and cul off the bottom of the
sfuds 11 in. above the
Moar. Sel a row of 8-in. con-

7 % 4 SOLE A
2.1 4 BRACING ' |
_ Iy
= J I'I."" —
CUT ROTTED — = 5 2 %6 8L
| STLIDS 11-/H L
AR o ANCHOR BOLT—
: MR 4! ‘IE ST COUNTERSINK
\Lx t - 1N SILL
4 :
L& ] concrere
GARAGE i, BLOCK
FLOOR “J . i
I Y g P - MORTAR
H -
\\ o NN L 172 MORTAR BED
L= = i - ~
(EE 0 IR S RS Sl £ = i

Tao repair a garage with rotting wall bottoms, prop each wall with
2x4 bracing. then cut away the lower |1 in. Replace with concrete
block, Zx6 sill and 2x4 sole. Mortar anchors into block cavities.

crete blocks (that actually
measure about 7. in. high)
in a Ye-in. bed of mortar so
that they align with the
autside of the garage wall.
Mortar anchor bolfs info
the block caviltivs so they
profrude 1 in. above the
top of the blocks. Use three
anchor bollz per wall. Bolt
a 2% to the blocks with
holes  counterbored  for
washers and anchor nuts.
Then, nail a 2x4 along the
length of the 2x6 to form a
sole plate. Finally, toe-nail
the studs to the 2x4 with
galvanized 8d nails,

Electrical service
leaks water

Rain water and snow  melt
leak through the foundation of
my house where my eleetrical
serviee enters, The electrical
cable i enclosed in plastic
conduit. The
poured conerete. ['ve dug
down to the eable amd tamred
around it from the outside,
and sealed the conduit with
silicone from the inside. Nei-
ther of these measures has
stopped  the leak, Please
help.—Robert Shook, West-
boro, WI

)-Z/Gedney Co., a divi-
sion of General Signal,
Main Street, Terrgville, CT
06786, manufactures bush-
ings for sealing pipe, con-
duil or lubing thal passes
through foundalfions below
grade. The bushings can be
used lo refrafit an existing
apening or in new consfruc-
tion. The bushings are
available through electri-
caf supply stores. You can
contact the manufacturer
for the name of gour local
distributor.

To order, give the size of
the cable and the size of the
conduit. The price of bush-
ings vary, depending on the
size and ftype. You will

probably need tico kinds of |

{'SM bushings, one for the
outside and one for the in-
side of the foundation wall.

If the hole through which
the conduif passes is not
large enough (o arcommo-
date a CSM bushing, it will
have to be bored out. In this
case, the inside of the hole
should be sealed with con-
crete  sealer to  prevent

foundation 1= 1

maoisture penelration from
other points in the wall.

I would recommend that

you have a licensed electri-

| eal contractor install the

INSICE COF
FOUMDATION

OUTSIDE OF |
FOLMDATION

Neoprene-seal bushings pre-
vent leaks where electrical ser-
vice enters below grade.,

bushings. However, if you
decide to do it yourself, be
sure to have the electricity
turned off from the street to
the house. ™

SERVICE TIP
The Mational Roofing Contrac-

tor's Assn. (NACA) has set up a

toll-free hotlime to help consum-

ers select a roofing contractor.

Too often, homeowners choosa

an unqualified roofer because he

quotes a low bid. Untrained roof-
ers can damage a roof and void
the material warranty.

The MRCA will send you a
listing of professional roofing
contractors in your area. Call 1-

| BOO-USA-ROOF. In lllinois, call
312-693-0700.

The association also recom-
mends that you choose a roofing
company that is bonded, has a
| business phone and permansnt

business address, and provides
| you with a written estimate. I
should also offer an enforceable
guarantee and warranty, and raf-
erences of satisfied customers.

f.hﬂ L I*'f.rl"l o .’{‘Tﬂl’.ff".fl'fﬂﬂ'.ﬂ'lfl"mfl“'n' e
rge peealle s S Seved of do Soseain-
e Gt A Fopelaor Mechowies, 25
West S50 XY New Vo, NV Foers,
Loffers cotwind B maearwred Gl
.-'fr.f.'r.":f. die? lf.nl'l"'l'.lc'lf'.l'.li\.'\- r_-g.f' e eleivsl
ittt et ienerensedl o e ey, For
B M- rr i graed asrindene e
el i P Howee Care Guide,
K ] ',HI'J."'IIH#IJ{I". St l.;mm.n-'.rJJ'r.l‘]-'.-l'._-:.u' fia
Pagadar Merkawien, Bor jorf. Radio
Citgr Sevteowi, New Fovdk, XY eiras,
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Only NRI gives you professional hands-on training
and equipment to prepare you for today’s high-tech
video electronics semcmg careers.

Become One of America’s Most Sought-After Technicians—

Put Your Talents and Spare Time To Work for You inthe
“Explosive-Growth’’ World of Home Entertainment Electronics

Train in State-of-the-An Video/Audio
Servicing and become a fully qualified
professional the uniquely successful NRI
Way. It’s hands-on training, at home . . .
designed around the latest state-of-the-art
electronic equipment you build as part of
your training.

The High-Tech Revolution
in the Home Is Just Starting

Sweeping changes are taking place in our
homes, changes brought about by the
phenomenal growth of home entertain-
ment electronics. Already available are high
resodution TV, TVs with stereo sound,
simultaneous multi-channel viewing, pro-
jection TV, Camworders, 8 mm video
cassettes, and compact disc players.

Soon, our TVS will become interactive
computer terminals acting as both our
entertainment and communication/infor-
mation source, ushering in yet another
revolution in the way we live,

Today the consumer electronics in-
dustry represents a whopping $25 billion
dollar opportunity for the new breed of
consumer electronics technician,

Join the Future
Or Be Left Behind

Today's consumer electronics revolution is
creating huge servicing and repair markets

that are just starting to boom. Enormaous
apportunities for new jobs, new careers,
andd new businesses are there for those
willing ro seize them.

Here is your chance to become i fully
qualified professional the way tens of
thousands have trained with NRI's 4-way
integrated training system. NRI's Video!
Audlio Servicing Course is the only at-home
training that combines videotapes, audio
cassettes, vividly illustrated texts, and
hands-on experiments into one complete,
reinforced leaming experience.

Only NRI's video trainkng indudes a state-of-the-art
TV you build, the latest VOR, professional tese
equipment, and NRI Action Video tapes. All yours
to keep as part of your training.

T In ted
H;ﬂn%

The secret of NRI's training success lies in
the unigue way multimedia instructions
are fully integrated with the equipment
you use, NRI's Action Audio and Action
Video cassettes combine with brilliantly il-
lustrated and well thought out lesson ma-
terials to give you a thoroughly stimulating
and productive learning experience.

Umndy NRI trains you with
Action ¥iden -

You'll wateh
ocomplicated
troubleshooting tech-
nigues come o lifc!

Since NRI training is built around
“leamning by doing,” right from the start
you conduct important experiments and
tests with your professional digital muli-
meter. You assemble the remarkable NRI
Discovery Lab® and perform a complete
range of demonstrations and experiments
in the process. You build your own 257
Heath/Zenith color TV and train with the
latest model front-loading VCR, also in-
cluded as part of your course.

NRI has purposely designed your train-
ing around equipment that has the same
high-tech circuitry you'll encounter in
commercial equipment. That means your
training is real-world training.

Your NRI Training
Has Another Special Element
Also built into your NRI training is the
enormous experience of our development
specialists and instructors. Their long-
proven training skills and personal guid-
ance come 10 you on a one-to-one basis.

They are always available for consultation
and help.

Step Into the Future Today

The richest reward gained from your NRI
Video/Audio training is a firm grip on the
furure. But now is the time to act. Right
now. Return the post-paid card to us
today. You will receive our 100-page cata-
log free. It's filled with all the details
you'll want to know about our training
methods and materials and our more
than 70 years of successful innovation in
at-home, hands-on career training. (If
someone has beaten yvou (o the card, write
to us at the address below, )

NIFPF schools

McGraw-Hill Continuing
Education Center

3039 Wisconsin Avenue, NW

Washington, DC 20016

I"’ﬂ"



OFFICIAL 4 1986
NMMA BOAT SHOWS
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NEW YORK NATIONAL BOAT SHOW

NEW YORK COLISEUM, JANUARY 11-19, 1986

MIAMI INTERNATIONAL BOAT SHOW

MIAMI BEACH CONVENTION CENTER, FEBRUARY 21-26, 1986

MIAMI INTERNATIONAL SAILBOAT SHOW

MIAMI BEACH MARINA, FEBRUARY 21-26, 1986

C’'mon aboard the biggest boat shows of 1986, sponsored by the National M
Marine Manufacturers Association. The greatest display of boats and

accessories in history. C'mon aboard Motor Boating & Sailing magazine,
too. The January and February issues preview the shows and are packed

with information to make boating a pleasure for old salts and new. MomﬁOATING
& SAILING

MOTOR BOATING & SAILING is 2 publication of Hearst Magazines, 8 division of The Hearst Corporation
€15 T carst Comporation

Thie best read mare migazing snce 1906,
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Prescott Pusher combines fuel efficlency with high performance.

Eaw power and fuel efficien-
cy make an exciting compro-
mize in America’s newest
homebuilt plane, the Pres-
cott Pusher. The 4-place sin-
gle engine pusher gets its
name from its aft-mounted
propeller. The configuration
pives the craft higher fuel
efficiency than a plane with a
forward-meunted prop sinee
the pusher-type doesn't sub-
Ject the plane’s fuselage to
the high velocity of its pro-
peller wash. The Prescott is
not the first pusher. The Av-
tee, Gates Piaggio and Star-
ship already have made their
mark with this technology.
But the Proscott is (HRREY date
with design and contral tech-
nidogics Lo make most pilots
sit up and take notice. The
kit eomes in versions rang-
ing from 19,600 (basic air-
frame) to 336,500 (including
a hydvaulic gear and Dap svs-
tem). The Pusher cruises at
180 myih.

The pusher-prop technol-

ing number of aireralt and
may  dominiate the small
plane market by the end of
the decade.

A Noble effort
Richard Noble is well-known
a5 the boilder of lin i-:—-|u-+*l|
record ears. But he's taken
off ina new direction. Nohle
has destgned the 2

Z-senlenr

ARV Super-2, a lightweight
plane vou can build from a
kit. Powered by a 2-stroke,
S-evlinder water-cooled en-
gine, the Super-2 eruises at
100 mph on 77 hp. At under
F14.000, the kit is not choap.

But ultralight fans should

"“.i".'" taking a vide,

Mozt of the plane iz made
of “superplastic” aluminum
that can streteh to 10 times
itz normal size and then-re-
turn to its oviginal shape.

Float and fly

Canada has come up with a
new entyry in the intermation-
al amphibian market. The
Seawind  International  4-
plice plane cruizses at 150
mph at 75 pereent power, [ts
swept-wing  design has a
gentle stall that will make
flving over mavine thermals
easier to handie. The power-
house is a Lycoming 2i0-hp
ll|||.'I+I|':_Ill [rr'--|r. IT I'I.'II“I' :.d.-'l
experienes with amphibious
flight was on pontoons, you
should take a flight on the

Richard MNoble's Super-2 is a lightweight for ultralight fans.

| Seawind craft o one of the
mrowing number of amphibi-
ans, then land without pon-
toons Getting on and off the
wiater 12 much smoother.
The fibergliss composite
pane comes in kit form for
S20,000, It 1= assembled
from 10 m.'ljclr' [lr'g-r1|-||r||_-1i
components,  You  provide
_'|.'|'I|_I|' I l.l-t'llll_ “:l;-_'lir“' iI'IlII
instruments. With careful
shopping.,  the totul cost
could be under 250,000,

New pilot category

The Federnl Aviation Ad-

ministration earlier this vear

!rr'u[uuH'H controversial new
regulations foe “recreational
pilots.”  Under the new
rules, vou could be licensed
to fly a1 4-place craft within
o) miles of an airport. You
ol fly eross country in
fops, And  the
training would be
than that |'1--|'.IJI'(1! fine ]-1"1-
vate pilots, We'lll have to
wait and see i velaxed regu-
lation will work,

far less

gy 15 showing up on a grow-  Canada's Seawind 4-place amphibian has smooth wing stall and goes 180 mph at 75 percent power.

amount of
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The Long Ranger.
Tough Ford Ranger Supercab4x4.

Ford's new Ranger SuperCab
is here. . . with more room and
comfort than ever! Ranger's new
2.9L V-6 engine is the most
powerful in any small pickup, too.
And new “Touch-Drive” option lets
you shift to 4WD high on the {ly!

go forit! A button in
Ford's new "Touch-
Drive"” consocle
shifts electrically
from 2ZWD to
4WD high and

back at any

speed. Nobody
ever made it sim-

pler! (Manual locking
hubs are still standard for

you traditional
Now there's a tough, Most powerful V-6! off-roaders.)

small 4-wheeler that There’s extra off-

gives you more room for  road power, too— e el Supertough Truck.

off-road roamin'! 140 horses* worth (54 .""‘ ik i Above all, this

in Ford's new, T8 ig () Ranger 4x4 is one

) il j’ RN bigger 2.9L V-6 " tough truck—built

V0 option. It's the @ Ford tough, with

engine in any
small pickup!
Like the standard
2.3L Four, it's electron-
ically fuel-injected for

quick response.
Ford's new Ranger “ ) .
SuperCab has over 22 New 'T;ﬁ Drive
cu. ft. of space behind
the split-back front seat— Wh"_“ the Uibﬂﬁg
more room than beckons, just touch an
any Ranger ever.

With optional rear
jump-seats, it's the
only small pickup
that can ride five.

B e s e ]
BEST-BUILT AMERICAN TRUCKS n,% /

“a Twin-Traction
beam indepen-
dent front suspension...
double-wall construction

.. .tough ladder-type frame.

And a payload of 1625 Ibs.

Special STX trim.

All this off-road
room and toughness
comes with all the
“gdoodies,” too, in the new

Ranger STX optional
package—sporty
trim, Captain’s Chairs,
lower two-tone accent,
the works. It's the look
that says, "4-wheelin’,
you ain't seen nothin’ yet!”
Best-Built
American Trucks.
At Ford, Quality is
Job 1. A 1985 survey
established that Ford
makes the best-built
American trucks, This is
based on an average of
problems reported by
owners in the prior six
months on 1981-1984
models designed and
built in the U.S.

Lifetime
Service Guarantee.
Participating Ford

Dealers stand behind their
work, in writing, with
a free Lifetime Service
Guarantee good for as
long as you own your car
or light truck. Ask to see

this guarantee when you

visit your participat-
ing Ford Dealer.
Buckle up—
together we can
save .

*Based on SAE Standard
1349






Outdoors

Options in fish finding

Most of the big names in electronic depth-sounding equip-
ment—like Lowrance (pictured here), Humminbird and
Vexilar—are taking a headlong plunge into LCD technology.
But how do the state-of-the art units compare to the paper
graph recorders of not so long ago? We wanted to know, so
we invited Lowrance's Don Lain to our bass boats perfor-
mance comparison test (see page T9) for a demonstration,
All three fish finders we
tested—which included the
imnexpensive 2330  flasher-
type (3200}—were posi-
tioned over the same bot-
tom structure, vielding
the same depth readings.

Three generations of Low- .
rance fish finders: the LCD :
X-3, top; the 2330 Masher,
below; and the work-
horse X-16 paper graph
recorder, right. The rectan-
gle on the X-16 is equal to
the entire area covered

by the X-3,

Obvigusly, the flasher was
limited to intermittent
flashes between zero and
the indicated depth when
fish passed between the
bottom and the boat's
transducer.

The LCD X-3—which
costs 3300 and draws .35
amps during daytime use—
provided a very clear bot-
tom profile, with random
pixels indicating individual
ar schooling fish. The X-18,
on the other hand—which costs 3600 and draws a continuous
1.3 amps—provided significantly greater detail and was able
to accurately discriminate rocks, wrecks, brush and trees. It
was possible to make out individual, schooling, bottom or
sugpended fish—even to observe jigs descending to a desired
depth on a downrigger. The X-16 also offered variable
frequencies for shallow or deep-water penetration and beam
angles up to 45° for wide-scale coverage. The rectangle
imprinted on the X-16 delineates the same coverage offered

by the LCD X-2 model.
While there seem to be
plenty of advantages offered
by the “lower tech” paper
graph recorders (if you ex-
clude the high costz of re-
placement graph paper),
LCD technology is catching
up fast. New units that begin
to approximate the defini-
tion found on paper graph
units are just coming on the
market. Watch for Low-
rance’s new X-5 LCD fish |
finder, which offers an amaz-
ing 2124 pixels per square
inch, to the X-3's 470. The X-
b also features a 2-tone sys-
tem that sepregates bottom
structure from bottom pro-
file. Contact Lowrance Elec-
tronics, 12000 East Skelly
Drive, Tulsa, OK 74128,

Classics in Kevlar

Platt Monfort of Wiscasset,
Maine, the distinguished-
looking fellow below, has de-
veloped a new boat-building
system that uses high-tech
Kevilar in low-tech hull
shapes. His Geodesic Airo-
lite building kit concept uses
a rugged basket-like wooden
framework reinforced with
strands of Kevlar he ealls
triangulared tensile mem-
bers. The resulting frame is
eovered with heat-shrink
Dacron fabrie. The White-
hall Jr. design, pictured
here, iz tough, superlight
and can be rigged with elec-
tric power or fitted with a
sliding seat and oarlocks.
Contact Platt at Monfort As-
soc., RFD 2, Box 1490, Wis-
easset, ME M578.

The downrigger advantage (s
now avallable for small boats.

Mini downrigger
The downrigger advantage
now extends to people who
like to fish open water on
small lakes. The Little Lak-
er from Walker Downrig-
gers attaches to the oarlock
of your average Jon boat. It
weighs less than 4 pounds
and comes equipped with a
hundred feet of cable. The
885,50 unit also stows easily
for the fisherman who likes
real portability and will even
fit in & suitcase for extended
fishing trips. A rock-filled
sock can stand in for the
standard  10-pound  ball
weight, For more informa-
tion, contact Walker Down-
riggers, 395 South Pitcher
St., Kalamazoo, MI 49007,

Lightweight
mountain rifle
Browning's new A-bolt—
named for the shape of its
unique, 3-lug  action—
weighs just 6.5 pounds, but
the stock is shaped so that a
150-grain, .30-06  bullet
{Please fnew fa jutige 6

Platt Monfort and his Geodesic
Alralite kit boat.
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The most
inflammatory question
of our time.

“Hey, would you put out that cigarette?”

Just seven little words. But in today’s over-heated climate of
opinion, they can make sparks fly.

For with all the rhetoric about “second-hand smoke,” many
non-smokers are beginning to feel not just bothered but threat-
ened by cigarettes.

And with all the talk about anti-smoking legislation, many
smokers are beginning to feel threatened by non-smokers.

This is not exactly a recipe for social harmony. In fact, it's
practically a guarantee of further discord.

Since we have discussed scientific aspects of the “passive
smoking” controversy in previous messages, we'd like to focus
here on the social questions.

Will more confrontation or more segregation produce less
abrasion? Do we solve anything by creating yet another way to
divide our society? Shouldn't all of us be wary of inviting govern-
ment to mvolve itself further in our private lives?

At RJ.Reynolds, we see an alternative.

We think we should start not by raising barriers, but by low-
ering our voices. We think smokers and non-smokers can work
out their differences together, in a spirit of tolerance and fairness
and respect for each other’s rights and feelings.We think common
courtesy can succeed where coercion is bound to fail.

And maybe, after we have learned peaceful coexistence by
talking to each other civilly and sensibly, we can apply the same
approach to our many other problems.

Because, after all, this is hardly the most inflammatory ques-
tion of our time.

Brought to you in the interest of common courlesy by

A R.J. Reynolds Tobacco Company




Free Catalog
F& ‘. h | Discover

the newest
in high tech
!F I l

ideas for
your home,
shop and in
the office.

Browse through the colorful pages of our catalog,
chock full of unique and fascinating values for the
hobbyist, student and educator. Fead about our
many elescopes that will bring Halley's Comet in
view for this onca-in-a-ifetime event, microscopes
that range from pocket-size to 4-objective; Bxi0" color
enlargements you can make from shdes in less than
3 minutes in dayfight; high-tech elactronics plus
an array of arcade-action oys. Also featured are
products for health and physical fitness, and the
unusual in hard-to-find useful tools designed to
make jobs around the home and business easier
and more enjoyable.
Write today for your FREE copy.

ns SERVING HOBBYISTS SINCE 1942

Edmund Scientific Co.
Dept. 2103, 6210 Edscorp Bidg ., Barrington, MJ 08007

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES
LASERS, PHASERS for shck wave, weapons, bumang.
citbing, holopraphy . olousd wyviimg assd visshle Il;chl g

wation, PLASMA TORMAD. FORCE FIELIY, WIN

(IND, ION MOTORS, LIGHTNING GENERATHIM,
TELSA COILS. ANTLGRANTTY, MAGNETIC [MPLLST
GUNS, INFREASDNICS and ULTRASONIC DEVICES
SHOCK and STUN GUM PROFECTCHS for persomal prolee
tion SEE [N TOTAL DARKNESS, LONG RANGE VIICE
TRANSMITTERS, DIRECTIONAL MICROPHOMES. M
TRUSIOM DETECTORS for security, SATELLITE TV
ENERGY and INSECT'RODENT KILLERS. REPELLORS
for the home. SEND 1.0 POR CATALOG OF PLANS
EITS AND DOMPELTED ITEME Tik

INFORMATION UNLIMITEDR
BOX 716, DEFT MK
AMHERST, NH 03031

OUTDOORS (Contivued from page 45 )

A SINGER'S DREAM!

REMOVES VOCALS FROM RECORDS!
Mow You can sing with the world's best bands!
The Thompson WYVocal Eliminator can remose
miosl of virtually all of a lead vocal from a standard
slereda record and leave Lhe background!

e or call for a free brochure and demo record

LT Sound P.O. Box 338,
Stone Mountai {404) 493-1258

Depl. P M,
. GA 30086

A BUILD YOUR OWN
" HOCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH
" BI.II.D lﬂﬂZEH IN AN EVENING!

won't bruise the shooter. Fire a 180-
grain load, though, and you know it.

Accordingly, the highly finished Me-
dallion .30-06 we test-fired ($424.95)
liked 150-prain Winchester-Western
Super X factory ammo best, making -
in, by %-in. and ¥-in. by 1-in. 100-yard
groups. That's exceptional for any un-
tuned out-of-the-box rifle and spectacu-
lar for a lightweight hunter.

The A-bolt's action is the real stand-
out. A 60° bolt turn and an oval bolt
knob mean you can cyele rounds faster
for rapid fire. The magazine loads
through the open action or unclips when
vou drop the floorplate—handy when
carrving a reserve magazine. In .30-06,
the A-bolt Medallion holds four official-
ly, but vou can load five if vou close the
floorplate with the bolt open. Magnum
calibers hold three. For more informa-
tion, contact Browning, Route 1, Mor-
gan, UT 84050,

Lightweight,
large-size pack tent
Kelty has eliminated unneeded sit-up
room in its new, 3-season Apollo tent to
ereate a commotions but lightweight
outdoor shelter. A unique 2-tiered de-
sign concentrates most of the room in
the front of the tent near the flap. The
rest of the tent is comprised of leg space
only. The Apolle is made of 1.9-ounce
Ripstop and incorporates an integral fly
on a 2. 5-ounce nvlon taffeta floor. A
hood over the tent flap allows plenty of
ventilation in the rain, as we discovered
one summer evening. Setup is simple
with two expandable tent poles and one
small foot pole.

Kelty desipner Dennis Brune says

The Kelty Apollo achieves 5. 15-pound all-up
weight by eliminating needless sit-up room,

The b.5-pound Browning
A-bolt .30-06 fired
respectable 100-yard
groups right out of

the box using 150-

graln ammo.

the Apollo has endured sustained 100-
mph winds from a DC-3 prop under test
conditions. This 5.15-pound tent sells
for $150. For more information, contact
Kelty, 704 Maupin Ave., New Haven,
MO 63068,

Dinghy towing whip

Mooring whips have become standard
dockside additions around the nation’s
coasts, particularly on South Florida
waterways, where tidal action and boat
wakes habitually slam boats against
piers. A line from a flexible fiberglass
whip to the inboard side of a boat keeps

'ﬂutmrlnguﬂﬁpuepsmrﬂrumtm
on vessel being towed, avoiding transom
damage on the mother ship.

the vessel safely out of harm's way.
Now, Mooring Products Ine. has trans-
ferred this useful mooring whip concept
to dinghy towing.

Dinghies, small boats and other
tvpes of auxiliaries have a tendency to
slam into the transom of their mother
ship in big seas or during a sudden
slowdown. The dinghy towing whip will
keep continuous tension on the stern of
the dinghy for added towing security.
The towing whip iz available for $195
from Mooring Products Corp., 1554
North Federal Highway, Pompano
Beach, FL 33062,
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Your home workshop
can PRY OFF ...

BIG! -~
EEN -

This One Low-Cost Power Tool—

SAWS to desired Width. ..

PLANES to desired Thickness...

MOLDS ail popular Patterns...

—All at once or separately. . . All By Power Feed!

The Only Complete Workshop Tool Of liz Kind In The World!

From the Day It Arrives... the Planer will make and save you
money. With shortages and inflation driving lumber prices sky-
high, this versatile power tool quickly pays for itsell by aasily con-
verting low cost rough lumber into high value finished stock. In
just one pass turn-out your own quarter-round, door and window
stop, casing, tongue-and-groove. .. all popular patterns. Other
operators are making cases for grandfather clocks, furniture,
picture frames, bee hives, bed slats, surveying stakes . . . all kinds
of millwark

Built For Pros. .. Priced For Home Craftsmen. . . it is engineerad
and built to industrial standards, but factory-direct selling keeps
the price low. Handles tough ocak and walnul as easily as pina, and
s0 simple to operate even beginners with no expernence can
usa it

With just this one low cosl power-feed maching
In @ comer of your garage or basement, you're
set up to supply lumberyards, cabinetmakers,
carpenters, remodelers, contractors and
hobbyists in your area with custom-planed
lumber, trim, molding... ALL of their
millwork raguirements. You can supply pic-
ture molding to art shops, hardware and de-
partment stores, or sell direct to framing shops.
All standard patierns are available lrom stock, or
we'll custom grind a knife to your own special
design or sample.

Does The Foley-Belsaw Pay? YOU BET!

READ WHAT OWNERS SAY: ‘
A Good Investment ® Robert Sawyer, Roseburg, Oregon: *°J
believe that the Folev-Belsaw is the best investment [ ever
made. I've been a planer man for vears and am now retired.
The Foley-Belsaw has earned me 360,000 extra income in the
past eleven vears.''

Pays For Itself: ® R.S. Clark, Springfield, Ohio: "'T bought a
barch of walnut in the rough, and after planing it on the
Foley-Belsaw [ figured up the money I saved. It was enough
1o pay for two-thirds the cost of the Planer. It really does a
good job,”

More Than Expected » Stephen Schuliz, Orangeville, Penna.:
"'This machine pays for itself by making money out of scrap
boards. It is a very well built machine and I confess it is more
H!an:: really expected for the price. It does everything you say
i wild," "

««« And Foley-Belsaw It The Choice Of Professionals:

“I recommend Folev-Belsaw Planer-Molder-Saw as
the most useful shop tool any craftsman could own.
We use one every day in the Workbench model shop,
and couldn't get along without it."”

JAY HEDDEN — Editor WORKBENCH Ma

ine

Mail Coupon Below
Foer Complete

You Take NO RISK! The Planer/Moider/
Saw Is Backed by Our Exclusive 100%
Guarantee of Satisfaction:
= "“Try the Foley-Belsaw in vour shop for & full 30-
Days and put it to work for you, Give it a thorough
test and make it prove that |t can do everything we
say itwdll . . . use it just as much as you want. Then if
you are not completely satisfied, just send it back
and we'll retum every penny you sent. And Y'OU are

the sole judge! There are no guestions asked

there are no fine print “use’ charges Our flat
guarantee is that YOLU must be 100% satisfied or
you get your money back.”

wow FOU T
Turn Extra Time

Just Mail Coupon . ..

NO OBLIGATION and
NO SALESMAN Calls!
ACT NOW!

Coupon

Ger FREE

Dook with
facts and
full details
. RUSH COUPON TODAY!

N coupon kas been
remoeed, jupd send
Podarard wirk A
and addréss ne

Brings
Full Details!

FOLEY-BELSAW GO,
90653 FELD BLDG
KANSAS CITY, MO. 64111

FOLEY-BELSAW CO.
80653 FIELD BLDG.
KANSAS CITY, MO. 64111

] YES, piease send me the FREE Bookler
that gives me complete facts about your
Planer- Molder-Saw and full details on how [
car qualify for a 30-Day Free Trial right in my
own shop. | undersrand there is No Obliga-
ficn and that No Salesman will call,

NAME .
ADDRESS '
cimy BTATE .
A I T ---'- od



Audio

If you enjoy watching mov-
ies at home on videotape, but
miss the realism a Dolby Ste-
rec-equipped theater brings
to a movie's soundtrack,
yvou'll be happy to know that
such effecis can be duplicat-
ed in your living room,

Dolby Stereo is a form of
surround sound, a term that
embraces several different
techniques for adding great-
er depth and realism to re-
corded sound. Dolby Stereo
is what immerses vou in ac-
tion, so that the helicopters
in “Apocalypse Now" seem
to zoom from the screen,
aver vour head and out to-
ward the theater lobhy, If
vou'd like to zend those same
choppers through the den
and out to the backyvard, sur-
round sound iz for you.

Surround sound isn't new,
But with many people now
connecting their video gear
to the hi-fi system, manufac-
turers are beginning to add
surround-sound circuitry to
their audio/video systems

MEC's AV-300E has Dolby circuitry, amp, audio/video switching.

and components. Technies
and Sony, for example, offer
surround sound in their lat-
est AV packages.

Your ticket for admission
to surround sound is a decod-
er mated with an extra
speaker or tweo, and maybe

Sansui's D5-77 processor has 20-watt amp for extra speakers.

an extra stereo amplifier.
We'll assume you're already
running the sound from your
VCR or videodize player
through a component hi-fi
system. The decoder ex-
tracts the surround-sound
information from any movie
soundtrack that’s heen
Dolby  Stereo encoded.
There are more than 700 of
these, and the surround in-
formation is there whether
on videocassette, videodise
or 35-mm flm.

In a theatrical Dolby Ste-
reo system, left and right
speakers face the audience
and provide the normal ste-
reo for music and most sound
effects. A center speaker iz
used for dialogue, while rear
speakers reproduce those

True Dolby surround sound: 7

Shure’s Home Theater System.

special effects that add a life-
like sense of depth to the
soundtrack. Finally, a sub-
woofer is often used to deliv-
er gut-thumping bass, like
the rumbling of rockets at
lift-off in “The Right Stuff.”

For home use, Dolby Lab-
oratories developed a simpli-
fied version called Dolby
Surround: Compared to the
theater-type  Dolby,
what's usually missing
is the center dialogue
channel and some-
times the subwoofer
eonnection. To  offer
true Dolby Surround, decod-
er manufacturers must be
licensed by Dolby Laborato-
ries, and such products carry
the “Dolby Surround” logo.
Decoders are available at
present from Audionies,
Foggate, NEC, Shure, 85[
and Teac. Prices range from
about 3350 to 3600,

What complicates matters
is that some surround sound
decoders, while claiming to
decode Dolby Stereo, do so
with cireuitry reminiscent of
earlier 4-channel quadra-
phonic audio systems. Their
proponents claim that these
processors not only extract
the Dolby Stereo signal from
movie soundtracks, but also
add surround effects to ste-
reo LPs, cassettes or Com-
pact Discs. Dolby argues
that such double-duty pro-
cessors do an inferior job
decoding Dolby  Stereo
soundtracks. ['ve yet to be
given a proper demonstra-
tion of one of these systems,
go I'll reserve judgment,
Yet, I've witnessed some
very impressive dem-
onstrations using true
Dolby  Surround  de-
coders.

All surround-sound
gystems reguire an ex-
tra speaker or two and a low-
powered amplifier in addi-
tion to the sound system's
main amp or receiver. To

several

simplify
manufacturers build a low-
powered amp into their de-
coders. Fosgate's 3601 and
the 351-36011 are two Dolby

matters,

Surround  decoders  with
built-in amps, while Yama-

551 Model 250-l has Dolby Sur-
round and bullt-in  amplifier.

ha's SR-30 and Sansui's DS-
T7 are non-Dolby processors
with built-in amplification.
Some models offer even
more flexibility, functioning
as complete video control
centers g0 you can switch
among several video compo-
nents, or easily dub from one
cassette to another, or from
videodise to cassette, NEC's
AV-300E and Teac's AV-500
are Dolby Surround decod-
ers of this type, while San-
sui's AV-C10 and Denon's
AVC-500 are control cen-
ters/surround decoders that
feature non-Dolby surround
cirenitry.

Hands-on report:
Technics SL-XP7
The Technies SL-XPT porta-
ble Compact Disc player is
one of those devices you just
(Pleae turw to e 3208

Big sound out of a small size;
Technics SL-XP7 CD player.
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Be your own boss with your own
small-engine repair business.

NRI shows you how to service mowers, e
garden equipment, snow hlowers, - ; . |
chain saws, outhoards, motorcydes
and more. Then shows you how to

start and run your own business.

If you' re looking for independ- _ .
ence. . . forextra income in your span: et R =T S
time. . . for a productive retirement ﬂn- W'ﬂu“m’
career, . . then look into the NRI —
home-study course in Small Engine
Repair, It"sa grear way to get your own
full -or part-time business. And there's
plenty of room for trained people.

Learn at Home in Spare Time

No need to quit your job or travel
to might school. NRI trains you nght at
home. You learn with " bite-size™ les- N, bt y
sons that show you how to service almost A business you can start in your garage and waich grow,
everything that uses small motors. And
you learn at your convenience. :

Indudes 5 HP Engine, Power
Generator L
NRI's Master Course gives youa

brand-new 5 HP Tecumseh engine 1o
work on. Plus a power generator,
which generates enough 120-volt AC
to keep your house going during
outages of give you portable power for
weekends and vacations. You learn to
troubleshoot, do tuncups, cven tear
down for valve and ning jobs. You
learn using professional tools like a

complere wrench set, inducuve tach-

4

ometet, voli-ohm-milliampmeter, Fam W—qﬂ;‘ income dot m fisr **Hands-on" training gives yoa
overhaul equipment and more. hatchware seoees, limn and garden shaps. practical bench expencace,
Ehiior 0ETWE St Exchuiive Faceoey Thaining the first step toward running youir own life
ARG A O i e Although ired for grad and send today. If coupon has been used
Course, concentrating on the lucrative 2 A OO FEXMITECL I Jracii- : SEI:J]'R_I[ y- hm”m"w e sy
lawn and garden equipment business. tion, your Master Course includes five write NRI Schools, 3939 Wisconsin Ave,
The 45-lesson Master Counse has it all, %:j:cnsmhd;}: Dfupsin;l.m] tminingatthe  Washington, D.C. 20016.
adding lessons on chain saws, mopeds, FOMTTRC) TSI SefvRE - e e
outhoards, light industrial equipment, School. Here you'll work = sl TR
snowmobiles, and even motorcycles. “"':}! mﬁg “d]hznsmmt | ”mmem ot oo
BB el | MeGrawHill Continuing il | O :
ence in subjects like solid- Eduction Canter - L] check for cetad

| "
statc ignitions, transmis- | 3838 Wisconsin Ave. "ﬁ‘-ﬂ Eﬂ
sions and transaxles, engine | Washington, DC 20016 el i —
teardown, two and four N A I A
ﬂflf' {u[b,um,um. trouble- [ Smal Engine Service & Repair [ ] Auiomotve Mectanis fore [ Compuler Bedionics incisaing

I
shooting, and more. All | Uit ewramt O pewimonis o
designed to prepare you | | Temew 1 o T ks Vie Sy [ Lacesiing Coure
for success. Please rush me the one frae | hawva cheched. | undarstand there i no
| cbiigation. MO SALESMAN WILL
Fre:{::lulug,l‘égu |
Salesman Will
Out big casalog rells | ™™ Pleese g e
all the facts, nosalesman | #aess
I

will ever bother you. Each
lesson, each cﬂ'amfrquip I City'StalaTip 1102-018

ment, each day of the Acrmdites By 1he Nationsl Home Stasy Couneil
Vosialn lnitadus 4 J5F uagite, S chate factory service school is
pebusowl o described in detail. Take



With Watco
WIPE. and you

spot repairable.

Finish Wood
Like An Expert!

WATCO
The Original and
Stil the Best

DANISH OIL

WOOD FINISH

One easy application primes, seals,
hardens, protects, beautifies!
ou just WET-WAIT-
ave an elegant, ex-
tremely durable finish that would
please the most critical professional.

Walco penetrates deaply —
creates a tough finish INSID
wood — makes wood up to 25 percent
harder. Can't chip, peel or wear away
like a surface coating. Stains,
scratches or minor burns usually are

the

WATCO DENNIS CORPORATION
1756 - 22nd 51., Dept. PM-16
Sania Monica, California 30404

Finish Wood.”

Straal
City

I
|
1
|
1
I
I
I MName
I
I
I
|
I
: Slate

Send Free booklet “How o Beautifully

Wow you can quickly sang-
blast clean auto parts, boats
and lurniture - most home
projects on melal, wood,
stone or hard plastics - with-
aut harmin part.
Handy Vortex sandblast
kits are made by one of the
countrigs leading bdast cabi-
net manulaclurers, and are
unavailable in stores. Kits
fewture a tngger control alu-
minum diecast gun, delivery
hose and pack-up tube. Sim-

when you can sandblast it clean in minutes?

ply attach o air and media
suittlyr and you're ready 1o
wor

Kits ane a low $59.95 in-
cluding postage and han-
dling.* For more information,
af to order, call 1-B00-854-
8544, or write. Industrial
Entl.'lipmeni & Supplies, Inc.,
P.O. Box 540, 1908 Sunset
Dr., 51, Joseph, M| 49085,
Enclose check, money arder,
ar VISA or Mastercard
numbes with your order.

*Michigan residents aod 52,80 for stare fax

STOKE

ﬁ.

SEED
CATALOG

Select from 1500 varieties. Many
exotic exclusives from England,
Europe, Canada. Send for it today.

STOKES SEEDS, INC.
1376 Stokes Building, Buffalo, NY 14240

AUDIO

(ot inned oo page §0)

want to like. After all, how ean anyvone
not be impressed by a CI player that's
hardly bigger than the shiding drawer
into which you load the disc on most
home CID players?

Measuring about 5 inches square, the
SL-XPT is barely bigger than the Com-
pact Dise itzelf, and at a mere 1Y inches
deep, it's thinner than the averapge
romance novel.

The SL-XPT carries a suggested re-
tail price of 3300, plus $60 for the
combination carrying  case/battery
pack, which is rechargeable and good
for about three hours—enough to play
four dises. For on-the-go use, the play-
eris inserted into the metal ease, creat-
ing a package that weighs not guite 3
pounds and is about an inch larger in
each dimension,

The player's features are amazingly
complete for a handheld portable unit,
with bi-directional fast search, the abil-
ity to program the order of selection
play and instant access to any track, A
liquid-erystal display shows the total
number of tracks, dise playing time,
which track is playing, the elapsed time
per track, number of tracks left and
total dise time remaining.

Jamo’s car speaker boasts 30 watts,

All the operating controls are easy to
figure out, and are as accessible when
the unit is in its case as when it's not,
One exception is the side-mounted vol-
ume control—the case gets in the way
when adjusting the volume,

The SL-XP7 sounds great, whether
used as a portable and listened to
through headphones (not included), or

connected to a home audio system and
plaved through loudspeakers (connect-
ing eable included). Sluhg over your
shoulder with ‘the supplied stiap, it
feels lighter than many 35-mm cam-
eras. Walking doesn’t upset the track-
ing mechanism & bit, but when the
strap slips down—as it inevitably
does—the laser sometimes skips when
vou hoist it back up onto vour shoulder.
Accordingly, the 8L-XP7 is not some-
thing to take jogging. Besides, it
weighs nearly 3 pounds.

Car audio upgrade

You've probably been told that the
quickest, easiest wal tb upgrdde the
sound of your far stereo syvatem is Lo
replace the factory-supplied speakers
witH somethirig better.

Well, you car take that atlviee one
step further and install any of the re-
cently available powered car stereo
speakers. You'll thereby upgrade not
only your speakers, but alzo boost your
amplifier power and the quality of the
signal—all without the hassle of mount-
ing outhoard power amps in the car's
trunk or under the seat.

Desipned to be used with low-
powered car radios or radio-cassette
players, powered speakers connect to
the same leads as conventional speal-
ers, sense the voltape that's coming
through, and then amplify that signal.
The amount of power you get, though,
is only whatever the speaker's amp is
rated at—not the sum of your radio’s
power plus the speaker’s power.

Powered speakers are available from
Jamo, Jensen and Sparkomatic, among
others. Jensen offers a pair of round
models—4'%- and 6'-inches in diame-
ter. Each has an amp rated at 20 watts.
Mounting depth is 2 inches, and sug-
gested retail prices are 316995 and
$199.95 per pair, respectively. Jamo's
single powered car speaker, Model 305
Electronie (3224 per pair), has a b-inch
woofer and l-inch tweeter, each
powered by its own internal amp—20
watts for the woofer, 10 watts for the
tweeter. They can be door- or shelf-
mounted, with a depth of 1.7 inches.

Sparkomatic offers a trio of 2-way
powered speaker systems, plus a
powered subwoofer in its ASK-3000
Series. All three systems offer a 4-inch
woofer and 2-inch tweeter, with each
wonfer powered by a 20-watt amp and
each tweeter by a 5-watt amp. There's
a door-mount system with a separate
surface-mount  tweeter (ASK 3000,
3100 a pair), a Z-way flush-mount rear
deck system with dual woofers and
geparate tweeter (ASK 3010, $130 a
pair), an enclosed surface-mount sys-
tem (ASK 3015, 120 a pair) and a 50-
watt dual-subwoofer svstem (ASK
3030, $60) designed for flush mounting
on the rear deck. ™
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Save Gas, Save Engine 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 polytetrafluoroethylenc
(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 quar of Skick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating lemperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved it Truel

Shick 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 latér found it was still there.”

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

The Federal Aviation Administration
has fully accepted Slick 50 Aircraft Piston
Engine Treatment (FEA.R. #3349). AnFAA
test simulating 1400 hours of engine use
showed almost zero engine wear!

The senior engineering rescarcher al 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 lubricam
which can withstand the heat and corrosive
elements of space.

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

There isn't room here 1o 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 cosis, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 30 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 oil,
less one quart. Add one guart 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, o you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible with
peiroleum-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:

l. 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 %% 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
Attect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum ol 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 vou 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 Yourself

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 1-800-525-8624, ext. 13 (in
Colorado call 1-303-762-1385) or send to:
Progressive Energy Corp., 3148 S, York
St., Dept. PM186, Englewood, CO 80110.

Yes, | want to improve my car's performance

and save my anging — rush ma risk free

[1 One Slick 50 at §39.95 + £4.00 shipping
and handling,

[ Give me free shipping and handling for my

order of 2 or more at $3995 each.
[1Check [JCOD [ VisaMasterCard
Card #
Exp. Date
Name ______
r%d:rm adorass i pmlﬂl'a- for UPS delivery)
City______________ State____ Zip
=—=PEC
Progressive Energy Corporation

3148 South York, #PM186, Englewood, CO 80110
TOLL FREE 1-800-525-8624. In Co 303-762-1385
1985 Progressive Energy Corp



TOOL TESTS

Shopsmith Planer

Shopsmith enjoys a reputa-
tion for excellent machinery,
thanks mainly to its fine
Mark V multipurpose wood-
working tool. So [ was im-
pressed, but not surprised,
by the quality and perfor-
mance of Shopsmith’s re-
cently introduced 12-in. Pro-
fessional Planer, Unlike two
other Shopsmith planers
that mount on the Mark V,
this is an independent, self-
powered machine, It weighs
a manageable 150 pounds
and is moved easily about
the shop. Retractable cast-
ers are available, The planer
plugs into any 110-volt out-
let. The throat handles stock
up to 12 in. wide, and from 4
in. thick down to a minimum
of "z in.—ample capacity for
the home workshop and
small professional shops,
Instead of the typical sin-
gle-motor drive, this planer
has two motors—ane for the
cutterhead and another,

| with variable speed, for the

feed rollevs. Thiz translates
into top performance be-

| cause the feed rate is infi-

nitely variable from 7 to 20
feet per minute, while the 3-
knife cutterhead operates at
a constant 5750 rpm. Thus,
it's possible to obtain from 72
to 2056 knife cuts per inch.
Fast feed permits rapid
stock removal while slow
feed gives a smooth surface,
even on diffienlt  wood
grains. By making the final
pass on various woods with a
shallow depth of cut at the
slowest feed, 1 obtained a
surface comparable to one
sanded with 120-grit sandpa-
per, and without millmarks,
The 12-in. Professzional
Planer lists for $999, but the
manufacturer indicates that
some  promotional  prices
may be lower,
Shopsmith Inc., 6640 Poe
Ave., Dayton, OH 45414,

—ftasario Capolosto

Contact |

INFEED SHIELD)
L1

THICKNESS
ADJUSTMENT
CRANK

INFEED

TABLE FEED-
P RATE

QONIOFF - MOTOR

SWATCH

THICKMESS
SCALE

CUTTERHEAD
MOTOR

Shopsmith’s 12-in. Professional Planer has separate motors for
cutterhead and varliable-speed feed rollers. It runs on 110

o

it. Recess

Safety power switch requires key to unlock
prevents unintentional turn-on.
Buttion abowe switch ks for fast turn-off.

. feed roller moves the finished board away
from cutterhead without marring surface.

of cut for boards that are
more than 8 In. wide Is /i In. per Stock
can be planed down to a mere Y. In.
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£ Philip Morrs Inc. 1985

& 1005

Also mm;ﬂbﬁF in Menthol, | .

Kings; 10 mg "'tar." 0.8 mg
nicatine — 100's: 12 mg “tar,”
0.9 mg nicotine av. per
cigarette by FTC method

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

Mir's. suggested peicing based on full-price brands. Not avaitable in all areas



Photography

BY STEPHEN A. BOOTH

Kodachrome at 50

The

It's a classic American suce-
¢ess story of the type 20
often decumented in these
pages, A rank amateur hob-
byist, fiddling around in the
li'l'.L.‘-l'IIII'I!n'I. Farage or kiteh-
en, comes up with a bench-
mark invention that some-
how or other improves the

1940 Kodachrome picture shows
inventors Godowsky [left) and Mannes.

Pictures of walter falls. streams or fountains can
become illusions of fantasy simply by using slower
shulter spaeds. Inslead of freazing walar with fas!
shutters. use time exposures to blur it. The longer
ihe better: Speeds below 1/8 sec. will fatien-up
and soften moving water. The photo at left was
taken at 1/250 sec,, 128, while the one at right
was exposed for 1/8 sec. al {16

I's not always easy o make lengthy exposures
in daylight. For best resulls, use slow-spaod films

| quality of life. In this
story, the rank ama-
Lewrs were Lwo pro
al  musicians
who liked to tinker
with  photography,
and the product they
midwified makes it
possible for millions

Enap

|.!'--=:';<

to take color
shots  today. That
prod et 1= Korda
chrome, and iU's 0

veuars old this vear,

.lll.. T WHS '.'|li|':|" Illl'll"ll,{'."il
phy hefore Kodak intro-
tluced its breakthrough, bt
not for everviday use. The
Process Was !"\Fll'll-.'n.!', II:T:.!-
cLui
achieved wasn't very good,
and it had to be projectod

on A print

Lii ;11'|.-i|-n'\ what was

sereen—aeolor

Ji .
E:!I

by s | i, Kl

RO HE STy,

Price of early Kodachrome included developing by Kodal. In 1936,
sending back the return maller only took a 1%:¢ stamp.

just weren't possible,

Color was produced opti-
cally in the predecessor to
Kodachrome, The company
1'K[r|.:iill.- that a =et of eolor
filters had to be placed in
front of the camera lens he-
fore exposure. After devel-
l||li!l!,_':', the same '.'1|;|'|':- Wi
mounted on the
prajector, and something ap-
proximating
wiotldd =how up on a sereen
Trouble was, extremely
bright light was required in
||ix'||:|l's- taking, Definition
WHaS [ and foeus was shal-
low. To retain enough light
to project the image, screen
small. Any
movement in the picture left
eolorful trailers behind the
ohject, Reproduction of the
color blue was impozsible.

lens of a

trae colors

=R |'|,'I|| Li} b

PM PHOTO ALBUM—
TIPS FOR BETTER PICTURES

such as ASA-25. Neutral density and polarizing
fiters help considerably. A steady support for the
camera s a musl. With manually meatered and
aperture-priorty auto cameras, use the smallest
aperiure (such as {/16). For shutler-prigrity aulo
types use the slowest speed allowable for a good
axposura Even the shutler on most aulo-every-

thing 35-mm compacis can be slowed o ils

mibnirmiwm (1/8 to

sec.) by using filters or low-

ASA filma —Amand Ensanian

oy |

o
-

[ First Kotavachrome print from
a transparency, circa 1939,

l According to Kodak's an-
! nals, the provess leading to
Kodachrome film was the
brain  child of Leopokd
Mannes and Leopold Go-
dowsky Jy, Mannes's father
wis head of the Mannes
School of Musie o New
York: his uncle, Walter
Damrosch, was the noted

conductor of the New York
Symphony for whom Dam-
rosch Park at Lincealn Center
is named. Godowsky's musi-
cal heritage was equally im-
pressive; His father was a
noted musician and compos-
' cand his brother-in-law
was Goeorge Gershwin.

In 1916, a magic-lantern
color film titled “Our Navy”
inspired the boys—not to en-
list but to pursue a hobby in
photography. Five years lat-
er, at age 21, they were pro-
feasional musicians, They'd
alsa dumped the optical ap-
e igch to color rr|'1n1.ll_|.’r'£4flhj.'

Fleose Ty Fo perge S8

E
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'I:IEI‘E'S a lifetime of magic
moments waiting for you to dis-
cover. Like the day you hand your
daughter the key to her own little
dream house. When you've built
this clever wooden keepsake your-
self, those moments and memories
become even more special.

Whether you're making a doll
house for your daughter or a custom
wooden deck for your own house,
Shopsmith can help you build it
right. With the Shopsmith MARK Y,
you get the five most-needed
woodworking power tools in a
compact unit the size of a bicycle.
You can saw, drill, sand, bore and
shape lumber into projects you'll
treasure forever.

And you don't have to be a
woodworking wizard fo get started.
The MARK V is easy to operate.
And Shopsmith offers the instruc-

tion and educational programs you
need to become the best wood-
worker you can be.

You can order a MARK V by
mail, by phone, at one of our
Shopsmith stores, or when you
attend a Free Shopsmith demon-
stration in your area. But no matter
how you choose to buy a MARK V,
once you do, you'll have the tools
and the know-how to build a dream
come true.

Free Information Kit and
Magazine Subscription!

Send in the coupon below and
receive a Free MARK V Information
Kit, including a copy of “How To
Determine Your Best Power Tool
Buy” Act now and you'll also
receive a Free one-year subscription
to “Hands On;" the famous Home
Workshop Magazine.

-Hﬂt-.-:tm_;

Call Toll-Free 1-800-228-2233
In Nebraska —1-800-642-8788

e

B Shopsmith, ing. 1985
Shopamitn® s & regmtered irademark of Shopsmith, ing
Avwastable an the US. A and Canade only.

—
1 Please send me a Free MARK V Information ||
Kit including the informative booklet, “How
To Determine Your Best Power Tool Buy? and
start my Free one-year subscription to “Hands
On” I understand 1 am under no obligation, |
Name
Address
Clty.
State . Zip

O 1 curpently own a Skopamich wieodwarking power tool

¥ For befter woodworkers
;" And thasa who wan! to be

Dept. 377R




OUR WAY OF SAYING
WELCOME TO CLOCK-MAKING

February 28, 1986!

DBOWLING CLOCK
| DSAILING CLOCK

K.lockit's colorful new Sports Clock Kits can
turn every sparts enthusiast into a clock
maker! Kits go together in just minutes. Each .
includes 6'" acrylic dial, 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 catalog and *'Clockmaking
Ideas’” pamphlat. Hurry ... offer expiraes

OANTIQUE CAR CLOCK DBASEBALL CLOCK
OFISHING CLOCK
OF0OO0OTBALL CLOCK

O 0%

Credit Card No.

Address

Exp. Date

City, State,

Zip
DEPT. PM16 P.O. Box 629 Lake Geneva, W 53147

'w CALL TOLL FREE 1-800-KLOCKIT (558-2548)

Phone Hours Mon.-Fri. B-8, Sat. 8-4 (C5T)

L_______________;_;__________;;__

r--------------

Buyer’s
Guide

The new SATMAN Buyer's Guide is & meceisity for
any homeowner who wanis to ke mare about affor-
dabie, kegal, and vahse packed 100 channe satellie TV,
1t*s a betier value than Cable TV, a VCR, or going to
the mavies. Buy direct, Do-11-Yoursell and save with
SATMAN, GUARANTEED LOWEST PRICES ON
ALL MAJOR BRANDS. CALL NOW FOR YOUR
FREE M PAGE BUYER'S GUIDE.

1-800-4-SATMAN

1-309-692-9382 Hinois

ot
-

WP MELODY & PEORA LA 8 D0SBATRAM

L-----mﬂﬂw! ---&-J

15“... Oty discounts available

10 iemepn rpry eyl (NN |
f o

Tnu----rn:ﬁn ] Bl

ENDLESS HOT WATER!

Woman Takes
18-Hour

Steaming
Hot Shower!

A world record?
We don't know.
We did it to prove
; how you can get
. andless hot wal
with an AquaStar Tankless Water
Heatar . . . and cut your water bill
in half too!

AquaStar heats your water only
as you use it, as long as you use it.
Enjoy instant, endless hot water at
the exact tem re you want it.
No bulky tank. No running out of
hot water, No more wasting energy.
Millions of AguaStar tankless water
heaters are in use today!

uaStar is the ideal replacement
for the tank. Designed to last a life-
time so AquaStar may be the last
water heater you ever buy! Read
what Popular Science, New Shelter,
Mechanix lllustrated and others say
about these amazing, economical
tankless heaters.

Sand coupon today for frea information!

Controlled Ene
AquaSEAE T Fiasar's broen sos 1505
05673

Waitsfiald, VT
O Yes! Please send mone information right away!

Nams

Zip

PHOTOGRAPHY
(Continued from poge $6)

and that year came up with a successful
chemical process for putting part of the
color spectrum on a photographic plate.
They were still working out of their
families’ kitchens and bathrooms. But
the higher-ups at Kodak sold them
equipment and supplies at cost in re-
turn for getting peeks at their work.
By 1930, the “boys" were on Father
Yellow's payroll and working at the
new research center in Rochester, New
York. In 1913, they were closge to theiy
and Kodak's poal: A single film that
would econtain the photo-sensitive
emulsions necessary to reproduce true
color, with no need for external filters,
So close, in fact, that Kodak threw all
its technical resources behind the ef-
fort, Before long, experimentation ad-
vaneed from plates to film, and on April
15, 1835, Kodachrome made its debut
as a 16-mm movie film. Slide film for
still cameras came in September 1936,
and five years later, the color print.
The color film that Mannes and Go-
dowsky brought into the workdl was
really three black-and-white films
rolled into one—until it was processed,
Kodak explains that the original Koda-
chrome had no dyves or color couplers.
Instead, the base film was eoated with
three black-and-white emulsion layers,
each sensitive to certain parts of the
color spectrum. Color dyes were added,
layer by layer, in the still-complex pro-
cessing procedure, Even today's Koda-
chrome is basically a black-and-white
film until it's developed.
Az exhilarating as it might have been
Lo have amateur color movies and glides
in 1936, it wasn't easy to display them.
Most cameras owners were accustomedd
to the portability and convenience of
prints. They'd been around in black-
and-white for some time before Kodak
Minicolor prints arrived, late in 1941,
The prints came in 2 x 3% and 5 x
TVe-inch sizes, and were conversions
from Kodachrome slides. The process,
called Kotavachrome, involved trans-
ferring an emulsion to an opague base—
at first, white cellulose acetate, Though
the first suecessful Hotavachrome
print—the perplexed-looking steer
shown on the preceding page—was
made in 1939, it took two vears to ready
the process for commercialization.
The innovation caught on. Three
months later, Kodak unveiled its Koda-
color print film. Unlike Kodachrome,
this film includes color couplers in its
emulsion layers, to simplify processing.
This meant lower prices, enabling even
more people to take and enjoy color
pictures. How many people? No one
knows, but according to Kodak, some
12 hillion pictures were taken in the
U.S5. alone in 19584. P
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Car Chinic

surges without warning
when | take my foot off the
accelerator., The dealer ac-
knowledges that the prob-
lem exists, but he claims it
cannot be corrected. s this
true?—Karen J. Schroeder,
Milton, MA

Ford acknowledges thal
a surging condition exisis
in 1984 and 1987 cars
equipped with Muel-injected
3.8-liter engines. These are
Thunderbird, LTD, Crown
Victoria, Mustang, Cougar,
Marquis, Grand Marquis,
Capri and Colony Park.
The company defines surge
as a momentary variation
in engine power which oc-
curs while driving al a
steady speed or when accel-
erating or decelerating.

As matters now sland,
the National Highway Traf-
fic Safety Administration is
investigating, and Ford has
issued the following techni-
cal service bulletins, which
may lessen or eliminate the
condition:

m TSE 84-18-12 calls for in-
slalling a new exhausl
valve position sensor (parl
No. E43Z-9G428-1) in some
cars.

B TSE 85-3-7 recommends
increasing sparkplug gap to
Mid in. and installing a
new EGR valve (part E58Z-
OH473-A) in all cars.

B TSRE 85-12-14 tells dealers
to inspect wire harness con-
nections for corresion and
lubricate them with Lubri-
plate DS-ES grease. It also
recommends dealers see
that the idle speed conirel

Surge purge urged

My 1984 Ford Thunderbird

maotor is adjusted correcty.
u TSR 85-13-8 calls for re-
pairing a short circuit in a
wire harness, which causes |
the air conditioner clutch
to  engage iwhen it |
shouldn't. This causes the
idle speed control motor to
kick in af the wrong lime.
Some surge may always
be present. It could be
caused by the way the fuel
syslem iz calibrated, mo-
mentary driving conditions

| that the compuier has not

been programmed to cover
and the operalion of a lock-
up torgue converter. Some-
times, surging is caused by
a partially restricted fuel-
system component or addi-

| tives in the fuel. |

| pensating resistor

Tip sheet

1 haven't been ahle to find
out why my 1978 Plymouth
Volare station wagon gob-
bles ignition system elec-
tronic control units (ECUs).
It's now on the fourth one.
The engine dies, and a new
control unit is the only thing
that gets it poing again. Any
tips’—Roy Colston, East

J Point, GA

Several. First, make sure

| the replacement ECUs are
& original equipment or qual-

ity brand-narme nnits.

The problem may also be
in the dual-ballast resistor,
which contains lwo resis-
tors—compensating  and
auxiliary. The compensal-
ing resistor allows constant
primary current  fto  be
maintained regardless of
rariations in engine speed.

This resistor is supposed
to be bypassed as the engine
is started, so full battery
voltage is applied to the ig-
nition coil—not to the ECU.
The avxiliory side of the
dual-baliast resistor also
acts to protect the ECU by
limiting the amount of volt-
age the ECU handles. IF
either resistor is bad, volt-
age can damage the ECU.

In 1980 models, the com-
was
changed from a 0.5-0hm

rating to one with a rating

of 1.2 ohms. In other words,

the electronic control unit
in your car may be working
with a resistor of the wrong
rating.

Test the dual-ballast re-
sistor by disconnecting
wires from it. With the igni-
tion switch off, connect an
ofimmeter across two of the
terminals that have He
game wiring in commaon.
You should get readings of
0.5 to 0.6 ohm in one direc-
tion and 4.75 to 5.75 ohms in
the other. If you don'l, the
registor is either shot or the
werong one. In any case, get
a new dual-ballast resistor.

Pull wire harness plugs
from the connector on the
firewcall and from the ECU.
If there's corrosion on ter-
minals, clean them with
carburetor cleaner and o
goft brush. Make sure ter-
minals aren’t bent. If they
are, straighten them. Then,
pack terminals with nen-
conductive grease.

If these two tips get you
nowhere, the ECU could be
| failing because of excessive

heal. You can reduce the
heat by removing the ECU
| from the fender well and
smearing heat sink com-
pound on the bottom of the
ECU and on the fender
well, Gvet the compound at
Radie Shack by asking for
| part No. 276-1372. Cooling
{ Plegse furh o pege 521

Eiﬂm

To catch a crook
It's important when installing a

sure s mounted evenly. If you mount one
crooked, its drive gear will bind against the
fiywheel. Hard starting and damage lo one or
both parts can result. Here's the right way o do

the installation.

1. Firsl, install the lop boll, but don't tightenit,

2-BOLT MOUNT

starter 10 make :
mouriting pad.

2.
3.

3-BOLT MOUNT

Run it up just encugh 1o hold the starter to its

Install and tighten the bottom bolt.
If the starter uses a bolt in a center ear,
install and tighten this one next.

4. Finally, go back to the top bolt and then

tighten that.
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CAR CLINIC
(Cantinwed from poge 51)

. system neglect, incorrect ignition
timing or a faplty thermostat could
also raise engine lemperatures and
lead to ECU failures.

Seal of approval
The power-steering pump in my =on's
1883 Pontiac 6000 went from a sealed
unit to instant pour-out overnight. The
serviee manager at the loeal Pontiac
dealership told us the pump had blown
every one of its seals. He claims thisisa
common occurrence, and we have to
expect it every 30,000 miles, Is he
right?—8.L. Thomas, Springfield, MO
More GM power steering pumps are
in use past 50,000 miles than fail al
30,000 miles. Blown seals usually re-
sult from a buildup of excessive pres-
sure caused by a sticking flow control
valve. (vet in touch with the Pontiac
zone office nearest you. Ask that a
field rep meet with you. Don't be
surprised if he offers to make a finan-
cial settlement,

Plugging along

I've been using AC R46TSX spark-
plugs gapped at .060 in, in the 350 cu.-
in. engine of my 1977 Buick Electra for
all these years. Now my neighbor tells
me they aren’t the right plugs for the
engine. He says I should use AC R45TS

SERVICE TIPS

® Heptacing the actuator solenocid valve
of a 1982-'B5 Honda Accord crulse con-
trol system will, in all probabifity, prevent
the car from slowly gaining speed with the
cruise control engaged when the ambient
temperature is below 32°F. S0 says TSB
B5-009. The new sofenoid valve carries
Honda Control No. 2047678, If the car is
no longer under warranty, ask the dealer
to check with the district service manager
to find out if the cost of repair will be
picked up by Honda.

®m The reason lor rough idle and hop-
skip-jump acceleration by a Pontiac Fiero
which had been perorming wonderfully
until now may escape delection unless
you check the No. 3 sparkplug cable. The
cable, lying against the intake manifold |
core plug, may be frayed and shorting
oul. Replace it and wrap it with electrical |
tape where it hits the manifold.

. Ford's lound a weak area batween tha |
roof panel and windshield pillar joint
through which waler can drip info a 1985
Escort, Tempao, Lynx or Topaz. TSB 85-
18-1 tetls how to seal the area with
special vinyl sealer (part DEAZ-19562-A).
m Chrysler advises nat to wonry about a
1= to0 3-second metallic knock heard just
after starting a 2.6-liter engine in a 1883-
'84 Conguest ar Ram 50 that hasn't been
started for four hours or longer. The noise
is caused by the timing chain tensioner
and isn't detrimental. If 11 bothers you,
have a dampener (part No. MDOB4945) |
installed per TSB 09-09-85, |
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PM CAR CARE Va
CONMNECT CABLES
\ AS SHOWN
-
.'I Ixi)
‘N
GROLIND
Serious DISCHARGED
business

Every year, motorists and

would-be good Samaritans are injured or
blinded when batteries explode while being
jump-started. Try to avold jump-starting i
you can. When faced with a dead engine,
ramove the battery cables (ground first)
clean the clamps and posts, then reattach
the cables (ground last).

If the weather's been frigid, lay a lighted
drop light near the battery for a half hour, it
may warm the battery enough to starl the
car. If you must use jumper cables, make
sure you do it this way:
= Put on safety goggles. If you don'l have
them, don't jump.

E |f you're jumping from the battery of
another car, make sure the two cars aren't
touching.

® |f one or both batteries have vent caps,

lay a wel cloth across the caps 1o keep
explosive hydrogen gas from escaping.

® Connect jumper cables in the 1-2-3-4
order shown in the illustration. Before mak-
ing the fourth connection, be sure o re-
check the others.

® See that jumper cables will not be hil by
the fan and are not lying across the mani-
fiold.

® Try starling the engine of the dead car
without starting the engine of the booster
car. If this doesn't work, wiggle cable
clamps to make sure they have a good bite
and Iry again. As the last step, start the
enging of the booster car, then start the
dead car.

m Disconnect jumper cables in reverse
order of hookup: 4-3-2-1,

gapped at 045 in. Iz he right?¥—J.F.
Flynn, Winston Salem, N.C.

He might be, but I doubt it since AC
RAGTSX plugs apparently haven't
been giving you any grief. Three dif-
ferent sparkplug types are recom-
mended for 1977 Buick 350-cu.in. en-
gines—AC RIETSX gapped al 060 in.,
AC RA5TS gapped at .045 in. and AC
RAGSZ gapped at .060 in. For your car,
the correct plug is determined by the
fifth letter of the Vehicle Identifica-
tion Number (VIN ). If the letter is H
orJ, use AC RI6TSX, if it's L, use AC
RA5TS, and if R, AC RI6SZ.

Muzzling a roving
Ranger

The zlow rate at which the engine speed
of my 1984 Ford Ranger with the 2.8-
liter V6 returns to idle is a hazard onicy
roads. The engine is awfully slow throt-
tling down when I pull my foot off the
accelerator. The dealer says that's the
way it's supposed to be. Please tell me
that he's wrong.—Bill Wilson, Centen-
nial, WY

(deay—he's wrong. Ford admits
that the way in which 2.8-liter en-
gines of 1983': and 1984 Rangers and

DO YOU HAVE A CAR PROBLEM?
Suest owke Mort abowf if, Sewd ponr grestion o fhe
Car Olimie. Popelar Weckawies, 254 West 57tk 8¢
New Fouk, NV rors, Waile letters counat be
etirgnered indierdaally, problems Ml are of geseral
raderest wvld Se dfivcnszed in the columi,

Bronco Hs were originally set up has
created the condition you describe. So
to get the engine to throttle down
more rapidly, Ford has issued a 4-step
fast-idle cam (part No. E3TZ-9597-A)
to replace the original 2-step cam,
Installation instructions for the new
cam are given in TSH 84-7-14. The
dealer should also check TSE 84-8-25,
which describes a new throttle-stop
screw (part 382297-8), if a throtile-
stop adjustment is necessary.

Stuck in fifth

The S-speed transmission of my 1985
Dodge Omni is extremely hard to down-
ghift from FIFTH to FOURTH. 1 almost
have to pull the gearbox through the
floor. There's no grinding and the
clatch disengages the transmission
fully. The ear has been driven only 425
miles, and the dealer says with more
mileage evervthing will loosen up. Can
I believe him?—Tom Johnson, Ring-
gold, LA

Regardiess of car mileage, trans-
missions either shift properly or they
don't. The reazon they don't shift
properly is mechanical.

Ask your dealer to readjust the shift
linkage. If it doesn't help, he should
open up the shift control tower to
remedy a defect, such as a burr on the
shift rail. If this is not causing the
condition, then the trouble is with the
synchronizer. ™
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Call 1-800-533-5545 today and ...

On These Brand Name Parts, /
Tools & Eq_u:pment!

HEAVY DUTY LOG SPLITTER

16 ToN: SALE!
— g NEW!

A
S1300.00

VALUE! 'Lf
STANDARDKIT, Is 100% cast iran and will
oMLY 24" SirD convert any 55 or 30 galion barmrel drum

$?89’ 00 22 0 .rJ Baunde of into an efficient and economical wood
. Spiitting Farce burning heater. A SUPER VALUE!

8 Ton Electric, (110 Volt), #1110.......... 5459.0{) # 15056, W32 1bs Lists4995.. $19,99

: ; - DOUBLE BARREL KIT, whan used with
12T9H{ngh5peed‘ﬂhﬂal$].#112;.._.$EEB_U{] above kit will convert it into a double

15 Ton (Vertical Splitter), #1160.......$1099.00 |l barrel siove. The secondary gases are
NEW!16 Ton Splitter(Pictured), #1134.$789.00 | irapped and create greater efficiency as
24Ton|Blockbuster), #1142 they travel through the top barral

(Some axsembly may be required) #15057, Wt 10 1bs, List$3295.. $12.99

INFRA-RED HEATEFIS

HH HF.I'llT IR

ENGINES (I3HQ 0

" SAT @

[Hnmznm.ﬁ.u Y s 1728 £39.95

S HP Tecumash, 's Shali 605 8130 .05
B HPBrggs, '+ Snall =605 §141,095
SHPBAriggs MC. W Shall =BAR054 $183.85
BHP Tacumaah, % shals s£081 $158.95
BHF Briggs, | Shalt =h048 §222. 8% 21T O
10HP Tecumash, ' Snal 26 £232 85 leme 1727

10 HPTac.. | Einc Startl 1 “Shatt. 2R0101,, $268.95 [tanks mot included)

18 HP Tecumaah, 1 ahall #5016 345295 ; "":' COMPHESSOHS

320 HP Hotiganlal & Verical gas engines avail \ SnNEDHN
abie st Buper Low Discount Prices! i

e rt':pl-i\pr_lﬁmgle Stag
GENERATORS L — gt Wﬂ

MA. ROUBLE HE-ﬂ.T-Fﬂ

Twil turne ¥ I, A4 [0

106 Cim & TPs LisE €S11TH

-m:nwrnru i : - . 'IIGP'HZS;DQGF'UNP. 21013 ; MemE 158045 549?.00
.16.,}2 s .,_,Hm B 11 GPM 2 Stage Pump, #1053 5128.00 5 HP. 60 GALLON

LR T 1
:l:;rﬂlﬁl.rt Elnciric Star A m I 16 GPM 2 Stage Pump, 2 1058 $157.00 IMC 2 Stage, 171 Cim & 100 Pai
Standard 4-Way Control Valve, #2010 $46.50 #18878, $1202 List... SB79.00
S000 Wal HP P 87 ey 4 Wl Auto-Datent Valve, #2020 $45.95 {Full One Year Warranty!)
Ll b . ¥ = T e -ll'.“-lh.? Eyllndur Welded Type) Itom 8024234

X - Can ki LIPS A ﬂ.NL\-' 3 $106.85 IShippad truck freight eollaci)
G 'Zﬂaz C-,-Ilndup Tie Farm @ QOGEIA We carry many othar comprassars
ONSALE NOW, i T . 5222.00 and a fsll line of pir tools. &t Supar =
(Shipped truck Fresght collect) Many Cthar in Stock at Low Discount Pricas! Low Discount Pricaal Act Today!

Northern ? ‘ORDER TOLL FREE 1:800-533:5545

Send for free cataleg or send 56.00 and receive cataleg

I' 'i dra| II' ! and splitter design booklet,
I Maul To Mortharn Name

Hydraulics

l'|ﬁ-l1|'l-d i
SOHON0) W Flnr|r|r~51|rr| LS PR
B TR405 : STI9.00

1 E Chit Ra Addrass,
Boz 1219

Stip UPS Buno

1
i Hroad Bor 1279 Burnswille BAM 55337 Burnsyille BN iy
C."ill our order dept. at 1- BI}D—EEIE 5545 1 55337 #9016
In MM 612-894-8310 1 K i Oept State
1
I
-

1 AR i1 F

SALE EXPIRES PHOMNE ORDERS:
JAN. 31, 1986 ol e Al il

Please rush me my FREE
Discount Catalog!




Boring holes for screws

Serews are superior to nails
for joining a wide variety of
wood components, especially
when extra holding power is
required. They do, however,
need clearance holes to make
driving the serews possible,
and to prevent the wood
from splitting.

For the most common
woed screws—the flathead
type—three holes are re-
quired. The first is for the
threaded portion of the
screw. It's called the pilot
hole and should equal the
diameter of the screw body
mtinues the threads. The sec-
ond is called a clearance hole;
it should mateh the diameter
of the serew shank—the un-
threaded section of the
serew body,

The third hole iz bevelled
for the screwhead. It must
be either countersunk flush
with the wood surface or
counterbored so the head
can be driven below the sur-
face and covered with wood
filler or a wood plug.

This series of holes can be
bored easily and accurately
using three different drill
bits. First you bore the pilot
hole, then the shank clear-
ance hole and finally the
countersink hole if the head
will be flush. However, if the
screwhead requires a coun-
terbore, this hole should be
bored first for an accurate
cut that will finish cleanly
later.

The steps mentioned
above can also be performed
in a single operation using
varioug  specialized  bits
ghown in the photos here. PM

Basic

e
%“%

i !
Countersink bit [left] matches size and shape of fh

screww, It replaces three bits [right] because it
bores all holes in one step.

pliot hole [left), shank clearance hole with masking tape depth
gauge [middle] and countersink hole for screwhead.

Fixed collar on courtersink (left) prevents bit
from counterboring. But adjustable countersinik
[right] can sink and counterbore.

;’_
-
%j;\ e |

Adjustable Il.;ngth bit [left] has pllot, shank and
countersink bits in one tool. Thin pllot bit does
tend to break easily (right].

AdJustable length bit, however, is very versatile

because It can sink and counterbore for same size
screws of different lengths.

e

:i;‘;gk.g.. \ S

Screws can be installed three ways: flush [left),
1/8-In. counterbore for wood filler [middle], Ye-in.
counterbore for wood plug.

COther methods: Machine screw [left) iz counter-
sunk, carriage bolt (middle] has clearance hole
anly. bolt needs wide counterbore for washer.

F i
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. BEAT INFLATION!
Cash in on the
huge demand for
small engine repair.

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

in sw_mu ENGINE =
service and repair

Start your own money - %;

In just a short time, you can be ready (o
join one of the fastest growing industries
in America... an indostry where guali-

fied men are making from $25.00 o
£30.00 per hour... and that’s just for
labor. Parts, engines and accessories add
even more to the pfﬁllta.

Becanse the small engine industry has
pgrown so guickly, an scute shoriage of
qualified Small Engine Professionals exists

throughout the country. In fact, it’s notun-
usual for a good small engine man io be

three to four weeks behind in the summer
and at least a week behind in the winter.
When you see how many small engines arc
in use today. it’s easy to understand why
qualified men commuand such high prices
— a5 much as 34%9.95 for a simple tune-up
that Lakes bess than an howr!

You get all this Professional equipment with your
ALL YOURS TO
All at NO EXTRA COST.

course, PLUS 4 H.P. Engine....
KEEP....

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.5.A. That's the
official count from the Engine Service
Assn., and néw engineés are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
oui and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
hiles, generators, smowblowers, paint
sprayers . . . the list is almost endless.

No experience necessary.

You don’t need to be a “borm mechanic’
or have prior experience, If you can read,
you can master this profitable trade right
at home, in vour sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated — so clear you can't go wrong,

Send TODAY
for this
fact-filled

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 to get
supplies wholesale. ..all the “tricks of
the trade™. . . all the inside facts you need
to assure success right from the start

Increased Income

“I'we had abowr 8
years t‘.‘lp‘*‘rl‘i‘ﬂl'f’
repairing xmall en-

gimes . but re-
pairs were only
mimer. .. until 1

started the Foley-
Belsaw Cowrse.””

Walter H. Strick
| Campball, Catitornia

With our famous ‘learn-by-doing’ train-
ing method, vou get practical *hands-on’

experience with specialized tools and
equipment that you'll receive with vour

training plus a brand-new 4 HP engine —
all yours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting ithis

offer to find out how Foley-Belsaw
training can give you the skifls you need
o increase your income in a high-profir,
recession-proaf business of your own.

Just §ill in and mail coupon below {or
send postcard) to receive full information
and details by return mail. DO IT TODAY !

FOLEY-BELSAW INSTITUTE of
SMALL ENGINEREPAIR

50816 Field Bldg., Kansas City, MO. 84111

There is NO OBLIGATION and

EDUI(FEI’E' NO SALESMAN Will Call—ever!
- Sl FOLEY-BELSAW INSTITUTE 50816 FIELD BUILDING

&

[ YES, please send me the FREE bookbet that
pives full details about starting my own busingss in
Small Engine Repair, | understand there is no obligation

[

I

: KANSAS CITY, MISEOURI B4TH
i

[ ]

: and that mo salesman will call.
]
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Tells how you quickly
frain i be your own Boss
in @ profitabile Sparelime
or Fulltime business of
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You've got to give the Har-
ley-Davidson folks a pat on
the back. First, the manage-
ment rescues the company
from the brink of extinction,
then they reintroduce a
much loved model at a genu-
inely competitive price. That
883-cc Sportster carries a
$3995 bottom line, and is es-
pecially attractive because it
uses a downsized version of
the thoroughly modern Evo-
lution V-twin engine.

The latest news from Mil-
waukee is the release of an
1100-cc  Liberty Edition
Sportster, (XLH shown
above) tarted up with metal-
lic black paint, pinstriping
and Liberty fender graphics.
The Liberty Edition series,
which will alzo include Low
Rider and Electra Glide
models, are H-IVs salute to
riders of all-American mo-
toreyeles. For each one sold,
the ecompany will donate
100 toward the restoration

Harley's 1100-cc Sportsters now get the
all-aluminum Evolution V-twin engines.

of the Statue of Liberty.

| Beyond the patriotic rea-
sons, there are some other
items that make the XLH
1100 worth a close look. For
starters, the 67-cu.-in. ver-

sion Evolution engine offers |

a 25-percent power boost
over the 5d-cube (B83-cc) en-
gine. The all-aluminum
powerplant has a black paint

treatment with highlighted |

edges, and pumps out 63 ft.-
Ib. of torque. Service inter-
vals have been stretched to

5000 miles for the new mod- |
el, too, Most other engine |

details are adapted directly

from the 1340-¢¢ version of —#
the Evolution engine, a unit | |

we found ever so agreeable
| in the recently tested Low

| Glide (see Brute Bikes, page |

106, Dec. *85).
The Sportster model origi-
nally appeared in 1957 as the
| first American Musclebike,
| Now, nearly 30 vears later,
the 1100-cc model goes a long

way to re-establish Harley-
Davidson's position of an im-
age leader and producer of
machines with a thorough-
bred tradition. For 35199,
the big-inch Sportster makes
more sense than anvthing
we've seen in a long time
from the venerable Ameri-
can bike builder,

Waste no motion

Cyclists of the human-
powered variety know that
most of the work in pedaling
oceurs in the part of pedal
rotation between the top of
the pedal stroke and the
point where the leg reaches
full extension. Trouble is,
the currently popular ar-
rangement of chains and cir-
| cular sprockets forces the
rider to waste nearly % of his
leg movement and a lot of
energy.
A new approach comes
from the Alenax company.
| a lever-action propulsion
system. The only movement
is up dnd down over a 100°
| are, each downward stroke
pulling the chain around a
sprocket on the rear wheel.
The chain alse pulls the op-
| posite pedal back up into the
ready position.

The mechanical parts are
different than a conventional
bicyele, though not necessar-
ily more complex. The chain
itself is moved by transmis-
sion bars (called Transbars
here) attached to the back
end of the pedal levers. Gear

ratio changeés are accom-

plished by moving the drive
chains up or down the Trans-
bar, done with a single posi-

| tive shift control. Finally, a

seesaw idler changes the di-
rection of the chain to allow
up-and-down pedalling.

On the road, the Transbar
bike's rider uses leg move-
ments that are similar to

| walking and jogping. The

long pedal lever dimension,
along with the rider's option
to vary stroke length, gives
a drive ratio range that
Alenax elaims could only be
duplicated by a 20-speed
transmission in a conven-
tional bicyele. Since the
technology used is so
straightforward, anyvone ca-
pable of maintaining a con-
ventional 10-speed can do all
hiz= own upkeep on the
Transbar bikes,

Alenax (50 Spencerport
Rd., Rochester, NY 14606)
will be marketing a variety
of models, led off by the TRB
1000 at $490 (see inset pho-
to). There's also a Mountain
Bike model, TRE 5000 at
$499, constructed of chrome-
moly butted tubing and car-
ryving all the latest thinkiag
in frame pgeometry. The
Transbar System is certainly
not the first, .or last, new
wrinkle in bicyele drives, but
it's mice to know that the
world's inventors are still at
work improving a vehicle
that's remained unchanged
for so long,

Transbar system propels the bike with a short 100" pedal stroke.
Trarsmission bars, attached to pedal levers, pull theé chain over twin
| sprockets mounted to freewheeling rear wheel hub.

54
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Assemble it yourself and drive a great bargain.

Classic Motor Carriages, the worlds largest Fill out the coupon below and begin the
replicar assembly manufacturer, presents its most rewarding experience of your life.
classic {ine for the 805 Millions of dollars bave
been spent in engineering research to enable r———"—""~—"~—=———=——— —

Classic Motor Carriages to produce the finest
reflicar assentbifes available. Gelcoat finish. ..
no rusting ever! All replicar assemblies are fully
wenrranteed by a company that cares,

Classic ouwners report gas mileage of 30-34
MPG, Our replicar assemblies
are designed for the
person of average
mechanical
skills using
ordineary tools.

gm:x:jk;*\ IOTOR CARRIAGES

Migmi. Florida $10%4, { $05) 6.25-9700
Mern. - Fri. BAM - 9PW Sal. 9AM-SPH S, [TAM . 4PH

Enclosed is 31 ea. for a full color brochure
and consumer buying guide for Replicar
Assembly: Gazelle — Classic Speedster
Classic TD' ——  Classic Speedster C ____

L.
Enclosed is 55 ea. for a full color brochure on

the bandcrafted, factory-finisbed:
Gazelle

T v e e

Name
Classic TD Addvess = =:
Ciry Munte Zipy
Phone HOPLE (e cote)
Buas. ' irea ol )
Please charge on my:  MasterCard
VisSd— Am. Express
Acel. No. Expr. Daate
Signature

Spreeclster _ 1546

—— — — — — — — — — —

Look for our displays at airports in Amarillo, Baltimore|Washington International, Boston,
Chicago, Cincinnatl, Cleveland, Dallas/Love, Detroili, Grand Rapids, Gulf Port|Biloxi, Jacksonville,
Kennedy, LaGuardia, Memphis, Miami, Minneapoliz/5t. Paul, Morterey, New Orivans, Palm Springs,

Phoenix, Portland, Reno, San Jose, 51 Lowids, Tulsa.
U 1954 Classic Motor Carriages, Inc. Some equipment depicted is opdional.



We'll pay

you to take

the most exciting classes anywhere.

You'll learn electronics, avionics, aircraft
maintenance, health care sciences, man-
agement or logistics—the Air Force will
train you in one of more than 200 technical
specialties America needs today.

You'll get hands-on experience with the
latest equipment, and we'll pay 75% of your
tuition for off-duty college courses, to get
you even further.

Whatever your goals, the Air Force will
equip you with the skills to get where you
want to be.

If you're looking seriously into your
future, Aim High to a future in the Air Force.
Visit your Air Force recruiter today or call
toll-free 1-800-423-USAF
(in California




BY STEPHEN A. BOOTH/

Shedding new light

The lightbulb isn't something many of us burn the midnight oil
to think about, and little wonder. The basic design of the
pedestrian incandescent hasn't changed much since Thomas
Alva Edison invented it by gaslight in 1879, Stated simply,
electrical current makes a filament plow white-hot. Thus

converted to heat, some of
this electric energy is re-
leased as a visible light pleas-
ing to the eye and flattering to
skin tones.

Compared to fluorescent
lighting, incandescence is def-
initely inefficient. Much of the
energy consumed is wasted as
heat, which in turn wastes
more energy because that
other net-loss appliance—the
air conditioner—has to work
harder or Jonger. The incan-
descent self-destructs after
about 1000 hours,

Despite its spendthrift per-

formance, ineandescence re-
mains the illumination of
choiee for most households.
Edison’s brainstorm is small, eosts less than a buek, and most of
us have yet to take a shine to the color-draining effect of
fluorescence on faces, clothing and fumishings,

This may be about to change. There's a new breed of

MARATHON BULB
CONSTRUCTION

SCREW-IN
BASE

DISCHARGE
GAS

SEALED

fluorescent lightbulb  that
serews into a lamp socket just
like an incandescent, emits a
similarly pleasing light, yet
manages to retain the fluores-
cent’s energy economy. Such
bulbs are available from Gen-
eral Eleetric, Sylvania and
North American Philips. The
latest entry to the field of
efficient illumination is the
Marathon bulb from Japan's
Mitsubishi.

What makes the new fluo-
rescent so small and warm in
tone is the rare-earth phos-
phors that coat the bulbz, Ina
conventional fluorescent-tube
light, current passing from
one end to the other vaporizes
mercury to ereate an are that
emits invisible ultraviolet
light. A phosphor coating on
the tube turns the ultraviolet
light into visible light.

With no filament to heat,
the fluorescent uses less ener-
£y, runs cooler and lasts long-
er. Trouble is, the color tone
of fluorescent light has never
been a favorite at the makeup
mirrar. Moreover, fluores-
cent tubes have to be large
because the phosphors deteri-
orate if they're too close to the
arc. Rare-earth phosphors
hold up better under current.
And they convert ultraviolet
into a warm tone that's close
to that of incandescent bulbs.
Mitsubishi, in fact, offers
Marathon bulbs in two light
temperatures, There's a 280"
Kelvin version that's close to
incandescents, and a 5000
Kelvin bulb that simulates
sunlight, for accurate repro-
duction of colors,

The bulbs are available
frosted or clear, round or eyl-
indrical, in two wattages. The
13-watt Marathon gives the
light of a 50-watt incandes-
cent; the 15-watt is equivalent
to 60, Either costs $18 and is
rated to last 9000 hours—9 to
12 times longer than an incan-
descent, according to Mitsu-
bishi. That might seem ex-
pensive but the company
claims its Marathon uses 75
percent less energy and also
runs cooler, thereby saving
air-conditioning costs. To pro-
mote the bulb, Mitsubishi's

packaging it with a fixture
called the Marathon Torch

WatchCam home security setup
mates 4-in. TV and videocamera.

mounted, or used as a table-
top lamp. Also included is a
half-price coupon for a re-
placement bulb,

Better lhﬂw
through
Sony has taken the tuner out
of its portable WatchMan TV,
replaced the input source
with a amall videoeamera and
come up with a home security
system called WatchCam.
The tiny, low-light videoca-
mera has a built-in miero-
phone, and comes with a fi-
sheve lens and mounting rack
for installation in standard
door peepholes. The camera
also may be wall-mounted for
use, say, in a child's bedroom,.
A 67-foot coaxial cable comes
with the $500 package. Acces-
sory cables extend that range
up to 200 feet.

Electronic
honebook

P
The little black book or what-
ever else you record phone
mimbers in might become ob-
solete if Mura's AP2002 tele-
phone catches on.

Besides being a 2-line
speakerphone, the AP2002
($140) stores up to 200 num-
bers in its memory. To dial,
vou simply spell the name of
the party vou're calling on the
unit's  alphanumeric  hey-
board. Those numbers can be
changed at will, In addition,
the AP2002 provides three
direct-aceess keys for one-
touch dialing of emergency
numbers,

Other features of the
AP2002 include switchable
TouchTone or rotary dialing,

QUTER GLOHE INNER (330). It comes in four colors, | and a liquid-crystal dis-
(FROSTED OR CLEAR} ?I:‘LE'!E’RESCENT and may be wall- ar me:lu-q.zr play. ol
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Hot ones for the cold.
Tough Ford Bronco and Broncoll.

Bronco already leads its class

in power. Now there's a powerful
new V-6 in trim-size Bronco II. Plus
new “Touch-Drive”option to shift to
4WD high at any speed. And Eddie
Bauer luxury is offered in both!

high at the

Try a gripping expe-
rience this winter—in a big
Bronco with optional
seating for up to six—or a
trim Bronco [l that seats
four. Both give you the
4-wheel toughness and
security you want—to
power your
way through

Bronco[l's big, new
2.9L engine churns out
power that nothing in
its class can match—
140 surging
horsepower? It's
standard, at no
extra cost.

New “Touch-
Drive”

Bronco Il
shifts electrically
from 2WD to 4WD

button with
Ford's new
“Touch-Drive”
option. That's
at any speed, without
stopping or detting out.
Big Bronco power.
America’s best
seller in its class**
anm comes wrth a

' standard Or geia
5.0L V-8 with electronic
fuel injection. Theres a
5.8L V-8 with 4-barrel
carb, too. ttumsouta
massive 210 horsepower,

considerably more than
Blazer's biggest engine!®

Tough
4x4 suspensions.

Both Broncos offer
independent front sus-
pension, to absorb those
off-road jars and jolts.
And to keep wheels glued
to the ground for solid
traction,

Both give you a
proven 4-wheel-drive
systern and manual lock-
ing hubs standard. (Auto-
matic locking hubs are
optional on big Bronco.)

And both offer the
special look and luxury of
Eddie Bauer editions!

Eddie Batuer Broncos.

Eddie Bauer models
feature unique two-tone
paint and trim. High-
styled interiors with dual
Captain’s Chairs, tilt
wheel, cruise control and
more. Plus Eddie Bauer
tote and garment bags.

And Ford's Extended
Maintenance and Limited
Warranty coverage. Ask
to see this warranty when
you visit your dealer.
Best-Built
American Trucks.
At Ford, Quality is
Job 1. A 1985 survey
established that Ford
makes the best-built
American trucks. This is
based on an average of
problemns reported by
owners in the prior six
months on 1981-1984
models designed and
built in the U.5.
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
save lives.
*Horsepower based on SAE

Standard 1349,
**Based on 1985 Model Year
riamilaciurers’ reporied
refail deliveries through

July, 1985,
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BY RON SCIBILIA

MEC's Starlet: more eye-appeal,
no gain in weight or price.

The lap-top portable has yet
to explode the way industry
pundita were predicting, but
the computer manufacturers
haven't lost the faith. Sever-
al are working hard to make
portable personal computers
(PCs) more useful, as illus-
trated by some very recent
developments.

Heath Co., a Zenith Data
Svstems subsidiary, has an-
nounced a new lap-top, the
ZP-150. 1t packs a lot of pow-

Executive notepads

er into its 7.7 pounds by stor-
ing data in nonvolatile RAM
{Random Access Memory) in-
stead of a floppy disk drive.
This practice, pioneered by
Tandy, NEC and Hewlett-

unit that, with no sengitive
disk drive to get banged
about, makes for a superi-
or traveling companion.
The #P-150 offers a
16-line by Bl-column
liquid-erystal dis-
play and comes stan-
dard with 32 kilobytes of
| RAM, enough for about 16
| double-spaced typed pages.
| That memory is expandable
| to a whopping 416,000 bytes.
| The portable computer incor-
| porates a 300-baud modem for
| telephone data communiea-
| tiong. Also standard iz a par-
{allel printer port, RS-Z32C
serial port (for printer or ex-
ternal high-speed modem), an
auclio cassette recortder port
and a telephone jack for the
built-in modem. Ten AA alka-
line hatteries power the ZP-
150 for up to 10 hours; the unit
also comes with an AC power
converier.
What's

‘ Packard, results in a lighter

most  interesting

— s
[ ——
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Sharp PC-2500: Color notepad. |

about this new lap-top is its
built-in applications programs
“firmware,” Microsoft Corp's
WORKS.

It's installed in a hefty 224
kilohytes of instantly avail-
able ROM (Read-Only Memo-
ry) that executes directly
from ROM without taking up
precious HAM space to load
programs. The WORKS pack-
ape consists of =ix applica-
tions, including somewhat

scaled-down versions of Mi- |

crosoft’s WordStar word pro-
ceszor, Multiplan  spread-
sheet and GW-BASIC. WORKS
also includes a calendar/alarm

Heath Z-150: Programs in

ROM save RAM for
data storage.

program, database

management filer and a tele- |

communications program. A
Systems Manager overseer
program lets you access pro-
grams, manage files and ex-
change information from one
program to another,

Heath is offering the ZP-
150—in fully assembled form
only—at an  introductory
price of $1195, after which the
price jumpes to 31995,

NEC Home Electronics,
meanwhile, is upgrading its
PC-58401A Starlet portable by
enhancing what's considered
the Achilles’ heel of virtually
all lap-tops: the display. The
new version, dubbed the PC-
B401A-LE “Portable Office,”
keeps sereen resolution un-
changed at 480 by 128 dots
and retains a 16-line by 8O-
eolumn text display, but uses
a larger 9% by 3-inch LCD
gereen.  The result, NEC
says, is substantially larger
characters and, the supplier
also hopes, better readability.
Weight on the larger-screen
unit remains unchanged at
under & pounds, as does the
$999 price tag. Battery life
alzo stays the same, according
to the supplier: eight hours of

i L
i - continuous use with four

alkali C pells,
Tandy Corp. has a new
wrinkle for fans of its TRS-

| jmsmae | 80 Model 100 and Model 204

that helps answer the ques-
tion: What do [ do when [ fill
up the RAM with data files?

Newly available iz a bat-
tery-powered disk drive that
weighs only 1% pounds and
measures 2 by 4%, by 6%
inches, The unit runs on four
AA batteries or AC. Operat-
ing software comes on a dis-
kette supplied with the drive.
To initialize the drive, the
user types in a 3-line BASIC
program. Displayed on the
computer's menu are com-

mands for formatting disks,
saving, loading and other disk
funetions, The drive transfers
data to and from memory at
19,200 baud—fast enough to
handle a typical 2000-word
text file in about six seconds.
Price is $199.95.

Sharp Electronics also has
unveiled a new under 3-pound
computer, the PC-2500. It
features a built-in 4-color plot-
ter/printer. The $395 comput-
er measurez 11'%,; inches
wide, 1%, inches high and
8% inches deep, and man-
ages to offer a full-size type-
writer keyboard with eight
special function keys, a 4-line
by 24-column liquid-crystal
display with 150 by 32-dot
graphics, a serial input/output
port, and built-in software for
spreadsheet  building  and
graphic plotting. Standard
memory for the Sharp porta-
hle iz 5K-RAM, but optional
eredit eard-size 8K or 16K
RAM eards are available. The
PC-2500 can run for up to 100
hours on its rechargeable Ni-
Cad batteries, ™
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PERFORMANCE COUHTS

THE THRILL OF REAL CIGARETTE TASTE IN A LOW TAR

VANTAGE

© 1986 i) REYNOLDE TOBACCO OO

8 mq. “tar”, 0.7 myg. nicotine av. per cigarette by FTC method,

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




5960. $27.95

(counts &s 3)

# 105. $17.95

POPULAR SCIENCE BOOK CLUB—the *]1 book club for today's
do-it-yourselfer—invites you to take your pick of the best new,
hard-to-find man books published t . Take any 3 for just
£3.95! Values up to $95.85! Nearly 50 books to choose from/

As a Club member, you get first choice of today's best new,
hard-to-find handyman books: Quality Beeks from the top
+ 194, $32.95 how-to publishers... Authoritative by master builders,

t . woodworkers, home craftsmen, construction experts...Clear
show-how books illustrated with step-by-step photos, draw-
ings...everything you need to do it yourself and do it right!

You always choose from cream-of-the-crop homeowner-
handyman books on every important do-it-yourself subject:
Home Repair & Improvement, Woodworking, Furniture Build-

. House Building, Wiring, Plumbing, Masonry, Cars & Car Re-

y Energy Savers, Home Remodeling. ..and much more. Club
members may also select original custom-written “'Popular Sci-
ence Books™ (see titles with «). Each written on an important
do-it-,r’purtelf subject...each published specifically for PSBC
and offered nowhere else at Club discount!

NO-RISK GUARANTEE: If not completely satisfied with your

| 3 SKILL BOOKS—Count as 1

(| — three jo! selections, after 10 days’ free trial examination at
| AT home, sim return the books at our expense n.ndg-uur mem-
; bership cancelled. Whatever you decide, the Shop Guide

is yours to keep FREE!

A

™

|

5981, §17.95 5829, $19.95 * 160. $22.5|-l * 08T, $13.95 233. 516.95

5943. §19.95  5830. $28.95

(counts ss 2}

Ther
v Funrndivirs
1

Woodworking  BUILDING BETTER
Propecis

= TlE "

_-=:|__.-j_'}’;' .-Z.

210. $15.95 5838, §25.95 5863. §26.95 5982. $19,95 5569, $17.95

{counts as 3




Do-It-Yourselfers!

% Take any

with NO-RISK Free Trial Membership
in POPULAR SCIENCE BOOK CIJ.IB

You simply agree to bu,\r{un two more regular selections ! : !

or alternates at regular Club prices within a year. ik T “;;I-ml“i
. | Technlquﬂ
AND Prﬂlfec

A EIEHOMESHOP

PR LIMDELEY

* 1089. 515.00 ® 178. §29.85

# 185.530.50
{counts as 2) 5858. $39.95
HOW YOUR CLUB WORKS

# First, you choose any three do-it-yourself books shown here for jusi
$3.95 plus delivery and handling. Send no money now. Your books
will be sent right away along with your FREE PG :

# Then. about every four weeks (14 times a year). you'll recelve a Club
Member's bulletin describing the coming new Ma.ln Selection and Al-
ternate Books also avallable. {In addition, up to 4 times a year, vou may
recefve selected mailings on seasonal and annual products of special
interest to the membership—man Elﬂl_&lﬂn bargainst) If you want the
Main Selection only, do nothing. It be sent automatically. If you
don't want the Main Selection. or want an Alternate Book. or no books,
simply indicate your wishes on the handy form that comes with the
bulletin and return it by the date shown.

® You will alwvays have at least 10 days in which to do this. But in the
unHkPl event that you don't have 10 days. and you recelve an un-

selection. you may return it at our expense. Your onl
I.icm 15 to buy just two more selections or alttmatm at r:g‘u{ar Club
s within a year. After that, your membership may be cancelled
E;l either you or the Club.

& Dlscounts! Club books are comparable in every way to the orlginal
publishers’ :dithmﬂftl you may save up to 50% and sometimes
maore on many special bargains offered each year in the Club, To be-
come eligible for these bargains, mail the postage-free card today!

5830. S‘IE 85 5607.%19.85 5852. 517.85 5853, $15.85 & 118. $10.95 !ﬂﬂ $21.95 + 113.515.95 5522, $28.95
(counts a3 Z)

i
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5872. §21.95 5986. $22.95 5910. $19.95 EHB $0.95 5881.§16.95 * 042.§17.95 5857, $21.95 5831.!1995




it's Unanimous

(Even the competition says ESCORT’s the one to beat)

[l_'!-;- easy 1o 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 modemn classlc

ESCORT was a radical piece of electronic
engineering in 1978 when it was introduced,
the first practical use of superheterodyne tech-
nology to warn of police radar. Car and Driver
magazine said, “...the radar detector concept
has finally lived up to its 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

Mow, 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 remate-mounted models, ESCORT
iz 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 is no comparison.

A git-adged reputation
Seven years s a long time in the radar
waming business, but there is no shortcut to
a good reputation, Car and Driver said, “The
ESCORT radar detector |s clearly the laader
in the fleld In value, customer service, and
parformance...”

e B Thiy

LR ”‘1 Ni ESCORT is sold in one place only, the

'J‘ 0“ . factory that makes it. This lets you deal directly

E,m _m‘! with experts. Any of our staff of over 60 sales

the o« 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

gince 1978, How can we help you?

These Eacerpls wevne (ahen entirely from
acvertisements for oiher mdar detecions

50 it's easy to understand why other de-
tectors would try to stand in our limelight.
ESCORT has seven years worth of credibility,
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). So
ask about us.

ESCORT pioneered superheterodyne receiv-
ing circuitry. 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 warning takes the panic
out of radar.

Try ESCORT at no risk
Take the first 30 days with ESCORT as
a test. If you're not completely satisfied
return it for a full refund. You can't lose.

ESCORT is also backed with a one year
warranty on both parts and labor.

ESCORT $245 (OH res. add $13.48 tax)
TOLLFREE. . . . 800-543-1808

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

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 100-068-A13
One Microwave Plaza
Cincinnati, Ohio 45296-0100

Turse an “Talkialkl the salelite calln comedy (85 show, Sunday avenings on public radio statons. Check, ocal listings.

& 1985 Cincannati Microwse, Inc.
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How Spielberg

house

fall apart

. —] E LR b

at,, IF

gandualmmﬂaﬂu ~and kitchen wiring short circuits
| mkﬂingmktyuufuﬁthemn ]

BACK WALL OF HOUSE CABLES

: AIR
HIDDEN
ey o COMPRESSOR
LATH STUDS
AND SHEAR
PLASTER ||| 1 NAILS o

The special effects around
your house are probably pret-
ty run-of-the-mill: You watch
as the paint lifts off, farming a
blister that explodes and
leaves peels hanging under
your eaves. Things like that,
But the special effects in Ste-
phen Spielberg’'s movie “The
Money Pit,” directed by Rich-
ard Benjamin and being re-
leased now, look like the work

Shelley Long and Tom Hanks
are bowled over thinking they
got a deal on a house,

Do-it-yourself, hal It's going to
take a lot more to keep this

handyman's special together.

of a demolition team. Actually,
the devastation is a sleight of
hand performed by a magi-
cian of special effects, Mike
Wood, and studio technicians
and carpenters who possess
the art of building someathing
designed to fall down on cue.
When we visited the Kauiman
Astoria studios in New York,
we watched the construction
of a magnificent oak staircase.
It looked like it would last for

generations, but in a few days
it fell out from under Tom
Hanks, almost leaving Shelley
Long a widow. Tom and Shel-
ley are the couple in “The
Money Pit” who are suckered
(by Maureen Stapleton) into
buying a house that appears
to be a steal. Well, they've
been had. You'll recognize
some of your own homeown-
ing difficulies—but not, we

It's an easy job moving the tub
downstairs from upstairs bath-
room If you're in special effects.

We've got each other, but can't
we call the super? The biggest
commitment is owning a house.

would hope, a whole wall fall-
ing down. The drawing above
shows how a little hidden
hardware can be armed 1o
shear all the nails in a wall's
studs. Timber! Lath and
laughs all over the place.

Editar; Deninig Eskinw

| [
:|I"1-:|H Pl I I*.J 1, John ﬁ'l’. a
Ermee Johmsion, Catherine Carlsor
}.r:--_u,- E\.-Ln..'.- r_'--- 5 Mditchell
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Study teams
track aurora

UPDATE

SABRE (Sweden And Brlain
Auroral Radar Experiment) is
using sophisticated radar
technology (below) o analyze

NEXRAD (Mext Generafion
Woeather Badar) will consist of
a nationwide network of 160
S-band Doppler radar sys-
tems, which will warn airports,
aircraft and civilians of hazard-
ous weather. Competitive de-
signs have been submitied by

the aurora borealis (norhern
lights). Comprised of two ra-
dar stations in northern Scot-
land and Sweden, SABRE
teams are tracking lights cre-
ated by charged solar parti-
cies striking atmospheric gas
maolecules, SABRE is tracking
the aurcra to improve high-
altitude radio communication

Balloon traces
acid rain

The Adjustable Buoyancy Bal-
loon Tracer (above right) has
the unigue ability to follow
both horizontal and vertical air
mation. The 9-loot balloon en-
valope contains a helium-filled
ballonet (drawing). A micro-
processor-controlled  pump
and valve siphon air to lighten
the balloon or make it more
dense. The valve system is
connected to sensors that fol-
low vertical air and test for acid
rain. It will aid in undersiand-
ing the effects of acid rain

BATTERIES

MICROPROCESSOR
SENSORS/DETECTORS

“|Weather detection system nears
final stages of development

Raytheon (right) and Sperry
(left). The Sperry systam con-
verts data into computer
graphics (above). Colors indi-
cale extreme condibons
NEXRAD, by providing an 18-
minute waming, should re-
duce the number of lives lost,

a
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urmis are hollow, with suction
vents an both sides. A fan on
top of the cylinder draws air
through the open leeward side

Foundation Cousteau has
completed the  Alcyone

Yes, those (above) with its cylindrical Tur-

really are sails bosai propulsion system The

o create a lift-pull effect.
Windward vents are coverad.
Turbosail flaps are orientated
by a shipboard computer.

The world's first calamaran
fireboat, the London Phoenix
has assumed duty on the
Thames River with the Lon-
don Fire Brigade. Phoenix's
twin hull draws only 5'= feet of
waler despite a 51-ton dis-
placement. The craft's wide

‘Phoenix’ fireboat seeks
to prevent creation of ashes

beam provides a level lable
for its hydraulic platiorm and
its six water cannons, which
deliver 4500 gallons per min-
ute. Twin 317-hp diesels pro-
pel the Phoemix to 11 knots,
It will be used to negotiate
shallow tidal waler,

one winner (Mercedes' Silver
Arrow, see Technology Up-
date, page B0, Dec. 'BS),
there were many technologi-
cal winnars. Following closely
on Silver Arrow's heels was
the Biel (below), fielded by a
Swiss technical college, with
428 photovoltaic cells. Firstin |
the hybrid category was the |
muscle-aided Globi (above). a |
pedal-solar craft weighing in |
at a lithe 186 pounds. It at-
tained a speed of 21 mph. The
technologies will find practical
uses later.

Sun shines
on winners
Although Europe’s  S-day,

228-mile Tour del Sol rally for
solar-powered wvehicles had

Less work
for farmers

The Lightspray 1048 is lighter,
taster and more fuel-efficient
than a tractor of comparable
proportions. Despite its large
230-galion tank, the British-
built vehicle exerls low, even
pressure and can spray at

speeds up to 15 mph, Special
suspension joints keep the 40-
fool slainless-steel booms
steady. Lightspray is powered
by a 1600-cc engine with an
8-speed gearbox and can also
be used for applying micro-
granules and granular fertiliz-
ers. Famers can treat crops
and soil very quickly with only
a minimum of ground damage
o their land.
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Industry seeks
home in space

McDonnell Douglas’s Electro-
phoresis Operations in Space
(EQS) Program will move 1o-
ward an operaling space fac-
tory this summer when EQS-1
{photo, lower rght) is de-
ployed in the Shuttle’s cargo
bay. The manufacturing unit
will have 24 times the capacity
o separale cells, hormones
and other proteins as the pre-
sent unil. The corporation
hopes o deploy several
10,000-pound units.

Aircraft
ice detector

Dataproducts of Connecticut
is producing an ice deleclor
that tells pilols when their air-

cralt need deicing. Through

an electronic sensor like the

one on the Cessna Citalion
(below,. nght), Ice formations
are recognized and a signal is

sent to the cockpit. The deic- B
ers work automatically or by B

pilot control. It also warns of
icing conditions ahead.

Comrade, there’s room

The Antonov An-124 (above)
is the latest addition 1o the
Soviet cargo fleet. Its hinged,
upward-opening nose section
pemnits full vertical and hori-
zontal loading. While the An-

Airlines begin

Lightweight composite aircraft
components and more power-
ful, fuel-afficient engines are
leading to larger planes carry-
ing more passengers. Airbus
Industrie’s A320 technology
will be used in its proposed
TA11 (right). McDonnell Doug-
las's MD-11x (below) will be
22 feet longer than its DC-10,
can seat 60 more passengers,
and fiy 500 nautical miles far-
ther, Both are expected lo use
CFM’'s 56-5 turbofan.

gy,
T T
i o

stretching for passengers

124 is shghtly heavier than the
C-5, it can land on short run-
ways. It's suited for unim-

proved runways at remote oil
exploration sites, and heavy
military airlift operations.

ENGINEERING

LAY NIOISE
DESIGM

HIGHLY
FOD - ]
RESISTAMNT I

New engine

CFM International's latest tur-
bofan jet engine is scheduled
for use on several airines.
CFM56-5 offers 13 percent

less fuel burn, fewer risks
through high Foreign Object
Damage Resistance, high
low engine control with Full
Authority Digital Electronic
Control and low-noise blades
for FAA rule compliance. Air-
ines may save 31.5 million
per aircraft in maintenance,
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Prepare for
the world of
antimatter

Fermilab’'s Tevatron |, the
worid's most powerful accel-
erator, will produce proton-
antiproton collisions emitting 2
trilion electron wvolts. Par-

ticles from a Cockeroft-Wallon
generator are  propelled
through a 10-mile linear
accelerator (photo right). Anti-
profons stored in a debuncher

are accelerated toward pro-
fons and hit in the collider
detector (photo left). Results
will yield origin of universe
information

Tanks and low-flying aircraft
will face ADATS (Air Defense
Anfitank System) in 1988
ADATS fire unils use autono-
mous radar to detect aircraft
and armored vehicles, A su-
personic missile is guided to
the target with a CO. laser
beam. A proximity fuse delo-
nates the warhead and an
impact fuse detonates a
charge-for armored targets.

A real (fast) moving target

The Mavy's BOM-74C tar-
gel aircraft has been up-
graded to meet new perfor-
mance objectives, BOM-T4C,
with its new J400-WR-404
Williams Research turbojet,
fies higher, faster and lums
quicker than its lower powerad
brother. The boosted BQM-
74C also will give & better
simulation of incoming air-
bome threats

Suited
for gas
warfare

In response fo the Soviet's
use of chemical warfare in
areas such as Afghanistan,
Boeing has designed a Tacti-
cal Life Support System
(TLSS) g-suit. TLSS is woven
with activated charcoal fibers.
Along with an onboard oxy-
gen-generating system, it pro-
tects pilots against dangerous
chemicals. The garment will
be effective at 9gs. 60,000
feet and 122° F. The heimet,
visors and goggles protect
against known laser and nu-
clear eye hazards. Plastic
around boots seals access o
legs where boots and sui
meet. TLSS will allow pilots to
use present and future aircraft
regardless of environment.

Copperhead bite is deadly

Copperhead is a laser-guided,
howitzer-launched projectile
that can destroy a slationary
or moving target with a single
round. A forward observer ac-
guires the target and calls for
a strike. After Copperhead is

fired. the observer fixes the
targel. Seconds belore im-
pact, the target is designated
and the seeker locks onlo re-
flected energy. Copperhead
extends the area covered by
battlefield artillery T

oS

FOREGROUND ENERGY

DESIGMATOR BEAM

COPPERHEAD -L‘;z\ REFLECTED TARGET ENERGY

- BACKGROUMD
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design thc pertﬁct wagon. What they c:rudtcd was the roomy; hatnad\.r;,m,i
and fun-to-drive Honda Civic Wag(m Ah, but thémone engineer ™
asked the question all Honda engineers |nvan‘;ll‘%F ask: “How can
we make it better?” "T'he answer. Build a truly civilized four-wheel-
drive version, too.

So the Honda engineers cleverly developed a drive erain that
magically could be transformed from practical front-wheel drive o
versatile four-wheel drive. All with just a push of one button on
the dash. Without even stopping the car.

For getting going when the gcttmg going is really tough, they
built a six-speed transmission with a “special low” gear. And there
are other standard features. Like All-Season steel-belted radials.

Now;, about all that’s needed to bring our story to a happy
ending 1s for you to drive off into the
rain or snow or sleet in your own
Honda Civic 4WD Wagon.
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TITANIC

Lost And Found

The Titanic, lying 2 miles below the
surface of the Atlantic, is about :
to surrender her mysteries.

BY CHRIS DAVIS

he was the uniiﬂﬂ‘hﬁi‘" aﬂhip. Four city
s blocks long, she rose 11 stories high and dis-
placed 66,000 tons, a spectacalar steel city
steaming through the icy North Atlantic at 26 mph,
It was a clear starlit night: Sunday, April 14, 1912,
More than half the passengers and erew had gone to
bed as midnight approached, but many were still
awake, In the first-class smoking room, John Jacob
Astor and a half-dozen friends enjoyed a cigar-In
the purser’s office on the same level, their gold and
jewelry were safely tucked away. One passenger had
stored an $11,000 diamond necklace. A Philadels =
phia banker kept 350,000 in gold coins and gold bal-
lion in the purser's safes. Half the New York social
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:bh um-gu of l-'
bd.’rm: Not just any boiler. They had ref-
erence photos made in 1911, and there
was no doubt they were watching im-
ages of a boiler from the Titanic.

Within days news spread around the
world. The Titanie had been located,
& Two years earlier a team from Columbia
University had come close to finding the
£ wreck, but ran out of funds before it
could complete the job. The mission was
now accomplished. As quickly as word
spread, comments were heard through-

TITLATE

1]

(E OUEANCGERAPHIC

FHOTOCONRTESY WA

—— Artist’s rendering shows Titanic with stern split off as it was discovered
Photo taken by Argo/Angus shows last summer. A Frénch sonar ship and the research vessel Knorr worked
Titanic’s forward deck booms as they at the surface. The Knorr dragged the Argo/Angus submersibile,
looked last September 1. which produced photos at more than 12.000 ft.
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A PLAN TO RAISE THE TITANIC
‘Money is the only thing standing
in the way of raising the Titanic.

Conservative esti-
mates place the value
of gold, silver and
memarabilia an the Ti-
tanic at hundreds of
millionz of dollars. A
salvage operation
could cost upwards of
51 billion.

Marine salvage ex-
pert Dick Fredericks
says he has been ap-
proached by several
parties who want to
raise the ship. “It's
like the Great Wall
of China,” Fredericks
says. 'Given enough
time and money and
people, you can do
anything.”

Owur artist’s concep-
tion shows the ap-
proach Fredericks
would take If the
funding comes.

The semisubmersi
ble platform would
rest on two water
tight supertankers.
Computer-controlled

jet engines on the
tanker hulls would
hold the platform in
position.

Submersibles would
run slings under the
Titanic's hull. Then
specially designed ca-
bies would lift the
wreck. It would be
pulled to shallow wa-
ters where divers
would devise a flota-
tion system.

Since the Titanic is
broken off at the
stern, the operation
would have to be per-
formed twice. It could
take more than five
years to complete the
salvage operation.

One salvage opera
tor we intérviewed
says he has been paid
550,000 for a feasibil-
ity study. Money is the
enly thing standing in
the way of raising the
Titanic.

-D.E

wand by an aluminum umbilical cord.
Carrying a TV camera, lights, manipu-
lator arm, some kind of eollection bas-
ket and a power system similar to the
Alwminaut's, the ROV will be con-
trolled by the Alvininant crew. 1f all
goes right, Markel says, the ROV will
be able to snake into parts of the wreck-
age where the larper sub—or the Al-
riit—ean't go.

The entire apparatus iz being tested
in one of the Navy's model pressure
tanks. Markel estimates the Afwmin-
ait’s crush depth at 22,000 fi., not
nearly as far as she'd have to go to
recover some valuable hooty from the
Titanie.

Challenge of the deep

Azide from the obvious risk of finding
a shallower crush depth on the way
down (preszure at 12,500 is G000 psi),
what other hazards await the Grimm
expedition to explore the wrecked T4-
tenic? They range from the unpredict-
able to the downright frightening.

“First,” says John Hollis, spokesman
for the Titantic Histovieal Society, “the
landscape down there is Alpine. Imag-
ine a submerged Switzerland.” Sharp,
craggy mountains, cavernous valleys, a
seascape where rock slides and sea-
quakes are not improbable. Hollis men-
tions the day the Titantic's sister ship,
the (Wympia, passed the spot where
the tragedy happened. As they held
ceremony, throwing a wreath into the
water, a quake rumbled through the
sea. Any descent vessel will have to be
held in a tight “tunnel” from surface to
hottom to prevent running into eliffs or
having its lifeline snagged or snapped.
This special problem of holding posi-
tion, given the generally uncooperative
disposition of the North Atlantic, has
often been called one of Western man's
greatest enemies.

Another major stumbling block coulil
be eables—lines and vopes free-floating
from the deck of the Titawic, The ship
and all her gear was brand new when
she went down and because of the
temperature of the water at that depth,
scientists expect very little corrosion.
S0, ropes from the deck should be
abundant and intact. “Get tangled in
one of those,” says Markel, “and you're
down there for good.”

Markel, an Annapoli= graduate, is
personally interested in finding out if
the wreek has become a haven for any
forms of marine life. He points to the
large fish that showed up in the Woods
Hole video images and says there could
be more down there. Giant squid, for
instance, are known to inhabit these
waters, he says. Although no fisher-
man’s net or hook has ever landed one,
the Smithzonian has a 50-footer that
washed upona Nul'th American hc—avh
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3ATTLE OF THE

BASS BOATS

Five top fishing machines clash in a PM performance showdown.

BY TIM COLE, Boaungfﬁutdunrs Editor; Photos by Skip Ganrjy

raft a low-speed trolling
G platform to a high-speed

planing hull, pepper it
with tackle stowage and aerator-
equipped live wells, and you wind
up with the modern bass boat, the
schizophrenic answer to the science
of eatching fish.

Primarily a Southern ereation,
these utilitarian speedsters with
multiple personalities were in-
vented to meet a diverse medley of
objectives on the bass fishing tour-
nament trail. Sprint to the fishing

hole at speeds approaching 60 mph.
Deploy the trolling motor to creep
along rocky shorelines and around
heavy cover. At the same time, store
mountains of artificial lures, plastic
worms and dozens of rods, Keep
your line in the water for as long as
possible, then blast back to the tour-
nament welgh-in with a live well full
of bass, Sounds simple enough, but
balancing each of these important

functions without limiting any of

the others could only be achieved
through a process of evolution span-

3 4 il

Top, Cajun and Bass Nautigue Iron out the
curves at our test site. Abowve, the PM
crew goes over times and radar readings.



Designed by the necessities of bass fishing, Ranger |foreground], Skeeter and Stratos blast out for a quiet interlude at the fishing hole.

ning close to 15 years. Only serious fishermen could
have fused bass fishing's disparate requirements into a
boat of such exquisite form and funetion.

High-end performance—there are some Z0-footers
rapable of speeds near 80 mph—is erueial to the success
of a particular design. But if it is achieved at the
expense of stowape space or trolling ability, speed
alone is insufficient. By the same token, sluggards
receive short zhrift from bass fishing devotees, and
thousands of dollars can be spent on engine modifica-
tions and transom retrofits to achieve an extra 5 mph.

Performing a head-on comparison of bass boats based

CONCEPTS IN
COMPROMISE

A successful bass boat design is really a
balancing act between high periormance and
fishing utility——two diverse, often
philosophically opposed, objectives.  Sfill,
manufaciurers have answered the demand for
speed and usefulness with low-freeboard
planing hulls, casting platforms fore and aft,
trolling molors for close-in work and slowage
space for gear. Within this general design,
thare’s a wide variety in style.

Overall Ranking Make Model
LOA Beam {in.) Weight (ib.)

18'57/87.5/1200
Bow Casling Araa (5g.H.)

Btern Casting Area (sg.f.}

Casting Seat Separatbon Cockpil Area (sq.01.)
Stowage [8q.01.): Lockers Under Seal Gunwales
Livewsll Vol {gal.) Hatch Sire (sq.M.)

Hull Consiruciion |see key below)

Time (s&c.] Frogm D 1o 55 mph, (brim out)

Time {s#c.] Through 180° Course (trim in}
Mansuverability Counss (S&c.: rim variable)
Trolling Perfarmance index (1-5)

Price As Tested, Leas Motors £8150

1. Skeeter Startire 175

.94 (spacious and stable; easy conirol access)
15.26 (takes some wash on deceleration)
1157511229 (tackle box stowage may ba lough)
42.44/17.16/52.02 [adequate but not generous)

20 fwd., 24.5 alt. 1,14 fwd., 3.07 alt Aevalor

FG HLU, 4LY Mat 3LY WR. B CO/ Spr. PU
Fastest-16.5, Slowest-17.8 (behaves well)
Fastest-43.57, Slowest-44.33 (consistent)
Fastest-1:10047, Slowest-1:13.17 {no sorprises)

5 (ultra stable in cross wind and chop)

on the same concept—with vastly different levels of
suecess—was an exhilarating 4-day exereise on Lake of
the Ozarks, Missouri, in the heart of bass fishing
country, We invited some of the leading names in bass
boat building—Ranger, Cajun, Skeeter, Stratos and
Correct Craft's new Bass Nautique. Evinrude kindly
provided the power and their XP 150z performed
magnificently right out of the box, absorbing heaps of
full-throttle punishment. Identical Evinrude Scout
trolling motors gave us a chanee to judge how each hull
performs under trolling conditions. The boats were
rigged with care by the staff of Able Marine in Osage

2. Stratos 179 V

1787861250

9.78 (rocky: area unsupported by Vee hull)
21.40 (makes up lor lorward platiorm)
9°10.5°11.35 (locker space compensales)
B2.872.08/41.43 (unbalanced but ampie)
18 fwd,, 20 aft/,.72 twd,, 1,13 al' Aeralor
FG HLL, 6LY Mat, ALY WR, 35 Spr. PU
Fastest-15.7, Slowest-16.1 (& joy]
Fasiesl-44.99, Slowest-45.40 (forgiving)
Fastest-1:11.88, Slowest 1:13.57 (full 1)
3 (vary rocky, racking spotty)

56234

Test Parameters

All boats were aquipped with identical Evinruda XP
150 powarplanis and Evinrude Scout roling molbors,
They were fully fueled for each lest and operaled by
the same driver (the author). Speeds were calculated
by radar {couresy of MPH Industries, Chanute,
Kansas) and with a Hewer digital stopwatch. Stowage
tompansons were developed by measuring "drog-in
space only, h each boal has sirwage
extending below deck

Hull Construction Key: PL=Pm-domed foam iog fiotation
PLl - Pokpurethans fesim Botaon; |ry, = Injeciod
Spe. = S ayed, LY~ Lanjes CR= Chapped TN,
WH=Woven rowing, Triax-Trasal; CO-Core, B-Balsa;
Comi = Coremat; HLU-Hand kay uwp: 55- Sinnger system;
'WidR = Wood reinlorcement

Skeeter's sports car feel is a plus. Trim gauge
pasition is poor and dash lip is a knee-cruncher,

Wheel, throttle, gauges all balance
for secure feeling in Stratos,
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Bass Nautigue (foreground| and Cajun follow suit. Each bass boat tested was marked by subtle variations In styling and approach.

Beach, Missouvi, which also provided technieal RUpPHIF entry in the bass boat market is the fact that it doesn't
m the trolling motor shootout we ran coneurrently (see elicit any profound reactions—good or bad—in the
page 1140, The overall rankings are a function of speed, mimary performance categories. Space is sufficient,
trolling ability and static measurement, along with but hardly generous. Speed and maneuverability are
subjective evaluations of dash lavout, cosmetics ani sound, but seareely memorable. The boat is rock stable
handling. There were elear winners and elear losers in while trolling, but offers no leap of performance.
almost every test category, but the overall prize went Indeed, the Skeeter performed well, but not brilliantly,
to the boat that achieved the best balanee in stowage possessing no bad habits or querulous quirks. At the
areq, trolling ability and high-end speed. same time, the bass boats we pitted the Skeeter against

Skeeter Starfire 175

were often outstanding in certain catepories—even
surpassing the Skeeter—aonly to suffer seriously from

The remarkable thing aboul Coleman Industry's Plegse burn fo page 115)

3. Ranger 350 V

17 107/821050

11.22 (roomy, easy pane! access)

19.20 (moderate space, very stable)
9'B.5°117.72 (superly tackle box Slowage|
46.72111.60/25.74 (aman use of space)
11 ., 21 aft 85 twd | 1.12 aft'Asraior
FG 3LY CR, 1LY WR, WdR'Inj. PU
Fastesi-1B.1, Slowest-21.85 |average)
Fastest-43.17, Slowest-43.43 (very last)
Fasiest-1:00.67, Siowesi-1:11.62 (steady)
4 {mika instability, but stil able)

58522

4. Cajun Ricky Green 5. Correcicrafi Bass Naulique

18°'57/88°1,200 17 7/83°1,200

10° {wide area, sasy conliol access) 3.36 (ampie area but flat hull means instability)
23.7 (vevy roomy, ingenious padaestal stand holders) 10.24 (obviously not a priority)

916.50 (adequate Dul nol generous) 10°4.2510.5 (cramped bul workabla)
26.44/8.25'59.11 (ditto) 6.67'none28.28 (less than meager)

16.8 aft, 16.8 aft1.08 af, 1.08 aft Asrator 22 aft, 19 fwd L83 aft, .83 fwd./ Aeraior

FG 3LY CR, 1LY Triax. 2ZLY WRH, Coremal GO/ PL FG 3LY CR, 1LY WR, S5, WdR/Spr. PU
Fastest-20, Slowesl-20.5 (slow acceleration) Fastest-15.6, Slowest-16.7 (speed King)
Fastest-47.96, Slowesi-49.88 (blame it on the prop) Fastest-45.62, Slowesi-46.55 (fast but unforgiving)
Fastest-1:02.76, Slowest-1:18.13 {clear winner hera) Fastest-1:11.26, Slowest-1:12.86 (wresting maich)
5 (stable in the chop. tracks well in crosswind) 2 {rocky, hobby horse in chop)

57895 S6220

Wheel is a bit distant for true high-
speed security on the Ranger.

Cajun’s bold dash design falls flat. You can't see | Wheel, trim gauge and throttie work well on
the gauges—even trim—at high speed. | Bass Nautigue, but are too far from driver.
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THE SIX
BILLION

Cybernetic technology is bringing
the half-man/half-machine off
the screen and into the real world.

Thc human body, arms out-
streteched, legs spread,
describing a  perfect
square and cirele, mav be, as
philosophers say, “the measure
of all things." But man the ma-
chine is alzo, as Mark Twain says,
“a rickety, poor sort of thing,
always in need of repair.”

To reconcile these two truths,
man has for centuries dreamed of
creating a half-man, half-ma-
chine, resulting in the 20th centu-
ry science of cybernetics. The
ultimate poal is to build the ulti-
mate being, with human wisdom
and pgrace and with mechanical

thinking has given rise to fiction-

Steve Austin's strength |abowve] and The Terminator's
strength and endurance. Such  electronics (facing page| are no longer pure fiction.

are already functioning in living
human beings who would die or
be totally disabled without them
(see illustration on page 24),

How pricey has the catalog of
replaceable human parts grown?
While modern manufacturing
technigques make deviees maore
and more affordable (artificial
hearts can now be made on vacu-
um molds like plastic drinking
cups), no price tag can be put on
the vears of research that have
led up to the miracles that are
now fairly common,.

In the past 20 years, research
and development leading to arti-
ficial hearts, blood, bones and
joints has cost an estimated $6

al figures like television's Six Mil-

BY CHRIS DAVIS

billion, 10{d) times greater than

lion Dollar Man and the motion
picture villain called The Terminator. Each was a marriage
of human skin and manufactured circuitry.

“Using machinery to make man more perfect is becoming
mare acceptable,” acknowledges Uri Kantor, a State Uni-
versity of New York researcher working on a small motor
to drive an artificial wrist joint. “But there are many moral
constraints against a true evborg, and technology for the
Terminator-type character is still basically fictional.”

Arnold Schwarzenegger played The Terminator, a ey-
borg that could repair itzelf as it was riddled with bullets.
The Terminator had super strength, hearing, vision and
intelligence. In an effort to reach that level of man/machine,
science still has to come up with ways of replacing billions of
nerve endings that make the system think and move. Along
the way, evbernetie—more conventionally known as robo-
tiec—research has come up with ingenious body parts that

a2 PHOTOS BY MICHAEL MONTFORTSHOOTING STAR

the fictional price tag on televi-
sion's most celebrated cyborg, Steve Austin.

Approaches may vary, but most researchers seem guid-
ed by a common philosophy: as Dr. Ljubomir Djordjevich of
the Rush-Preshyterian-5t. Luke's Medical Center puts it,
“Virtually no organ does not have a replacement.”

Blood

Dr. Djordjevich has been developing one of the smallest
members of the new generation of replacement human
parts. Artificial Erythrocytes (AE), that is, red blood cells.
To appreciate the need for designer blood, it's important to
understand what’s wrong with blood as it is.

Firat, there's not enough of it. We have to share what we
have and when we do, there's the risk of passing around
viruses such as hepatitis and AIDS. Also, blood is typed by
(See tlipstration on page 845 story continues on poage 1451}
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PM COMPARISON TEST:

TOYOTA LE VAN

We check out 5 small-vans
specially equipped for family fun.

f vour family is like most, even a
l simple trip to the grocery store
becomes an exercise in tactical
- planning that would try the resources
of the Joint Chiefs of Staff, As often
as not, you'll end up with not only the
10 bags of groceries you started out to
get, but sulnuled items from the dry
clem&ﬂ, the hardware store and
Sneaks n' Cleats—not te mention Ja- van
son’s friend Marcia, Marcias friend
- Jeffrey and Jeffrey's Irish setter.
Jokes ahout the Family Taxi service
are only too true. : :
Which brings us to the question of
the Family Taxi. In the old days, there
was only one answer, Dad hought a
full-size station wagon with wood-
grain trim and tossed everything into
the back—groceries, kids, pets and
plywood. But the gas-guzzling big
wagon has gone the way of a three- _ Fartls sl
martini lunch at the country club,  Toyota Van presents aspace-age profile, Chewy Astra is big, trucklike and pow-
and most of today's miniaturized wag-  but short wheelbase gives a choppy ride,  ‘erful. The Starcraft conversion ﬂﬂiﬂ t
ons just aren’t up to serious family  midship engine has many drawbacks. - make this family van better. -t
£ POPULAR MECHANICS & 70 47 158,
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Ford Asrostar has an overhead console with reading lights and

trip computer |left) plus rear radio controls with headphone jacks
for the kids [center). Twao 7-passenger seating designs are offered;
two buckets plus two benches, or four buckets plus one bencdh.

wheels could be made in =0 many differ-
ent variations,

Plymouth Voyager

Our favorite family van iz the front-
wheel-drive Chrysler. Why? Mostly be-
cause it doesn’t come across A8 a van at
all, but as an engagingly offbeat station
wagon with lots of room. The one com-
ment that appeared on every rating
sheet was "most carlike.”

Perhaps that's because the chassis is
made from front-drive K-car bitz and

B8

WP

Chevy Astro features a plush dealer-installed
austom package by Starcraft that includes ve-
lour uphaolstery, 2-tone paint job, a big luggage
platform and lots of woodwork.

pieces, and they all work well together,
As ome of our testers put it, *Y ou feel like
you're driving a zedan . . . smooth per-
formance and solid handling.”
Evervone agreed that the 3000-pound
Voyager needs more power than Chrys-
ler's small Fours have to offer. In anoth-
er year, 4 new Mitsubishi-built V& will
solve that complaint, Our test Vovager
averaged an outstanding 22.9 mpg

Produced by the PR Auto Dept
Text by Rich Taylor
Priotos Dy Hurmphiey Sumon

Plymouth Veyager test unit is equipped with the rare
Magic Camper package, which includes the Convert-A-
Bed bench seat [above] and a custom pop tent that fits
around the van’s sliding side door [left).

around our course, the best in the group.
The Chrysler's interior iz pleasantly
plush. 1t’s not luxuwry-car opulent, but it
is as nice a place to be as the interior of
most passenger cars in the Voyager's
£10,000 to $15,000 price range. Our par-
ticular van had a $1352 Magic Camper
Tent Package that's a great addition.
The Magic Camper tuwrns the rear
beneh into a Convert-A-Bed and adds a
whole raft of heavy-duty equipment—
suspension, tires, battery, 20-gallon fuel
tank, plus an 8x10 foot tent styled and

POPULAR MECHANICS » IANUARY 986



Toyota Van's most popular feature is the mini
refrigerator between the front seats [above). Twin
sunroofs (right) are another unusual feature, The
long. narrow van seats up to seven people,

VW Vanagon's Westfalia camper package has a
pop top with an upper berth for two |left]. Dinette
table swings out from galley |above). Rear bench
folds down to create a second double bed.

i w ] .u' 1

FAMILY VANS
GAS MILEABE  INTERIOR® PRICE WHEEL-
(EPA city/ SPACE BASE AS BASE LENGTH WEIGHT OVERALL
VAN PM test) cu. f.) PRICE _ TESTED ENGINE® {in.) {in.) (ib.) RATING
Chevrolet 16 16.9 206 £0037 £18.911 185-hp OHV 1110 176.8 3500 g
Astro 4. 3-liter V&
Ford 1815.1 188 £0064 $15178 115-hg OHVY 1189 174.9 3800 2
Aerostar 2 B-liter V6
Piymouth 18228 182 SG487 £14 290 104-hp SOHC 1120 1750 3100 1
Voyager 2 G-liter infing-4
Toyota 2223 202 58498 $15308 105-hp OHV BE.0 175.4 2950 a
Van 2 2-fiter infine-4
Volkswagen 1817.7 205 $12280  $17.180 @5-hp OHY 86.9 179.8 3600 4
Vanagon 2.1-Eer fal-4

1. All have 4-speed automalic transmissions excepl the Plymouth Voyager, which has a 3-speed aviomalic, and the Vollkswagen Vanagon, which has 5 4-speed manual.

2. Width betwean doors x height Irom Boor ko cesling x length from dashboard o rear window

3. Specifications are for 'B6 models.

sized to the Vovager. Our resident out-
doorsman took it on a weel-long cross-
country trip, and swears by the accom-
maodations and extra fuel capacity.

Any Chivsler van fairly bristles with
clever convenience features, The stan-
dard rear seat pops out with two release
levers to reveal a sizable load area with a
convenient low floor. We especially ap-
preciated the spacious glovebox hidden
under the passenger seat, the cup hold-
ers in the dash, the map pockets in the
seathacks and the optional ceiling con-

POPULAR MECHANICS ® JANUARY 1986

gole, which has molded clips for sunglass-
es and garage door opener,

Let's face it. Dad may see himself as a
macho trucker ready to take over an 18-
wheeler anyvtime, but Mom and the kids
want a smooth-riding, easy-handling
psewdo-station wagon with a great radio.
That's the Chrysler. The only drawback
we ean find is a towing capaeity of only
1500 pounds, less than one-third of the
Ford and GM competition.

If you don’t need to tow things, this is
without question the definitive family

van. As one enthusiastic Mom put it,
“This i= the most useful car in the bunch
for the way I live, It drives beautifully,
it's practical and comfortable and easy to
live with, And the extra seating height is
great for driving in traffic or searching
for parking spaces,

Ford Aerostar

This is a truck, a Ford truck, that
would look at home being driven by a
model in Cosmapoliton. Underneath,

a9
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Voydger's Next Stop

Astronomers have set their collective knowledge aside for this month's Voyager 2
encounter. It is expected to yield revolutionary facts about the seventh planet.

BY DENNIS ESKOW, Science/Technology Editor; lllustrated by John Berkey

e are 2 hillion miles from Earth, gliding
Wthmuuh the icy darkness of space at

40,000 mph. In the quiet:-near-vacuum,
hardly a sound is heard as the servomotors crank
wide-angle, narrow-angle and infrared cameras
into position. NASA has marked Jan. 24, 1986, for
the closest encounter of the seventh planet
from the sun, Uranus.

“The whole scientific community is excited,”
savs Frank Bristow of NASAs Jet Propulsion Lah.
“When Vovager 2 is finished, we expect to know de-
tails about the atmosphere of Uranus and have
maps of its clouds and hazes.” The Voyager 2 space-
craft and its twin, the Yovager 1, already have dou-
bled our knowledge of Jupiter from carlier flvhy

visits. The Voyager 2 Jupiter flyby of 1979 discov-
ered a ring around the largest planet in our solar
system. The visit this month will bring the craft
to within 64,500 miles of Urdnus's surfaice, mea-
suring planetary wind speeds, mapping the rings
around Uranus and charting ils magnetic field.

The Vovager twins were launched in 1977. Voy-
ager 1, after snapping pictures of Saturn in 1980,
wis sent out of the solar system carrving record-
ings and images of music and voices from Earth on
the off chance that an advanced civilization might
find the vessel. Vovager 2, when it completes its
work at Uranus later this month, will M1y on to an
August 1989 closze encounter with the eighth planet,
Neptune. PM
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Artist’s conception of
Vayager 2 approaching
Uranus shows camera rigs
pointed at the seventh
planet. Voyager £ was
designed to map the rings
and clouds of the planet and
callect other information.
Chart [left] shows path of
the Voyager 2 and its twimn,
Voyager 1. The twin has left
the solar system.



The old boob-tube’s getting a facelift.
Some changes are more than skin-deep.

BY STEPHEN A. BOOTH, Electronics Editor
PM photo by Bill Ashe

t's subtler than the switch from black and white to
eolor, or from porthole sereens to rectangles.
Nonetheless, television is donning a new appear-
ance, shedding its boxy image for a highly stylized
contemporary look. 1f TV's no longer eontent to be
just another piece of furniture, it's not merely a cage of the
emperor's new clothes. Some of the cosmetic changes
reflect innovation deep within the guts of the sets,

For example, squared screen corners not only repre-
sent improvements in glassmaking, but also in the tech-
nology that drives an electron gun to write crisp, undis-
torted lmaglaﬂ on the extreme edges of the screen. Given
this precision, manufacturers no longer need to hide an
inch or more at the periphery of the screen. This yields
more viewing area, and explaing why 26-, 20- and 14-inch
sizeg have joined the familiar 25-, 19- and 13-inch TVs.

A similar change, limited right now to RCA TVs, is the
flat sereen. The viewing surface of most tubes is Bhght]}r
convex, but the sereen center of RCA's new Square
Planar Tube is nearly on the same plane as the %0°-square
corners. This nets more viewing area (27 inches) and lets
you zee the whole sereen from extreme offeide angles.

Stereo sound has prompted a change in TVs you can see

a8 well ‘as hear. Stereo TV broadeasts and the hi-fi
soundtracks of movies on cassette has spawned a need for
‘multiple loudspeakers. Tha they're incorporated
_often lends an attractive element to the sets.
 Meanwhile, th&utj'ﬁmgﬂfthemw TVs themselves re-
{ ﬂapd:l the diwmlﬂgy in the way people deploy them at

hame,. There's mor ﬂaxihﬂltythlnthanldmwdmign

that uses flat lollipop tube.
i L'ﬂuﬁflnu:anﬂuderqr

mztm which Is mounted on an optional

pedestal [5200] with foot-pedal controls.
MWBMhmMm—bﬂgc
or plum. The square-cornered screen also ks
avallable In 20-inch size |$900).
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Larger screens, stereo sound and fexibility
of placement are highlights of newest TV
sets, Counterclockwise from top left Is 27-
inch Zenith SB2737 [$1400). Hinged loud-
speaker panels can be angled for best sterea
effect, or even detached for greater separa-
tion. The 2&-inch screen of Quasar’s Delta TV
{$1500) is angled upward for comfortable
viewing when placed on floor or low-
profile platform, but vertical adjusters vary
angle for more conventional placement on
rack or table. Unigue wedge-shape cablnet
of General Electric’s 25-inch SpaceStyler
[5840| permits easy placement In room cor-
ners. Floorstanding console also sports swiv-
¢l base. RCA's belge GLR27908 [s51350)
doesn't swivel or pivot, but its flat 27-inch
Square Planar Tube permits covenient view-
ing from extreme angles,
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PHONES

Them might come a day when
we'll wear telephones the way
we wear wristwatches, That
day isn't here yet, but miniaturization
has come to cellular telephones. They
can now be earried in a jacket pocket or
briefease, truly making the user never
more than & phone call away. Realisti-
cally, though, even the most portable
cellular phone iz still linked to the
automobile—but the umbilical cord is
being stretched to its longest.

A cellular telephone call is transmit-
ted to and from your dashboard or
briefease via radio waves in the neigh-
borhood of 800 megahertz. The signal is
picked up by an antenna at alternate
cell sites, and relayed to the phone
eompany’s normal wire-line channels.
The easiest way to envision a cellular
phone system iz to imagine the honey-
comb structure of a beehive, with the
hive being a metropolitan avea, Cell
gizes vary, but as the caller travels
from one cell to the next, the signal is
handed off from one antenna to anoth-
er. The switching is handled by a com-
puter. which monitors the strength of
the radio signal to determine when to
make the hand-off.

When this concept was first con-
ceived, a car was perceived to be the
object moving between cells. These
daye it might just as easily be a person,
The portable cellular phone was pio-
neered by Motorola, and refinements
have been added in recent months by
Walker Telecommunications, General
Electric and OKI.

Though cellular phones are in more
hands than ever, they are hawdly a
mass-market product. Prices for the
most basic car models hover around
$1000, while the phones with the most
mobility are steepest—33000 or more.

Among the =mallest and most mobile
is the portable cellular phone from
Walker, This phone weighs 15 ounces
and measures only 7% by 2 by % inches.

POPULAR MECHANICS » JANUARY 1984

Automobile, briefcase
or pocket—cellular
phones go where you go.

BY FRANK VIZARD

You'll be seeing more of these as you drive.

Triangular structure atop mast is a cell an-
tenna for mobile-phone common carriers,

Powered by a self contained, rechar-
geable battery that offers up to 30
minutes of talk time, the Walker phone
sports a unique alpha-numeric memory
that holds 99 names and numbers.
When the user retrieves a number
stored in memory, the lquid-crystal
display sereen shows the number,
memory position and name of the per-
gon being ealled. And yvou can seroll
through the stored numbers until you
come to the number you're looking for.

P PHOITO FACING PAGE BY HLIBPHEEY SUTTOM

ON AROLL

The Walker phone has most of the
standard features found on eellular
phones of any type or braml. These
include display of each number before
the call iz sent; an aceumulative call
timer that records the length of all calls
made on the phone; alternate long-
distance dialing, which lets vou use a
non-AT&T service; self-diagnostic test-
ing; automatic last-number redial; an
electronic security lock; and a serateh-
pad memory that lets you put a phone
number on the display during a call,

A somewhat different approach to
the portable is taken by General Elec-
tric. Its GE*MINI cellular phone
weighs just under 2 pounds and mea-
sures 8% by 3Y by 1Y inches. What
accounts for the extra bulk is a side-
mounting battery that offers one hour
of talk time. A quick-clip bavonet
mount means the battery can be
changed in seconds. Additional batter-
ieg are 380 each. Alzo included in this
and most portables is a recharging de-
vice that plugs into a car's cigaret
lighter. Moreover, automotive adapt-
ers can make a part-time home for the
portable ina car, Inthis case, the phone
might take its power from the car's
battery, and use an antenna mounted
on the body.

Both portables and most new cellular
car phones have a feature not seen on
first-generation models, This feature,
called an A/B switch, reflects one of the
practical limitations of ecellular tele-
phone technology. Ideally, the antenna
in each honeveomb cell should be locat-
ed al its center for optimal perfor-
mance. But lecal opposition and the
realities of the real estate market often
make this impossible. As a result, the
original honeveomb desipn sometimes
ia transformed into a mass of differently
shaped amoeba-like blobs,

In such a situation, a caller might find
himself in a dead zone—that is, an area
bevond the range of anv antenna in the

%5



system. This problem oceurs mostly in
densely populated areas, Cellular
phones pack only 3 watts of power (1
watt for portables), so it’s possible that
a cell antenna might be out of range.
Fortunately, the Federal Communica-
tions Commission reguires there be at
least two competing cellular phone ser-

MR

Portable by Walker Telecommunications Is
7/8 in. thick, 7' long by 2 wide. It holds 99
numbers, gives 30 minutes talk-time.

vices in every major market. By sub-
sceribing to both services, chances are
you'll be in range of an antenna belong-
ing to at least one service. This is the
reason for the A/B switch,

Other options

Because portables have only a single
watt of power, not every manufacturer
has rushed to offer one, The alterna-
tive, available from suppliers such as
Audiovox, Advanced Cellular Systems
and others, is a full-powered phone
built into a briefease with its own bat-
tery pack. Talk time 15 generally about
an hour. A cigaret lighter adapter for
the car and an AC adapter for the home
are included. Thizs package iz heavy,
often weighing as much as 30 pounds,
Lizt prices range from S2200 to 3000,

Another option is a class of cellular
phones called transportables, Typical
of the breed 15 NEC's offering. Remi-
nizeent in appearance to the erank-up
field telephones earried by infantirvimen
during World War 11, transportables
are cellular phones connected to a por-
table battery pack. Owverall weight is
about Tz pounds, 12 pounds with an
aptional battery pack that extends talk
time to about an hour, Transportables
can be connected to a receptacle mount-
ed in the ear, which in turn is patched

into the car's power supply and an
external cellular antenna. The anten-
nas used in car installations are consid-
ered superior to the stubbier versions

on their more portable brethren,
Cellular technology is being extend-
ed to other areas, Specially designed
marine antennas made by Audicovox,
Antenna Specialists and others are
making boat installations a reality.
Protducts such as The Bridge and The
{Please twen to poge. 146)

Briefcase cellular phones, such as Audiovox
model here, put out full 3 watts, give one
hour of talk-time from bullt-in battery pack.

' CELLULAR SYSTEM—
' HOW IT WORKS

L
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A cellular telephone system divides a metropolitan area Into
numerous cells, each one having a triangular-shaped antenna that
relays conversations to and from the phone company’s normal
wire-line channels. As the phone user travels from one cell to the
next, a computer measures signal strength and passes the call to
the next nearest antenna. Once mobile service transfers a call to
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the phone company, the conversation may be relayed by micro-
wave, fiber optics or conventional cable. If the party at the other
end is using a mobile unit, the phone company transfers the call to
a cellular service, Signal then passes between the cell antenna and |
the mobile phone via radio wawves in the 800- to 900-megahertz |
band. Each cell handles 666 calls simultaneously.
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PM looks

at 22 champion
striking tools—from
bantamweights to
heavyweights—each
designed for a
special purpose,

SEPH TRUINIT specifie purpose. Note that the tools are
And Tools Editor | !'I'lii{]f.‘ from & variety of materialz includ-
ing steel, wood, brass;, fiberglass,
leather, rubber and plasti i
variety of hammers s

he tool we now know as the {  prising to And that many
hammer was first devel- b own only one or twe models. 1t's com-
oped around 7000 B.C. dur mon to have several different sizes and
ing the neolithic period styles of serewdnvers, ha !
(the New 5 2 Age)i It pliers to handle specifie
this ti t g B same logic, thow Idom practiced,
i!i'l-[rﬁl".-—'. to hammoers, toao.
iftingE—mhtting How many hammers vou ghould own
2 held in the depends on what Kkind {
hand—the hammer w I, materials vou are 'acti
Today. the hammer | ved i with, The typieal do-it-yourselfe
i striking should own at four or Nive ham-
arious tools mers, Gener ing, they should
ered to- include a 1 curved-claw hammer

gether 22 hammers, each designed for a for nail driving, a 22-o0z, rip hammer for

)5 by Brian Kosoff
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construction and remodeling
work, a 12-0z. curved-claw
hammer for finish carpentry,
a cabinetmaker's hammer
and a ball peen hammer for
metalworking. Fortunately,
high-quality hammers are
relatively affordable. The 22
hammers shown range in
price from about $4 to £70
each.

Proper use

Hammers are one of the
muost used and abused of all
hand tools. Here are a few
basic guidelines to follow
when using any striking tool.
Select a hammer for its in-
tended use and use it only for
those purposes. Always
wear safety goggles to pro-
tect your eyes and never use
a hammer that has a loose or
damaged handle. Replace a
damaged handle immediate-
ly with a new handle. Nev-
er strike one hammer
with another. Discard a
tool if its striking face is
chipped, dented or mush-
roomed. Don't strike with
the cheek, or side, of the
hammer's head. Now let's
take a close look at each of
the hammers shown.

1. Framing hammer—
Designed for use by house
framers, this 28-0z. hammer
features an extra long han-
dle, a ripping (straight) claw
and a milled, checker-boar-
pattern face that reduces
glancing blows and flying
nails. The nearly indestrueti-
ble hammer is forged from a
single piece of solid steel and
18 fitted with a long-lasting
nylonfvinyl handgrip. The
hammer, which is also avail-
able with a smooth, polished
face, costs about $29. Con-
tact Estwing, 2647 Eighth
St., Rockford, 1L 61101,

2. Nail-holding ham-
mer—Driving a nail in a
tight corner while in an awk-
ward position, say, upside
down, is almost impossible
when using two hands. How-
ever, this 20-0z. hammer al-
lows you to accomplish such
a feat easily while using just
one hand. A magnet set into
the head grips an iron or
steel nail. One sharp strike
starts the nail. The hammer
has a hickory handle and will
hold a 2- to 4%-in.-long nail.

o8

It's available for $2:3.55 post-
paid from Garrett Wade, 161
Ave. of the Americas, New
York, NY 10013,

3. Plastic mallet—Use a
plastic mallet to strike blows
without damaging  the
work's surface. The 1%-in.-
dia. % 6-in. plastic head
weighs 16-oz. and is pinned

to a 13-in.-long wood handle.
The mallet is useful for as-
sembling and disassembling
furniture parts and for set-
ting wood dowel pins. It's
available for about $12.80 at
hardware stores and home
centers. It's made by Great
Neck, 165 East 2nd St., Min-
eola, NY 11501.

4. Tack hammer—Iriv-
ing small brads and tacks
with a 16-0z. elaw hammer
can be a real pain—especial-
Iv in the thumb and forefin-
ger. This T-oz. tack hammer
($4.44) has a magnetized
head that holds a tack for
one-hand starting. Drive the
tack with the opposite, non-
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face. Contact
165 East 2nd

magnetic
Great Neck,
St., Mineola, NY 11501,

5. Bricklaver's ham-
mer—An indispensible ma-
sonry tool, this hammer is
designed execlusively for set-
ting and splitting bricks, ma-
sonry tile and concrete
block. The tool features a 16-

oz. forged-steel head that
has quare striking face
opposite a flat, sharp cutting
edge. Never strike metal
with a bricklayer's hammer,
including a brickset or stone
chisel. It costs about g
most Sears stores.

Sears, Sears Tower, Dep
T03-PM, Chieago, 1L hi.HbJ'\-l
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fi. Warrington ham-
mer—Considered to be the
ultimate cabinetmaker's
hammer, thiz perfectly bal-
anced tool has a tapered
cross-peen that allows you to
start small nails and brads
without striking your fin-
gers, The forged steel head
is attached to an ash handle.

AT
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-..[-u-

/’/ h, :'z’

Warrington hammers are
available in weights ranging
from 3% to 16 oz, The
hammae own costs &
postpaid from the Fine
Shops, 20 Backus Rd.,
bury, CT 06810.

7. Claw hammer with
no-slip grip—The ash han-

|".:'||l'-'-!'.':= turn fo JuTge 112)

Tool
[han-
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HAKE

MPLICITY

This solid cherry chest of drawers
is as much at home in the dining
room as it is in the bedroom.

BY NEAL BARRETT

uild this elegant chest, styled in the functional Shaker tradition, to
complement almost any room in your home. Each of its six drawers
measures nearly 3 ft. wide by 7 in. high. They'll hold a storehouse of
table linen, dining accessories, blankets or clothing.

If you have a surface planer and jointer, you can buy rough 4/4
lumber, surface it vourself to the required thicknesses, and true one

edge of each board. Otherwise, you can buy dimensioned lumber or have the
lumberyard mill the wood to your specifications.

Cut all the required boards to rough length, then the boards that will be edge-
joined for the case sides, partition, top, bottom and for the drawer faces. Match the
color and grain pattern of adjoining boards, making certain that you choose your
best pieces for the top and drawer faces.

begin construction,

edge-glue the boards
into panels for each of the
caze parts. Use Ye-in.-dia.
® 1-in. dowels, spaced 6 to 8
in. apart along the mating
edges to help align the
boards, Clamp each panel,
placing the clamps alter-
nately above and below the
work to evenly distribute
clamping pressure and to
keep the panels flat.

Remove the squeezed-out

glue with a sharp chisel be-
fore it hardens completely.
After the glue dries, sand
the surfaces smooth using a
belt sander and 120-grit
sanding belt. Then cut all

Black/white photos: Neal Bareit
Technical art: Eugene Thormpion
Color phote: Hary Hanman
Photo stylist: Gabe Hemck
Tableware: Coutesy ol Fomunaif,
GBI Fifth Ave., MNew Yook, WY 10022

the panels to finished size.

Cut dadoes on the inside
surface of the sides to re-
ceive the bottom. Use a
router with an edge guide,
as shown in the photo at
right, and a %-in.-dia.
straight bit. Use the same
bit to cut the dado in the
rase bottom that receives
the center partition. Clamp
a straightedge across the
case bottom for a guide. Re-
set the edge guide, and cut
the rabbets on the back
edge of the case sides to re-
ceive the back.

Cut recesses in the top
rear corner of the case sides
to receive the back rail. Use
a sharp chisel. Also, noteh
the top rear corner of the
center partition.

The face frame is attached
to the case using ¥ * %-in.
hardwaood splines to align
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and reinforee the joints. Cut
grooves for the splines % in.
deep, centered in the front
edges of the case sides, par-
tition and bottom, Clamp
the pieces securely to a
workbench while making
the cuts so you can guide the
router with_ both hands. Use
a Y-in, slotting cutter with a
ball-bearing pilot.

Assembling the case
Begin the case assembly
by gluing and clamping the
center partition into the
dado in the caze bottom. He-
inforce this joint with four
1%%-in. No. 8 th screws driv-
en through the bottom into
the partition. Next, glue the
case sides to the bottom,
and the back rail to the sides
and the partition. Apply
glue generously at each
joint, and clamp. Before the

1 Edge-join boards for case.
Alternate clamps above and
below to prevent bowing.

2 Cut dados In case sides with
¥e-In.-dla. straight bit. Use
edge guide on router base,

3 Reset router bit depth and
edge guide for rabbets in the
sides to house the case back.

]



SHAKER SIMPLICITY

glue sets, check the assembly with a
framing square. Readjust the clamps if
necessary to square the case,

Building the face frame

While the glue dries, cut the face
frame parts to size and mark the mor-
tise loeations. Clamp a fence to the drill
press table to center the mortizes in the
frame pieces, then bore overlapping Yi-
in.-dia. x 'Ygin.-deep holes to form
each mortise. Use a sharp chisel to
square the ends and smooth the sides of
the mortises,

Use a dado blade in the table saw to
cut the tenons on the rails and the
center mullion. First, cut the tenons to
proper thickness, then readjust the
blade height to cut the shoulders. Note
that the top shoulder of the top rail is ¥
in., and the bottom shoulder of the
bottom rail is % in. All other tenon
shoulders are ¥ in. Test-cut your first
tenon on a piece of scrap to ensure a
snug fit in the mortises.

Glue both mortises and tenons and
assemble the frame on a flat surface.
Use long bar clamps to bring the joints
tight. Compare the frame's two diago-
nal measurements to check for square-
ness, Readjust the clamps if necessary
and let the glue dry.

While the frame sets, cut the rear
support leg. Bore pilot holes through
the case bottom and mount the rear leg
with glue and screws.

After the frame is thoroughly dry,

clamp it face down to a worktable and
cut %-in.-deep spline grooves, as shown
in the drawing. Use a router with an
edge guide, and a Yi-in.-dia. straight
bit. Note that the groove in the bottom
rail is stopped at both ends.

Cut the ¥4 x %-in. splines from serap
hardwood. The splines should slide eas-
ily into the grooves, but without play.
Test-fit the face frame to the case with
gplines in place to be sure all grooves
align correctly. Glue all mating surfaces
and grooves, and assemble the face
frame to the case. Clamp, then check
that the frame is tight against the case
at all adjoining points.

Rip the Ye-in.-thick stock to width for
the base molding. Use a %-in.-rad. cove
bit in the router table to cut the cove in
the top edge of the molding stock. Miter
the two front corners of the molding.
Then bore pilot holes for 1-in. brads and
attach the molding to the case with glue
and brads. Use a fine-point nailset to
drive the brads below the wood surface.
Fill the holes with cherry-colored wood
filler or cherry sawdust mixed with
clear lacquer.

Drawer runners

Cut the runners and runner supports
from hardwood stoek. Join a runner to
each support with glue and brads. Bore
clearance holes in each runner assem-
bly for screws to attach the runner to
the case, Make the front clearance hole
round. The two rear clearance holes are
elongated slots. These slots allow sea-
sonal wood movement in the case sides,

R =

& Rout grooves for splines in case edges
wsing a Ye-in. slotting cutter. Clamp work-
plece to a bench before routing.

¥ Glue and assemble face frame, and
clamp. Measure both diagonals to check
for square, and shift clamps if necessary.

o2

§ Mark mortises, then bore owverlapping
Ye-in.-dla. holes. Square with a chisel
Fence on drill press positions work.

8 Cut spline grooves In back side of face
frame using 's-in.-dia. straight bit. Stop
groove in bottom rail 2 In. from edge.

unrestricted by the screws, and will
prevent the sides from cracking. To cut
the slots, bore two adjacent holes and
remove the waste between them with a
sharp chisel, Mark the runner locations
on the ecase sides. Then attach them
with flat washers and 1%-in. rh wood

screws, Do not use glue.
Cut the case back from Yi-in.-thick
(Please furn to page 111)

MATERIALS LIST—

CHEST OF DRAWERS

. Blze and description (use)
T 100 w2890 cherry (ease gide)
T = 19 x 3% cherry (case partition)
biox 19 % T1" cherry (case bottom)
by x 248 = T1A" plywood (eaze back)
5 x 14 = T1% cherry (back rail)
¥ % 1% = Z8%" cherry (frame atile)
o= 1% 235V cherry (Trame mullion)
¥pox 18 = 303" cherry (frame raill
oo 1M % T1" cherry (top raal)
Y = 3% = 717 cherry (bottom rail)
§ x 246 = 207 hardwood (back begr)
Vo w24 w0 TAWT chirry (bage molding)
e = Zle x HPY" cherry (baze molding)
Bl w2 o 157 hardwood (drawer runner
support)

12 % x ¥ = 19 hardwond (drawer runner)
1 % = 21 x 73" cherry {case top)

14 Y o= % hardwood (spline)

B W ox 1T x B maple plywood

{drawer butlom)

F

150 I . ot s i i [ . s e 5

12 U ox 8%, = 18" maple (drawer side)
12 b= ow 6% = B4V maple (drawer
frontbuck)

fi % ox Trx 84" cherry (drawer face)
12 1% maple knob, Amerock BP-H18-WID
12 L ¥dia. tabletop fastener

24 W Mo, 8B Th serew

1% No. 8 Th screw

134" No. 8 rh serew, fMat washer

1" N 10 rh screw

¥ No. 5 Th brass serew

1° brarda

.¢ Carpenter's gloe, 120-, Z20. and 600-grit
abragive paper, W adia. x 17 dowels (as re-
quired), Wateo natural il finish.

;H%Hﬁ«‘.‘:‘: =E HOwo EHE‘HLHEE‘."tHE-.‘j‘;Gb.?

L]
(9l
fEBER

=
£

*As required.

& Cut Ve-in.-wide tenons with dado blade
in a table saw. Clamp a stop block to the
table to make identical repeat cuts.

¥ Form top edge for the base molding on
Ya-In.-thick stock using a 3¥-in.-dia. cove
bit on a router table.
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UPERSANDER

very woodworker knows
Ethat sanding wood is a
necessary, if not glamor-
ous, step toward the completion
of wvirtually all woodworking
projects. And although sanding
may never be fun, it can be
much less time-consuming and
tedious with the aid of a comhbi-
nation belt and dise sander.
The sander, also called a fin-
ishing machine, has a single,
powerful motor that drives the
sanding disc and the abrasive
belt simultaneously. The sand-
ing disc is simply a flat, circular
metal plate that has an abrasive
dise adhered to its surface. Disc
sanders range in size from 6 in.
dia. on small, benchtop models,
up to 12 in. dia. on stationary,
floor-standing units. Miniature
4-in.-dia. modelmaker’s disc
sanders are also available for
lightweight handicraft work.
The dise sander iz generally
used to square, shape and fin-
ish-sand the end grain of small
workpieces and for shaping out-
side curves.
The belt sander operates a

L
ur

The beit sander, shown here In the vertical position, can be
adjusted and locked at any angle between 0 and 90"

continuous abrasive belt that
rides on two drums. A flat metal
backup table, called a platen, is
positioned between the drums
to support the belt and the
workpiece. Belt sanders are
designated by the width of the
belt they use, typically 4 or 6 in.
wide. The sander’s straight-line
sanding action iz particularly
effective for sanding the surface
and edges of boards. Sand in-
side curves by working the
board against the end of the
idler drum, as shown on page
120. The more expenzive belt
and dise sanders feature an ad-
justable-angle belt sander that
permits positioning the belt
horizontally, wvertically or at
any angle in between. This al-
lows you to lock the belt sander
at the most convenient working
position,

Another desirable feature to
look for on a belt and disc sand-
er is a pair of tilting worktables,
The tables on the Delta unit
ghown tilt cut 45° and in toward
the abrasive surface 20°, Tilting
tables are invaluable for sand-

Use the versatile belt and
disc sander to smooth and
shape wood, plastics, metals
and glass. The 12-in.-dia.

disc sander Is shown sanding
a pine board. Behind the disc
sander, shown in the horizon-
tal position, is a &-in.-wide

X 4B-In. belt sander.




An inside-out look at the most versatile sanding machine you can buy.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO

ing precize bevels and angles.
Sanding discs and abrasive
belts are commonly available in
two types of coatings: garnet
and aluminum oxide, and in a
variety of prit sizes ranging
from 50 to 150 grit. Use garnet-
coated abrasives for sanding all
species of wood, Aluminum ox-
ide abrasives work equally well
on wood, metals and plasties.

Mounting the disc

The first step is to clean the
metal dise with lacquer thinner.
Be sure to remove all foreign
matter and residual glue left
behind from the previous sand-
ing dise. Then, mount the new
dise to the plate using a special-
ly formulated sanding disc ce-
ment. Don't use contact cement
or any other permanent-bond
adhesive that will make dise
removal extremely difficult.
Apply the cement to both the
metal plate and to the back of
the sanding dize. Wait about
five minutes before pressing

MITER GALIGE
40T

TILTING
TABLE

IDLER DRUIM
GLAARD BELT TRACKING
. KNOB
e BELT TENSION
Lty e /cmx
W THT

SCALE

TILT-LOCK
HAMDLE

SLOT
TILT-LOCK TILTING
WHEEL TABLE

MITER GALIGE

DM/ OFF
SWATCH

ment, try using peel-and-stick
adhesive-backed dises or the
new Velero-backed sanding disc
system. Both of these alterna-
tives are quick, easy-to-use
and, of course, more expensive
than paper-backed dises.

Disc sander

Dise sanding operations are
always performed on the down-
ward rotation half of the dise.
Therefore, the machine's sand-
ing capacity is slightly less than
one-half the diameter of the disc
(cutting action at the center is
negligible). Hold the workpiece
flat on the table and feed it
lightly into the dise until the
desired shape is formed or
smoothness is achieved, Avoid
pressing hard against the sand-
ing dize. This will only clog the
abrasive and cause burn marks
on the wood. When precision
sanding is required, such as
when squaring an end or form-
ing a miter, use a miter gauge to
guide the workpiece.

the disc onto the plate.
As an alternative to disc ce-

The Deita &-in. belt and 12-in. disc sander, or finishing
machine, & shown with s major parts Identified.

Banding perfectly round
workpieces on the dise sander is

TOOL SETUP

Move the beit to the left or right by adjust-
Ing the tracking knob. Then, tighten the
star-shaped wheel to lock the belt in place.

srﬂngdh::ﬁrn;f_ﬂﬂm!dﬂﬁuuy
way to mount the sanding disc. First, apply a
thin, even cement coat to the metal plate.

To change the abrasive belt, simply rotate
the tension crank untll the belt loosens so
that it can be slipped off the drums.

Deita sander features sturdy, ribbed work-
tables that tilt toward the abrasive surface
20°, a3 shown, and tilt out, or down, 457

Make a dual-grit sanding disc by cutting the
centers out of two discs. Disc center s cut
from fine grit: outside ring s coarse grit.

POPULAR MECHANICS » IANUARY 984

105



easy with the aid of the shopmade pivot
jig shown below. The jig consists of a
double Ye-in. plywood table that houses
& dovetail-shaped pivot bar. Rip the bar
from Ye-in. hardwood stock with the
saw blade tilted 20°, Next, make a pivot
pin by grinding a sharp point on the tip
of & ¥%-in. No, 6 flathead serew. Then,
bore three or four holes in the pivot bar,
spaced about 1 in. apart, for installing
the pivot pin. Countersink the holes on
the underside of the bar.

The adjustable pivot bar slides in a
dovetail-shaped groove in the table and
is locked in place with a cam-action
locking lever. Form the dovetail groove
in the table by simply cutting the top's
upper plywood panel into two pieces
with the saw blade tilted 20°, Bolt the
locking lever to a mounting block that is
glued and nailed to the table’s under-
side. Locate the bolt off center, as
shown, to create an eccentric, cam-
action movement.

To use the pivot jig, first rough-cut
the workpiece round on a band saw.
Next, mark the workpiece center with
an awl and place it on the pivot point.
Then, slide the bar forward until the
work makes contact with the sanding
disc. Pull the locking lever up to lock
the bar in position, turn on the sander
and rotate the workpiece slowly until
the entire edge is sanded. The pivot jig
shown will accommodate workpieces up

(Please furn to page 130) |

| disc and keep the work's good side up.

Disc sander Iz excellent for sanding plastic
laminate and wood veneers. Use a fine-grit

Use a miter gauge to sand precise miters.
First, rough-cut the miters on a saw. Then,
finish-sand the miters on the disc sander.

To sand a compound miter, tilt the table
down and adjust miter gauge to the desired
angle. Be sure to precut the miter first.

To sand long board edges, clamp a stralght-
edge fence at a slight angle so that the
work clears the upward rotation hailf of disc.

Form accurate, uniform chamfers easlly by

inserting a stop rod In the miter gauge.
Ad]ust the rod to control the depth of cut.

an-m-mﬂldplmjlgdlmmtnww:m Phvot bar Place rough-cut circular workplece on plvot polnt. Slide pivot bar
dovetall-shaped

slides In
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gmlﬂMWIm forward and lock it In place with the cam-action lever.
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If it moves,shoot it.

Take a shot at tools with moving parts, lawnmowers, sticky locks and
squeaky hinges. Anything that moves. WD-40. America's troubleshooter.

Mini-Quartz
Clock

Movements
*SPECIAL INTRODUCTORY OFFER!

To introduce you to the famous Junghans West
Garman quartz mini-mowe ments, Clockwarkes now
offars you this precision clock movement at a vary
aspecial introductory price _ . . PLUS, il you order
belone 1/31/88, you'll recena a FREE GIFT CER-
TIFRCATE worth $3.95 on fulure orders for 510 or
mors. 18 like getting your firgl clock moverment
FREE' Hour & Minule Hands are included and
accurate parlormance is guarantesd for 3 years!
Drdurumaﬂgu#:'wwishmmmambeﬁhqspeclal
price & FREE Gift Certificate are offered only on
Introduciony orders. Major credil cards accepled
WRITE OR CaLL TOLL-FREE

Wisconsin residents call (B08) 755-1000
Qut of state customers

CALL TOLL-FREE
1-800-356-4011

™
G DEPT. PM 1 E

Tampus Instrement Corporation
2418 Fosler Avanue, Janasyille, Wi 53545
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Save Time! Save Money! Mill Supply
Sells Over 1,000 Different Top Quality

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Trucks and Vans and Most Imports

96-Page MILL U.S. Car,
Truck and Van Catalog

Lises shaet metal parts avatanis b Mok opular UL 5. can, s and polgs
Touis @ body shop CCessores alsoas ischuded (B 0 Canada. 15 funss|

$30

MILL import
Car & Truck Catalog w

Lt pipsl replacement fenals. langers Bo0fs. il fChur nigr QuAneA BT
B30 Canaca, U § fords)

Send chech or many e, aliow bt Y weeay dor debeery VIS o Masieecae
sepssied O FRETS ORDERS ONLY

Free Information
Sarel gell-adsressen stamped 157y
wredlopt o frie mlomaln
onany (NE Amencanor
wrpd] (o, Inck @f win

Dept. PM-601

1241 Superior Aeenus ® Cleveland, OH 84114
Phone (118) 241-5072

TITANIC

(Continued from poge T8

When Capt. Markel told Jack Grimm
that they might run into a 50-foot squid
in their 25-foot sub, Grimm. according
to Markel, responded with a Texas
grin: “Be glad to meet 'em.”

Grimm’s grail

Grimm, whose last major quest was
an expedition to Turkey in the 1970s
that found ancient wooden beams on
Mount Ararat, beams some believe to
be from Noah's ark, plans to spend 30
days at the site, making one dive a day.
With the Abowinan! costing some
£30,000 a day to support at the surface,
and with refurbrishing the vessel cost-
ing $1 million, it appears that Grimm is
already over his £1.5 million budget. So
why the money? And the risk? What is
Grimm after?

One of the ship’s two bells, Grimm
says, “possibly” to place in Philadel-
phia's Titanic museum. Otherwise,
Grimm just wants to look around on
the ocean floor and pick up whatever
they can—mailbags, briefeases, lug-
gage. ... Capt. Markel says he
wouldn't mind sampling a bottle of the
wine preserved down there for so long.

Searching for clues

It's unlikely that any artifact will
help solve the mysteries still surround-
ing the tragedy of the Tifanic. Why, for
instance, were there too few lifeboats
and why did people refuse to get into
the ones that were being lowered
away? Was there a ship within sight
and why did it ignore the volley of
distress rockets fired by the sinking
liner? Did the erew think that they
were signals from fishermen trying to
find their way to their mother ship?

One new mystery, however, has sur-
faced since the wreck was discovered:
Why did the stern break off and the
bow remain so pristine? Theories
abound, Did the wreck settle first onan
underwater mountainside and then, af-
ter a seaquake, tumble into a valley,
breaking in two? Or did the mere
weight of the water-filled bow drag the
air-filled stern down before it could fill
with water, causing a kind of implosion
that snapped the section offT A closer
look at the damage may tell.

A Titan’'s treasure-trove

Grimm says the controversy over the
Titasiic i= mainly over one question:
whether or not it should be raised, and
he says he's not interested in that.
“But,"” he say=s, “there's nothing wrong
with diving in the area and recovering
memorabilia,”

Diamond neckless and gold aside, the
ship's bell from the Titanic, marine
experts say, would be priceless. PM
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SHAKER SIMPLICITY

{Continued from page 102)

plywood, Bore clearance holes and
counterbore the holes slightly. Install
the back with %-in. No. 5 fh brass
screws, spaced 6 in, apart.

Mark locations for the ¥-in. * Yein.-
deep mortises for the tabletop fasten-
ers in the top edges of the case, Bare
the mortises with a ¥i-in.-dia. Forstner
bit, then install the fasteners with ¥-in,
No. 8 th screws.

Clamp the case top upside down to
the worktable =0 that you can cut the
cove detail on all four edges. Use the V-
in.-rad. cove bit in the router. Be sure
to place the top on the case with equal
overhang on all sides, and secure it with
Yein. No, 8 rh serews through the
tabletop fasteners,

Drawers

Cut drawer sides, fronts and backs
from Ye-in.-thick maple stock. Lay out
the dovetail joints as shown in the
drawing and cut the joints using a
dovetail saw and sharp chisel. Rout the
mroove for the drawer bottom with a Vi-
in.-elia, straight bit in the router, Cut
the drawer bottoms from Yi-in, maple
plywood. Sand the inside drawer sur-
faces before assembly, first with 120-
then 220-grit paper,

Assemble the drawers with glue and
clamps, checking each for squareness.
After the glue dries, samd the outside
drawer surfaces and test-fit each draw-
er in its opening. If the fit is too tight,
use a sharp plane or belt sander to trim

.

10 Apply base molding with 1-in. brads
and glue. Fill nail holes with wood filler or
cherry sawdust mixed with clear lacquer,

12 Mount the case back with %e-in. No. 5
fh brass screws, set & in, apart. Counter-
bore screwholes to set heads flush.
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the drawer sides as necessary. Be sure
to allow for seasonal swelling of the
drawer when fitting,

Cut the drawer faces to size. Use a
chamfer bit in the vouter to cut the ¥ .-
in. bevel around the edge of each draw-
er face, Cut rabbets on the back side of
each drawer face with a ¥i-in. straight
bit on the router table, The rabbets on
the sides and bottoms are % in. wide;
top rabbets are Y in. wide, Bore clear-
ance holes in the drawer fronts and
attach the faces to the fronts with 1-in.
No. 10 rh screws. Mount the wood
knobz on the drawers. Although the
knobs are maple, they are turned from
end-grain wood, so they will finish quite
dark and virtually indistinguishable
from the cherry. Now you should finish-
gand the case and dreawer fronts, first
with 120- then 220-grit paper.

Finishing

We applied three coats of Wateo
natural oil finish. Brush on the first coat
of vil liberally, then sand with G00-grit
wet or dry abrasive paper, wrapped
around a padded sanding block. Wipe
off the excess oil.

After three or four hours, apply a
second coat. Let the oil soak into the
wood for about 15 minutes before wip-
ing it off. Allow the oil to dry overnight,
then apply the third coat. Put a light
enating of paraffin on the drawer sides
and runners to ease the drawer move-
ment and prevent sticking. ™

11 Install the rear support leg with glue
and screws. Bore clearance holes in bot-
tom, and countersink screwheads.

13 Cut rabbets on backs of drawer faces
usln? Ya-in.-dia. straight bit. Top rabbets
are '/, In. wide, others are ¥ In. wide.
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GWRNEY'S

Sesd & Mursery Co., Yankton, 5D 57079

Jumbo
SUNFLOWER

gurnw‘s Jumbo Grey
tripe sunflowers
ield planty of seeds
or roasting and
snacking! Large
heads measura
up to 20 inches
across! Stalks

Fut all
your old favor-
itez and mora!

Gurney's, Degl. B4-6080 Pege 5t. Yankion, 5D 57079

I‘:‘ Hare's my 104, Please send my seeds
and your FREE spring catabog.
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FCC REGISTERED

FREE

Shipping & 1595 value
dugles adaplos included
Making a permanent racord of all your
phone conversations, incoming or oulgoing
has never been simpler, Just p ihe Tele-

Recorder 150 in1o your telephone jack and
tape recorder You'll start recording the ns-
tant you pick up B recaees and stop the
inEtant you pul it down. 11's a fool-proof way
0 take oorchers, eceive instrustsons or pul
amy importan! phore calls on the recoed

= Activaies instantly = Solid Stale/ needs
« Egpaily connecis o O QW
=~ Bmy tape recorder s 1 year guarsnies
s it remmobe inpul

)., COMCOR

Dept PHA, 9 E 3Tih 50 WY, NY 10018
AR credit cangs accapasd
beaps inr Shahe leass

Ko P
FREE Joecsom
DRDERS CALL TOLL FREE

1-800-221-3085

IN NY 212 689-9018

ONLY
$24.%
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HAMMERS
fCitinned frone prge 89)

ile of thiz 16-0z2. hammer (§13) features
a dimpled, antislip surface, The sirik-
ing face and curved claw arve hardened
individually to ensure strength and du-
rahility. It's also available in a 20-o0z,
morel. Contact Sandvik, Box 1220,
Seranton, A TH501.

8. Ball-peen hammer—Featuring a

harvdened head, the ball-peen hammer

is used for striking eold chisels and
punches and for general metalwork.
The ball-shaped peen was originally
msedd Lo musheoom rivet heads. They
are commonly available in sizes ranging
from ® to 42 oz, The 24-0z. model shown
cost= about 19, Contact Estwing, 2647
Eighth St., Rockford, 1T, GI1101.

9. Toolmaker's hammer—Here's
an excellent example of just how spe-
cialized a hammer can be. This 4-0z.
miniature hall-peen hammer has a mag-
nifving lens built into itz head. Use the
lens to check eenterline and intersec-
tion punch marks for accuracy. The
chrome-plated tool costs about $32.
Contact Starreett Co., Consumer Prod-
aetz, 121 Crescent 51, Athol, MA
IERIR

10. Rip hammer—Great for rough
carpentry, this 22-nz. hammer features
a straight ripping claw, a fiberglass
handle and a vubbher handgrip. Many
warkers prefer fiberglass-handled tools
hecanse they are virtonally unbreakable
anid are more shoek absorbent than
steel-handled  tools,  The  hammer
shown costs $20.99 postpaid from U5,
General, 100 Commercial St., Plain-
view, NY 1180k,

11. and 12. dead-blow hammers—
['se dead-blow hammers to  strike
blows without damaging the work’s
surface. The tonls’ hollow heads are
partially filled with small metal shot,
which reduces rebounding. Durable
urethane completely encloses g solid
gteel handle that's welded to a eyvlindri-
cal steel head. Dead-blow hammerz are
available in Ave stvles ranging in size
fromm B oz, to 14 1h. Shown are the 10-1b,
(No. 11; 37T and the 14-oz. (No. 12;
£18) hammers. Contact Stanley, G
Myrtle St., New Britain, CT 06050,

13. Frontiersman's tool—This rug-
ped 24-0z. tool s more than just a
hammer, it's also a erowbar, nail puller
andl hatchet. You'll find this tool partie-
ularly useful on camping trips and for
opening  wooden  crates, [t's $15.58)
postpaid from Leichtung, 4944 Com-
meree Parkway, Cleveland, OH 44128,

11. Leather-grip claw hammer—
Diesigned for finish carpentry and other
light-duty nailing jobs, this 12-0z. ($19)
curved-claw hammer features an at-
tractive, comfortable leather handgrip.
The grip is a lamination of leather
washers pressed and riveted to the

aolitl steel handle. Contact Estwing,
2647 Eighth 5t., Rockford, 11, 61101,

15. Upholsterer’s  hammer—The
magnetic face of this T-oz. hammer
(320) makes it easy to start upholstery
tacks and small nails. Use the nonmag-
netie face to continue driving the tack.
The curved, narrow head fits in re-
stricted spaces. Contact Stanley, 600
Myrtle St., New Britain, CT 06050,

16. Brasshead hammer—Uze this
16-0z. solid brass, wood-handled ham-
mer during metalworking to avoid mar-
ring the work's surface. The tool has a
1-in.-ia. x 2'%-in. head and iz about 10
in. long. It's available for $14.65 post-
paid from Garrett Wade, 161 Ave, of
the Americas, New York, NY 10013,

17. Claw hammer—Here's a fine
example of a standard carpenter's nail-
ing hammer. This 16-0z., hickory-han-
dled hammer (515 is designed for gen-
eral nailing. Its curved claw has twa
sharp, beveled edges for drawing out
stubborn nails. Contact Stanley, 600
Myrtle St., New Britain, CT 06050,

18, Supertough hammer—If vou're
tough on tools, try this virtually inde-
structible rip hammer from Last Time
Tool Co., Suite 415, 145 International
Blvd., Atlanta, GA 30303, The handle is
made of a super-resilient, shock-absore-
hent  copolymer resine The 14Ye-o0z
hammer is available with a rip or
curved claw for aboutl $18.

19, Mastic-lipped hammer—This
12-0z, steel-core hammer ($12) features
two replaceable plastie faces. One side
haz a had plastie face, the opposite gide
has a soft face. Use the hammer for
striking, without marring, various ma-
terials imeluding wood, metals, plastie
anil stone. Contact Sears, Sears Tower,
Dept. T03-PM, Chicago, 11, GiE4.

20. Japanese hammer—The square
gteel head of this hammer has one flat
striking face opposite a  slightly
erowned face, Use this tool for both
woodworking and metalworking. The
S-0z, hammer i= 212,55 postpaid from
Garrvett Wade, 161 Ave, of the Ameri-
cas, New York, NY 10013,

21. Lignostone mallet—U=ze a
wonden mallet to strike wood and plas-
tic handled chizels and pouges, to install
wooil dowel pins and to assemble waond
partz. Thiz 25-oz. mallet iz made of
laminated beech veneers that iz claimed
tor b five times harder than solid beech
and twiee as elastic. [t's 215,90 postpaid
from the Fine Tool Shops, 20 Backus
Ave., Danbury, CT 06510,

22. Drywall hammer—Designed for
installing drywall, this 12-6z. hammer
has a milled striking face oppheite a
hatchet blade. Use the hatehet blade to
seore the drywall to permit snapping it
along the scored line of cut. It's about
220 at most Sears stores. Contact
Sears, Sears Tower, Dept. TH-PM,
Chicago, 1L G634, ™
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Now! NRI and SUN
team up for trainin
rofessional 1
auto servicng.

Includes famous Sun
diagnostic equipment and
Autocraft scope you keep to
use on the job. It's the most
in hands-on career training
at home.

Only NRI trains vou so thoroughly,
s0 professionally for a career. . even your
own business. .. in auto servicing, Only NRI
includes famous Sun and Autocraft equip
ment as part of your training. And only NRI
does it all in vour own home, at vour con-
venience, with a program developed with
the help of pros like Richard Petty, leading
stock car driver and NRI consultant.

Includes $un Equipment,

Choice of the Pros

NRI training is based on plenty of
hands-on experience. And you get that
experience using the real thing. You leamn
to use the faimous Sun Gun® inductive
timing light, Sun compression tester,
vilcuum gauge, remote starter, and the
Sun inductive diagnostic analyzer.

Finally, vou get vour own Autocraft
ignition analvzer oscilloscope, the master
mechanic’s master instrument. Its electronic
patterns let vou “see” right into an engine,
spot problems and make adjustments on 4,

A
/

& or 8 cylinder engines, even racing and
high-performance cars.

Training Covers the Complete Car

You learn auto servicing from bumper
to bumper, at home in your spare time. NRI
starts you out with the high-demand under-
hood services. .. tuneups and diagnostic
work. Then you move on to tire and brake
work, alignments, transmissions, power
steering, air conditioning, even engine re-
building. It's 51 information and know-how
packed lessons, with an extra bonus of
special traifning in diesel engines plus 6
special texts covering body work, certifica-

tion, starting your own r"h

business, and more.

SCHOOLS i ﬁ,.
McGraw-Hill Continuing Education Centar ™ *

i

experience with the resources of the leading
educational publisher to give you the train-
ing you need to hbecome your own man. See
for yourself Mail the coupon today for vour
free catalog showing all the opportunities
and describing lessons and equipment in
detail. Train at home, train for the future
with NRI and Sun.

If coupon has been removed, write to
NRI Automaotive School, 3939 Wisconsin
Ave., Washington, DC 20016

MAIL FOR FREE CATALOG

o

Pro Training 3939 Wisconsin Avenue, Washingion, DG 2001
from the I We'll give you iomomoe.
Please check forone free calalog only | Locksmithing Gourse
Pro Trainers I ) | Building Canstruction Course
Nobody has more | & mﬂﬂ?m ] Telephone Servicing Course
G ] tioning, ation, ] Irchestrial Electroni
know-how in at-home j . lnsend Technony ] TWikuiolVidso Servicing. Commun
Coursis cations Elecironics, Microcomputers,

technical training,
nobody has more suc- I
cessful graduates. Only

] Small Engine Repair Course
"1 Appliance Senvicing Course

Elecironic Design Technology, Elec-
Iranics Courses

NR1/McGraw-Hill com-
hines almost 70 years

Nafme

Pleazs prind) Agn

Address

Accredited by tha National Home Study Council

I City/Staterdip

46016



BASS BOATS

(Continmed from poge 811

some deficiency in another category,

In sum, we liked practically every-
thing about the Skeeter's seating and
dash layout. It's comfortable and offers
superb sight lines from the helm. How-
ever, we contend that the distance be-
tween the driver and the steering wheel
iz an important zecurity factor when
vou're driving at high speeds, and the
Skeeter’s wheel 15 just a touch farther
away from the driver than we would
have liked. Also, the dash cuts across the
knees and is capable of delivering s nasty
bruise in rough water. We would have preferred to have seen
the trim gauge located on the instrument panel close to eye
level rather than on the side deck, While we found the
stowage to be adequate, we particularly liked the door
latches, which you can grab easily and quickly (unlike the
flush-mounted pop-up handles on Ranger's lockers),

In high-speed handling, the Skecter turned easily and well.
The boat ewses onto the after hull pads when trimmed out
fully, while some boats, notably the Stratos, mount the pads
with a kind of brisk authority. This “mushiness” in no way
detracts from the way the boat feels flat out, and it takes
really rough eonditions to initiate a chine walk. A slight
stiffness in steering was more than compensated for by the
Skeeter's knack for counteracting moto-torgque. Smooth waes
ter performance at speeds in exeess of G0 mph was quite
literally a breeze,

Earl Bentz-designed Stratos wraps around the course marker in ane PM performance test,

The Skeeter's balanced characteristics—rather than flaghy
excellence in any particular categorv—made it a standout.

Stratos 179

The Stratos very nearly eclipsed the Skeeter in our overall
ranking. If the boat hadnt stumbled during the trolling
performance test, its truly superlative abilities on the high-
end would have put it over the top. None of the boats we
drove felt as good at speed as the Stratos. One indieation of
the boat's consistency and forgiveness at high speeds is in the
margin between fastest and slowest times in our performance
tests. A mere four-tenths of a second separated the Stratos
times in the O to 55 test: five-tenths in the 1807 test, In both
instances, the throttle was resting comfortably on the lock
and steering was accomplished with nonchalant aplomb. And
when the Stratos was trimmed out, it sprang onto the pads

We mounied four leading

moiors ko the bow
Téf%‘q&( 370V forour

FMANCE COMmparnsan
he samae ators were
aboard e or

each test and all vollages
warg gither set on 24 o,
for the Marcury Thruster,
HioH Thrust, amp draw
and ware supplied

Trolling: It's What’s Up Front That Counts

by manul -
Ranking Make Mode! 1. Evinrude Scout
RT/ADWeight (Ib )* 3129275 412441 283337 412635
Times: Straight/Slalom 1:06/3:09 1:06.30/3:04.31 1 1:25.92/3:40.26 1:07 51/3:10.55
Steerng (1-5) Moise {1-5)™ 4/5 42 41
Price As Tested $533 $571.57" | $545 $460"

*AT=Rated Thrust; AD=Amp Draw. **Steenng Index: 1
***Prices obtained from dealerships

Difficult. 5=5mooth. Moise Index: 1=Very Noisy, 5=Very Quiet,

PM  invited four major troling  motor
manufacturers o paricipate in a  mini
shootout during our bass boals performance
test. We compared static figures ke rated
thrust, amp draw, weght and prce, then
threw in some of our own crteria, like time
through straight-hne and slalom traps and
subjective evaluations of steering authority
and underwater Noise emission.

Evinrude Scout

This liithe unit has clean. pleasing lines and
a bold directional indicaior. Al pluses. Bul we
chose the Scout over the other trofling
motors we lested on perlarmance, nat on
iooks. For the most part, the Scout has less
rated thrust and amp draw, yel it pedormed
stiperbly i our speed tasts.

The Scout also has a bent-shalt leading 1o

114

its lower gear case, which was designed to
counerac! torgue. Thes minod  innovation
manifests itself in greatly improved steenng. |
do have a complaint about the Scout's foot
pedal though. It makes a radical backward
angle in s max down position. Feet aren't
designed 10 bend thal way.

Minn Kota Mag 40

There was an inconsistency between the
Minn Kola's rated thrust and the amount of
speed we were able to achieve. It seems that
with 10 pounds more RT, the unit should
have been a little bit fasier. We also had
minor complants  about  the  directional
indicator (too small and shapeless.)

There's slill plenty 10 like about the Minn
Kota wnit, though, like its very quiel
underwater noise characteristics and the

smoothness in the sleering pedal action

Mercury Thruster

Deploying the thruster with the power cord
instead of a sting is mildly disconcening.
Alzg, the Mercury Thruster's steenng pedal
is covered by a flimsy plece of plastic. which
feels ike it's about o break away.

Still, the Thruster's underwater noise level
rales a neulral 3—not bad. not good. s
abovewater noise level is indeed pretty high

Motor Guide Brute

Az with the Minn Kota, the Brute's rated
thrust wasn'l consisient with iis speed, And
while the Brute has some good points (ke
the very clear directional indicator and brisk
steering authority). its underwater noise level
was exceadingly high —T.C.
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with no-nonsense determination, locking
onto course and producing unmatched
comfort and control, The Stratos was
quite simply a joy to drive flat out.

This ability on the high end of the
speed range and the boat’s enormous
locker space wasn't enough to compen-
sate for some shortecomings in the troll-
ing performance category. One reason
the Stratos produces such a splendid
rough-water vide is itz fine hull entry
forward, which splits the chop. That hull
form means the boat's forward casting
platform must pivot on a rather narrow
fulerum, o trolling performance in rough
water is rocky. Although it's probably
the kind of thing one can become aceus-
tomed to, it was just irvitating enough to
kick the boat out of first place.

Ranger 350 V

Forrest Wood's Ranger is the grand-
daddy of the bass boating field, and it's
reasonable to assume that most manufac-
turers have gone to school on Ranger's
original blend of speed and practicality.
The company is vightfully proud of the
safety inherent in its foam-injeeted hull.
Ranger concedes its boats may not be the
fastest, but it'll stack its “fishability”
against anyvone's, insisting its boats sup-
ply durability and peace of mind in addi-
tion to easy stowage and a respectable
performance.

Perhaps its strongest suit, the Rang-
er's stowage compartments are ample
and designed with an eve toward balance
{although, as mentioned, we disliked the
locker door latches). There is sufficient
space for rods, livewells, maps and PFDs
with no one stowage area taking all the
room at the expense of another. [t's a
nicely ovganized amvangement, in other
waortds, and in some ways exceeds stow-
age concepts found on other boats.

Trolling was a hit rockier on the Rang-
er than on the Skeeter and Cajun, and
while the boat tumed in a middling
performance in the 0 to 55 test, it
trounced all comers in the 1807 test with
the engine trimmed in. Explain that!

At high speed, the Ranger fieels a little
less secure, and that's probably a func-
tion of the distance between console and
triver (10 inches to Skeeter's H). Still,
some committed Ranger fanz like that
kind of separation becaunse it makes it
easier to get behind the wheel.

Cajun Ricky Green

The Cajun followed the Ranger—but
not by much. 1t's trolling performance is
ultra stable, stowage iz sufficient and
maneuverability close to stellar. But the
Cajun's () to 55 test results were soured
by having the wrong prop installed (a
Raker 24 instead of a Raker 22), which
spoiled its acceleration from a standing
start. Following a  spectacular pass
through ouwr maneuverability couwrse
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(taking all honots on a running start), we
were willing to forgive the Cajun’s per-
formanee lapse out of the hole.

Nonetheless, we were intensely dis-
satisfied with Cajun’s dash layout—eru-
cial to high-speed peace of mind, The
tach, speed and trim gauge are all posi-
tioned at knee level and to the right,
which means vou have to look into the
bottom of the boat at high speed to
ascertain the engine's trim angle. When
vou're trying to fire the boat out of the
hole and onto the pads at high speed in
rough water, the last thing you want to
do iz take vour eyves off the waves to
check the instruments.

To its eredit, the Cajun has some nice
touches, The aft casting platform is enor-
mous, and, again, its trolling ability is
superb. We also liked the mini-wind-
shield (which you can only appreciate at
full speed on a rainy day) and, for all the
shortcomings in the instrument layout,
its ability to aceommodate fish-finding
electronics on the dash near the driver.

Correct Craft
Bass Nautique

First the good news. The Bass Nauti-
que will burst onto the hull pads with

smooth alacrity and ereate cheek-flutter-
(Please fieren to petge 116)

!
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' For pickups, vans,
light trucks

Gas-a-just's Advantage

better performance.
Plus these other Gas-a-just features: (-

Sourco: Compatitve pthwartising

“Appronimaledy

ouer over
Gas-a-just Monrog Gabrial Monrog Gabrisl
Gas pressure’ 280 psi® 100 psi* 200 psi® + 1805 + 4%
Greater pressure means quicker response,
Bore diameter’ 40,0 mm H4.9mm 34 .3mm +14.6% =14 5%
Larger diameter means more damping power.
Monatuhe yes i na Gas-a-just
consiruction elimenates aeration

Monotube construction eliminates aeration for

patenied divider piston mean betiar pariormance. Sintered iron pision means greater
strangth. Seamlass eye-nng and cylinger mean greatar durabiiity

g pston 5ead, chromead piston rod and

A 3
re

erica’s best-selling
_a_hock is
Ge===7ost v K WS

801 Oak Creek Drive, Lombard, IL 60148
ﬁpm in gas shock technalogy.
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If vou can operate a garden tiller,

you can...

be your own water well driller!

All the pure, fresh water you need for
your home and garden - and never pay
another water bill! Let vour lawn
sprinklers run all summer - the cost s
only pennies per day when you drill a
little 2-inch well in your backyard.

“I can’t believe how easy...[”

To drill vour 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 drilled
with this economical, sasy-to-use
machine - mostly by homeowners
who'd never belfore drilled a well.
Many tell us, "l can’t believe how easy
it was -~ a lot easier than operating a
garden filler!”

Imagine! No more water bills! No more
water restrictions! 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!

Interested? We'll be happy to send
complete information, FREE, by mail.
Na obligation, of course, Write or call
toll-free 1-800-821-7700 (Ask for
Operator 5932).

FREE WATER
dl from your own
! | backyard well.

' Easy-to-use,
| economical
drill

CALL TOLL FREE
1-800-821-7700

d Cprewmr §822)
st i 1988 i O Cougiii and Wad Todiy®
I DeepRock Mfg. Co., Opelika, AL 38802 1

i~
M Primi Name
L]

uy
# Addreis i
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Jogging, Swimming, or Cycling...

~ “NordicJrack

' Cardiovascular Exerciser

Duplicates X-C Skiing for the
Best way to Fitness

Jarless Total Body

{Cross-country skiing is often cised by physiologists
as the most nl form of urdm:m!:c?.d:ruﬂnm
for both men and women, Iis smooth, Muid, wal
body mmmﬂwmrmmmmmmmbum
higher heart rates seem casier (o atain than when
jORREING or NordicTrack closely simulaes the
pleasant X- mation and des the szme
cardiovascular rance-bui benefits—right
in the convenience of your home, year ‘round.
Eliminates the usual barriers of time, weather,
chance of injury, etc. Also highly effective for weight
cavtral.

More Complete Than Running
Nuﬁﬂ’mtg& you 2 more complete work out-
conditions both upper body and lower body
muscics at the same time, Fluid, jarlcss motion docs
ot cause joint or back problems,

More Effective Than Exercise Bikes
NordicTrack's stand-up skiing motion more uni-

Even Better Than Swimming

formly exercises the large leg muscles and also adds
impnmnl upﬁbﬂd}'m Higher pulse raies,

I:m::us:tht wirk is 5 by more muscle mass.

NordicTrack more effectively exercises the largest
musches in the body, those located in the legs and
buttocks. When wimmmgr the body is ried
by the water, thus preventing these muscles from
being effectively exercised. The stand up exercising
position on the Nondiclack much more effectively
excrcises these muscles

A Proven, High Quality Durable Product
SordicTracks have been in prodoction sinee 1976
NordicTrack is quiet, motoriess and has separately
adjustable arm and leg resistances. We manu-
facture and sell direct. Two vear warransee,

30 dhay trial period with return privibege.

Folds and stands on end ’1
to require only 15" x 17"

slorage space.

PSL 4IFM  Jonathan Bled, Chaska. MN 55318

Call or write for, .
FREE BROCHURE

Toll Free 1-800-328-5888 |
Minnesota 612-448-6987T

e

BASS BOATS

(Continued from page 113)

ing, eye-watering acceleration as it pro-
ceeds to a top-end welf past 60,

But, as one of the technicians from
Able Marine put it, “You really have to
drive that thing." He meant that high
torque and a flat, speedy hull form can
put up a real fight at speed. Also, the
boat likes to chine walk—often a real
attention-getter. It's easy tolearn how to
make this boat go fast, Getting used to
its eccentricities is another matter.

While the Bass Nautique was the
unqualified speed king during our test-
ing—with swift, consistent times—the
boat fell totally flat in stowage area and
trolling ability. Correct Craft is best
known for its ski boats, and the Bass
MNautique is an attempt at duplicating the
company’s skiing success in the bass
market. Bass fishermen are a persnick-
ety bunch, though, and rarely tolerate a
design that fails to balance all the attri-
butes of true fishability. Bass Nautique's
domination in the speed catepory just
wasn't sufficient to boost the boat higher
in our ranking.

We're told we can expect stowage

™ ¥

improvements in BN's "86 model.

Conclusion

There's one highlight that all of these
boats seem to share, They were all really
well built and cosmetically superb. Some
very tough, well-designed eonstruction
lurks beneath all that metal flake and
astro turf, and, a8 one manufacturer put
it, “The driver always gives out well
before the boat on a really rough day.”

Most of the performance and measure-
ment differences, while very real, were
alzo very subtle. But details—down toa
fraction of an inch—ean often spell the
difference between a bass boat that
rowrds and one that doesn't,

There's also another point [ failed to
mention. While we had a few moments of
sheer, blind terror (sparked no doubt by
a dangerous mix of operator zeal and
naiveté), driving these things is just
plain fire. Tt seems those Southern boys
know a thing or two about boats, PM

BASS BOATS MANUFACTURERS
® Sheeter Products, 1 Skeeter Hd., Box
Kilgore, TX T3662; (214) 984-0641
® Strates Hoats Ine., 831 Industrial Rd., Od
Hickery, TN 37135; (615 84740
® Ranger Boats, Wood Manufacturing Co. Ine.,
Flippin, AR T2634; (501) 4532222

® Cajun Boats, Mastercrafters Corp., Winnzboro,
LA 71295 '['Hi'lnl A35-0431
§ flass }-autl.]u.e, Carreet Craft Inc., P.0. Box

13588, Orlando, FL EER59-E18, (306) BA5-1141
TROLLING MOTOR

MANUFACTURERS

8 Evinrude Seoul, Evinrude Outboards, PO, Box
663, Mitwaukee, WI 53201; (414) 447-2768

® Minn Kota, 1531 Madizon Ave., Mankato, MN
SEO0L; (507} 354623

[ ] Merl:un Thruster, Mercury Marine, 1939
Pioneer R, Fond du Lac, WT 54035, (414) 129
M

8 Motor Guide, P.O. Box 4345,
30TR0: (601) 3294345

Starkville, M5
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Now you can
have Lifetime
Security in a

CASH business

where you can =

easily make up

/
to $200.00 per l |

day and more

Find out how ... i
... 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.

— 0 work you enjoy and take pride in.

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

And it is so easy to learn. Foley-Belsaw gives vou
all the facts and instructions. No previous experience
or special training is necessary. All vou need is the de-
sire and ambition to be your own boss. Foley-Belsaw
tells you everything vou need to know to be
successful.

There's plenty of business where you live to keep
you busy. It doesn’t matter whether you live in a big
city, small town or a small farm community.

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 indusiry.

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
is no barrier—any age person can succeed.

You can be like Steve Taylor of Brookville, Ohio,
who told us:

“. .. the first year I grossed $21,000.00.”
Or James B. Jones, of Albuguerque. NM who reported:

“This past summer my sales and service amounted
to almost $6,000.00 a month."

But you've got to get the FACTS before you can
get started. So WRITE NOW for vour FREE Lifetime
Security Fact Kit. It's yours to keep with NO

JATION. The Foley-Belsaw
OBLIGATION: The Foley-Selsaw Company
Kansas City, Missouri 64111

] The Foley-Belsaw Company
0466 Field Build
Kansas City, Missourl 84111
[T] YES, | want o know maore! Please rush
*my FREE Lifetime Security Fact Kil,
Mo obligation

Hame

Address

City Stale Iip

l 1
Area Code  Fhone




SUFERNDEE_ (Continued from page 106)

BELT SANDER TECHNIQUES

1o sand a board that Is wider than the beit,
feed the board diagonally so that its entire
surface makes contact with the belt.

Install an accessory backstop when sanding
small Backstop prevents the
work from shooting off the end of the belt.

square, inside corners by pasitioning
the beit flush with edge of platen. Side
guard must be removed for this operation.

The Increased worktable surface provides
ireater stability for manipulating work-
pleces and, therefore, Increases accuracy’.

to about 48 in. dia. When sanding work
greater than 24 in. dia., support the
pivot bar from underneath. Attach a
serap 1x3 from the bar to the floor.

Beit sander

As with disc sanding, many belt
sanding operations can be performed
freehand while other, more precise
sanding tasks require the use of a guide
to ensure accuracy.

The most common freehand opera-
tions include sanding board edges, sur-
faces, inside and outside curves and
gquare, inside corners. Sand the sur-
face of a board with the belt in the
horizontal position. Install an aceessory

Use this setup to sand uniform end chamfers.
Clamp a stop block to miter gauge fence,
hold work to block and press Into belt.

Remove the Idier drum guard to expose end
of the sander for contour sanding. Adjust
the sander to a convenlent working angle.

= >
Make an auxillary extension fence that
wraps around the end of the belt sander.
Attach by screwing through wood fence.

backstop to the sander if the workpiece
is shorter than the platen. Place the
work on the moving belt with its end
against the backstop. The backstop will
prevent the work from shooting off the
end of the sander. Apply light down-
ward pressure until achieving the de-
sired degree of smoothness,

To sand the surface of long boards,
first remove the idler drum guard.
Next, grip the work firmly and advance
it slowly against the belt's rotation
while applying downward pressure, If
the board is wider than the belt, feed it
at a slight diagonal so that the board’s
entire surface makes contact with the

(Please turn to page 12})

7

To obtaln better control when sanding mi-
ters, tilt the belt sander to the desired angle.
Now you can work on a level table.

worktable handles owversized
workpleces. Attach three cleats to the un-
derside, then clamp the table in place.

Keep work flat agalnst extension fence to
sand square, $0° edges on curved pleces. This
isn't possible when sanding freehand.
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Why Are We Giving Away Thi?e
Famous Nationally Advertis (i“"

SWIFT 660/F™ Telescoping
Spin Rods for onlys 5 ?

Hard to believe, but true.

As part of its Anniversary Publicity Campaign, a leading New York firm will distribute one million
(1,000,000} of its most expensive spin rods—the Famous Nationally Advertised™ SWIFT-660/F™
Telescoping WhisperCast™ WhamRod™—for the astonishing ** Anniversary Price” of only 35 each to

the first one million persons who write to the company
address (below) before midnight, March 31, 1986.

This original Anniversary Ad
must accompany your request. Copies
or photostats are nof acceptable.

These are the same famous SWIFT-660/F Telescoping
WhisperCast WhamRods nationally advertised in
leading media. A full standard 66 inches from base to
tip, they spring to complete length in an eye-blinking
6/ 10ths of a second’...then telescope down to a mere 16
inches for easy storage in kit bag, glove compartment
or attache case.

Crafted of aluminum, stainless steel and space-age
fiberglass for extra strength and flexibility, they provide
full response along the entire length of the rod, without
“flat spots”. And allow precise placement of small flies
with a minimum of surface displacement.

Weighing a featherlight 3.75 ounces, they are the
perfect ultralight rods for today’s “compleat angler”.
Designed for casting powerfully over long distances,
they're at home on virtually every lake, stream or
waterway in America, and ideal for land-casting, general
wading, and boat-fishing. Small wonder they are the
fastest selling (and most expensive) spin rods ever offered
by this giant multi-million-dollar New York firm.

Each rod is covered by the company's full one-year
money-back guarantee. There is a limit of two (2) rods
per address at this price. But if your order is mailed early
enough (before March 25) you may request up to five.
These Famous Nationally Advertised SWIFT-660/F
Telescoping WhisperCast WhamRods will not be sold at
this price by the company in any store.

To order, mail this eriginal printed ad (no copies or
photostats) together with your name and address and $5
for each rod. Add only $2 shipping and handling no
matter how many rods you are requesting. (New York
residents add sales tax.) Allow up to 6-8 weeks for
shipment. Make check payable to: A&C Company. Mail
to: A&C FISHING ROD OFFER, Dept. 114-107, Box
1736, Hicksville, N.Y. 11802, (A29380)

& 198 POM, Inc., 1200 Shares Dr., Westbury, HY 11580
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EXTRA BONUS

If you
respond

we'll give away
the famous top-
of-the-line SWIFT-

every every rod
you order.. for the aston-
ishing price af just 32 a reel.
(And we'll even wind 250 feet of our best
6-Ib-test monofilament line onto each reel!)

These nationally advertised reels perfectly
match your rod in weight and balance, and
give you fast “thumbs-off” (one-handed)
casting over longer distances than you ever
dreamed possible. You can cast even the
lightest baits without backlash.

Compatible with virtually every plug or
lure, the new high-speed gear ratio gives
you fast “pop”-action, vet is powerful
enough to reel in fish without “pumping”.
The new open-face design (and desirable
skirted spool) eliminates friction and
prevents tangles. The anti-reverse is
“whisper” silent, and the Microdisc
Surge-Free Drag System won't let your
fish run away.

The most expensive reel sold by this
huge firm, it is yours for only $2 if you act
ore March 25. (A25166)
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING.
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PAW T-SHIRTS & HATS

The Fabulous PAW Blown Molor
Loga in 3 Colors on both Front &
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P.A.W. MONEY BACK GUARANTEE
BUY WITH CONFIDENCE FROM P.AW.: IF FOR ANY REASON YOU ARE NOT
SATISFIED WITH OUR PRODUCTS, JUST RETURN THEM WiTHIN 90 DAYS
FROM DATE OF RECEIPT AND WE WiLL REFUND YOUR MONEY.

NOTE: NO REFUND ON SHIPPING CHARGES. PRODUCTS MUST BE IN NEW
AND UNUSED CONDITION IN ORMGINAL PACKAGE. INSTALLED ITEMS CAN-
NOT BE REFUNDED, CALL 818-398-3641 FOR RETURN AUTHORIZATION.

WE SHIP COD, NO DEPOSIT REQUIRED
ON MOST ITEMS IN STOCK
WE ACCEPT MASTERCARD & VISA

TECH LINE &
@& PHONE ORDERS
CALL 818-998-6000

8:30 AM to 5:30 PM Pacific Time
Manday thiru Friday

CUSTOMER SERVICE : For Return information and inquirkes Reganding Previ-
ous Orders Call B18-098-3641. "

MAIL ORDER

PERFORMANCE AUTOMOTIVE WHOLESALE, INC.
~ 21122 Lassen Street, Chatsworth, CA 91311 __

HOW TO ORDER
State Make, Model, Year & Engine Size, Send at lsast 50% deposit by Cashiers
Chech or Money Order. no personal checks accepled or use your Maslercard
or VISA. All Overseas & Emlﬂmuﬂu‘lmlhpﬂdinﬁll Mo C.0.0. on
truck freight shipments. C.0.0. on UPS only. All Engines & Master Kits musi
b pasid in full. Customer responsible for all shipping charges.

Print Hame___ _Phone #( )

Address

Lty — Zip

Make Model Year Engine Size

WOTE: P& W, s et reapsonuibin for Pypographasal serors in pricerg o spplicaiions. including
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SUPERSANDER
{Continwed from page 151 s

abrasive belt. Use a fine-grit belt for
this procedure to minimize the effects
of cross-grain scratches.

With the idler drum guard removed,
use the exposed end of the belt sander
to sand inside ecurves. Adjust the angle
of the belt sander and lock it at the most
comfortable working position. Sand ir-
regular-shaped workpieces freehand
over the end of the belt. To sand pre-
cise, square edges on inside curves,
install an auxiliary fence to the sander's
wood fence. Cut the auxiliary fence so
that it wraps around the idler drum to
provide maximum support for the
workpiece. Install the auxiliary fence
with Y-in. clearance over the belt.

Most end-grain sanding is performed
with the belt in the vertical position.
Use a miter gauge to ensure square
ends and accurate miters. To sand mi-
ters on moldings, however, replace the
miter gauge with a shopmade miter
guide, as shown below. Make the guide
by nailing together two 90° triangular
pieces of % x 10% x 10%-in. particle-
board or plywood. Next, nail a 22-in.-

long hardwood strip to the triangular
guide, Cut the strip to fit into the
worktable's miter gauge slot. The guide
will allow you to sand both right- and
left-hand miters quickly and easily by
simply sliding the guide on the work-
table. This eliminates timely and inac-
curate readjustments that are neces-
sary when using a miter gauge,

Sanding =quare, inside corners is
possible by adjusting the tracking knob
s0 that the belt rides flush with the
edge of the platen. Lock the belt in the
vertical position and use the worktable
to support the workpiece. Be certain to
return the belt to its original position
when finished,

The sander's tilting worktable pro-
vides adequate support for small to
medium workpieces, but it's out-
matched when handling larger pieces.
The solution is to build an oversized
auxiliary worktable out of ¥4-in. parti-
eleboard or plywood. The oversized
table iz simply an 18 x 24-in.-wide panel
with three cleats nailed to its under-
side, Position the cleats so that they fit
snugly against the sander's metal work-
table. Use three small C-clamps to hold
the auxiliary table in place during use.

F

Here's a unique, easy to execute
technique for belt-sanding perfectly
round, tapered legs. Start by cutting a
square, tapered blank on a band saw or
jointer. Next, nail a 4 x 4-in., L-shaped
corner bracket to each end of the
square blank. Be certain that the nails
are centered and that the blank canspin
freely on the nails. Now, with the belt
sander in the horizontal position, clamp
the brackets to the wood fence, as
shown. Note that %-in.-thick spacer
strips are placed under the blank until
the clamps are tightened. Remove the
strips before turning on the sander.

With the sander running, rock the
blank back and forth until enough stock
has been removed from the corner to
clear the belt. Repeat this procedure
for the remaining three corners. Loos-
en the clamps and lower the partially
rounded blank slightly and repeat the
procedure described above until the
blank is completely round.

A faster way to sand a round, ta-
pered blank is to start with an octago-
nal blank instead of a square one. Also,
use a 50-grit abrasive belt for the initial
shaping and then switch to a 100-grit
belt for the final finishing. ™

-r =

Make a 45" mitering guide for sanding
moldings. Attach triangular block to hard-
wood strip that rides in the miter gauge slot.

After miter-cutting molding slightly longer
than needed, sand one end on belt sander.
Fixed angle miter guide ensures accuracy.

Rock blank back and forth untll enough
stock has been removed to allow the corner
to clear belt. Repeat on remalning comers.

!Huhmldlmrlﬂ:lndthenppﬁltﬂ
end miter. This eliminates readjustments
that are necessary with a miter gauge.

Once the four corners have been rounded,
lower the blank slightly and repeat the
sanding procedure until the blank is round.
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Start your own money making business!

Make up 1o 26" an four—
ven while learning !

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

No .E:ttf' Included With Your
cuﬂ Lacksmith Training

| BURGLAR
ALaRmM
wrdl BECURITY
BYETERME
training Covers
all phasas al
Burglar. Hold- -..-|:-

Train FAST
at home!

Mever before have money-making opportunities been so

great for qualified Locksmiths, Now lucrative regular

lock and key business has multiplied a thousandfold as

milllons seek more protection against zooming crime.

Yot there's only one Lecksmith tar every 17,000 people!
Start Collecting CASH PROFITS Right Away

You're in "business” ready 1o earn $10 to $26.00 an hour a
few days afler you begin Foley-Belsaw's shoricul training
Take advantage of today's unprecedentad cpportunities in
locksmithing for year - round EXTAA INCOME in spare time
— or fulltime in a high-profit businass of your own. Hundreds
wa've trained have done it. So can YOU! Al tools plus profas-
sional Key Machine given you with course. These plus prac-
tice materials and equipment plus simple, ilusirated lessons,
plus expert supervision, plus business building guidance will
enable you tha KEEP THE MONEY COMING IN! Ideal for re-
tirament — good jobs, too.

-'.& |,|-]|,'|IF' andg

Rimmdty - unsdruclion
includes all spacial loois and
supplies ONLY Foley-Belsaw olfars
such exiensive training o this
rapidly expanding heid as & pan of
yaur Lockamah training

ADVAMCED Locksmithing!
How to change combinations, n-
stall gnd service Sale, Vaull and
Bank Sate-Deposit Bax locks.
Yiou'll tindd it fascinating and high-
Iy profitable work.

SEND FOR EXCITING FACTS—No Obligation
Dubcower whals in Locksmidhing for you — how Foley-Bedsaw's ?\.‘:.-\.!u'
Locksmith-gpprod braming can rP' you th skill you can depend o
to EARMN MORE — ENJOY LIFE

Hundreds of Foley-Belsaw trained men
have succeeded in this fascinating
and highly profitable field . . .

“Before envalling [ chevked
atber cowrser and alro arked

Jor advice from several
fochimirhs i my area, They
all sard yours was tops

(.2 ALL SPECIAL TOOLS
1‘, AND EQUIPMENT INCLUDED!
o

THIS PRO KEY
MACHINE IS

and bay thy mesl M fo your Income .
i YOURS TO KEEP! <% mtivoricomywaser. 2

I always H‘ out all about it! Send for FREE Facts TODAY!
waried in be in Just Bl in and mail coupon below (or
Buesimesy for myseif send postcard) o receive full information HUSH Fm,EFBELSA“i [NST[TUTE
:: ::';f am . and details by return mail. IN? IT TODAY ! COUPON! 10824 Field Bidg.. Kansas City, Mo, 54111
Pl B There is NO OBLIGATION and NO SALESMAN Will Gall—ever!

FOLEV-BELSAW INSTITUTE
10824 FIELD BUILDING
KANSAS CITY, MISSOURI 6411

David Fairbrother—Dave's Loacksmith Service
Milwaukee, Wisconsin 53209

I RUSH COUPON TODAY

FOR THIS FACT-FILLED

*“1 opened my own business, spare I
time, seven months afier | enrofled and
made a profit of $329 for the first week.”

B. A, Deberry Littleton, Colorado

@I

“Mo more hard, nasty work for me.
Mow | have my own business and with
hardly any effort | average around $50
a day. Thanks for my new start in life.”
Sam Walker Prichard, Alabama

YES, please sand me the FREE booklet that
gives full details aboul starting my own business in
Locksmithing. | understand there is nd obligalson
and that no salesman will call I

| BOOKLET!

Tells how you guickly
Train o be yois own boss
in a profilable Sparetime
or Fulllime busaness al
your own PLUS compiete

datails on our 30-
N0 RISE Trial ﬂm

Stats S

. YOU Can Do ItTnull-———— S ————— |



30 Ways To

Help You Qualify
For A Job That Pays More Money!

GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR A CAREER DIPLOMA AT HOME IN SPARE TIME

CAREER DIPLOMA
High Schosd

CAREER DIPLOMA CAREER DIPLOMA
Baakkeeping TYW/WCA Argan

CAREER DEPLDSAA
Hotel Revlduning
Managemint

CAREER DIPLOMA
Bae Electranics

CAREER IMPLOMA
Micvocomputer Repair

CAREER DIPLDMA
Auts Mechanic

CAREEA DIFLDMA
Dirafning

CAREER DIPLOMA
Air Conditmming
& Rrdrgeraiss

CAREELR DIPLOMA
Catwe ing/ Gaurma)
Caaking

CAREER THPLOMA
Migsncompuis Senvcmg
Techmigs

CAREER DIFLOMA CAREER DIFLOMA
Sureeying & Wildlite/'Fovestry
Mapping | Conmsivatan

Send for free facts and color brochure to find out what career training in the
field of your choice might do for you—no obligation to buy anything now or
ever. Now at home in your spare time, you can train for a money-making career. . _even gel a
Specialized Assaciate Degree if you wanl, . .10 help vou get a better job. Find out everything
you need o know about any one of these career prugra.ms-—-wilh no u:-bligalinn to buy any-
thing, now or ever, and no salesman will visit you. Just check the one program that interests
you maosl. You will receive free facts, color brochure and information on empkwy‘mm! opportu-
nittes in the field you choose. Mail the postage-paid reply card today and see how easy il is to
train at home for a greal new career or advancement on your present job,

Open Book Exams... Adult Training

Your Diploma or Degree is given 1o you for what
you learn—not what you memorize. We send les
sons and training material to vour home, You
decide when you are ready to take each “Olpen
Book™ exam. Then mail it to your instructor. You
will receive your grades with comments when
needed to tell you how to correct your wrong
answers. "Open Book” exams have proven so sue-
cessful for adults, they are now used in many
colleges, Chur graduates tefl us they like our method
of independent study because it's so convenient and
easy to do. You choose your own study hours in
the privacy of your own home. You move ahead
one step al a time, as fagl or as slow as you want.

And every Diploma or Diegree s fully aceredited.
An ldeal Way to Learn

You waste no time traveling o and from class,
And you never have to miss a paycheck. Shalled
instructors are ready to help vou at any time.

You get the same high-guality training that 1C5
has been known for unce 1891 . .. the same kind of
training system that's offered by giant companies to
their employees. . . corporations like Ford, Maolbal,
International Paper, General Electric, United
States Steel, ele. And if you wish, [C5 will keep

your employer informed of your progress if you feel
it can !wlp you toward a beller juh. OF &f MCrease
wn salary.

Mo one can promise success bul of you want
more securily, more day-to-day satislaction and
more of a future, send for free facts and the color
brochure af vour choice. There is no ehligation and
na salesman will visit you.

Could a Career Diploma Help You
Earn $25,000 to $100,000 More in
Your Lifetime?

Compare your present salary with the amount of
money vou could be making m any one of the
careers listed here. Electricians average $11.25 an
hour, sute mechanics over $8.00 an hour. And i's
not only the money, but the fun of working in a job
you like.

Could a Degree Be Worth

Thousands of Dollars to You?

An Associate in Specialized Business or Special-
ized Technology Degree could make a grani differ-
ence in your lifetime earnings compared o the
average earnings of a high school graduate. Check
the degree or career course you are most interested
in and mail the postage-paid reply card today!

Avceredited Membser
Manonal Home 51.1.I|.‘|3'

CAREER DIFLOMA.
Erall Engens
Pepair

CARCER DiPLOWAA
Veleninary Amustant

CAREER DMPLOMA
Diesel Mechanict

CAREER IFLOMA
Electricion

CAREER DIFLOMA
A

PAID REPLY
CARD FOR
FREE FACTS

CAREER DIPLOMA
Electranicy
Teehhaiin

CAREER DIPLDMA
Smull Beuness

(LT

CAREER MMPLOMA
Indmtna! Elecironics
Tethmeia

CAREER DIFLOMA
Gun Pepan

CAREER DIPLOMA
Computis
Paogramming

NO et
OBLIGATION _ g
NO =
SALESMAN

Morih American and Inlemational Correspondence Schools
Dept, FBSSCS
Ezg}ﬂlak treel, Scramon, Pennsylvania 18508-5589




Whether you re
remodeling an

old room or
adding on 4 new
one. being able

to install and
firish drywall
properly can save
you money. And
e JOD Is weell
writhin the abilities
of most homeowners

DRYWALL

rywall—also called wallboard,
gvpsum  board or plaster-
boartd—is probably the most

versatile and forgiving wall surface avail-
able today. It's inexpensive, comes in a
wide variety of sizes, and is much easier
and less costly to apply than plaster,
However, working with it can be ex-
tremely frustrating—especially in the
finishing stages—because it does require
real facility with at least three different
compound knives, These and other basic
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BY STEVEN WILLSON
Home And Shop Editor
Drawings by George Retseck

tools are shown on page 131, With a
minor investment, these simple tools will
provide excellent results at a fraction of
what a professional would invest.

The individual drywall panels—or
boards as professionals call them—come

in a variety of sizes. The common width
is 4 ft., but the length varies by 2-ff.
increments from 8 ft. to 16 ft. The
thickness of the boards also varies: be-
ginning at ¥ in. and progressing in Y-in.
increments to % in. By far the most
common size is ¥ in. thick by 4 ft. wide
by 8 ft. long.

Each board consists of a gypsum core
covered with heavy-duty paper on both
sides, The ends of the boards, are cut off
square with the gypsum core exposed,

129



1 Tocut the boards, score the paper surface
with a utility knife, then snap from behind
using your thumbs and one knee.

The long edges, however, have a built-in
tapered depression that's about 1% in.
wide. These depressions are designed to
accommodate the paper tape and joint
compound that seals the joint between
boards and creates a seamless surface,

It's very important to keep these edge
differences in mind. Because the butt
ends have no depression, the tape and
compound that cover them will sit
exclusively on the surface, which cre- (T
ates a slight bulge. For this reason, ||

you al_muld plan your installation to \

minimize or eliminate the butt joints.

You can do this by ordering various \

length boards to do specific areas of a

room. Of course, larger boards are heavi-
er and more unwieldy, particularly when
working on the ceiling. But with a little
help from a friend, you ean handle the job.

Cutting the boards
Starting with the eeiling,

gun, apply panel adhe-
underlying framing
the board s installed.

boards go the length runs across the
joists. If your ceiling joists are on 24-in.
centers, it's best to use %e-in.-thick
boards. But if the joists are on 16-in.
centers—which is much more likely to be
the case—'4-in.-thick boards are the
standard, The same is true for the walls,
Make sure that you have nailing surfaces
at the end (or ends) of the board where it
intersects the room walls.

Cut the board to length using a utility
knife and metal straiphtedge. Onee
vou've cut the surface paper, break the
board from the back as shown in drawing
No.1. If this edge is ragged, you can sand
it flat using 60-grit sandpaper. It does
not have to be perfectly smooth; vour
goal is simply to make the board fit. Also
mark the location of

3 Apply first coat of compound using &-in.
knife, For better control, be sure to scrape
compound off both comers of knife.

any electrical light boxes in the ceiling
and cut out a matehing hole in the board
using a compass saw.,

Before raising the board, apply panel
adhesive to the bottom edges of the joists
using a caulking gun. The adhesive im-
proves the bond and reduces the number
of nails that are required.

ng the boards
To help hold the board in place, it's a
good idea to tack-nail a 40-in.-lung 2 x 4
to the wall as shown on page 129, When
positioned just 1 in. below the ceiling, it
helps support one end of the board,
which takes much of the strain out of the

move the cleat to support the next
board.) Attach the board with 1%in.-
long drywall nails. Drive these nails R in.
apart around the perimeter—and across
the face of the board—into every joist

4 Press tape Into first layer of com-

pound using your fingertips. Then smooth
tape across length of joint with a 3-in. knife.

that the board covers. Dimple—or
slightly recess—the nail heads into the
surface paper. This will create a depres-
sion that can be filled with joint com-
pound later.

Walis

Use the same technique to hang the wall
boards, making sure to plan your materi-
al to minimize butt joints. Areas over a
door or window are good places for such
joints because they're less noticeable.
One way to avoid butt joints completely
is to install the boards vertieally. But, I
strongly recommend you run your
boards horizontally. It makes finishing
easier because much of the tape and
compound are applied horizontally, near
your waist level. By doing the joints
vertically, you have to move up and
down a ladder continually, which makes
using the knives much more awlkward
and less controllable,

Be sure to push the upper wall board
tight against the underside of the ceiling
boards. When the ceiling boards bear
directly on the wall boards, the chanece of
cracks appearing later iz drastically re-
duced. Complete the walls by installing
the lower boards. If your ceiling height is
B ft. or less, a second board around the
perimeter of the room will do the job.
But if your ceilings are higher, as is the
case in many older homes, a third partial
board will be required. Install it the same
way as the others.

- Knives and
job. (Once the board is nailed, simply

The finishing process is basically a 4-step
endeavor. First, apply a layer of joint
compound. Next, imbed paper tape in
the compound, directly over the joint
line. Then the tape is covered with anoth-
er coat of compound. And onece this coat
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l After tape Is smooth, apply another
layer of compound using &-in. knife. Use just
enough compound to cover tape.

is dry, the joint is skimimed with a
final—very thin—layer of ecompound.
That said, you should know that there
are probably as many ways to do this as
there are professional drywall installers.
But the 3-knife method—3-in., 6-in. and
10-in.-wide blades—shown here, is a
good one for the beginner.

When buying these knives, look for

blades that are extremely flexible. Stiff _____..--"""
blades may work well for seraping off YRSt

old wallpaper, but they are inappropii-
ate for applying compound. You should
be able to push the flat side of the blade

inst the palm of your hand and have
the blade bend easily under pressure.
When pressure is released it should re-
turn to its former straight shape, If the
knives are not flexible you'll have quite a
struggle on your hands.

The best joint compound is the pre-
mixed variety that comes in plastic
pails—usually in 1-gal., 2%-gal. and 5
gal. sizes. Dry compound, that you mix
with water, is also available and often

immmdmﬁhﬂq
and sanded smooth, apply
thin—skim coat using a 10-in. knife.

T Apply first coat to inside corners using 3-
in. knife. For better control, scrape com-
pound off outboard comer of knife.

less expensive than the premixed vari-
ety. But it is extremely difficult to mix to
a smooth texture without the proper

equipment. And, smooth joint compound
is absolutely erucial to the properly per-
formed finishing process.

The best way to carry the compound
from joint to joint iz with a plastic or
metal pan like the one shown. Each time
you load the pan with compound, be sure
to mix the compound slightly with a knife
to obtain a uniform consistency,

These pans have a sharp blade on both
sides for keeping the knives clean. Every
time you remove your knife from the
wall, whether to deposit excess com-
pound in the pan or to get a new load,
always serape off both sides of the knife
blade an the pan blades.

Joint sequence

Begin on the eeiling and do all the ta-
pered joints first. Then move to the
tapered joints on the walls, Return to the
ceiling and do any butt joints, followed
by the butt joints on the walls. Then tape
the corner joints between the walls and
the ceiling followed by the corner joints
between the walls. And finally, cover all
the nail heads with compound only.

To begin a tapered joint, use a 6-in.
knife and put a generous amount of joint
compound on the blade. Then, clean off
each corner of the knife slightly as shown
in drawing No. 3. This cleaning step is
important—especially when working on
the ceiling—because it allows some room
for the compound to spread across the
knife without falling off which, when
working on the ceiling, means falling on
yvou. Hold the knife at a 30° to 45° angle to
the surface and run it down the middle of
the joint, pressing the compound into the
depression. Work in smooth, steady
strokes. Remember that your goal is to
apply the compound as smoothly and

evenly as possible,

|

| LSS
B Press knife loaded with
compound into corner and
then pull down length of joint. Use surface
of adjacent wall as guide.

131



¥ Cut joint tape to match length of corner,
then fold tape in half. Tape has depression
in middle to make precise folding easy.

Onee the whole joint iz coveresd, go
back to the beginning and wipe off the
excess using the same G-in. knife. Do not
press so hard that you scrape all the
compound out of the depression.

Pull out a length of tape equal to the
joint length and tear it off the roll. Then
carefully press the tape into the com-
pound with your fingertips. Once the
entire joint is covered, go back to the
beginning of the joint and ecarefully
smooth the tape into the compound using
light pressure on the 3-in. knife. Once the
paper is imbedded, go back over the joint
with the 6-in. knife to completely smooth
the tape and remove the slight ridges
that often result when the tape is imbed-
ded. Again, clean the knife every time
before you put it back on the wall.

If, after the tape is smooth, vou notice
a bubble underneath the tape, stop,
remove the tape from the whole joint and
throw it away. Your prob-

10 Carefully imbed folded tape into
compound. Do not try to smooth with
fingers, just make sure that tape will not fall,
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lem is too little compound under the tape
for the tape to stick properly. Do not try
to lift the tape and put more compound
underneath it; you'll spoil the whole
joint. It's better to simply start the
procedure over,

Onee the tape is smoothly imbedded,
cover it with another layer of compound
using the 6-in. knife. Then smooth the
joint with the 10-in. knife. Leave just
enough compound to completely cover
the tape. Move onto the remaining ta-
pered joints and when they're done stop
for the day. Let the joints dry overnight,
then smooth them by sanding lightly
with 120-grit sandpaper. If you've done a
reasonzbly good job, the sanding will be
minimal. Remember, your goal is to
achieve the smoothest surface possible
before adding more compound,

Professionals will often omit this sand-
ing stage. But for the beginner, it's well
worth the effmrt because each ensuing
coat of compound will be easier to apply.
Whenever sanding the compound, be
sure to wear safety goggles and a respi-
rator. The dust is very fine and very
irritating.

Butt joints
The second day, finish all the butt joints.
This takes considerably more finesse
because the built-in taper is not avail-
able, Begin in the same way as before,
Apply the underlying compound using
the f-in. knife. Then smooth the com-
pound with a 10-in. knife. Imbed the tape
as before, directly over the joint line.
Smooth it in place with a 3-in. knife,
followed by a 6-in. knife. Add a layer of
compound sand again, smooth it with the
10-in. knife, For this step, the wider
knife is ericial bhecanse the

11 Smooth tape into compound us-
ing 3-in. knife and adjacent wall surface as
guide. Smooth one side and then the other,

compound must be feathered at least 5
in. away from the joint on both sides. As
mentioned, you are creating a surface
bulge with a butt joint, and so it should
be as smooth and gradual as possible.
Unce all the butt joints are taped, wait
overnight and sand smooth.

Corner joints

In many ways, corner joints are the less
crucial because they don't show az much
irregularity as a flat surfiace. The biggest
problem is that when working on one
side of the joint, your knife will often foul
the adjacent surface.

Begin by applying the compound to
both sides of the joint with a 3-in. knife as
shown in drawing No. 8. Smooth it witha
f-in. knife. Then cut off a piece of tape
the length of the joint and fold it as
shown in drawing No. 9. Press it into the
corner with your fingertips. Then
smooth each side with the 3-in. followed
by a 6-in. knife. At this point, top coat
only one side of the corner. Do the
remaining corner joints in a similar fash-
ion and let them dry overnight. The next
day, top coat the other side of each joint,
and let these dry overnight.

Skim coat

Lightly sand the whole job. Now using
the 10-in. knife, apply a very thin skim
coat of compound to each joint. Clean the
knife every time you return it to the pan.
If you ever see the knife dragging any-
thing in its wake, be sure to stop and
remove the debris immediately., Once
the entire surface is skimmed, wait a day
for it to dry, then carefully sand the
whole job with 180-grit paper and touch
up any imperfections you find with fresh
Joint eompound. ™

-

__-_!.--"

12 Apply second layer of compound
over tape using &-in. knife. Let dry and sand
first side before coating second side.
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PHONES ON A ROLL

( mtisveedd fivis Jurgper ANEQ

Span—computer modems made by
Spectrum  Cellular—are opening the
way toward data communications via
cellular phones, providing new vers=atil-
ity for lap-top portable computers.

Practical limitations

While ecllular telephone technology
has pushed mobile communications to
new frontiers, the technology itself is
atill evolving. For the present, the

Transportables can be carried in hand, brief-
cate, of mounted In car. Seen here and in
lead color photo is NEC's EZ-1401-A,

cellular telephone is primarily a busi-
ness tool gold and installed by specialty
retailers and car dealers—both  of
whom are usually agents-of either the
phone company or an alternative cellu-
lar service, Its future as an off-the-
ghelf, do-<it-yvourself product is con-
strained by the need for expensive
installation and testing equipment.

Additionally, each cellular unit must
have its phone number, local access
eodes, serial number and lockout codes
“burned"” onto a mieroprocessor chip by
the dealer, who inserts the chip into the
phone. This equipment, plus necessary
testing gear, can cost upward of
E3000—hardly worth the 1-time expen-
diture by an average customer.

On the carrier's side, problems such
as dead zones remain to be solved. And
as the service becomes more popular,
eall volume might be greater than what
an individual cell can handle—thereby
tdelaying the placing or reception of
calls, Today, cell size in densely popu-
lated areas iz limited in practice to a 2-
mile radius. Further cell-splitting re-
quires complex signal awitehing (and
high cost)h. At this point, the switching
equipment often isn't up to the task.
The result i= interference, and some-
times inadvertent disconnection.

Back at the lab, Motorola is develop-
ing digital communication technigues to
permit a single telephone channel to
carry several conversations simulta-

neously., The new technology is not
likelv to see daylight before the 1990s—
though it might be needed sooner. In-
dustry experts predict phones and in-
stallation will become less expensive,
In fact, they claim a §500 cellular phone
could hit the market this yvear. That
kind of price is likely to make the
cellular phone an attractive option to
carmakers. Factory-installed phones
already are offered as optional equip-
ment in selected luxury cars. Mean-
while, competition between the various
common carriers is expected to reduce
monthly charges and tolls. Service
charges vary across the nation, but $45
a month is not uncommon. Tolls run 15
to 45 cents per minute,

The human factor

If cellular technology still has a way
to go, so do the people who uze it. While
accident data is inconclusive so far,
cellular phones already have sparked
debate as to whether a talking driver is
a safe driver. Police in some localities
will invite you to use the shoulder for
calling if they see you chatting at the
wheel. Insurance companies are begin-
ning to worry about their liabilities—
from both the rizk of accidents= and from
thefts of cellular phones. Telephone
manufacturers urge customers to pull
over when placing or taking calls.

Right now, some of the latest phones
provide hands-free operation, and fu-
ture usge of voice-activation might help
alleviate safety concerns. But technol-
ogy can’'t keep your mind on the road
for you nor can it conduct your conver-
gations, Making a =ensible choice be-
tween the two is up to you. PM

Pictured in home battery recharger is porta-
bie GE*MINI by General Electric. Clip-on
battery on unit’s left gives 1-hour talk-time.
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A FAMILY AFFAIR and the detailing of the controls is thor-
(Cantinued from page £8) oughly Eurostyle. Imagine a Merkur
however, the Aercstar uses primarily XR4Ti van and you'll get the idea. Ford
Ranger piclup parts. The Ranger’s engi- iz obviously aiming at the upscale, for-
neering is big-truck tough, but it's no  eign car-oriented family, not the tradi-
match for the slickly cerebral bodywork.  tional American van buyer.

A fully-optioned Aerostar can weigh There were only a couple of things we
3600 pounds, o0 the 115-hp 2.8-liter V6  didn't like, The sloping nose creates a
doesn’t have much power to spare. Qurs  dashboard 2 feet deep, and it's all wasted
also returned the worst fuel economy of space. The same sloping hood makes i
this group—15.1 mpg. But the rear- maintenance a nightmare. Plugs, carb
drive V6 does have enough torgue to  and valve covers are impossible to get at.
give the Aerostar a 5000-pound tow The Chrysler is much easier for routine
rating. A 145-hp version of the 3-liter maintenance or heavy mechanical work.
Taurus V6 will be offered soon. This is one Ford that rivals Mercedes in

Our high-line Aerostar was trimmed  degree of difficulty.
out impeecably. The blue/silver paint Our overall impression? Well, as one
gcheme accents the swoopy, aerodynam-  perceptive Dad put it, “This is the quiet-
ic lines, and the overall effect is striking. est, most comfortable wvehicle in this
As one Dad wrote, “The styling is fabu-  group. It's also very European in its
lous . . . breaks new ground.” style and very advaneed in its electron- - = Vi)

The Aerostar interior is like nothing ics. Compared to the Plymouth, the IR 1o B P pCHR SaOD, Fobt Crarar

you've ever seen. The seats are extreme-  Aerostar feels big and bulky, though it's u“*’—““': """L" ““;T;__ S J

ly plush, the digital dash is more elabo-  actually shorter. It just takes some get-
rate than you get in a Lincoln Town Car,  ting used to.” i u,':xdfz,a,". mﬁm |

INVENTORS!

MACHINISTS!
EXPERIMENTERS!

Rediscover lost tech-
nology reprinted from
rarg old books! Put
secrats from the past
to work for youl
l}ﬂlgn & build lathes,
milling machinas, steam
mngines, windrmills, l

Tesla codls, erystal
radios! Meft metal
B poasr castings! '

\
WRITE FOR CATALDG!

Learn haw 10 electroplate, make
sosp, paper, cheess, sundials,
axplosives! Run three-phase
mtors on single phase. Alterna- I
tor secrels) Sirange subjpects,
ool Hundreds ol naw and old
books, plans, and diagrams
Incredible ““how-ta” . You'll do I

To,'ota Van I :5:;?10; :;:.:il;g]qmttl Enclosed is a ununrtl
Who Invented The The Plymouth Voyager and Ford B i
Anyw Aerostar, different as they are, were
Minivan, ay? rated about equally desirable by our Is""' I
families. Then there was a sizable gap to Icn. I
the third-ranked Toyota Van. In our Srate o —
view, the Toyota has some significant - - -

shorteomings. The most objectionable
stems from the basie layout: The engine
sits between the front seats, while the

driver and passenger are cantilevered

out in front of the wheels. 12-VDC Jet A“ Blower
This means there's a big step over the

dirty tire to get in. You can't walk

through between the seats, The driving

position is bizarre—saet low and forward,

PHOTO COURTESY MARGLS KULISE with your feet seemingly the only things
RAF-2203, as It appeared before the '76 | between you and an accident, it's not a

Mascow show: Aerostar prototype? confident place to be. The short 88-in. SR S g
wheelbase makes for a choppy ride. s et bl e

While Chrysler likes to take credit for in- Other complaints were tﬁl:;:{'m-narmw e i ot s, et

vanting the minivan with its 1984 introduc- i . £ -

ion of the Dodge Car and Pt " seats, noisy engine, lack of power— - & T W

Voyager, almost any van built in Europe or | accelerates in a burst of noise”—incon- i s el U i oy g

Asia is a mini by U.S. standards. venient controls and “1961 Econoline” 12,99 it v md

in 1950, Volkswagen introduced its fam- |  handling. Servicing the engine is an ab- = ), il
ous Microbus, Kombi and Commercial | solute impossibility—all work must be BURDEN'S SURPLUS CENTER— $00-228-3407
vans. By 1954, 100,000 VW buses had done from the interior after the seats and 1000 WEST 0" ST. 1BOK BI20%-PM/LIMCILN, KL 88500

been built, and even the US.S.R. was | floor are lifted up, unless of course, you
_'DEU-'I"EI_"'IIFU the act. TEW?;Q? Z'J'ga’;aﬂﬁ want to drop the engine out the bottom.
in Soviet-occupied - g Change sparkplugs? Forget it. The Van
build minven prolotypes. Since RAF's | .., expensive platinum-tipped plugs

main business was rebuilding and recy- ; : il e

cling old avtomobiles, its first minis were |  With an alleged 60,000-mile service life. MEN RCTED g &

built with running gear from Russian Pope- | Things we liked about the Toyota were | F-F X5 SPT0Y \rnainens. Tiredness

da and Volga cars. By 1976, the all-new | its Ly:;;cally Japm% an%uahty 1;I'|L:~4:ru9;‘i;||H

RAF-2203 van was introduced at the Mos- out, pleasant sty cute gimmic i are disturbed by these symploms, your

cow auto show (photo). - like a 6-pack-size refrigerator in the of your mf_m“mym
Like the Ford Aerostar, the FAF mini console, separate front and rear air- ary rﬂh:ﬂh %%ﬂlm cannot be expected to

fealures a droop snoot, 2.45-liter Four with conditioning controls, two sunroofs, slid-
W 1o 95 hp. &-speed tansmission and | - jng side door window, power mirrors and | | thees e
rear- Mg, AV , 8 or puﬂhhuttnn overdrive for the automatic BODK that islls how thess troubles may be

seats, il's used in light commercial service, by rected. T

as a shutile bus and as an ambulance, | transmission. : T o g S o e T
Virtually all of them are owned by state-run | As one Dad_naaﬂy_sunmed up, “This take but & shor lime and the cos! is ressanable.
agencies—there is no private RV marketin | 18 @ compromise vehicle—a number of B b g Al B d b
the Soviet Union—W.H. attractive gadgets grafted onto the Lite 11::5_'”'1::::'5“"" ﬂHﬂ-E Mﬂﬂdm 4

{Please turn lo page 138)
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A FAMILY AFFAIR
ff’nnh'rmﬁffmm prage 1371

Ace commercial delivery vehicle, It's a
well-made truck for what it is, but not
well-suited for family use.” Mom was
more direct: *I wouldn't like to travel any
distance in this—I just don't like it.”
How ¢an you argue with that?

Volkswagen Vanagon

Keep in mind what we're talking about
here—a box first popped onto a
stretched Volkswagen Beetle chassis
over three decades ago. The layout is still
rear-engine/rear-irive, though nowa-
days the VW flat-Four is water-cooled.
Both front amd rear suspensions are
independent, unlike any of the other
family vans. The engine works hard, flat-
out most of the time, so our Vanagon
returned a very unBeetleish 17.7 mpg.

The tall, boxy Vanagon is no longer on
the outside than the Ford or Chrysler,
but inside it has an extra 100 cubie feet of
space. Despite the high liftover at the
tailpate caused by the rear engine,
there's a tremendous amount of luggage
and passenger room. In a regular Vana-
gon, yvou get two Recaro-copy front
buckets, plus bench seats for up to seven
more in the back. This gives seemingly
unlimited leg and head room.

Our test Vanagon had the famous pop-
top Westfalia GL Camper conversion.
This adds $4900 to the price, but pro-
vides unequalled versatility. A family of
four eould live in a GL Camper indefinite-
ly without suffering any ill effects.
Tucked away are a stove, refrigerator,
sink, dining table, cabinets, two double
beds and swiveling bucket seats. All you
need to add is the Porta Potti,

Our families didn't much like the "85
Vanagon, though. They complained
about the lack of performance (“needs a
heart transplant”) the high step into the
driver's seal (“more aerobic exercise
than chin-ups”) the driving position
{(*Greyhound bus"} and the controls
{(“confusing, unlabelled and spread all
over”). Handling was especially criti-
cized in mnunents hke “Handling?
Some, but not much.

Summing up was easy. Said one Dad,
“The Vanagon looks like the box the
Aerostar was shipped in, but it has more
room than a Manhattan apartment. It's
not much fun to drive, but you could live
in it pretty comfortably. It's a single-
purpose vehicle—great for camping, but
not & practical grocery-getter, kid-hauler
or family van. Only seats four.”

Our test van was an "85 model. By mid-
vear, VW was offering a less expensive
(514,700) Camper model that eliminates
the zink and stove, but has six seats and a
removable 110-volt/12-volt refrigerator.

The "86 Vanagon gets new rectangular
headlights and a bigger 2.1-liter, 95-hp
engine that reduces 0 to 60 times from an

agonizing 17.3 seconds to a more reason-
able 14 4 seconds. This spring, a $2100 4-
wheel-drive Synero option will be avail-
able on both the Vanagon and Camper. It
will make an outdoor fan's heart go
pitter-pat, but its dismal 22 6-second 0-
to-60 time will give vou time to plant
flowers along the roadside as you steam
away from a traffic light!

Chevrolet Astro

What a disappointment! General Mo-
tors’ all-new Astro had the same gesta-
tion period as Ford's Aerostar, yet the
Aerostar is a tour de force, the Astroisa
bomb, Just as the Aerostar is built off the
Ranger pickup, the Astro is built off the
3-10. However, something got lost aJnng
the way. A new 4.3-liter V& helps gwe
the Astro a 5000-pound tow rating, but
that’s about the only good news.

Our families thought the Astro was
ugly. For some reason, General Motors
chose to supply us with a van tarted up
with a 25823 aftermarket package by
Starcraft. The less said about it, the
better, except to note that the Starcraft
seats and accommodations were even
worse than the stock Astro's,

The Astro falls down on basic design
compromises, HRear visibility iz very
poor, There's no passenger foot room,
the engine intrudes into the interior, the
instrument panel is awkward, the driv-
ing position is uncomfortable, the step
into the side door is too high for most
people, and the list goes on and on,

Mechanically, too, the Astro disap-
points. The ride is choppy, the steering is
numb and the slow-shifting automatic
transmission makes the big, powerful V6
seem to be struggling.

The shame of it is that, with the
marketing clout of Chevrolet, the Astro
could easily turn out to be the best-
selling family van. But as our families
summed up, “This truck needs a com-
plete rethink—a lot more engineering
work and new styling., [t's very old-
fashioned, oafish and truck-like to drive,
M would have done better to have just
copied Chrysler.”

Conclusion

If you want versatile everyday trans-
portation plus a basic eamper you could
take cross-country with the kids, buy a
Plymouth Voyager or Dodge Caravan.
They represent the class of family vans,
If you need towing ability, and don't
mind being whistled at, get yourself one
of Ford's stylish Aerostars.

If you want to take a year off and camp
your way through the National Parks,
Volkswagen's Westfalia makes more
sense than a full-size RV, And if you're
thinking of buying a Toyota or Chevrolet
Astro/GMC Safari, do yourself a favor
and drive a rsler or Ford before you
sigm the papers, You just might find that
vour family agrees with our families. P™
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Actual length of car: 8 inches,

Now for the first time, X-ACTO captures
the peerless automobiles of this century
in the richness of genuine hardwood.

Due,ﬁenherg. Unquestionably one
of the very finest motor cars built
in the 19305, A car of such beauty
and refinement that, for more than
half of a century, it has been a source
of supreme pride for the few who
could afford to own one.

Today you can share in the Duesen-
berg legend and experience the per-
sonal satisfaction of crafting this vin-
tage car with your very own hands. Be-
cause now, the makers of X-ACTO® brand
precision tools and hobby products,
bring you the incomparable Duesen-
berg in a wood kit you build yourself,

-

Perfect for beginning craft enthu-
siasts, yet challenging enough for
experienced woodcrafters, the
Duesenberg Vintage Car kit features
over 60 pieces, including precision-
cut hardwood parts and handsome
brass details, and complete instruc-
tions for assembling and staining.
You'll also receive FREE finishing
materials and a history card detail-
ing the specifications and unique
personality of this classic automobile.

Available Exclusively by Mail
The 1931 Duesenberg J-Arlington

Sedan is the first in a series of Vintage
Car kits and will not be sold in hobby

X-ACTO INVITES YOU TO
Craft your own

e 1931 Duesenberg

shops or stores. The series spans
automotive history from 1912 to 1957,
including distinguished models such
as the 1931 Rolls Royce Phantom and
the 1955 Thunderbird (as well as
models pictured here).
Complete Satisfaction
Guaranteed

Send for your Duesenberg kit now
for only $19.95" If not completely
satisfied, you may return it for a full
refund. Keep the Duesenberg, and you
will become a certified member of
the Vintage Car Club of America, which

Each Vinlage Car comes with hardwood base and brass
name plate. Top: 1912 Ford Model T Toering Cax
Boltom: 1929 Mercedes 35K Roadsier

— e — —— —— m— —

\) Vintage Car Club of America |

'{"Wﬁ. 80 Newbridge Road, Bergenfield, 1\ 07621 |

entitles you to examine other Vintage | s s me the buesaberg ageca by kTR |
Car Kits in the series, with no obliga- mm'ulm-uwm lu:.;mnah—-
i refund. If | decide to keep the Duesenberg, | will become a
tion to buy. - | certifid member of the Vintage Car b of Aerica mad recsive. |
To get your Duesenberg kit. mail I mml‘r“‘iﬁmﬂhlﬁwhﬁmﬁﬁfy |
However, | am no abligation any -
mecoupan [Dﬁil]l'. over and | may cancel my membership at any time.
I The Map Case is my PREE GIFT even if | retum the Duesenberg Kit. |
1 preder o pay as folbows:
I [0 Check or Money Order enchsed ) Bill me prior o shipment  FD-09 |
This Vintage Car ﬁ;‘#h#ﬂﬂmﬂ‘hﬂ Amevican Express (] '-"'lﬂ!““l:
Club Map Case I . |
holds your history
==\ cards, which I VRN K |
come with each I |
kit, and }'cur SIGNATURE
______._._.--' Club Mem 1 u_nn :é:n |
ship Eertlfl MAME
Tate. Perfect I |
for storing road | ADDRESS I
maps in your glove com- = = o
partment. Yours fo Keep, €VER | «pu suate sales tas and 52.05 shipping and handling _j

if you retum your Duesenberg kit.



Science

BY DENNIS ESKOW

Seientists who want to look
at individual atoms are able
to reach the submicroscopic
particles by “tunnel.”

IBM's seanning Tunneling
Microscope can produce im-
ages of gold, silicon and
graphite atoms as they actu-
ally appear at the surface ofa
sample of the material.

Just five years ago, it was
impossible to look at an indi-
vidual atom. But the new
IBM device, which actually
BErves as a 2ooim on any E].E'E"
tron microscope, imparts a
charge to a surfare where
two atoms meet, driving the
electrons of each in opposite

directions and separating
the atoms,
The tiny device then

makes an image of the sur-
face. Dark spaces alternate
with lighter splotchy atoms.

a hand,
images of individual atoms, shown as light splotches

above.

It looks like a microscopie
revolution has begun.

Comet lab

Reports are being prepared
on last October's encounter
of a NASA satellite with the
comet Giacobini-Zinner. The
major studies in progress
now are centered on images
sent back of the comet’s tail.
They show very turbulent
clouds of space dust. Physi-
cists are studying the images
for information on the
strength and direction of the
solar wind. The wind may
one day be the power source
for giant sailing spaceships.

Voyager's sto
This month, NASEJ: Jet
Propulsion Laboratory

(JPL) will get man's first
closeup view of the planet

Uranus when the Voyager 2

spacecraft enters the sev-
enth planet's gravity field
(zee Voyager's Next Stop on
page 90). While scientists
are excited about that, they
are just as excited at recent
findings from Voyager 1's
encounter with Jupiter in
1979. Studying photos from
that mission, astronomers
have now confirmed the ex-
istence of a “gossamer” ring,

an extremely thin gathering |

of space dust and rocks. Us-
ing computer enhancement,
JPL researchers found the
gossamer ring just outside
the already identified bright
ring of Jupiter. The new dis-
covery indicates there was a
lot more matter in the form-
ing of the solar system than
originally thought.

' In control

My quest for the first jour-
nalist seat aboard the Space
Shuttle is progressing nice-
ly. I've just begun studying
the Shuttle's propulsion sys-

| tem as part of my NASA

extension course. In orbit,
the Bhuttle can't use stan-
dard aviation equipment to
roll, pitch and yaw. Moving

| around is done with the Re-

action Control System—i4
tiny thrusters fired at once
for forward propulsion or al-
ternately to give the Shuttle
a push in one direction or
another, The thrusters are
very responsive and require
only a light touch at the eon-
trols. Speaking of light, I've
lost my first 20 pounds. More
on that next month.

Burst of light

New light is being shed—
literally—on the cause of
epilepsy, a dizsease in which
there is an interruption of
nerve function. It causes vie-
tims to black out for a few
geconds. And in  severe
cases, it causes seizures,
Now Barry Connors and his
team at the Stanford Schoaol
of Medicine have pinpointed
what may be a major cause of
epilepsy. Using radiographic
imaging techniques and a
special dye called Luecifer
Yellow, Connors and his as-
sociates have found “burst-
ing cells" in epileptic pa-
tients. In such nerve cells,

Radiographic image of a ““burst-
Ing” nerve is clue to epliepsy.

the body's electric current
builds up and bursts out, in-
stead of flowing through the
cell as it is supposed to do.
The sudden burst of energy
disrupts the normal flow of
information from nerve to
nerve. Further studies are
in progress, and scientists
believe the work may even-
tually lead to the use of a
chemieal to smooth the elec-
tric flow in bursters, ending
some forms of epilepsy.

Shuttle’s

children

Some think the Space Shut-
tle program has been a waste
of tax dollars. But they're
not looking at the big pie-
ture. Cordless power tools
are the result of the Space
Shuttle program. Advanced
heat pipes for the auto and
other industries come from
Shuttle rocket research. Ce-
ramic engines in race cars
are the offspring of ceramie
experiments done during the
Shuttle design phase.

The contributions the
Shuttle has made to industry
are so0 impressive that the
Society of Manufacturing
Engineers has compiled a se-
ries of articles from trade
magazines and professional
journals outlining the break-
throughs. The collection of
articles has a good reading
pace that changes often
enough to hold the interest
of even a nontechnical read-
er. The book, Space Shuftle:
A Triumph In Manufoctur-
ing ($35, Society of Manufac-
turing Engineers, Dear-
born, MI), is worth it. PM
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(Conedinned from page £21

certain proteins, so it cannot be offered
and accepted by just anyone. And the
dezign of its cells could also be im-
proved. The average corpuscle, at 8
microns in diameter, is twice the width
of capillaries it must pass through.

Dr. Djordjevich’'s AE could better
nature on all of these shorteomings.
The oxygen-carrier hemoglobin, taken
from any number of sources (including
expired human blood or animal blood),
is enclosed in lecithin/cholesterol bub-
bles. Using a technique called high-
pressure extrusgion, he can vary the size
of AE down to half, a tenth, a thou-
sandth of the original. The blood does
not carry viruses, could be transfused
to people of all blood types and, if mass-
produced, it could be made available for
a tenth the price of donor blood.

What better to carry AE than a set of
Dacron and Teflon vesszels? Thouzands
of people have these today, Some, with
severe atherosclerosiz, have had more
than 80 percent of their major arteries
replaced. Researchers have found a
way to get cell: to grow a natural inner
lining within the artificial vessel, mini-
mizing the risk of elotting,

With human blood ecirculation, the
heart of the matter is the heart itself,
While the Jarvie-7 artificial heart has
demonstrated remarkable success, it is
still a long way from the ideal replace-
ment part. At Penn State, for instance,
researchers have developed a pneumat-
ie deviee that weighs only a pound (the
same weight as the human heart and
nearly half the weight of the Jarvie-T).
According to its developers, the pump
responds automatically to the body's
changing needs for blood flow, increas-
ing it, for example, when a patient sits
up, walks, grows angry or afraid. This
svstem still leaves the patient tethered
to an air compressor the size of a
washing machine.

A power source as implantable as the
pump is the sought-after grail of re-
search today. Dr. William Pierce at
Penn State has built a small, implanta-
ble motor that has kept a calf alive fora
week, University of Utah researcher
Wilhelm Kolff and his colleagues have
alzo pioneered the WAK, or wearable
artificial kidney. Designed for travel,
the device offers hope of new mobility
for the 70,000 kidney disease patients in
the U.8. alone who are strapped to
dialysis treatments—usually three, 4-
hour sessions a week. The WAK is
basically an B-pound, battery-powered
filtration factory.

G;ile most organs may be replace-
able—by artifice or transplant—the
eve poses staggering problems, In fact,
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says Yale ophthalmologist Dr. Scot
Sollaway, “vou ean’t think of the eve as
a separate organ—it's an extension of
the brain.” When blind patients ask
about transplants, he tells them there
are about 2 million nerve fibers joining
each eye to the brain. Even if a surgeon
could connect one fiber a minute, finish-
ing one eve would take a lifetime.

There have been some fascinating
attempts to bypass the eve and create
vision without it. Dr. William Dobelle,
working at Columbia University in
New York, placed a miniature camera
in the eye socket of a blind person. The
camera was hooked up to a plastic
gheet, which held 64 electrodes and was
placed over the visual cortex of the
brain. The information from the camera
would be “painted” on the sheet much
the same way as points of light make
images on a scoreboard,

Ears

It's not known how many people in
the UU.S. are affected by hearing loss,
Estimates range from 2 million to 3
million. It is, however, fairly certain
that by the age of 70, one out of three
Americans has significant hearing loss,

Now a new device—the cochlea im-
plant—translates sound into electric-
ity, activating bipolar contacts laced
along a wire in the inner ear and direct-
ly stimulating the auditory nerve. Even
though the 500 patients who have test-
ed the deviee cannot distinguish be-
tween tonal qualities of various noises
(it all sounds like radio static), they can
still hear a door- close, horn honk, or tell
if someone in the room—someone they
don't happen to be looking at—has
started talking to them.

Skin

Artificial skin has been developed in
the laboratories of M.LT. Designed to
aid burn victims, the product is as thin
as a paper napkin and relatively easy to
produce. Based on the construction of
natural skin, it's made of two layers: an
inner one of collagen (taken from cow-
hide and shark cartilage) and an outer
layer of silicone. As the burn heals, the
patient's skin uses the collagen as a
kind of trellis. Meanwhile, the zilicone
shields the vulnerable tissue from bac-
terial attack. After about three weeks,
the zilicone is simply peeled away.

Limbs and joints
Structural problems ave no simpler,
Limbs are awesome marvels of engi-
neering. When you consider that with
each stride, hip and knee joints take
three to five times the weight of the
entire body (and the average sedentary
person takes about a million steps per
vear), it's amazing that things don't go
wrong more often.
{ Please fiee fo paonge 1520
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Today some 190,000 joints are re-
placed annually in the U.S. alone, Most
of these are hips. The FDA registers 49
generic types of artificial joints, includ-
ing 12 hips, 12 knees, five shoulders and
four elbows, The basic principle is a
metal {chrome-cobalt or titanium alloy)
surface meeting with a tough plastic
(usually polyethylene).

Up until only recently, the weak link
in joint replacement has been the ce-
ment that joins prosthesis to bone.
Today, by creating a textured, porous
gurface where the prosthesis touches
bone, physicians are able to stimulate
biologic ingrowth—bone grows into
and around the artificial bone.

For younger patients needing a com-
plete femur, or thigh bone replaced,
Dr. Michael Lewis of New York has
developed an artificial bone that
“erows,” The metal pipe-within-a-pipe,
telescopes with a simple screw mecha-
nism. Every year or so, X-rays are
taken of both legs: the “bionic” leg is
compared with its normal counterpart.
The physician decidez how much
growth is required, opens the leg, and,
using a kind of Allen wrench, makes the
necessary extension adjustment.

The ideal bionic arm or leg would look

natural and function normally, That
happy marriage of appearance and ap-
pliance iz a ways off, but there have
been major strides beyond peg legs,

The FlexFoot, for instance, is soft,
natural-looking plastic formed around a
carbon fiber J that replaces the shin,
ankle and foot. Rather than jamming
against the pavement, the FlexFoot
absorbs the body's weight and springs
back, giving the amputee a slight push
and a mare normal stride. The leg
replacement is expensive (up to $7000)
but, according to one of its developers,
as long as the user stays within 20
pounds of body weight at the time of
fitting, the FlexFoot has a virtually
infinite fatigue life,

The main problem with developing a
leg that is powered is finding a small
enough power source. As one expert
puts it, you'd need a shopping cart full
of batteries to run a set of powered
mechanical legs. But a prototype has
been tested with some success.

Powered arms and hands, however,
are becoming fairly common. Notable is
the Utah Arm, developed by Stephen
Jacobsen. The device is myoelectrically
controlled. That is, instead of depend-
ing on the cables and straps of older
hook prosthesis, the motors of the el-
bow and hand are triggered by a slight
flex of muscle in the amputee's stump.

Options make the arm tailorable to a
patient’s needs. In Canada, a myoelec-
tric arm was modified to allow a patient
to play the saxophone,

But the main limitation down the
road in powered prosthesis is the rota-
tion motor. Gears, weight, friction,
noise—all kinds of design complications
are centered in the motor, says one of
Jacobsen's colleagues. Creating the
perfect motor would start a whole new
ball game,

Arnold Schwarzenegger, who played
The Terminator and starred in the
more recent high-tech film hit “Com-
mando,” did considerable research into
proposed improvements in the human
body. He drew the conclusion that hu-
man bodies are still getting stronger,
faster and longer-lived at a pace too fast
to be passed by cyborgs. In his Ency-
clopedia Of Modern Body Building (Si-
mon and Schuster, $35), Schwarzeneg-
ger noted that each succeeding
generation of body-builder has exceed-
ad the feats of its predecessors by 25
percent or more.

Still, no man will ever see in the dark
or leap over 20-story buildings without
the asgistance of machines. And in the
recesses of the world's greatest bioen-
gineering labs, the goal is still to one
day build a eyborg like the character
Schwarzenegper portrayed. ™

Learn the money-making art of
Locksmithing! Home study with the
tamous Locksmithing Insti-
tute is like an actual ap-
prenticeship...in your
OWN well-equipped

instruction!
START NOW!

Get these professional advantages at no extra cost
when you take Locksmithing Institute training.

BE A LOCKSMITH!

key machine, locks, keys, parls,
picks—all at a price many grad-
vates say would be fair for just the

due to rising crime. The Institute,
of course, can't guaranies you a
job or income, bul we have suc-
cessfully trained thousands of
man and women with basic me-
chanical aptitude in this most

lock shop. You woaork
under 3 Master Lock-
smith instructor, re-
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In mere weeks you can be ready to
make money copying keys or in-
stalling locks. Laler, you can get
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cludes a special unit on Fire and

Burglar Alarm Systems—another
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Adelinda Qrsi, Ir.,
Arusa, Calil.
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Frank R. Bishep,
Holt, Mich
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WORTH WRITING FOR

LOCKING FOR IDEAS ON TOOLS, HOME IMPROVEMENTS, HOBEIES &
MORE? CHECK THESE LISTINGS, THEN USE THE COUPON BELOW.

148 WORKSHOP WONDER

Woodmaster describes the advantages of their new variable feed-rate

planer that converis into a molder, jointer or sander. Also ides the

Enms to some frequently asked quastions about the 4-in-1 planers.
ree

148 THE ART OF WATERFOWL CARVING

Stackpole Books' brochure describes their new book on waterfow! canv-
ing. Learn first hand the star-to-finish carving and painting techniques
from a world class carver. Free

150 FIREPLACE WITH VIEW

Jotul USA's brochure describes its new System 18 fireplace. This unit
produces 55,000 BTU's; has glass door for fireview and will burn gver-
night. Cast iron stoves included. Free

151 THINGS YOU NEVER KNEW EXISTED

Fun-filled catalog whera the unusual is the usual. 1,800 hard-to-find
novelties, hobby and sporis equipment, jokes, Iricks, science and elec-
tronic items. Free

152 PROTECT YOUR FAMILY'S HEALTH
Have your medical hlﬂur{(rmdud on micrafilm chips. This brochure
ivas datalls on what the VITAL card is and how it works, Can be read
hospitals, pharmacies and libraries everywhere. From Medical Infor-
mation Systems. S0¢

153 TIPS FOR THE GOLDEN YEARS

Mational Homa Life Assurance’s 24-page booklet offers tips on livi
active life in retiremeant. i1's full of meney-saving information and helpful
ﬂm-ﬁgnmmmmmymmgmmlnemmnnd real
estate. Free

154 MACHINERY MAGIC

Delta International offers a 44-page machinery catalog for building
trades and home shops for the de-it-yourselfer and professional crafts-
man, A complete line of saws, dnill presses, grinders, jointers, lathes,
shapers accessones. Free

155 PERFORMANCE PARTS
Brand new B0-page catalog available from GM Parts iuah.mr;j; pertor-
mance paris”, part numbers which are availabie llhrough GM dealers.

i‘-:ps?:.rme seclions on Chevrolet, Buick, Pontiac and Oldsmobile.

156 KITCHEN SPECIALISTS

The Mational Kitchen and Bath Association's 84- diracto

tains names and business addresses of gquali kitchen dealers
throughout the US. who have subscribed to the association's stan-
dards of fair pricing and professionalism. Free

15? UHEﬂHHOH WOODWORKING HARDWARE
page catalog features hard-to-find woodworkers' hardware.
Indudd wnnd 1urnd , loy wood wheels with rubber treads, original
rg x hardware, country-look projects and stencil-
mg supplras

158 MAYBE THE CAR OF YOUR DREAMS IS A TRUCK

Find out about the 1986 Mazda B2000 truck experience in their 26-page
full-color catalog. There are six different models to choose from —
including a low-price extended cab truck. Free

159 AMERICAN ADVENTURE

Rediscover America on a steamboat vacalion. The 1886 Delta Queen
Steamboat brochure details their steamboatin’ journeys on the Missis-
sippi. Free

160 FLY LIKE nu EAGLE

Cessna answars the most commonly asked questions about learning to
fly. Explains the Cessna Pilot Center training program, including learn-
ing procedures and financing programs. Free

161 HOME ON THE RANGE
Rio Grande Ranches explains how you can own a ranch in Colorado.
Package includes photos of sites, recreation areas of the San Luis

Valley and a property report. Free

162 GO FOR THE GOLD

Alahama Metals Company’s fiyer explains how their manual can teach
i? recycle and reclaim precious metals from “scrap.” $1.00 (Re-
ndahla upon order.)

163 THE WORLD OF SAWS

Jonsered Chain Saws offers a new 2B-page color brochure that takes

you on a pictorial tour of various wood cutting operations in 10 countries

gmund the world. Includes technical data on 10 differenl chain saws.
g

%?.;‘r..; ﬂng"“ Jamphiot explains the banefit of their Fold-A-Leg Saw-
S panmy ax I 13| r =H
bracket. Made from steel, this bracket allows you to store the
saMmrsa aaslry For carpanters, painters, paper hangers. Free

165 COMPONENTS CATALOG

Brand new 48-page catalog is available from American Design Com-
ponents, a distributor of electronic and computer-related parts and
components, Lists IC's, semiconductors, blowers and fans, motors for
the hobbyist, teacher, or design engineer. Free

166 THE CUTTING EDGE
Forrest Manyfacturing Co. gives the cum
llpped saw blades. Includes testing

nce between table and radial saws. Fraa

of their carbide-
amplains the differ-

167 ALL ABOARD
Get the full story on Cobalt boats in their new 1986 brochure. Includes
background, corporate ethic and model-by-model information. Free
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GIANT PRINTER SALE!

List $399.00 10" Printer

*179%:

T Year Warranty

120-140 CPS

Premiuvm Quality

List $599.00 15%2" Printer

*239:

10" Comstar 10X — This Bi-directional

Tractor/Friction Frinter prints
standard sheet Bi&"'x11"" paper and
continuous forms or labels. High
resolution bit image graphles,

underlining, horizontal tab setting, true
lower descenders, with super scripts and
subscripts, prints standard pica,
compressed, expanded, block graphies,
ete. Fantastic wvalue. (Centronics
parallel interface. )

155" Comstar 15X — Has all the
features of the 10" Comstar 10X plus a
wider 15%"' carriage and more powertful
electronics to handle large ledger
business forms! (Better than FX-100).
The 15%'" Comstar 15X also prints on
standard size paper and continuous
forms and labels. Fantastic wvalue.
(Centronics parallel interface.)

List £599.00. Sale $239.00.

T

List $399.00. Sale $179.00.

List $499.00 10" Printer

*229

1 Yeaor Warranty

150-170 CPS

High Speed

List $699.00 15%" Printer

*289*

10" Comstar 180+ High Speed — This
Bi-directional Tractor/Friction Printer
combines the above features of the 10"
Comastar 10X with speed (150-170 cps)
and durability. Plus you get a 2K buffer,
88 wuser definable characters, super
density bit image graphics, and square
print pins for clearer, more legible print
(near letter guality). This is the best
value for a rugged dependable printer.
{Centronics parallel interface. )

List $480.00. Sale §220.00,

154" Comstar 160+ High Speed — This
Bi-directional Tractor/Friction Printer
has all the features of the 10" Comstar
160+ High Speed plus a wider 15"
carriage and the heavy duty electronics
required for today's business loads. You
can use large ledger business forms as
well as standard sheets and continuous
forms and labels. This is the best wide
carriage printer in the U.5.A.
(Centronics parallel interface.)

List $699.00. Sale $Z85.00.

List $599.00 10" Printer

Lifetime warranty™

165-185 CPS

High Speed & Letter Quality

List $599.00 10" Printer

259%

10" Comstar 2000 — The ultimate printer
has arrived! This Bi-directional
Tractor/Friction Printer gives you all
the' features of the Comstar 180 plus
higher speed (165-185 cps), 256
downloadable characters, proportional
setting, external dark printing mode and
a *lifetime printhead warranty. PLUS ...

\a

li-""'nr

A

*259%

With the flip of a switch you can go into
the letter quality mode which makes all
your printing look like it came off a
typewriter. Turn in term papers, do
articles or just print programs. Have the
best of letter quality and speed in one
package. Fantastic printer (Centronics
parallel interface.)

List $580.00. Sale $259.00.

® 15 Day Free Trial — 1 Year Immediate Replacement Warranty

Commodore-64, VIC 20 — $38.00

OTHER COUMNTRIES, EXCEPT CANADA

days lor delivery, 2 to 7 daya lor phone orders. 1 day express mail !
VISA — MASTER CARD — COD

Add $10.00 ($14.50 for 15" Printers) for shipping. hondling ond
insurance. lllinois residents plecse odd &% tox. Add $20.00 tar
CAMADA, PUERTD RICD, HAWAN, ALASKA, APD.FPO orders.
Canadian orders must be in US, dollars. WE DO MOT EXPORT TO

Enclose Coshiers Chack, Money Ovrder or Personal Check, Allow 14

No C,0.0, to Conado, APO-FPD.

Parallel Interfaces
Atari — $58.00

Apple I1, II + , I1e — $58.00

PROTECTO

We Love Our Customers
22292 M. Pepper Rd., Barringten. Illingis 60010

312/382-5244 1o order



Commodore 64
COMPUTER
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SYSTEM SALE

Deal 1 Deal 2 P _ /& Commodore
Commodere 64  Commodore 64 v o & C128 Computer
Com. 1541 Bisk Orive 1541 Disk Brive i $289.00 *
Com. 803 Prister 17" Zewith Caler Moniter '

‘407 *457) .. . /§ camun

PLUS FREE S49.05 0 | [ PLUS FREE 540035 0V Disk Drive

Barrons Adventure Barrons Advestans ey : $259.00 *

...

SUPER OFFER (Expires 1-1-86) SUPER OFFER

To introduce you to the C128 computer, we are offering you YOUR FIRST 530 OF

SOFTWARE from our 64 page catalog FREE when you buy a [1 C128 Computer from

Protecto. Just send this coupon along with your order. Choose software worth $30 or
=% more at sale prices from our 64 page catalog and subtract $30 from the total.

—_1%30 (1 Coupon per family) Software From Protecto’s 64 Page Catalog Only § 30

TRy

% Commodeore C128 Computer $289.00. This all-new revolutionary 128K computer uses Commodore 64 computer software,
CPM Software, plus new advanced C-128 seftware. You poy only $289 for the C128 computer! Less the value of the Special
Software Discount Coupon (see poge 14 of our 64 poge cotalog) we pack with your computer that allows you to Save
Owver $250 off software sole prices! ! With only $100 of savings aopplied your net computer cost is $189.00. PLUS $30.00
Your Cholce FREE Software.*"

340K 1571 Commodore Digk Drive $239.00. Double Sided, Single Disk Drive for C-128 allows you to use C-128 mode plus
CPM mode. 17 times faster than the 1541, plus runs Commodore 64 software. You pay only $259.00 for the 340K 1571
Commodore Disk Drive. Less the value of the Special Software Discount Coupon (see page 14 of our 64 page cotalog)
we pock with your Disk Drive that allows you to Sawe Over $250 off software sale prices! With only $100 of sovings
applied your net Disk Drive cost is only $159.00.

Add $10.00 lor shipping. hondling and Insuronce. lllineis residents
LrispgaEras s iy PROTECTO
ALASKA, APC-FPO orders. Conodion orders must be in U.5. dollars.
WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA.,
Encloss Coshiers Chech, Money Order or Personal Check, Allow 14 We Love Our Customers

Sos Sov sutivmey. 0w T ey Jar e avelan, | s ons sl 22292 N. Pepper Rd., Barrington, lllinois 60010
WISA — MASTER CARD — C.0.D.
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BY JAMES B. MEIGS

Trends for ‘86 Iinclude
wider availability of B-
mm format video gear.
Camcorders such as Kyo-
cera Finemovie 8 will fea-
ture autofocus.

The

video
reached a major milestone
last month when my parents
bought a VCR. Then they
got it home and discovered
what more than 20 million

other Americans already
know: These television-age
tovs can be infernally com-
plicated to set up and use.

Like my parents, most
people manage to get their
VCR working sooner or lat-
er. But I'll bet a sizable num-
ber never get far enough into
the owner's manual to find
out just how much their
VCERs= ecan do.

Setting uwp a VCR
shouldn't be an exercise in
frustration. For anyone
who's just starting out in
video, or for those who sus-
pect they aren't taking full
advantage of the VCR they
already own, here’s a quick
tour through some of the
hook-up fundamentals.

Though sometimes poorly
written, the owner's manual
is still the first thing wou
should check when you take
your VCR out of the box—

Get set: VCR hookups

revolution |

even if it's your second or

third recorder. Read it, then

unpack all the cables and ac-

| cessories that came with
your VCR, Take a good look
at the back of the VCR and
TV, and any antenna wires
or cable TV connectors.

If you have a rooftop an-
tenna, check to see which
type of cable it uses. The
most primitive type is the
flat, 2-lead wire known as
A00-ohm cable. This connects
to your TV using two
serews, one to make contact
with the flange at the end of
each strand. Another type of
antenna connection is the 756-
ohm coaxial cable, a round,
shielded wire that is superi-
or for long cable runs. This
type should be familiar to

| anyone with cable TV—

| that's what comes into the
house, Normally, T5-ohm ca-
ble terminates in a screw-on
fitting that attaches to a pro-
truding screw mount called

| an F-connector.

| If you are using 300:chm

| cable to get the signal from a

[rucrftnp antenna (or if you

use an indoors antenna,
which also usually has a 300-
ohm output) you'll need a
300- to 75-ohm converter to
connect it to your VCR's an-
tenna input F-connector.
This is a very simple gadget,
but don't count on it being
included with your VCR.
Onee your VCR is hooked
up to an antenna, take a look
at the back of your TV set. If
it has an F-connector input
on the back (it will probably
be labelled Antenna In), this
will make hooking up the
VCR quite simple. A short
length of 75-0hm cable
should have been included
with your VCR. Plug one
end into your VCR's Anten-
na Out F-connector, and the
other to the TV's Antenna
In, and you're in business.
If vour TV set has nothing
but two pairs of screws (one
pair for VHF reception, the
other for UHF), you'll needa
75- to 300-0hm connector to
feed VCR pictures and
sound to your TV. Again,
this is a simple device, but
it's not always included,
Both 300- and 75-0hm ca-
bles carry TV =ignals just as
they are broadeast, as RF
(radio frequency) signals
with picture and sound com-
bined. Though convenient,
RF ecable is not the best way
to send sound and pictures
from the VCR to your set.
The reason is simple: Be-
fore a TV set can reproduce
an RF signal on the screen
and through its speaker, its

| tuner has to separate the |

audio signal from the video.
The tuner in the VCR does
the same thing before re-
cording the sound and pic-
ture on tape. In order to
send that sound and picture
to the TV set through RF
cable, the VCR has to re-
combine the video and audio
signals as if they were about
to be broadeast again. The
whole roundabout process
degrades audio and video
quality substantially below

what the audio and video
sipnal could be if sent to the
TV set separately.

Fortunately, this is easy
to do—if you have the right
kind of TV zet. The ability to
accept these separate (or di-
rect) audio and video inputs
is one of the most important
features of the sophisticated
TV setz known as monitor/
receivers. Check the back of
your set: If it has round pho-
no plug inputs (like the jacks
on a hi-fi amp or receiver),
yvou're in luck. Most recent
TVs do. Any standard audio
cable with phono plug (also
called RCA plug) tips can be
used to make the direct vid-
eo and audio connection.
These cables are available in
varying lengths at most elec-
tronics stores.

If you have cable televi-
sion, the VCR hookup is
more complicated. In next
month's column, we'll show

| you how to make this com-

plex connection.

The medium is

the message

Though owner's manuals
traditionally have been al-
most useless for helping peo-
ple cope with real problems
of setting up a VCR, at least
a few manufacturers are try-
ing to do semething about
the problem. In particular,
Zenith has done an excellent
job helping new owners get
acquainted with the compa-
ny's new VR3200 VCR. It's
a good thing, too: The 3200 is
not only a hi-fi stereo model,
it also includes an MTS (mul-
tichannel TV sound) decoder
for receiving stereo TV
broadeasts. Both are compli-
cated features that could
baffle neophytes and old vid-
20 hands alike.

When [ opened the box,
the first thing 1 saw was a
bold red and black folder
that said “Read this first!”
Inside were simple—and 1
mean simple—pictures

showing the easiest way to

Zenith's addressing the problems of VCR setup. Models VR3200

{shown)| and VR3100 come with easy lessons on videocassette.
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connect the VCR to a TV and turn it on.
The box also held a prerecorded cas-
sette labeled “Video Operating Guide.”
The instructions told me to insert the
cassette and press play.

For the next half hour, I sat and
watehed a pleasant how-to videotape
covering all the basies on setting up and
using the VCR (it also covers the slight-
Iy less expensive model 3100). The cas-
sette includes 10 chapters, color-coded
to make it easy to find them by fast
seanning. Everything is covered—from
playing a cassette to recording TV
shows in stereo.

While the Video Operating Guide is
not a substitute for the owner's manual
{(which is far better than most, by the
way), it's a good way to get familiar
with most of what the Zenith VR3200
VCR can do. If more manufacturers
would follow Zenith's lead, buyers
could spend a lot less time trying to
decipher the operating instructions and
more time using their VCRs the way
they're suppozed to be used.

Despite its high level of video and
audio sophistication, the VE3200 ($800)
is refreshingly simple to program and
use. The unit's liquid-crystal display
leads you through the programming;
commands are entered through a well-
layed-out touchpad panel on the VCR's
front. This panel flips down to reveal
less-frequently used controls. The
WVR3200's wireless remote control oper-
ates most VCR functions, and doubles
as a remote for Zenith TVs.

Looking ahead

If you're waiting to buy a VCR (or to
buy your next VCR) because you think
prices will continue to plunge, you
gshould think again. With some wvery
basie recorders selling for under $200in
some cities now, it's not clear how much
lower they can go. Even if prices fall 10
percent this year, that's only 20 bucks
off a $200 deck.

Digital TV sets will explode in num-
bers and features during 1986. Toshi-
ba's iz here already, and Panasonic
ghould have its 20-inch digital model in
gtores soom. Mitsubishi has shown a
digital set able to display still-frame
images from nine channels at once.

Expect the 8mm video format to
gain ground in 1986, Several additional
companies will join Canon, Fuji, Ko-
dak, Kyocera, Pioneer, Polarcid, Sanyo
and Sony with 8-mm equipment. On tap
for 8-mm camcorders is autofocus. Also
coming is a sophisticated modular
home/portable system from Kodak.

Speaking of which, 1986 might be
best remembered as the beginning of
the end for film-based still photogra-
phy. Kodak's just announced a video-
based system that represents the first
steps toward totally electronic photog-
raphy. Stay tuned. ™
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st TRLUMBULL, CT 08611-0398

FAMILY OF SEVEN CUTS
HOT WATER BILLS IN HALF!*

Tankless Heater Provides Endless Hot Water

The Hughson family
just took 7 showers in
a row — the 7th was
as hot as the first —
and they're saving
hundreds on their hot
water bills too.

The Hughson lamily of Pennsylvania

Sound, Simple, Money-Saving Idea

Did you know that much of the energy
used to heat your basement tank of water
is dissipated right through the walls of the
tank itself and into your storage or crawl
space area?

The Perfect Answer-New Thermar™
Tankless Inslant Hot Water Heaters

If heat losses are created by the need to
keep large volumes of water standing in a
tank, why not eliminate the tank? And,
that's just what Thermar™ has done. In its
place we have developed a tiny, super
powerful instantaneous heating unit which
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A microswitch on the unit auto-
matically turns onthe moment hot waler is
needed. Then a continuous stream of
delightful, sparkling hot water flows from

costs and energy CONSCIOUSNEsSS, & new
THERMAR™ TANKLESS INSTANT HEATER
should be considered by everyone inter-
ested in saving money and saving energy.

TANKLESS

STORAGE TANK
H

Storape tamks keep
large wolumes of
Igr heated ...

Tanklets design is
small in size, 1]
store heated water —

the tap for shower or wash basin. IMAGINE lime. Tank cycles on  bul creates i on de-
— as much hot water as you want — | MMICZLRT SO R TR 0O Rhe
produced in a never-ending stream as long away. Tank can also  waler. Can produce
as you need il. “run oul” of hested 120 gallons and more

he ordinary Tank-Type Hot Water waler when needed. an hour!
Heater is the most “Energy Costly™ appli-
ance in your home. In this day of rising UL Listed Electric

and AGA Certilled Gas Models

W
CDFFD“HIONI Healers
. ca's Laader in Tankless
: :m::;m Popular Sciance Magazine
ion!
& Seen on Tel@wision
& Member — Gas Appliance
l panufacturer's Association Inc.

" FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS
USE COUPON BELOW

Thousands in Use Around the World

You'll recover lhe initial costs many times
over in fuel savings as the years pass. And,
you'll enjoy a lifetime of hot water —
shower after shower after shower!

* Bavings will depend upon lecel coat of heel, iype of fuel
used, condiion, sge and type of present heaier sguipment.

Call Toll Free
1-800-854-8679

Conneclicut Resigents Call
452-0055

| would like to cut my hot water heating bills in hall! Please RUSH your FREE catalog of THERMAR™
INSTANT, TANKLESS HEATERS. Include details of the absolutely unigue 10 year guarantee and
lifetime rebuilding option. | understand that | am under no obligation to buy.

JOHNSON POWER TECH
THERMAR CENTER

sy prind
ADDRESS

STATE ZIP

Bramptn, U LONON _ _ o e MO18E

- - -
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Canon TS8OAF vs.

Canon TBOAF with 75-200-
mm zoom photographed van
approaching at 20 mph.
Shooting continuously,
TBOAF fired 8 shots in the 7
seconds it took van to cover
180 feet. Shown here Is every
other exposure, working
backward from frame-filling
final shot. Compared to first
frame of Minolta sequence at
far right. van in first frame
abowve is larger because it has
approached closer to camera.
Reason: TBOAF autofocus
takes slightly longer to fix
on target.

BY STEPHEN A. BOOTH
Electronics Editor

all them “camputers.” That's what
you get when you cross a camera
with a mieroprocessor, and it de-
scribes this new breed of 35-mm
SLRs that are programmed not only to
compute exposure, but even foeus the sub-

ject for you,

Foeus automatically they do—and a lot
faster than you could do it yourself. Sound
too good to be true? To find out, PM tested
Minolta’s Maxxum 7000 and Canon's
TBOAF, the first and second autofocus pro-
gram cameras to hit the market. It seemed
to us that when fitted with zoom lenses,
these point-and-shoot cameras would be
ideal for fast-action photography—sports in
particular.

Before deseribing the differences be-
tween the TROAF and the 7000, it's worth
noting that basically they share the same
autofocusing prineiple.
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Minolta Maxxum

L P

P PHOTO BY BRUAN KOSOFF

Unlike simpler autofocus 35-mm compact
cameras, which use an active, infrared
beam to pauge camera-to-subject distance,
Canon and Minolta employ a passive
through-the-lens system that achieves fo-
cus by comparing contrast,

Within the camera body 15 a charge-
coupled device (CCD) imager composed of
hundreds of light-sensitive cells, which
measures contrast. When vou sight a sub-
ject through the tarpeted area in the view-
finder, the CCI) compares the subject’s
contrast to that of everything else seen in

the viewfinder, Compared to these, the out- SUSTaR T LT - Minolta Max xum 7000 with
of-focus subject will show less contrast, ' =" g 70-210-mm zoom proved
thereby appearing soft or fuzzy, = M-, i/ about 25 percent faster than

The CCD sends its contrast measure- | . SSarson shmting V. £ A

. : = | L focus Maxxum, positioned
ments to 4 MICTOprocessor in the cameras beside THOAF, took 10 shots
body, which converts these to electrical in 7 seconds. Shown is every
signals that tell the lens motor how much other frame, ending with last.
POPULAR MECHANICS ® IANUARY 15986 149
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DELIGHT the HEART of a CHILD!

Build "Merrilegs™ <y Full-size

; Plan#121
$10.75

SEND TODAY!

Brimg back the maget of childhood Make the Tradeisnal Rock
ing Horge using our fulb-size plan Hgl 287 botop ol head. Easy

fobuidd Aockers 52° lang are
curved for maimum aclion
and recurved for salety. Make
i, pine or any hardwood  To-
mOrrow's hairioom foday®

FURNITURE DESIGNS, Dept. PZ-16

CATALOG
180 difi . tull-seze prof
Timiturs E#,M

icataiog free with cndari

1425 Sherman Ave.. Evanslan, |1l 60201

LOUPE HA{INIFIEHE
Used by jewelers and craftsmen for
inspection and assembly. Crown glass
lenses pivot for 4X-7TX magnification!
Sturdy loupe attaches to either temple.
Precision craftsmanship! Money-back
guarantee. Send only $19.95 + §1 hdlg.
Precision Optical, 132M Rochelle, IL 651068

SUPER CARBURETOR
BIG VB GETS 72 MPG
Computer Varified, Leann How To Bulld
. Your Own High Milsage Carburetor, Too.
Send 22¢ Stamp For Fres Brochure'
H & A INDUSTRIES - DEPT PM-1
®3 BOX 35E

E'ﬂ'l..lﬁ ﬁHEEHI HE 83334

BASEMENT T A

FLUSHES UP To Sewer or

No Digging Up Floors
Install it Yoursel! - Anywhere

Write McPherson, Inc., Dept. 16

Box 15133  Tampa, Florida

LANI]SBAPING

| Lawrn Landscaping, Gardening
| Growing ﬂlll'ﬂlﬂh-mﬂ!auum 3
opporiunit

isn. Send for Fres Booklel,

35-MM CAMERA SHOOTOUT
{Continued from page 159)

and which way to move to adjust the
camera's focus,

When the CCD and microprocessor
determine that the subject has achieved
maximum contrast or sharpness, the lens
motor stops and the camera flashes and
beeps to tell you it's in focus.

If Canon and Minolta share the same
autofocusing system, they certainly
couldn't employ it more differently.

Minolta chose to build its micro-
processors and lens motor into the
Maxxum T000's body. A dozen new
lenses are designed to work with the
system, but they ean't be used with any
other camera, and non-Maxxum
lenses—by Minolta or anybody else—
won't work with the Maxxum T000.

Canon, on the other hand, has taken
a roll-your-own approach. The basic
T80 only becomes a TS8OAF when you
snap on one of three special autofocus
lenses. That's because Canon puts the
lens motor in the lens, which accounts
for its binocular-like shape. The reason-
ing behind this is that it allows T80
owners to use other Canon or Canon-
compatible manual lenses. If you want
to upgrade to autofocus, you can, be-
cause the CCD imager and autofocus
microprocessor are built into the eam-
era body.

Despite the differences in configura-
tion, the Canon and Minolta bodies
weigh about the same—Z21 ounces—
with their four AAA batteries that
power everything. Because the camera
bodies are widely discounted, suggest-
ed retail prices are close enough to
ignore: $390 for the Canon, $421 for the
Minolta. Lenses are another matter,
The Minolta AF 70-210-mm /4 zoom we
used lists at $263. The equivalent
Canon zoom, AC 75-200-mm £/4.5, has a
$380 suggested retail price. Minolta's
hasic AF 50-mm 1.7 lens is $88; Can-
ons AC 50-mm /1.8 aptic costs $130.

Dial-less photography

There are other similarities and dif-
ferences in the features each camera
offers. The first thing you'll notice
about the Maxxum or T80 is the lack of
dials and rings for setting lens aperture
and shutter speed. That's because
they're program cameras: A micro-
processor sets all the parameters for
proper exposure, according to which
program you choose,

Basically, each camera offers three
programmed exposure modes, plus
manual operation. The standard pro-
gram in each camera is for basic point-
and-shoat operation—either for spur-
of-the-moment, once-in-a-lifetime shots
or for when you're not concerned about
creative composition. The microproces-
sor computes film speed and available

light, then chooses the best aperture/
shutter speed eombination for the shot.
If you want to freeze action, or depict
speed by blurring the background, you
use the shutter-priority program. The
microprocessor automatically sets lens
aperture to match shutter speed. It's
just the opposite with the aperture
program: Once the aperture is set for
deep or shallow focus, the computer
picks a corresponding shutter speed.
Overall, Canon’s programs are more
automated than Minolta's and therefore
more easily used by neophytes who
don’t know or care about f-stops or foeal
lengths.

Other similarities between the two
cameras include automated film loading
and rewinding, and motorized advance.
The latter lets you take single shots and
advances the film to the next frame. It
also permits continuous shooting. Min-
olta claims two frames per second (fps)
for its Maxxum 7000. Canon states a
maore leisurely 1.2 fps for the T80, We'll
see shortly just what these motor drive
ratings mean when the cameras are
used for automatie focusing.

Another feature common to the
Maxxum and T80 is a system of lights
and beeps that alert you to focus status
and other conditions. The beeps are
defeatable, but helpful if your vision
isn't 20/20 or you have difficulty decid-
ing whether or not you're in focus. The
T80 has an especially nice touch: The
systemn works even with nonautofocus
Canon FD lenses.

The two cameras differ in what their
dedicated flash units (optional) will do
for you. Minolta's flash sends out a
near-infrared beam that helps the cam-
era focus automatically when a lens of
short focal length is used. Canon's in-
frared flash will instruet the camera
how to set aperture and shutter speed,
but won't focus the lens automatically.

Autofocus field tests

Muost people probably can focus on a
still subject pretty quickly and accu-
rately. What's tough even for pros is
drawing a bead on a moving target—
and pursuing it. Accordingly, we were
eager to learn how guickly and accu-
rately these autofocus SLEs could
track and capture live prey. Because
the liveliest subjects most often must
be shot from a distance, we chose the
largest telephoto zooms available for
each camera.

In trial runs to become familiar with
the cameras, we braved strafing by
vintage warbirds at the Oshkosh air-
show, and even a stampede of thor-
oughbreds at the racetrack. The cam-
eras acquitted themselves well under
both circumstances, with a variety of
films and program modes. But to really
try these camputers to their limits, we

{Please furn fo page 158)
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Lo sit in the driveway

0 You have
WHIMTINE

ing? Does your

VOl Car every

ne stumble, buck and
hesitate il vou bty to drive the
immediately after startup! Although you
may have learned to accept the inconve-
nience, you shouldn't have to. Today's
automobiles are desipned to be driven
immediately after starting, even in cold
weather, In the following pages we'll
provide some hints on where to look for
the problem and how to fix it. The
information is restricted to carbureted
cars, both with and without computer
control systems.

Caold driveability problems are usually
due to the failure of your car's cold-start
gystems. But there are also other sys-
tems that enter into the picture. EGR
valves are usually temperature con-
trolled so they don't open until the engine
warms up. Many vehicles built in the last

car
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BY PAUL STENQUIST

1 vears have

\ '||1 "":l:l_-::;'\il'l'.- 'Iiilt ]|
trol spark advance when the engine is
colbd.

Almost all eold driveability problems
produce similar symptoms. That's be-
cause in most cases, the failure involved
causes a lean air/ffuel mix.

You might, however, experience other
related cold operating problems, includ-
ing idle spead settings which are too low
or too high. A too-rich mixture problem
can result if the choke remains tightly
closed even after the engine has started
and begun to warm slightly. This would
be characterized by high fuel consump-
tion, chuggng, plug fouling and misfire
after startup.

Carburetor choke problems

Three types of choke systems are used

VACLIUM
e DIAPHRAGM g ATED-AIR

o DUCT

Froper operation
of the heated-air inlet flap is check-

ed by applying vacuum to diaphragm.

on earbureted vehicles built in the last 10
years; thoze that use exhaust heat to
warm the metallic coil that opens the
choke flap as the engine warms, those
that use an electric heating device to
warm a thermostat that opens the choke,
and those that use a combination of both
electrie and exhaust heat. A eold drive-
ability stumble will result if the choke
flap fails to close to the cold position or if
it opens too soon.

Choke system faultz can be the cause
of eold driveability problems on both
carbureted cars without computer con-
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1 An electric element i used on some
Chrysiers to heat the choke actuating coil.

trol systems and those that are equipped
with computers. The only variation in
troubleshooting would be that for cars
with eomputer controls, the on-board
diagnostic system should be checked for
trouble codes.

Most systems vary spark timing, fuel
mix and EGR depending on engine tem-
perature. If a coolant-temperature sen-
sor fails, a nasty cold driveability prob-
lem can result.

Choke

The first step in checking any choke is
to make sure it closes when the engine is
cold. Remove the air cleaner from the
eold engine, open the throttle and wateh
the choke flap. It should snap shut. If it

| CHOKE
PLATE

WACLILIM
DIAPHRAGM

VAZLILIM
LINE

/ o) choke
bF~—=w==———— opened sliightly by the
| o7 “"‘%,& | wvacuum break to allow
“t:::::::::‘:_“‘i cold-engine driving.
i AR T

doesn't, corrosion and dirt may be
holding it open. (et a can of earb cleaner
and, using a small solvent brush, clean all
linkage parts and the choke flap.

Most chokes have an  adjustment
mechanism that allows vou to preset the
tension that the thermostat or eotl ap-
plies to the flap when the engine is cold.
[ftension is insufficlent to close the choke
when the engine is cold, driveability and
starting problems will vesult.

made by ganging the height of the link-
age roil with the engine colil and the rod
disconmected from the choke flap.

Choke thermostat failure

If after cleaning aml adjusting the
choke flap. it =till won't elose or closes
but won't open as the engine warms, the
thermal deviee that controls it is broken,
missing or incorvectly positioned.

T check, vemove the carb's choke

On some carbs, adjustment iz simply a | housing and look for the thermostat unit
matter of rotating the choke housing | or metallic coil. Electrically  heated |
cover until a pointer on the carb aligns | chokes have a thermostat with a wire
with an index mark on the cover. You | connected to it. Most exhaust-heated
may find that the housing iz held on with | chokes have a metallic coil or similar
rivetz or serews that have no slotz. To | device. In either case, the thermostat or
remove rivets, drill them out. For most | eoil should push the choke plate closed
carburetors, you'll need an Y—in. bit. To | when the engine is cold. Il it doesn't,
remove slotless serews, vou should cut | replace it. If the theymal device is mount-

GALIGE

FAST-IDLE-CAM
LEVER

ADJLSTING

APPLY WVACLIUA
HERE TO SEAT
WVACLILIM-BREAK

B Adjustment of Chevette vacuum break requires applying vacuum to diaphragm.

glots in them with a hacksaw blade.

On many late-model GM ecars with
adjustable chokes, a plug gauge is used
to check the position of the choke flap
lever with the choke housing cover re-
moved. On some cars, including late-
mode] Chevettes with electric chokes, no
provision for adjustment is provided,
and the choke thermostat must be
replaced if the choke doesn™t operate
correctly.

If vour .carburetor doesnt
have a choke housing, vou'll
probably find that the choke flap
linkage is connected to a little
metal box that =its on the intake
or exhaust manifold. The thermal coil
that opens and closes the choke is
located in the box. You'll find it on
Chrysler V8 and a Iot of early GM
engings. On some Chryslers. an electric
heater helps warm the bimetal coil (see
Fig. 1). In most cases adjustment is |

el in a box on the intake or exhaust
manifold, replace the entive assembly.

Vacuum break failure

All choke systems use a vacuum-break
deviee that pulls the choke open a little
bit after the engine starts. Mounted on
the outside of the carb body, it consists of
a vacuum diaphragm aml a linkage that
joins it to the choke flap. When the
engine starts and develops intake mani-
fold vacuum, vacuum i= applicd to the
idiaphragm, which tugs on the hinkage
anil opens the choke flap abit (Fig, 2), On
some earbs, an adjustment screw limits |
the travel of the diaphragm, preventing |
it from opening the choke too far. This
provides the right aiv/fuel mix and veloci-
ty forr cold driving.

Most vacuum breaks can be adjusted
te control how much the break pulls the
choke flap open when the engine =tarts.,
Two different adjustment methods are

POPULAR MECHANICS & JANUARY 986



COVER

) 2
e \..: |
h.l——_

g, o
il

|

& Fauity vacuum break diaphragm on Holley carbs can be replaced by removing cover.

usedd, depending on whether or not the
brvak has an adjusting serew,

If vou don't see o serew on the dia-
phazigm housing, look for @ screw pluge or
an expansion cup plug. 17 you gee either,
the adjusting sevew is probably under it

Instructions and spees for adjusting
the vacuum break vary, so vou'll have to
econsult vour serviee manual, but the
methord for late-model Chevettes with a
Z-barvel earb is typieal (Fig, 3. Onee

vou've mained secess to the adjusting |

sevew, use o hand vacuum pump to apply
15 o more inches of vacuum to the break
diaphragm. Push the fast-idle-cam lever
down to close the choke (with vacuum
apphed). Take the slack out of the link-
age by pushing it in the open choke
divection, and insert the specified gauge
between the lower edge of the choke
valve and the inside air horn wall. A dill
bit, incidentally, makes a fine gauge, If
the opening is not at spec, corvect it by
turning the adjustment =crew,
Instructions for checking the vacuum
break on Chirvsler K-cars with the 5220

SCREW

FAS'I'-IDLE-S.PEED—-—"'J’

Hollex 2-barvel carb are similar. Chiys-
ler ealls the deviee a choke vacuum kick,
andl instructs the mechanic to disconnect
the vacuum hose, open the theottle, elose
the choke and apply external vacuum,
Then, while pushing hasd enough against
the choke to keep it fully closed, measure
between the top of the choke valve and
the air horn wall at the primary barrel
end of the carh. An Allen-screw adjuster
= provided i the center of the dia-
phragm housing (Fig. 4).

GM instruetions for vacuum-break ad-
Justment on most 2- and 4-barrel Roches-
ter carbe eall for the use of a choke-valve
angle gauge to cheek the degree of open-
ing. An angle gauge, available at better
auto parts stoves, is like a protractor
with a bubble level attached. Rather
than measuring the choke fap opening, it
checks the angle of inclination.

To adjust the bresk on the popular
E4ME 4-barvel, attach a vubber band to
the preen tang of the intermediate choke
shaft and open the throttle, allowing the
choke to close. Set the angle gauge scale

5 Adjust fast idle speed after setting screw on the specified step of the cam.
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to the specified figwe and attach the
gauge's magnetic base to the choke flap.
Apply at least 18 in. of vacuum to the
break diaphragm, I air bleed holes pre-
vent the break from retracting, plug
them temporarily. Make sure the air-
vilve rod does not restriet the plunger
from retracting fully, If necessary, bend
the air-valve linkage rod. With the
plunger fully vetracted, turn the screw
on the diaphragm housing until the angle
pange's bubble level is centered.

Vacuum breaks without adjustment
serews e panged in a manner similar to
those deseribed above. However, to cor-
rect the size of the opening, one of the
linkage rods is bent.

{nee the vacuum break and choke
have been adjusted, fast-idle speed
ghould be set. In most cases, the fast-idle
adjustment serew is positioned on a spee-
ified step of the fast-idle cam and a
tachometer i used to gauge engine
speed (Fig. 5.

& Inlet air heated by routing It over the
exhaust manifold improves cold driving.

Heated inlet air

The various carmakers have their own
name for thiz device, but in most cases
operation and diagnostic procedures are
the =ame, To avoid carburetor icing, fuel
puddling and extended warmup, heated
inlet air must be provided when only cold
air is available at the air cleaner snorkel.
This is accomplished by a simple vacuum-
motor-controlled damper door in the air
cleaner snorkel and a hose that joins a
heat stove on the exhaust manifold to the
snorkel (Fig. 6).

Most heated inlet air systems are cali-
brated to switch to outside air when the
tempersture of air entering the outer
end of the snorkel reaches approximately
M F. When the engine is hot, the door in
the air cleaner snorkel should be in the
down, or HEAT OFF, position. When the
engine iz cold, the door in the snorkel
should be in the up, or HEATON, position.
Of eourse the large duct hose that joins
the heat stove on the exhaust manifold to
the snorkel must be in place,

If the system doesn't operate, remove |
the air cleaner, cool it down to 50°F or .
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¥ GM EFE system diverts hot exhaust gases
to warm up intake manifold passages.

less and apply 20 in. of vacuum to the
temperature sensor, leaving the sensor
conneeted to the vacuum diaphragm that
opens the door, The door should be in the
HEAT 0N position with vacuum applied.

If the door doesn't rise to the HEAT ON
position, apply vacuum directly to the
diaphragm with a hand vacuum pump
and cheek to see if it bleeds down more
than 10 in. in five minutes {see illustra-
tion on page 151).

If the door wouldn't move when vacu-
wm was applied to the sensor but it
moves when vacuum is applied divectly
to the diaphragm, then the sensor is
defective anid must be replaced.

Intake manifold heaters

In addition to heated inlet air, GM and
Ford engines supply exhaust or electric
heat to the bottom of the intake manifold
during warmup to help prevent fuel
pudiling. If the heat is tomed off, stum-
ble and hesitation ean occur.

Three types of manifold heaters are
used: a ceramic grid that is electrically
heated when the engine is cold, a valve in
the exhaust stream that is closed hy a
bimetal coil when the engine is cold, ora
valve that iz held closed by a spring when

vacuum motor when the engine warms,
GM calls the device early foel evapora- ‘
tion, or EFE: Ford has named it the
exhaust heat control valve, Valves oper-
ated] by a bimetal coil should be checked
for freedom of movement and lubed with
a high-temperature graphite lubricant.

Instruetions for checking vacuum-con-
trolled valves begin with inspection and |
lubication of the valve. Next, check to
make sure vacuum is available at the |
valve. If the vacuum supply i= okay,
apply move than 10 in. of vacuum to the |
valve's diaphisagm using a hamd vacuum |
pump. The valve must elose and should
hold vacuum well enough to remain
clozed for about a minute without apply-
ing additional vacuum, It must also re-
open when vacuum is released (Fig. 7).

If you found that there was no vacuum |
available at the valve, the eoclant tem- |
perature vacuum switeh that controls it
must be checked. With the engine at 707
or colder, apply vacuum at the inlet slide
of the switeh and check to make sure it's
delivered to the outlet side. If not, the
vacuum switch must be replaced.

Many (GM cars use an electrically heat-
e grid, sandwiched under the carb, to
provide manifold heat. The simpler sys-
tems, like that used on late-model Chev-
ettes, us¢ a temperature-controlled
awiteh, mounted i one of the engine's
coolant passages that turns the heater on
when the engine iz cold and switches it
off when it warms up. A second, Jess
commaon type, like that used on the 3.5-
liter Buick turbo engines, draws a lot of
amps so a relay is used to switch the grid
on and off. The relay is triggered by the
temperature-controlled vacuum switeh.

To check the electric EFE system on
late-model Chevettes, turn the ignition
switch on with the engine cold. Then, '
touch each of the two terminals on the
heater switch connecter with one probe

light should be connected to ground, If
vou find voltage at only one terminal,
replace the control switeh. If neither
terminal has voltage, the cireuit to the
vehicle's ignition switch is faulty.

If you find voltage at both terminals,
probe the pink wire at the heater connee-
tor near the base of the carb. If no
voltage is available, the problem is in the
wire between the heater switeh and the
connecter. If voltage is available, discon-

| nect the heater eonnector and touch one

probe of the test light to each of the two
harness terminals. If it doesn't light,
there's an open in the ground wire. If it

| does, get your ohmmeter out and check

the resistance of the heater itself.

If vou find that heater-grid resistance
is over 3 ohms, replace the heater, Ifit's
under 3 ohms, reconnect the wiring and
probe the pink wire at the heater con-
necter with the other probe of the test
light touching ground. With the engine
at operating temperature, no voltage
should be available. If you do find volt-
ape, the heater switch is defective.

Other potential problems

As mentioned earhel:,pan EGR system
that doesn't shut off when the engine is
cold can cause eold driveability prob-
lems. Most EGR wvalves are vacuum
controlled and a thermal vacuum switch
is responsible for keeping the walve
closed when the engine is cold (Fig. 8). In
most cases, vou can check the switch by
making sure no vacuum is supplied to the
EGR valve when the engine is cold. If
vacuum is supplied when the engine is
cold, replace the thermal vacuum switch.

If you have a cold driveability problem
and other solutions have failed, check the
emission controls chapter of the manu-
facturer’s service manual to see if your
vehicle is equipped with some kind of
vacuum switching device that retards or

of a test light. The other probe of the test | advances spark. P
VA WVE RETUIRMN
WACLLIM
CHAMBER SPRING
-
= ==
==
THROTTLE » s
b byayroce &
THERMAL VACLILIAM ‘ == —
SWITCH
‘ DHAPHRAGM -
- EGR a5
[ VALVE
& "3
0 il

the engine is cold, and is opened by a ' 8 EGR systems. closed under cold conditions, are controlled by thermal vacuum switch.
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At Last! A Rear-Tine Tiller
Especially for Small Gardens!

the 31 HP TROY-BILT'
“JUNIOR”

If your garden is 30'x50’ or less, here’s why it will pay you
to get the full story about the Newesl, Greatest Breakthrough
in rear-tine tillers in over 50 years!...

HALF THE PRICE OF
OUR LARGEST MODEL |

@ SAVES YOU MONEY! Goes for half the price of larger rear-
tine tillers—which you don't need for your small-sized garden.

@ SAVES YOUR BACK! Forget spading and raking! The
“JUNIOR" prepares your garden in a fraction of the time!

@® SAVES HAND WEEDING! It's adjustable to shallow depth
perfect for chopping, uprooting and burying weed seeds—
killing them. Simply guide the “JUNIOR" up and down
the row. LB

L]
@ SAVES GARDEN SPACE! Narrow 14" tilling width _ : ;
allows you to plant your rows closer together. The BIG JOB tiller...for small, high yield gardens!

Grow more in less space! P e P TG

s

@ EASY TO USE! With its tines in the rear and engine

out front, the “JUNIOR" is so well balanced you W :
can handle it with JUST OME HAND. Won't shake |
you to pieces like front-end tillers do! ﬂ_&

@® EASY TO TURN & MANEUVER! Because the “Grow more in less spacel” “No more hand weeding!"
“JUNIOR"is light and compact (but strong!) you
can turn it and maneuver it in tight places with
wonderful ease!

There's much more to know about this wonderfully
different and better idea in small garden tillers..like how
you can use it to build super rich soil, no matter what
your soll conditions...or, how it can help you grow two,

even three crops of vegetables where you could only
grow one before! o5 W EE N SN S5 S5 5. .- .- - - .- .-

So why not mail the coupon TODAY and get all the .' TROY-BILT" Roto Tiller-Power Composter
exciting facts about the amazing TROY-BILT “JUNIOR"... ' ?gf’a‘gﬁiﬂmh RS S —
Plus our mid-sized PONY and large garden HORSE s ve., Troy, N.¥.
Models. We'll include prices, attachments and complete ] YES! Please send me complete information on
information about our special "OFF-SEASON" Savings I the newest JUNIOR and all other TROY-BILT Til-
discount now in effect! ler Models ranging from the 5 HP PONY to the 8

T |

§ HP “PROFESSIONAL" including details on prices

WHY, for heaven's sake sulfer ] and big "OFF-SEASON Savings now in effect! i
any longer with a tines-in-front l .
. type of tifler that has no power

£ to the wheels and shakes youto Name_ i
5 pleces? And why break your back i

with hoeing, raking and shovel- Address
5 ling? The TROY-BILT “JUNIOR" |} !
E makes all your gardening chores I '
o laster and easier — increasing City ez [
g your gardening JOY! Send for I .
3 full details TODAY! . State Zip '

I------------- ---'




)
FOLEY-BELSAW ONE-MAN -

PORTABLE
SAWMILL

Goes right to the trees!

The only ONE-MAN PORTABLE
SAWMILL of its kind in the world ...

. and sl worthy of itz 50-Year reputation for lurning

ot mmﬁa{i' cul lumber af a LOW-COST!

Yes, if you're needing good, high-quality
lurmber don't let today's inflated lumber prices
stop your imporiant building projects. Take the
Foley-Belsaw right to the trees and turn out
foot-after-foot of smooth, true-cut lumber. . .
even beginners get excellent results. For power
use your tractor PTO or other gas, diesel or
glectric unil as small as 25-HP. Our factory-
direct selling keeps the price low, and conve-
mient time payments may be arranged

Send TODAY for

FREE BODOKLET!

Just madl coupon for “How T

Saw Lsmber ™ Boolkdet and com-

plete Eich om ihe Ome-Man

Sawmill Send o

Ona-Mam Sqwmiil
’l%lﬂn' Ca.

| 08 Fald Bldg.

" angas City, Ma. 84111

TURN YOUR
TIMBER

And The Foley-Belsaw Can EARN "l'uu Exira Cashl
Just one man (no crew needed) can easily saw
enough on weekends to SAVE hundreds of
dollars over high lumbéryard prices. But you
can also Custom-Saw for others or sell the
lumber produced from your timber and EARN
excelient Cash Income — with a Foley-Belsaw
the choice is YOURS. And when YOU are the
Boss YOU pick the hours to work and ALL the
Prafits go in YOUR pockels

Thers ks MO obl and
NO salesman will call!

T ONE-MAN SAWMILL
Foley-Balsaw Co.

30575 Feld Bullding
Kansas Clty, Mo. B4111 iy
Please send all Facts &nd details PLLS FHEE =
“Hiw T S Lurniber” Bookdet | understand there is o Dblagatson
and thal %o Salesnan will call an me

ADDRESS _
Gy =
1 STATE ZiF

L-------------------------“

---------J

The Quality
N Alternative to
Bl High-Cost
Inflatable

& 97 SE-BH
tadtures improved
G-point motormaount
for 3 hp engine

[ ‘Why pay S60:0. 51000 or more for an inflatable
boat? Sea Eagle inflatable boats last for years,

| goalmost anywhere and cost as little as 580,
Figheng plationm, motor runabolut. river raft,
camp baal, yachl lender and now a true spead-
boat! Lakes, rivers, ponds, bays and oceans.
Sea Eagles give you real value for your money!

* FREE COLOR CATALOG!

Wiite: Sea Eagle. Dept. PME1B
PO, Box 944 Smithtown, NY 11787
| Or Telephune 516-724-8000
8:30 AM-4-30 PM, Monday-Frday, EST

=rEesm =S E‘
— —alN—mi-. "

A e s o Hareson Foge dusiws. b

3.:-MM CAMERA SHOOTOUT

(" Lt ped Froen e

positioned them side by side to fire
point-blank into a head-on charge by
PM's Chevy van. Each was set to its
standard program to take itz best shot.
Suffice it to say that the Maxxum
proved faster on the draw—but only
slightly. In repeated tests, it fixed fo-
cus about 25 ' ercent faster, and got
that many mar. shotographs as the van
approached, It lidn't seem to matter
much if we altered the van's speed over
the 180-foot course, swapped the cam-
era’s positions or varied the foeal
lengths of their lenses, The results
were pretty consistent. For example,
the Minolta got 10 exposures to the
Canon's 8in the nearly 7 seconds it took
the van to cover the course at 20 mph.
That's about 29 feet per second!
Though these results seem to indi-
cate that the TR0AF's autofocusing
speed corresponds closely to Canon's
motordrive rating of 1.2 fps, there's
more to autofocus speed than flm-ad-
vance speed. Minolta rates the
Maxxum at 2 fps. Yet our trial shows
the slaxxum shot a frame every T/10-
gecond (three frames every two sec-
onds) with the van moving at 20 mph.
This leads us to suspect that autofo-
cusing speed is determined by camera-
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to-subject distance, lens aperture and
focal length, light econditions, how
quickly the ecamera's microprocessor
can compute this information and how
guickly the lens motor can drive it into
position. Our test was conducted in
bright sunshine, Other econditions
might produce different results,

Keep in mind that these still film
cameras do not follow a subject in
continuous focus the way a videoea-
mera does. [nstead, a slight pressure
on the shutter release focuses the sub-
jeet and locks the focus until increased
pressure expozes the frame. The evele
then iz repeated, and if the subject has
moved, the camera must refocus, 1f you
were to lock focus and the subject
moved before vou shot, the original
focus is what you'd get. We were sur-
prised to learn how quickly these cam-
eras recycle in the continuous exposure
mode as our van closed in on them, All
the more =0 sinece Canon modestly
states its THOAF servo-focus mecha-
nism is only fast enough to follow a
subject walking at normal speed.

We've told how quickly the Maxxum
and TROAF focus. They alzo focused
accurately in our van test, but this isn't
always so, as other hands-on experi-
ence proved,

It would be mizleading to say that the
Maxxum doesn’t focus accurately. It

either focuses or it doesn't let you take
a picture at all. Until the microproces-
sor has locked on the subject in the
viewfinder's tarpet area, it won't re-
lease the shutter. You cannot take a
bad picture—at least one out of focus,

The Canon TEOAF will let you make a
fool of yourself if vou don't learn pa-
tience. You can release the shutter
while the lens is raking back and forth
to find focus—but you shouldn't until
the in-foeus signal flashes and beeps.
We blew a lot of frames before learning
just how much pressure the shutter
release button will bear,

That raking back and forth, by the
way, is one thing that makes the
TEOAF's autofocusing slower, The
Canon lens searches: [t overshoots the
subject then scurries back to perfect
focus. Maxxum pitches strikes from the
stretch: Its microprocessor computes
the exact direction of focus and sends
the lens directly home.,

Though we used zoom lenses for
chasing internal-combustion vehicles,
the basic 50-mm lenses proved fine for
chasing kids and pets around the house.
Which brand of camera should you
choose if you're interested in autofocus?
The Canon's flexibility makes it a logi-
cal choice if you've already got a lot
invested in lenses. If you don't, you can
invest in a Maxxum. ™
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NEW/ WORKSHOP

Delta’s new variable-speed
seroll saw lets vou dial the
correct speed for the cutting
job at hand. A eontrol knob
on the saw's front turns it on
and off and adjusts its speed
from 40 to 2000 ecutting
strokes per minute. [is
speed amnd torgque are elec-
tronically monitored while
cutting. Strokes per minute
read out on a digital display
on the front of the saw.

The seroll saw can handle
stock up to 2in. thick and can
cut a 1/64-in.-dia. hole when
using an extra-fine hlade.

The scroll saw’'s strokes per min-
ute read out on the digital
screen, left of the control knob.

Deita’s scroll saw is designed for intricate cutting jobs.

Dial-a-speed scroll saw

Features include an 18-in.
cutting depth and a 16-in.-
dia. table that tilts left to
right, front to back and ro-
tates 9°, The saw measures
17T% in, deep x 30 in, wide x
47 in. high.

Included with the saw are
a locking bar and a wrench to
tighten or release the blade,
a sheet-steel stand and 96
assorted blades. The saw
costs about 21075 at Delta
tool dealers. Write to Delta
International Machinery
Corp., 246 Alpha Dr., Pitts-
burgh, PA 15238,

The saw's 1&-in.-dia. cast-iron
table tilts and locks 30° left, 45°
right. 15" up and 30° down.

Mini mill

Sherline's vertical milling
machine is designed with the
hobbyist in mind, [t's meant
for small-scale, light-duty
work, such as model and
Jjewelry making, vet it’s built
with many of the same fea-
tures found on larger indus-
trial  metalworking ma-
chines—such as dovetailed
glides and a permanently lu-
bricated spindle. Its small
size—I12 in. deep x 14 in.
wide x 17 in. high—makes it
ideal for benchtop use,

The mini metalworking
mill is powered by a 1/5-hp
115-volt motor. A range of
accessories  and  cutting
tools, including end mills and
speed  attachments, outfit
the unit for drilling, shaping
and milling. It's £380 post-
paid from Sherline Products
Inc,, 170 Navajn St., San
Marcos, CA 92069,

CROSSFEED
FANCNEHE

t;gnter finder

The Bulls Eye gauge quickly and
accurately marks a center point.

This easy-to-use Fgauge aceu-
rately marks the center of a
piece of wood, Place the
gauge on the workplece and
pivot it until the two pins
contact the work, Tap the
middle pin to mark center.
The Bulls Eye is sold in 2-in.
($10.45 postpaid) and 6-in.
($16.45 postpaid) models by
Ringmaster Inc., Box 8527A
Orlanda, FL 32856, P

e VERTICALFEED:
HAMDAWHEEL

VARLABLE-SPEED
B

TABLE-FEED

Sherline’s vertical mill can expand the capacity of your shop to
Include light-duty metal drilling. shaping and milling.
|
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FORD SUPERVAN 2

PM takes a ride in a minivan that’s faster than a Lamborghini Countach.
How about 150 mph, plus O to 60 in 3.4 seconds?

coking for a really fast delivery van?

Ford’s Supervan 2 is the truck for

vou-—a fiberglass replica of Ford of Eu-
rope’s commercial Transit Van mountesd
on a race car chassis. Supervan 2 ig, in
reality, a one-of-a-kind 2-seater Ford
C100 Group O sports racing car designed
for long-distance endurance races like
the LeMans 24-hours, so don't look for it
at your local Ford dealer. 1t's powered
by a 3.9iter Ford DFL VH race
engine developing 590 hp, which
is a bored-out, nonturbocharged
version of the unbeatable Ford-
Cosworth DFX Indy engine.
Supervan 2 was the brainchild
of Formula One race car designer
Tony Southgate. Much of the
design and styling work was
done by engineers at Ford of

Ford's fastest van hunkers down
the straight at the Donington race-
track in England (top]l “Cargo”
area Is filied by the 590-hp VB.

160

BY JOHN RETTIE

Britain's research and development de-
partment, In order to give the van a
wedge shape and make it more aerody-
namie, the overall height was lowered by
chopping the van 3 in. below the waist-
line. Another band 2% in. deep at the
fromt, tapering to 1% in. at the rear, was
eut ot above the waistline.

Supervan 2 is not the sort of vehicle
one can just jump into, turn the key and

drive awayv. It needs special care and a
little coaxing in order to work at its best.
The first chore iz to fill the gas tank, but
there's no filler on the outside. Instead, a
mechanie has to clamber into the back of
the van, over the engine, and pour fuel
into the 50-gallon tank from several eans,
Starting a powerful race engine re-
quires more juice than the small racing
battery provides, so an external battery
is plugged in to help start the
engine, The fuel pumps are
switched on and, onee pressure
has reached the correct level on
the fuel pressure gauge, the
starter button can be pressed.
Amagzingly, the engine fires to
life immediately. The noise is
deafening. The sound inside the
cab reminds me of standing be-
gide an old Cosworth-powered
Formula One car on a street
cireuit, such as Detroit or Mona-
en, where the sound reverber-



ates off the walls of the swrounding
building=. A blip on the throttle and the
revs shoot up immediately—it's very
responsive,

Shifting the Supervan
into gear

There's no synchromesh in the Hew-
land gearbox, so engaging first gear
creates a heart-rending crunch—but not
to worry, it's supposed to do that. To
make it easier, the mechanics help the
gears engage by gently pushing the vehi-
cle. The umbilical cord to the external
battery is unplugged and we gently let in
the clutch. One doesn't just drop the
cluteh, otherwize the nose i= likely to
jump up.

The long-distance race motor has so
much torgue it is much easier to start off
than usual for a race car. But wait a
minute, we're already nearing the S000-
rpm rev limit. SECOND gear is grabbed.
Itz much easier to change gear now than
it was to engage FIRST. Without even

THE PM REPORT CARD

FORD

SUPERVAN 2 GRADE COMMENTS
Acceleration A+  Dne of the fastest vehicles
in the world -
Handling A Wery good on a racetrack
Braking A+  Couldn't be befter
Steering c Far too heavy
Transmission G Difiicult to engage
FIRST Qear
Ride c Nof oo bad as jong &5
surface i smooth
Fuel sconomy F Very poar T
Senting B Halds you in well
Vision B N worse than other vans

Gauges’ A—  Well placed, but could do

controls Wil @ speedometer

Ventilation D Nanexistent gxcapt for two
holes in side windows

Moise F Ear plugs are a mist

fa 55 mph

Cargo The whole cargo area is

capacity taken up by enging and
fransmission

Engine [ Easy to gel at but neads

sarviceability requiar funsups

Fit and finish B Good for & one-off
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It's one of the few minivans with side
radiators and full ground-effects skirting.

trying, we're already doing 70 mph and
there are still four pears to go!

If you're into vibro massages, this
vehicle's for vou. You can feel the whole
engine vibrating through the seat of your
pants, wedged as vou are in the hard
racing bucket seat. The first corner
comes up and the most difficult part
becomes apparent. There's no power
steering, and a tremendous amount of
muscle is needed just to get around the
corner, It has bags of power-induced
understeer, but it's fun to drive in a
straipht line. Stopping i no problem
either, the 4-wheel dise brakes work so
well vou can pull the van to a stop from
150 mph in no time.

Obviously, Supervan 2 has to be driv-
enat its correct operating speed in order
to show its true form.

Ford has a couple of professional race
drivers who demonstrate Supervan 2,
and they have managed to set lap times
at various racetracks that would com-
fortably put the ear on the pole position
in races for modified sedans. When
they're driving the vehicle to the limit,
the steering becomes much easier in the
turns.

Will there be move Supervan 2s in
Ford's future? It's doubtful. After all,
who needs a van that's quicker than a
Lamborghini Countach, accelerates from
0 to 60 mph in 3.4 seconds, 0 to 100 in 7.1
seconds, will do the quarter-mile in 12.1
seconds and gets 5 mpe! But it's fun to
wateh and even more fun for those lucky
few who have driven and ridden in it. PM

Driving position makes it hard to apply
needed muscle to the tiny steering wheel.

T Romebull
JET HELICOPTER manua

LOW - COST DESIOMS / ASSEMBLY METHODS
w Chrrhes oae prissn-plan & Vestical iake-oll & lasfing
Hand-oal corstrctan & Can be Flown withow
o licsrs # Uses low-oot lusl
CONSMLE TI0N MARUAL
= Campiptely Wunivarad —
Dly § 11,89

L/
./:- Helicopter Experimeniers
Fillsd walh dadiges, dals, machass snd suspliers
far tha rotarg-ming bosbyist (ithe ). Oty 810,001

F =BOFM ABOYE BOOKS QNLY 5009

FORETGE) whE LD pui bl paitass. Besd B0 Pade sy

i @ pioen bafa F.O. Bon 50

—_—
: Ty 3
3 9 FREE weat 811 orar! %Rw. Mo

1R
20" DEEP DISH
MICROWAVE TV ANTENNAS

1.9 to 2.7 GHz

Frequency Ran
20" Parabolic Dish
assemblad Probe with Down
Converter, Powar Supply and
Tuner Switch 53' of Coax
Cable with Conneclor, Trans-
former lor 75-300 Ohms.
Mounting Hardware lor Fast
and Easy instalaton

ORION ELECTHI'JHIEE
O E
Tempe. Anzm BE62
(602) 897-2321 l;u.ggm-d e smm

SPECIAL $94.95

Make *25t0*100 per hour

with

Badge A Minit

You 8 iaaly posulis Dy Miong
nd el pekzrtul Badags
bl I‘:ﬁ"ﬂl Butions ank priven
EOfh-makes i tam fsa markete
ClftelTIe, O atyanone people
Eongragme Thay i fast and
wamy B Eine wilh Badge-A-
Wil and marpehuve

Send ior g FREE 'yl codar
Z Al e Doos. O S8
for @ Sarer Wit only 526 8%
phos 81 75 phggsng (I rew
Aenin ot 1 & 18]

Badge-A-Mimil. et P86
348 Mot 20 R Bre-BDD LaSaRE

B1M0T, Proee (B0 §74-2000

Hydro-Rat AIRBOAT Plans

¥ & TET ETtoml PRAIeTAYE T By B Buel S R apeides .

i olidesboysdepuaryinorty '
& Prcene § 9 [0 1horoanis on SuCheRr o DA

Yo o s B D 0 Pami woecy

O Telbts Gk PdnTIT D
TTE Mgegen LY BRI

Bocey Woungen Arfoai e B0 Bae

F100-0 SELWA KD,
STRATSCFIELD, 26 L5505
{ 537 923 -S5ey

CHEAP HEAT

Using your water heater

Don't waste money on another space healer. Let your
(a5 o electnic water healer give you continuous 90°
heat and hot waler. Do it yoursel in an afiernoon with
easily obtained parts. Send $10.50 for plans 1o Anderbo
Co., Box 5417, McAllen, TX T8502-5417

* [nexpensive « Enargy efficient = Mainlenance Free

&1



NEW/AUTO

Roller bed for loading

t

]

=

SLIDE-A-BED

~y :
Slide-A-Bed rolls in and out like
a drawer in a pickup bed.

With loading access from one
end only, an enclosed pickup
truck bed ean be double work
to load and unload, Shde-A-

Bed solves the prob-
lem by extending on
rollers, like a cabinet
drawer, so you can
reach the most deeply
buried items by sim-
ply unlatching a lock-
ing release hamndle.

Besides  allowing
easy loading of bulky
i | items, you can press
the surface into use as
a workbench or camp
table, and it will pro-
tect the bed floor, too.
The =ix ball bearings
of the frame will sup-
port 1500  pounds
when retracted. Decking is
not included, but ¥ein. ply-
wood is recommended, Slide-
A-Bed costs $264 from the
Slide-A-Bed Co., P.0. Box
66, Moraga, CA 94556,

Righteous wrench
for lug nuts

Flat tires are a nuisance, but
they become a real pain when
the lug nuts have been over-
tightened with a misadjusted
impact wrench. Get the Lug-
Buster and worry no more—
the 18.in.-long ratchet and
steel wrench support let you
apply full foree without fear of
the socket slipping off the lug
nut, And the ratchet’s action
means no more tedious re-
moval and replacement of the
wrench when you run out of
travel.

Lug-Buster is available by
mail order for $19.99 from
Reinhart Industries Ine., 908
Truman Court, Warrington,

PA 18976. It's also available
directly from discount auto
parts stores,

Shaky business

Electric drill lets you shake that
aerosol can for 3 minutes.

If you hate to ghake aerosol or
paint cans to mix the con-
tents, a $4 investment will get
you the StinCrazy, a gadget
that attaches to your electric
drill and uszes a coil spring to
hold the can. Center the can
in the plastic frame, pull the
drill trigger and it shakes the

can back and forth. It only
holds cans up to one guart,
but that's enough for car
paint, aerosol tire inflators
and undercoating.

The manufacturer is the
Vermont-Ameriean Tool Co.,
Lincolnton, NC 28093, and
you should be able to find the
StirrCrazy in do-it-yourself
centers as well as auto parts
slores,

Squeeze action
ratchet
Trying to swing a ratchet to

i
Squeezing action at handle
transiates into rotating ratchet.
spot usually leads to bruised
knucklez, Why not squeeze
the Crick-it ratchet instead?
Eight squeezes allow a socket
attached to the tool's drive
unit to make one complete
revolution.

In its standard state, the
Crick-it ratchet takes %in,
square sockets. With adapt-
ers, you can also use Yi-in. or
Ye-in. square sockets. You can
order Crick-it from the manu-
facturer, Davenport Tool Co.
320 Warren St., Davenport,
IA 52802, for $23.70.

Double duty brush
for dirty parts

Cleaning  gunked-up auto
parts is one of the messiest
jobs home mechanies have to
tackle. You need a pan of
cleaning solvent and a stiff-
bristled brush to be able to do
the job well.

The Graymills 510 Double
Brush combines a big end for
easy-to-reach surfaces with a
smaller end for tight places.
And the brush will not ball up,
flare out or become flabby.
The 5D Double Brush is avail-

=
Double-ended brush handles ins
and outs of parts washing.

able for #6.50 through auto
parts jobbers or Graymills
Corp., 3705 North Lincoln
Ave., Chicago, IL 60613,

One-man bleeder
for brakes

Ta bleed all of the air from a
hydraulic brake system,
you'll almost always need a
helper. With the Bleed-0-Ma-
tie one-man kit, though, you
can purge the system single-
handed.

A strong magnet holds the
fluid catch bottle above the
component to be bled. When
the bleed serew is opened and
the brake pedal pumped
down, fluid is forced into the
bottle. Next, the pedal is re-
leased, and only Auid will be
drawn back into the system.
A small amount of the fluid
leaks past the loosened bleed
screw, and acts as a seal
against the re-entry of air.

The Bleed-O-Matic kit

sells for 38,95 and i= available
from Hepp Industries, 687
Kildare Crescent,
NY 11753,

Seaford,

Bleed-O-Matic makes brake
bleeding a 1-man operation.
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BE YOUR OWN BOSS EARN UP TO

20 AN HOUR IN A MONEY-MAKIN
BUSINESS OF YOUR OWN!

NOW!

Use your
SPARE TIME
to BEAT

inflation
and the

No Experience Needed

With Belsaw Sharp-All it's easy ta start your aown busingss. 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, Work spare tirme or full time right at home in your
garage, basement or tool shed. Work the hours you want —
FREE Book tefls how to start your own business even while work-
ing 4t your regular job

BIG PROFITS — Plenty of business waiting.

Every home and business has saws and tools that need periodic
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
garden, shop and home tools. Belsaw Shrarp\;rﬂll dnlesh ALrI; these
obs and more. . . quickly. and at 2 big profit. You will be sharpen-

:nq headguarters I:flr.'wlr m}rrnﬁmers. b‘?ﬂders. lumberyards, facto- BELSAW SHARP-ALL lets you Shafﬁﬂ_'l Saws. ..
ries, home workshops and hobbyists. . hundreds of jobs rightin - shop and garden tools for home and industry.

pur own neighborhood i
4 “ There is NO OBLIGATION!

L [y

H ] at 5_1'3_1[30 1]
s 1 dollrs 10 9% Fon ears
-k me. nln_':-

q

precision |
|

e the Belsaw q|;a|u]|p :

customers g fges ot @ -,h pu want 10 55

grow, how we l hinance you
BILEM MACHINIEY. DEFTBISEA. PO BDX 34820 N KANSAS CITY MO 64116 ‘_l:ltl Statp Ilil

— — —— — —— — -—— — — — — —— —— — — — — ——

SEND FOR FREE FACTS TODAY ! AT T G e S B TS I R e e e e
Feni e il r = BELSAW MACHINERY
71 816 CASH PROFITS wiin your qwn Compiete Shapen ng Shap 821 coupar | BELSRW © DEPT
Ll shllhiglysunsiiotngnsiala Al in | &S00 W ness o wo. sans
30-Day FREE | Piease send my FREE copy of your book ~LIFETIME SECURITY ™ and
“’iﬂi ““Er' J uél detaits on vour J0-Day Free Triad Oftes!

Qur FREE Book tells how fo start a i T I— -

profilable, litetime home sharpen- |

g business. how we help you | Wodress o




NEW/HOME

THERMAL INSULATION

METAL =
CABINET

WARM AR OUT-T

The Con-Elec Superslim
heater converts electricity to
heat when utility rates are
lowest, during off-peak (low
demand) hours. The unit
stores the heat in ceramic
bricks and heat loss through
the sides of the heater is
reduced by two layers of in-
sulation. Air enters
through the back of
the heater, is |
warmed and then is
distributed on de-
mand to the room

Con-Elec Supersiim
converts off-peak
electricity into heat.

Off-peak electric heat

MAGMNESILIM BRICK
HEAT-STORAGE CORE
!

iR,

by a small low-volume fan.

The heater shown, Model
WSP 180, measures GV in.
deep x 25% in, high x 30 in,
long. It sells for about $400.
For more information, write
Con-Elee, 1610 Troy Ave.,
Fort Ethan Allen, Winooski,
VT 05404,

Haltz II, a white acrylic la-
tex sealer, was designed to
hide stains from =moke and
water damage. It can be
userd on interior or exterior
surfaces. It's available from
Finnaren and Haley Ine.,
2320 Haverford Rd., Ard-
more, PA 19003, in gallon
(221) and quart (37.33) sizes.
Shipping iz extra.

Haltz Il hides stains
from smoke and wa-
ter damage.

Tilt-open rack
Store vour good knives safe.
lv and compactly with this
tilt-open knife holder that
fastens Lo the bottom of your
kitehen cabinets. The Space
Saver holds seven knives
and a sharpening steel in an-
gled slots. Its front and sides
are oak with an oak veneer
plywood bottom. It comes
stained in oak or unfinished:
the price is the same for
both, When closed, it mea-
sures 4 in. high and pulls
open to a 48° glant for easy
access, Steel mounting hard-
ware iz provided with the
holder. The unit costs about

Space Saver cutlery box stores
knives under kitchen cabinets.

£40. Write Chicago Cutlery,

North County Rd. 18, PO
Box 8494, Minneapolis, MN
55428,

Three-in-one
light switch

The First Alert automatic
light eontrol combines a dim-
mer switch, light timer and
quartz clock in one wall-
mounted unit.

To switch it on, press the
brushed aluminum touch
panel and keep pressure on it
until the lights reach desired
brightness. To turn off,
press the panel again. Fro-
gram the light control to
turn on or dim indoor or
outdoor lights at a preset
time, Swing open the touch

panel to get to the light timer
and elock mechanism,

The light control comes in
one rolow, an off-white. To
install, remove the existing
toggle switch and wire in the
light control. A screwdriver
is all that's needed, aceord-
ing to the manufacturer.

The automatic light con-
trol costs about 327 hard-
ware included. It's available
at hardware stores and home
centers, For more informa-
tion, write to Pittway Corp.,
T80 MeClurve Red., Aurora,
[1. 60504, P

First Alert automatic light control features a

bullt-in digital quartz clock and functions as a
light switch, dimmer and automatic timer.
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HINGS YOU
EVER KNEW
EXISTED!

M PROFIT
PRIDE FROM WOODWORKING

The world famous
. Constantine Catalog offers
over 2,000 items to help you
mu:r:: datectors locate ;r: i vl e | BUILD, RESTORE, REPAIR, REFINISH
prodit, £98.95 & up! WHITE'S Eiﬁ?;m; ﬂnything made of wood!

Dept. PA-6& Sweet Home, OR 87386

@ .

You can ruin an olherwise perfect job if cabinet lumber, professional wood

you're missing the right tool, part, wood finishes, hundreds of plans for furniture,
or finish, With Constantine's 116 page cabinets, shelves, toys...OVER 2,000
catalog as your reference guide, you'll ITEMS IN ALL!
be able to choose from over 2,000
% g unique and hard-to-find items—items 116 page catalog—Only $1.00
eumr:s RS | 8D ; that you need and won't find in your SEND COUPON TODAY!
" cumell t?i'm M local hardware store or lumber supply! $2.00 refunded on 1st order.
e = — Every item is top quality, reasonably e e ———— — — —————
i priced ai e t?quDgIrSTﬁNTINE'S CONSTANTINE Est. 1812 B
MONEY BACK GUARANTEE! Choose 2051Y Eastchester Road I
from 150 kinds of veneer, 118 carnving Bronx, NY 10461 |
SAVE ON tools and chisels, 32 upholstery tools | Send catalog—$1.00 enciosed |
SAWBLADES! é and essentials, 39 clamps, pages of I |
You could pay 50% mare and not brass hardware for furniture and Name |
better blades. Band, scroll and el — cabinets, 72 lamp parts, 96 how-1o books, s
T A e o drae 73 picture kits, 33 styles of prefinished |
THE (80N Saw COMPANY picture molding, 200 sizes and kinds o City Sale T I
Dlapl B, Bathad, CT 05801 L”________.___'-___l
Poraple Stoam Cleaner Rid Your Prop
CLEAN: Suum.n ] m?d: our

e T TR of Unsightly Brush Piles!

P reguired on low waler pressune.

WEDCO MFG. ieC., Dept. M-16 ith ﬂ'lre A . N
P.0, Box D, 340 West Broadway, Turn a mess like this... s WI mazing New
Jackson, Wyoming 83001/ T SUPER TOMAHAWK Chipper/
g ; g3l S "
\ s "d e Shredder...exclusively from
i S AR P g, Garden Way!
h:“!:? ?Lﬂff:::lﬂ‘w: - . *it's » powerful Chipper...handies big
Presi oo e gl e s T branches up to 3" in diameter wilh saseal
P um il i e hrha . Gl ot et *ii's an elficient Bhredder...iurns almost
any organic matter into perfect mulch and
WikCo 'l:gusnlis' : » compast instantly!
07 Pan h ' W6 BT MATP T, *Revolutionary Wew Compact Design...
Brokes Bow Seteasko SBETT 7 ways better than bulky "old-siyle” chipper/
1 £ shredders!
nto ml FREE il!l'll.lll'.'.h * Professional Quality...designed, sized and
At Last » New Amazingly Simpls in less than s hﬂ“"' gicic for H o rwo
GAS TURBINE
JET ENGINE ot

*Exclusively

::#lﬁ";;ﬂ l“" *z."l'l- Ll 5
from the makers

minded “h"ﬂ' whuderts | ﬁLﬂi‘l‘-‘ m.didt

al aris clasees. en 8- metal cutting lathe with miillag of the Troy-BINETiler!
mt For uss on sematl l"lll-lﬂaI N, gt s, — e ————
ﬂ- wize musmmbly llrt'-'l wrl llni Iim
1 a4 matesiate amd Garden Way Mig. Co. Depl. A156

SAVOY SCIENTIFIC "Iﬂﬂf '&ﬁr,“ﬁ-;. |

102nd St & Gth Ave , Troy, Y. 12180 a 13

YES! | want 1o know more about 1he amazing
SUPER TOMAHAWK ChipperShredder! Please
perid ma Compiets datils including prees, modals,
and SPECIAL BAINGS OF FER right away"

MINI-DOZER.

- T 1 1T v Marme
& igpembla this uniges Tracies g
[ ] Kit. Thousands used for lard i
1 acaperyg . gardening, Bauieg’ Address
[ ] i = CATALDG of “Tecinrg- rrucl- - W 5 L. . e
1 — F Mini-Oorer Kin ... 5 100 1 L Cit
- % L : - PLAME 1o budd a “lllsﬂ;l-.ll;;l E- i ¥

’ — J ’ fram Iogsl maerial 1088 Carden Wiy Inc

Y STAUCKKIT, Dagt: PUIED. State zZi
" i CEDARABURG, m!—l:ﬁll’ﬂ-‘lfliﬂl!‘ ! L

0 e e A e e
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P I 1 e
BIG Hnrl s i ¥:

in Steel Frame Homes

OWN YOUR OWN SUCCESSFUL
TRI-STEEL DISTRIBUTORSHIP!

We make it easy with:
& Low capital investment

Ge;ndesic Home

* Mo inventory requirement

# Distributor training & support b

« Substantial discounts Kits.

i pilbbaiboligd bopant Beautiful, Efficient
¥ ¥

* Tremendous energy efficiency (R-30) Affordable.

Monterey Domes sells home kits for less than
many new home down payments. Completely
affordable. . remarkably beautiful...our homes are
dessgned for a liletime of savings.

The most energy efficient homes on earth,..up
1o 50% mare than everyday homes. In addition,
construction costs are cut dramatically using our
patenied 'hu'ildmg spstem._ {our 1813 s, i
house pachage is jst §15,660!)

Discover all the rewards of Monterey
Domes lhving with our 100 Color
Caialog and Plans Book. ORDER TODAY
for just $6.00. Unconditionally Guaranteed
or vour Money Back!

* Unique patented designs

OF THE HOTTEST W
IDEA IN HOME BUILD- .

ING. JOIN OUR WINNING o —— — ——
TEAM TODAY ! O Plesis rush my 190 page copy of Moniersy Domes

| Cototos and Plans Book. Enclosed is $6.00. |
Select territories now available with [l | | Done Assembh Mamat for an sddiions 350 |
a refundable $4,950 Investment. | e l

Address

For more Information call | covsuezo I
[800] 433-555 o in ﬁ | S e gl o |
Texas (800] 772-5909, _ I ﬂ. n@ o
1400 Crescent » Denton, TX m R S e

2 TIRS AN Rights Reseed

L_____-___-J

End Your Lawn Mowing
Frustrations Forever! _

Garden Way's New TUFF-CUT is the perfect alternative
to ordinary small-wheeled mowers and expensive “riders’! }

* Easy to Handle — Big, easy-rolling, powered wheels handle
shipes, ohstacles and rough ground with ease,

* Extra Power — No more annoying hesi-
tation or stalling in heavy grass,

* Fasler — The wider
muowing path and
easy maneuvering
help get your lawn
dung in record time,

1 Ll o

From the makers of N s <
TROY-BILT® Roto Tillers 2 i %, m;,’;' Vg . s

ain
Never a | Garden Way Mig. Co., Dept. A177 i

with cheaply built, i 102nd St. & Minth Ave., Troy, N.Y. 12180
mﬂﬂ‘;gﬂflﬂd " YESLH‘?:J‘I?F‘E:?T all the exciting ju;ls :

mowers that just about the = owaer, includin
: i i d 5 I
canthandie | | SSmnsBor oot P g
tough jobs. l

Mame l
Address I
City I
Stale Zip J

——f— —— — G W S

Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

POPULAR MECHANICS FILE BOXES

will help you keep your magazines

and bookshelves trim and orderly.

PM is now offering a sturdy glossy

lacquered File Box to keep a year's

supply of PM issues neatly together.
With every order you will

receive FREE self-adhesive labels

covering the yvears 19756 through 1984,

Peel off the year required and place

on appropriate PM File Box and

you'll have a very valuable, convenient

and attractive reference library.

1 File Box, $2.85

2 File Boxes, $2.75 each
3 or more File Boxes, $2.50 each

PM Indexes for
the years 1975-198%
are iere.’

Find the answers to your shop, home
and car problems faster than ever.
Thousands of entries cross-reference
the articles that have appeared in PM
over these years.

ORDER BY YEAR! Price for each
index is $2.95

FOFULAR MECHANICS

Box 1014, Radio City Station,

New York, NY 10101

Popular Mechanies is o pubbeation of Hearst Magazines,
a Diviston of the Hearst Corporation
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Glove and mitten rack

WOODEN-SNAP CLOTHESPING
SPACED 4™ Q.C,

! e NOE
WOOD SCREW

| x4, LENGTH
TO SuIT

CLOSET DOOR 4N
1-1/4" NO. 10 WOOD SCREWS OR I
FASTENERS TO SUNT (2 REQD)

Children are less apt to misplace their |
gloves and mittens if they are kept in
order on a rack in the closet. A board
with snap clothespins fastened to it |
makes a handy rack for storing gloves |
| and mittens and it allows air to circulate |

around them so they'll dry quicker.
Fasten the board to the back of the
closet door with two screws at a conve-
nient height so your children can easily
reach it.—Vietor LaMoy |

Dribbling coffee pot

SOUARE-CUT RADILIS ON
LID
I
1
|

COFFEE
BREAKS —
CLEANLY
ALAY
FRC:M
POT |

Coffee often dribbled down the side of |
my coffee maker pot rather than into
the cup. When 1 was about to toss the
pot out, I came across an article in a
scientific journal discussing the “teapot
effect.” I solved my problem by carving
and sanding a radius on the square-cut
lip of the pot's lid. The surface tension
of the coffee, as it travels over the
curved edge, pulls the stream upward
and outward, away from the pot,
—Jerry D. Walter
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DISCOUNT PHIBES FL.&HS IS? 95 .
=y A
E?GHTHAN Co.
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-+ - & F w W
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MAKE THIS SHADE LEARN CLOCK REPAIR
FOR LESS BB
THAN $75.00

PATIOMNAL

CLOCKMAKERS
u INSTITUTE ).

o BOE @AW LEWTRTEWA BA T TOS8 I

Send §1.00 for our big catalog
ot stained glass supplies.

WHITTEMORE,
Box 2065EM, HANOVER, MASS. 02339
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:SAMPLE IMPORT FREE!: g

...and I'll tell you exactly how to turn it into big money! ® [

How to start your own big pl'l'.lflt
HOME IMPORT BUSINESS

yy| MY PLAN STARTS YOU FAST.. Shows you how to
z4zm|

= Buy Below Wholesale

HEH—HCI-MEN...Tum Spare Hours or Full Time into INCOME!

DISCOVER PROFITS OF IMPORT! My Home Mail
Onder Import Business Plan guides your every step . . .
it is hased totally on my personal success. Shows how
to deal direct and cul out costly middiemen. . S0 you
keep all the prafits! | do the "hard work"” Tor you . .
by traveling the world 1o find dazeling "'first time of-
, Tered"” new imports. The actual sample 1 will send you
Free s typical of my import discoveries. You can pick
anid choose from more than 24,000 products. Deal in
~ome product or 1000, Buy below wholesale.

- ¥OU CAN START IMMEDIATELY. | arrange fres
menmbership in exclusive Inteemational Traders organi-
ration . . . instantly puts you in direct conlact with
suppliers abroal, | show how to operale :||13-l.1h|_':|:_
Age no barnier, Ddeal for spare time hushand'wife or
relirernent business, My report, "'How to Import and

START WITH 24 221
PRODUCTS! )

Masy you cin Duy 0fe 23 3
Limm or ander in gasality . Ex

e I3 ] - | : ek,
T - Export’ tells how todo il. Ko ohblipation. No salesman
el ¢ 12 fer 5741 ond Price will call. Certificate brings your free gift sample import
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At last!

Now there's a
tiller/cultivator
exclusively

designed
for small
backyard
gardens.

Mo longer do you
have to choosa

il Bl between a yank-
you-along front-tine tiller and a clumsy,
hard-to-guide, expensive rear-tine tiller,

Mow there's Mantis... the 20-pound
wonder that makes every gardening job
a breezel Mantis starts with a flick of the
wrist...turms on a dime...weeds an
average garden in 20 minutes...and runs
all day on a gallon of gas.

Mantis tiils a full 8" deep, or delicately
cultivates the surface for precision
weading. And, because it's so easy (o
maneuvar, women love Mantis! And lots
of older people (many of whom had al-
most given up gardaning) find Mantis an
absolute joy. “I'm 82 and | simply couldn’t
garden any mona without if..." wrate W. R,
of Russell, Kentucky (and i's a sentiment
wa find again and again in letters from
Mantis owners).

The secret of Mantis' success is its ex-
clusive“tinetesth”whichspinat 240 revo-
lutions par minute (twice the speed of
most tillers). These tine feath cut through
s0il, weeds and tough sod like achain saw
cuts through wood

$41.00 Border/Edger!

Mantis is so easy to guide that you can
cultivate right around plants, along crop
rows and up tight to fences. .. without
WOoImying about running into your growing
flowers and vegetables,

And, with its easy-on/easy -off precl
sion attachments, Mantis quickly be-
comes a Planter/Furrower ... a Border
Edger...a Lawn De-Thatcher and Aeralor
...or & superb Trimmer for pruning
shrubs and hedges.

Bestof all, Mantis costs a fraction of
what you'd pay for a big tiller!

Get the whole wonderful story on the
remarkable Mantia. . the little machina
that has made gardening such a joy.

EARLY ORDER
BONUS

Get aFREE

(1f you hurry)

Cuts beautiful border
adges along drives,
walks, and gardens
Tor professionally-
landscaped finish.

3-WEEK HOME TRIAL

MONEY BACK IF NOT DELIGHTED

Mantis Manuiacturing Co.
1458 County Line RAd., B21
Huntingdon Valley, PA 1 I
O Pheasa sand me information on the Mantis I
Tilleer/Cultivishor and your Speing Bonus.
I MNAME e I
| aooress = E'
pe —H
STATE bl v

HINTS
FROM
READERS

Paint roller cover

2°0iA
PLASTIC PIPE =

2D
CAP (2 RECHD.|

If you're working on a paint project
that takes several days, using this
voller cover eliminates the need to clean
the roller after each day of work. Be-
sidles saving time and paint, the cover
al=o eliminates the chance of the roller
becoming oversaturated with water if
you're cleaning off latex paint. Or it
saves the expense of using solvent to
clean oil-base paints. A length of 2-in.-
dia. plastic pipe serves as a cover for
standard-sized paint rollers. Cut a sec-
tion slightly longer than the roller, then
cement a cap onto one end of the cover,
Notch the other ond of the cover and
another cap to clear the handle of the
roller. Slip on this cap after the cover is
in place.—John 1. Biftiigs

Chain saw oil dispenser

—_— -

Reduce the number of items you have
to carry to the site when uzing your
chain saw. Carry your oil in a liquid
detergent container. You won't need a
funnel or a rag for cleanup. To open the
container, hook its spout over the lip of
the saw's oil filler hole and pull. Close
the container hy bumping the spout
against the other side of the hole.
—Al Marsinko
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MUST LIQUIDATE

AT BIG SAVINGS TO YOU!
Interstate by FOX

Radar Detector

QUALITY!

PUBLIC NOTICE!

INVENTORY ADJUST-
MENT BY A MAJOR
RADAR DETECTOR

MANUFACTURER
REQUIRES REDUC-
TION OF STOCK.

C.0.M.B. now author-

ized to liguidate limited

supply of Radar

Detectors at HUGE
savings!

FACTORY NEW! FIRST

radar detectors in the world! Superheterodyne
systam is superior to non-superhet units in seek-
ing out and alerting you to police radar up to 5
miles away . . . around curves or over hills. It's
very reliable for over-the-road protection!

What an opportunity! Our special arrangement with the man-
ufacturer allows us to liquidate this Interstate Radar Detector
by Fox at aboul hall what you'd normally pay for an Escor,
Whistler or Cobra with comparable sensitivity!

MORE RANGE! Superheterodyne detaclor is extremely sensitive!
It detects fringe signals more reliably. It even picks up the
signal from pulse radar hand gunst

COMPACTI Just 3% x 14" x 3%"

MORE SELECTIVE! False alarms are reduced by narrower band-
width and videa signal processing. Built-in dielectric lens for
additional sensitivity and false alarm protection! Horn-shaped
antenna aids in “pulling in” radar signals.

3WAY BWITCH! For Off, City or long range highway use.
DOUBLE ALARMS! When radar signal is received the red LED will
light, and remain "0N" until radar signal is below detectable
levels, Buzzer is heard when radar signal is detected. A1 long
ranges, the alarm sounds with a slow, lower lone which in-
creases in rate as the radar source is approached.

LOUD ALARMI Warning signal can be heard even above noisy
road traffic. And that's VERY important 1o you!

NOTE: The unit may either be clipped 1o your visor, or atfached
to the dash (hardware included). Also included are 0.C. power
({fused) cigarette lighter plug and insiruction manual,

RADAR DETECTOR COMPARISON CHART®
[Sensitivity measiered in dBM =g, cm. .

One Year Limited
Factory Warranty!

WHY IS THIS RADAR
DETECTOR 50 GOOD?

Police radar devicas are regtic led 1o
two frequencies: 10.526GHE (X
band] and 24.150GHE [K-band].
both of which the nterstate by FOX
alaris you to. But, there are at least
fowr differant types of radar guns in
police uss. Soma apre very sasy {o
detecl, a8 Thay amil a sirong. con-
tinuous signal. Oihars are vory dif-
fecadt 1o detect with comeenBonal
radar detectors. These are the new
hand-hald radar gung used by police
only when they are stlesmpling 1o
clock a suspected viclator. This typa
ol signal is registeted on the Inter-
stale by Fox by burzer and LED in-
dicator long bafore you are close
enough to that radar

Manufacturer's
Suggested Retail

$239 95

DI.IT THEY GO AT ONLY:

*119

K Band o Band
Interstate (Highway) .. ...... L 108
Escort (Highway) ........... . T 07
Whigther (Fiktes OH) .. .. .. ... ... i 100 -107 fremm H-906-62383-00
Cobra (Highway) fvir 107 gaies cuiside conlinental U.S. ane subject io special

*“Tasts ponducted in sccordames with industry condimions. Please call or wrile 1o ingiss,
standard procedures in the Fox Labs. Note that the
highar thi nga e fumbar, tha gradtar i the unit's

S0FE IRy

C.O.MB. D'm:! Marketing Corp. Itam H-908
14605 28th Ave. N./Minnsapolis, MN 55441-3397

100% SATISFACTION GUARANTEED

Rods . . Reels . . .
Camping
Hunting .

Lures , Boating
OQutdaor Clathing
. Gifts . . . and Much More

FREE

CATALOG SUBSCRIPTION

| Mail today to reserve your Spring issue
|

| e |

: ApORESS |

fon |

STATE !

‘: g g r ITE-OIH' |
thrllh 62160

e —

BUY ONE AND WE'LL
MAKE YOU AN
EXCLUSIVE DEALER"

passenger
Call toll-free 1-800-255-2511
MY and Alaska 716-855-2226 Collect
Canada tall-free 1-800-338-0012
Recreatives Industries, Inc.

&0 Depot Street

Buffalo, NY 14206

*if thié térritary sfill s open

r Be a Legal e
INVESTIGATOR

Nationwide shortage of trained legal investigators. Many
eamn $20,000 to $50.000 a year. Men and women. Full or
part-time. Eam while you learn at homa. S5end name, ad-
dress lor free opportunities bookist
Commercial Technical institute, Dept. 110-016-11
1500 Cardinal Drive, Little Fails, N.J. 07424

Cradil card ELIIDMars can mu“ by phane, l Sand Radar Detectors) lmm H-905-62999-00 st 8179 sach
iy g = t plud I:.?E m?:zm l‘l:nd:ldp IMnnE0ts maﬂd E'Ili
T days & vk : salos tax. Allow weska for delivery. Sorry, no u-ﬁ'n_
&) I erm;wh:wmmllmand;lnlln al
crdars chack, thanks to TeleCheck
Toll-Free: 1-800-328-0609 | Chasge: O MastarCard, 0 VISA* /
Yo chack is welcomal | At Ne Exp

| No deleys in orders paid by check

Nama

C-O-H .B. Direct Markating Corp.

Authorized Liquidator S "

BUILD BIZARRE BIKES

Budd your own super bikes and
frikes. Alumanum hames. Ko
welding. Easy io build. §1.00 s =
for brachure and kst af plans. 5 PSSR g

149



INVITATION
TO i
POPULAR
HEGHHHICS

Try this all-new
PORTABLE POWER
SPRAYER at your home
for 3 full weeks... FREE!

Spray Mate:

* Fertilize your lawn

* Eliminate backyard mosquitoes
* Spray fruit trees

* Kill wasps and hornets

* Disinfect swimming areas

* Safely spray vegetables

* Control Japanese beetles

* Clean out gutters

* And, lots more!

Spray Mate pulls along easily on its

big 12-gallon tank means fewer irips
back and forth, The long-life battery
and compact electric molor run silen
ly for hours between charges.

only!). Mail coupon loday for the exc
ing details,

BONUS EXTRA:

FREE BATTERY AND
CHARGER

You'll find 1,001 uses for the versatile

two big rubber-tired wheels. A pistol-
grip wand shoots a jet up 30 feel! The

This remarkable sprayer is available fo
Popular Mechanics readers on a FREE
3-Week Home Trial (for a limited time

TURBO MOTOR OIL
Turbochargers work hard, run hot.
Pennzoil PZL Turbo Motor Oil exceed
APl slandards and every automotive
engine manufacturers requirements
worldwide.

Run cool with Pennzoil PZL Turbo Motor Oil.

i-

it-

| saaxms sprAY MaTE 1
l 1458 County Line Rd.. Dept. #150 ] I
Hurfingdon Valey, PA 190068375 =
I Ol Rush detais on SPAAY MATE. FREE 3-Week
Trial. and FREE Borus |
l Hamea
Addvess = I
I City I
LEi-lh Zip J |
A S SN S S S —

170

DENTAL MECHANIC

LEAERM
TO BE &
SECURITY PRESTIGE
Lestn of bemg. in pour spare (ims, be maks
Crowne.  Plates, Brideewark, #le. Dealal  Me-
rhamles are smploped by Dentists, Denlsl Lsis-
ratorire ur epen pour owe ahep, (el eF apare
. timie. FULL BQUIFMENT OF TOOLE AND MA-
TERIALS ISCLUDED WITH COURSE. law tu
|.'||.n.q ¥amy Terma. Witls for FIEE BOOK sbowul
carrer Lhal's ulected by aubomalion,
IH! MeCARRIE *Eltﬂﬂl.i INE. : 115-L0§-21
132 W, 13th 5L, Dept. PMAI1Y Phila, Po. 19907

ADD TO YOUR INCOME

Earn & second incoma fhrough Populas
Mechanics Classifiad. $1.00 bookiet

ahiws you how io slart your own business
wilth Classdied advertising. (3200 rebate

wilth first eder). Machanics,
Dept. DN, 234 W. 5Tth 5t., New York,
MY 10019,

lar

The Excitement s

From a tool box to a storage shed, a doll

cradle to g!asa cabinets, our has
plans for you in these areas: » Fine iture
* Storage Sheds® Kids' Stuff * For Your Work-
shop * Leisure Time * Outdoor Living

us, choose from hundreds of reprints
and books on car care, home maintenance,
boating and more, Send for your catalog today
and experience the excitement that comes
from building it yourself.,

TO ORDER Send your name and address
with check or money order, 1o: Popular
Mechanics, Box 1|m Radio City Station,
New York, N.Y. 1Il1|l1

TOTAL LIQUIDATION

YOUR CHOICE ANY
ITEM ONLY $14.95

r"";h 514'95%

:-HIGH PRESSURE ENGINE CLEAN-X
TING GUN USE WITH SOLVENT,Z
*EUNK SOAP ETC.

<

TAIR OPERATED D-A SANDER DUAL 3

iiii

YNy y

sACTION WITH 6" PAD 1 YEARZE
}W.ﬁHHﬁNT‘f :
* *
E & E' I;x )kl 514.95£
PogEdo) :
*10 PIECE CROWFOOT WRENCHZ
¥SET %" DRIVE LIFETIME:
*WAFIFIANTY =

-

-

yEryREEy

sibbiddd “147;

=9 PIECE TORK DRIVER SET %"}
*DRIVE WITH METAL CASE GREAT *
n-FGFi GM CARS & TRUCKS

*BONUS ORDER ANY 2 ITEMS OR
*MORE AND RECEIVE THIS 2 PIECE S
*smp RING PLIER SET FREE! RE-*
*TAIL VALUE $18.95

—E-MH REMOVAL
/ e AND

> INSTALLATION
wdues internal & external snap rings

*TO ORDER CALL TOLL FREE OUT-%
*SIDE CA. 1-800-423-7899 INSIDE
*CA. 1-800-826-7819

*OR MAIL COUPON BELOW WITH
YENCLOSED CHECK, MONEY
*ORDER OR VISA OR M-C # ALL
*ORDERS SHIPPED WITHIN 24 HRS.

icheck enclosed [ ] charge visa [ ] m-c

ti

ok

»
»*
k3
*
»*
‘

]

e il sk sk e ol e o o ol ol e e ol e e ol ol ol ol ol sl ol ool ol ol ok ok ke ke ol o ol ol ol ol ke ke e ol ol ol ol ol ol ol ol ol ol e ol ol ol ol ol ol ke o o

yacct, #
:e:tpiratiun date

g
]
*

dascrip.
andging gun
d-a sander
crowsfesl
tork set
_suk total
| A, residence add 6%

shipping & handling
olal

TOOL CITY WAREHOUSE
14136 E. FIRESTONE BLVD.
SANTE FE SPRINGS, CA. 90670

o e oo e
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price _ext.
14.95
14,95
14.95
14.95

3.00
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CLASSIFIED
ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy MNelan, Classified Service Manager
Rate: $6.70 per word payable in advance each insertion. Minimurm insertion ten words,
Beold face capitalized words—$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—3$45.00.

The next available issue 1o place an advertisement in America’s No. 1 Classified Section is MARCH. The closing is JANUARY 3rd.
Send reminance payable and order to Popular Mechanics, Classified Department, 224 West 57th Sueet, New York, New York 10015,
Fleasze indicate Heading under which ad is to appear. As a congumer service and in cooperation with our mail-order advertisers
whio use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a registar of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0. Box number must fumish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

IF YOU liked the first book, you'll iove the New TM Boox,
Carioon flustrations axplain the TM-Sidhel Program. $9.85,
Saven Suns Publicafions, Deplt TB11-2, P.O. Bax 773,
Fairfasld, |4 52558

HOW TO BUDGET. Easy. EficienL. Save monay. Boaklet
%$2.00. Budgeting, P.O. Bom 562, Besconslield, Cuebec,
Canaga HIW 5v3

FIREFIGHTERS Earm $20,000+ . Learn How. Send SASE:
PFl, Box 402, Alpina, CA 82001

SAVE $100"s of dollars on your phone bill svery year. Com-
plele deladis on which phones o buy, phone services, long
distance services and morel Fully illusiraled book $4.00.
MNOVA Enterprises, P.0. Box 5200, Trenton, M. 08650

SECRETS revealad in book “Grow Rich Whie You Sleep”,
send $3.50, C & W Marketing. Depl. PM, 2825 Veniura,
Abllens, TX 79805,

AT LAST! SECRETS REVEALED! Ge! nd ol rmaches
quickly and save money. Brand new lhstrated guide. “How
To Elminate Roaches Without Hiring An Exfesmninator,” Wril-
fen mnd illustrated by Boensed, prodessional edarminabor.
Onity $10.00. Money-back guarantes. Order your copy now!
Kruse, Dept PM1, 136 Momison Ave., ML Prospect, iL
GO055

PUBLISH your book! Join our successful aulhors. All sub-
jocts invited. Publicity, advertising, baautilul books. Send for
imci-lilled booikied and ires manuscripl reporl. Camon Press,
Depl. PM.11 West 32 Sirest, New York 10001

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 200G
les, all subjects’ Free calalog Hameton, Box 15-A, Falls
Villags, CT 06031

BAVE on parts for Lownmowars, Minikkes, Kans, Chan-
saws, Small Engines. THOUSANDS OF PARTS. Send §3.00
For Catalog. Sav-On Parts, P.O. Box 231, Somenville, Mass.
02145

AVOID RETIREMENT HEADACHES! Don't quit that job
thed. Just-published bookie! ksis problems. sclulions. Send
$2.50 wodey. EC Publications, 500 Valleybook Drive, Siver
Spring, Maryland 20904,

TECHNICAL BOOKS Many subsects. Calalog 3200 Keadts

& Comgany, Box T86 Station “A”, Scarborough, Dntario,
Canada M1K 5C8

BAEAK AWAY FROM TWO FINGER TYPING! Mew meath-
od Tor PC, WP, and typewriler keyboards, FREE DETAILS.
Sand SASE: New Starl, Box 7T44EP, Elmburst, NY 11373

| EARMED $40,000 yearly = free lance wriling. For prool
and my meihods. sand §10 to: Ken Kelley, Box 2581C,
Dearborn, M 48123,

AMATING offer. Be your own boss. Operabe your own prol
Rable business at home. Free detalls. Guaranleed. Write
today. Lea Fansler, Dept. PM-1, 180 Seabreaze Circle, Marmst
Island, F1 32653

MAKE OME MILLION DOLLARS in Asal Estale staring
with no cash. 228 pages. Send $7.25. Royal Impors. 1608
Waldan 52, Teaneck, MJ 07566

POLICEMAN reveais how 10 beat traflic tickets. Contact J.
Howard Associies. Foule 2, Stouftvile, Ontanc. LOH 1L0

BAVE MONEY| Send 55.95 for book describing 100's of
ways 1o reduce enegy costs. ABA, Box 231, Palos Park, IL
BOMED.

SELF-IMPROVEMENT BOOKS, FREE CATALOG. Steen
Pulbilications, 300A Hillcrest, Aloona, W1 54720

FREE CATALDG ON HOW-TO BOOKS: O'Nelfs Mad
Qirghr, PO Bax 173, Slone Ridge, N.Y, 12484

THINK AND GROW RICH: The secrat 1o success, Drder
now, monaty back guaranteed, 56.99 check/ mondy arder boc
Goid Coast Gift, 125 Fayefievile Roasd, Decalur, Ga. 30030

POPULAR MECHAMICS “PLANS AND IDEAS" CATA-
LOG #1700 — Hundreds of weas on workshop projects.
plans lor shap toals, slorage houses. boals. furnture, foys —
just  about ewverything! Send $1.50 10: POPULAR
MECHANICE P.O. BOX 1014, RADID CITY STA,, HEW
YORK, N.Y. 10101

CATALOGS

OLD CAR FANS - subsciibe o HEMMINGS MOTOR
NEWE, world's largest old car markeiplace. Hammngs has
owir B0 pages of ads each month, crasmmed wilh thousands
af oid cars lor sale—pius parts, iheratune, restoraton suppies
and more, Only $16.75 lor 12 geant ssues. Subscribe to the
bible’ of old car collectors ioday. Sent fo: Mokor
News, Depd. 6118, Box 100, Banningion. Varmont 05201

LEARN THE SECRETS of buying and seling cars from car
dealer with 13 years expeence! Fnally available two valu-
able books: “How To Buy Your New Or Used Car Guide™ and
“How To Sell Your Used Car Guide.” Absclulefy guarantsed
10 put hundreds in your pocket! Rlush $4.95 for aach axciusive
boak to: Neiman Enterprisés. B021-204 S5W, Dapt. PM1, Apt
102, Lynnwood, Wa S0838

RADIATORS: Save by repaxing &l home, instruction book-
I8t with ordeving instructions for coves and suppies. $5.85 toc
AmRad, AFD 2. So. Pasis, ME 04281,

200 MPG CARBURETORS: FACT or FRAUDT A 20 page
SPECIAL REPORT. Fascinating! Inlormatival Only S6.00.
ORDER TODAY. Special Aeporl Depl 186A. 304 San
Miguel, St Charles, Mo, 63303, FULL MONEYBACK
GUARANTEE.

MIDGET CARS

MIMI CATALDG. Shop in comiort &t home with this new
urigue gift ilems at LOW PRICES. Aush §1.00. 5G5, 6213
Chapal View Lane. Cirus Haights, CA 95821,

SHOP FROM HOME. HOUSEHOLD, PET, FROZEN
FOODS, Gt ilems. Health, Beauty, Beverages, Laundry
products. Calalog Send §1.00. Blose, Box 1628, Fort Las, MU
aFd2e

FREE ool catalog Toolna, B17 MNew York Ave.,
Martinsburg, WV 25401

FREE CATALOG - BEST IN THE INDUSTRY

A COMPLETE CAMERA STORE N A CATALDG
OME ol the Worid's Great Calalogs, and & is pholographic
Send to Porter's Camera Slore, inc., Box 628, Dept. PM,
Cedar Falls, lowa 50613 for your Free Copy (U.5. Only). 112
tabloid se pages filled with 4,000 dems many ol them ewxck-
sive and vary unusual Plus popular brand cameras, lenses,
Hash, gic.. at discount prices. Huge inventory, 1ast service,
great packaging. You mus! see i io beliese it Order your Free

copy todiy,

SIDEWALK CLASSIC: Looks and dives ke & real car, but
travels at & sale Smph. A biack fabric iop, leather dashboard
straps and gas headlights give the look of an open roadster.
Sex wlt @i genesalor serves 85 a malor and 12-voll slectrical
asysiem with bull I batery charger runs e ACCESSONEE.
Maikes an excabent gift lor child or grandchild, PL-1227-56.65.
Send order 4o Popular Mechanica, PO, Box 1014, Radwo City
Saation, New York, NY 10701

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Genarator  Rebuiling Book.  Price:
Hedalund Enginearing, Box 26024, Las Vegas, NV 88125

PARTS: Army Josp and fruck pars, Spare Pars &
Equipment Co., PO. Box 751, Lexinglon, Kenbucky
05870751

IMPORT AUTOD PARTS - New and Remanulactured al Bar-
pasn Prices. Send 52 00 for catang. State Y aar, Make & Mod-
el of Car. Same day service. Sech-A-Deal! Box I3621,
RAochester, M.Y. 14623

CARPETS, 1op, shocks. suspension pans kor all cars 1835-
1980, Free catalogue. Kanter Aulo Producis, TEP Monroe,
Boorion, MJ 07005, BI0-5248-1006,

AUTOMOBILES

FINE TUNE YOUR AUTOMOBILE! Increasa Performance!
East to follow manual £10.00. THERMOTUNE, Box 1585
Cambrdge, MA DZ238,

STOW-A-TOW - Compact, retractable tow line, store in
trunik 6f gleve companment, hooks in séconds, stranger than
stesl, can (iR 2 lons, extends to 14°. Keal lor emergencies.
$24.95, Pinebell Distributors, 211 Moblesse Dr., Slidell, La
T0460. Satisdaction guarentesd.

FRAEE AUTOMOTIVE SECURITY CATALOG: Largesi
salection available, Do-it-Yoursell, Pagers, alarms, hood
lpchis, glass delsctors. Allow 4 weaks Immediate Delvary.
Send §1.00. Aulomotive Security Equipment. Depl. 2, P.O.
Box 382, Plainview, Maw York 11803

FREE GAS MILEAGE| AT LAST! SECRET REVEALED!

Send 51.00 & self addressed starmped envelope 10: Milsage.
3-100, POB 583, Lake Charles, La. 70801

LET'S Turn Amesncan Amund Palriot license plates. David
Aoy, P.0. Boa 108, Andersan, Indana 46015

HEADLIGHT REMINDER. Wams You With A Loud Buzz!
Aveid Costly Battery Drain. End Frustration! Easy, Screwdriv-
ar installation. $2.95 Beambile Co., 111 Downey, Brockion,
Masa 02402

BETTER MILEAGE with Plural ignition Pulser lor Chrysler
Slant Six Engnes 1573-1982, GMV B 1975-1980. Guaran-
leed. 522 5). ISCOVERIES, Box 190, Kaiua, HI BET34

JUMPER Cables Piug In, Lighter To Lighter “So Essy”
i;:].a!;i Ea 3 For $30.00. "Cables,” Box 1368, Union, M.
o

MOTALOY Ring Vanve Job Whie Drving. Guaraniesd
5699 beo 51750, postpaid Andris, Box 34081, San
Francmco, CA 94134, Dept. A

{Continued on nexl paga)
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AUTO SUPPLIES & EQUIPMENT
{Continued from preceding page)

ORIGINAL equpmant manulacturer (DEM or “aulbonzed
dealer only) parts and accessones, al huge discounts for
BN, Honda, Mercodes, Porsche-Aud, Sash & Vabvo. If your
suthorized dealar has il. then wi do boa, 8l prced up b T5%
leess! Hugh inventory, owesl prices. Call for quaote, ondar by
phone Mahionil Telepads (408) 9968-3378. M-F_ 9-5.30 (Ca)

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO Karts, Minibies, Ab‘s. Kils, Parts, Engines. Lowesl
Prices. Largest Selacton. 72 Page Calalog 53.00. Refund-
abie. Karl World, Depd. C_, 1488 Menior Ave., Pameswlle,
Do 44077

SA0-Mn-Brike K, Go-Kars, Framas. Engines, Wheals
Clnches, Tires. Including Moped Parts and Accassories.
More Fams-Lower Prces. 1985 Wholssale Catalog-52.00,
Karts & Kits, P.0. Bow 1028, Maywood, M) 07607

CUSHMAN scooter obsolets parts catalog. $1.00. Cover,
1106 Alpina, Dothan, Alsbama 36301

PLANS Build Your Ownl! Go-Kar §5 00, Mins-Bike $4.00,
Thwee YWneelar ATV §7.50, Hydro-Plane $4.00, Pedal-Boar
$6.00. UWP-Plans, 3049 Ward, Burlingion, Onlarie LTR 3H8

AVIATION, HANG GLIDING

ELECTRONIC DEVICES lor SECURITY, COUNTERSUR-
VEILLANCE, and PERSONAL PROTECTION. Giard sinty.
four page catalogue 5100, HUNTEREX, Box 13823
Wiston-Salem, NC 27117-2002.

SILENCE the phone whenever you like. Flck 1he sweich and
e moee rngineg. Fiick it again and 4's back to normal. Gread tar
nappng of jusl mlaong. Attaches in minetes. 36.85 Gary's
G, 300 Woodrow Ava., Selma, Al 36701

ADVENTUROUS Listening Devce, Plans 5300 FAP
Enterprses, Box S1272-4, Palo Ata, Calil 94303

CABLE TV CONVERTERS. Gueranteed lowest pnces in
U5, Jerold, Hamiin, Fenith—Many others! Lowast Dealis
Prices! Ordiers shipped within 24 hoyra! Complete ilhesiralad
catakog, $2.00. Pacific Cable Co., Inc,, 7325'% Feseda Bhwd,,
=108, Reseda, CA 91335 (816) 716-5814

RARE POLITICAL & MILITARY fims on videocassaties.
Thitd Reieh, Soviel, Eastesn European and Visinam ara. Sena
§1.00 lor Sustrated catalog. International Hislone Fiams, Box
20035, Checago, KL 60620

CAMPERS & TRAILERS —KITS, PLANS

ELECTRONIC pmoducts, Wholesale!
C8AC, Bou ATE, Morthfield, N.J. 0BZ25

Brochure  §1,00

MIGHT WISION SCOPES. Reconddined Mitary units,
Both Starlght (Passive] and infrared (Active), Calaiogs 54,00,
STAND Cornponerts, P.O. Box 6274, San Bemarding, CA
B2, [714) BEI-2T2A.

COMPUTERS & SOFTWARE

THHMA Software Hardware bargaing. Hard 1o lind dems.
Huge selechon. Fast Service. Free Catalog Dynamic. Box
B0, Hickswille, MY, 11801

SOFTWARE Savirgs Lip To 7%, Send SASE, Sofibyle,
3100 Hardin, Suite E, Soguael, CA #5073

HOBBY HELICOPTER. "Choppy” Umralighl Single-Seat
Halicopter. Simplied Constriction— Motarcycie Engnne. Bro-
chure $3.00. Podynova, Box 5TGM, 5. Aemi, Quebec, Canada
JoL 2Lo

DESION-Build Aaplanes, Hang Glidess, Simplilied publica-
tions brochwe 25¢. McCoy Awcrall, Sufte 243, Box J,
Manhattan Beach, CA 0268

PRLOTS Caps. T-Shins. Polo Shints, Lamge Selection, Fres
Benchure. Squadron Hat Co., 9373 W. Sample Fd., Suie 200,
Coral Springs, Florida 33065

BOOMERAMOGE—WORLD'S BEST! Incredible retums,
exciting sport. FREE illustrated catalog . . . 70 booemrangs,
beocks, plans. Wiite Ioday! Boomeranghian, 1806-1 N. 2nd.,
Monroe, Loaisiana T1201-4222

SPACE & ASTRONAUTS

MASA smbierns, loys, gifts, collectibles. Calaleg $1.25.
Asfundable. Colleclor Trends, Box 351, Daylon, Qho
45405

HOVERCRAFT

FAN-TASTIC new howvercrofl Plans. Free indofmabon.
Palmer, Box BIEM, Monroe, WA 9B272.

HOVERCRAFT Plans Al Sizes. Catalog $1.00. Universal
Hewwarcrafl, Box 281, Cordova, Mnois 61242

AERO-CAR Amazing Hovercrall buifl easily with ordinary
fools. Lewnmower engine power, Carnes one man ples, How-
ers, Nies fonward, backowand. Scdeways ovar land snow waber.
Complela constructions plans and  Brochurse,  59.95.
Aprg-Propects, Bow 5118PM, Clindon, New Jesey 08809,

CB'S, RADIO & HAM EQUIPMENT

LIMEAR PARTS — Tubes. Transigtors, Modifcations.
MRFASS 12, MRF454 516, MRF4T7 511, Catalog. RFPC,
Box 700, San Marcos, CA 92068, (611) T44-0728

POLICE Scanners, Baaresl, Fagency. HPA, Box 19224,
Denver, CO. BO218,

CB MODIFICATIONS, Linear Planbook, Kits 51 00 redund-
mbia, APS, POB 263, Newport. RI 02840, 4071.845-5627

RADAR DETECTORS UP TO 50%% OFF. We will mast or
bent any advertsed price on Bel, Whestier, Cobra, Faul, Uni-
den. CB's mamne radios, scanners, FREE PRICE LIST 1-800-
EIT-208T. Computronie 1-312-T29-2897

CB MODIFICATIONS! Frequencies, sliders, FM, ampidi-
ora, books, kits, repaics, high-perlormance aocessomes. Cala-
log $2. CBCY, Boex 315000, Phoanx, AZ 85048

ELECTRONICS

COMMODORE Makn EasyScrip? easy with guick reference
chackist, Send $1.00 toc Sample Solutons, P.O. Box D452,
Charlgsion. SC 29404

FIMAMCIAL AID FOR COLLEGE. Five sources guaran-
teed. Free miformation. Weite, Computer Encountors, 401
Newcastle Rd., Syracuse, NY 13218

BLILD YOUR OWN - Travel Traser - Frith Whaalar - Mabor-
home - Caempar - Pickup Cover - Plans - Patterns - Kits -
Catalog $1 - Glen-L R-Vs, 9152PW Rosecrans, Box TS5,
Badfiower, CA SOTOE.

PLANS. TENT & LUGGAGE TRAILERS lor molorcycie or
car. Fras brochune. Crealne Pland, 28615 - 16ih 5. Kant. WA
BROEZ,

COLEMAN RECREATIONAL VEHICLE AND MOBILE
HOME FURMACE PARTS, Budge! Heabng, P.O. Box 145,
Scofteibe, M1 43454, 616-7T57-9661.

BOATS, nurnnnlg'!_sns. TRAILERS, &
K

BOAT KITS-PLANS-PATTERNS-FRAME KITS - 200 De-
wgns - 408h year - 880" - Phywood - Fiberglass - Siees- POW-
ERBCATS - Crusers - Sportfishars - Houseboats - Hydro-
planes - Runaboyts - Duckboats (Cances Kayasks) - SAIL-
BOATS - Daysailers - Trailersailers - Mullihufls - SUPPLIES -
Epoxies - Palyesiers - Clath - Faam - CATALOGUE $3.00
{Book Amateur Boatbuiing $8.00) CLARKCRAFT, 16-F
Agualane, Tonawanda, NY 14150

CE4128 owners. B3 programa, on OV5 desk, 150 each,
Games, Ubites Business, Educalional. Sard 5945 plus
%$1.50 5/h to: Safweie Shack, Depl. 20, Box 133, Fresn, CA
43707

CALCULATORS

HEWLETT-PACKARD Calculators, Ower 150 Accoasores
For ¥our MP.41, LOWEST PRICES For All HP Machings
Writa For FREE 72 Page CATALOG: Educale, 279538 Cabot
Road, Laguna Migusl, CA G2877

BOAT Plans - Patterns - Kils - Hundresds of desagns - 7°/55°
- Sadboats - Powsrioats - Sporfshers - Houseboats - Fow-
boats - Duckboats - Basthoats - Canoes - Kayaks - Hydm-
glanes - Dones - Boatrailers - Simple construction - Proven
ingiructions - Tremendous savings® Giganbc 160-page cataiog
£3.00 (54.00 Airmail) - Includes Free “Boalibuilding Supphes”
eatalog - Frbamglass - qunngs - Ghues - Books. Revelution-
ary “Poxygnp Poxyshigid” manual 5200, Gien-L, 8152
Rosecrans, Bon TSEMP, Belliowes, CA S0T046

EVINAUDE - ALL BRAMDS - 1964 Bargains . ., all sizes
... 5200 handling . .. Scofl McCulioch parts .., Elecia
Manne, 610 Marmick Road. Lynbrook, New York 11583

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLDNES! Hard-ky-fnd 45mpm hil records
from Fha lng! 40 years inchuding pop, cownbry, rock, and soul.
Send 32.00 kv calalog 1o American P, PO, Box 66455,
Depl. PM, Los Angeles, CA S0065

BOAT KITS - BAIL - 16°-30 . FIBERGLASS. Save hafl,
Aryone can asssmble. FREE 48 page calalog. LUWGER, Dept,
BC86 PO, Box 1388, 5t Joseph, MO 84502,
B16233-5116.

CAMPING EQUIPMENT & TENTS

TV & VIDEQ EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CAMP COOKING: recipas. lips for “real meals” outdoors.
21.58. Camp Cooking, Box 61PN, Addison, TX 75001,

VIDEDQ MOVIES. Bargeenz! WHS. Hata Catalog $1.00.
Tower, Duniirk, MD 207540213

WORLDE Largest Satellite Distribator Can SAVE YOU
HUNDREDS. All brands, we have evarything, catalog $4.00
refundable. Guarantesd. Technology, Box 18177, Knowwila,
TH 27928-217

“YELLOWSTOMNE,” "YOSEMITE,” "GRAND CANYOMN,"
“BiG BUA.” vi5Bela, Frea Color Brochwe. 526,95 aach.
Widemess Video, PO Box 2175, Redondo Beach, CA
90278

BUILD Your Cram Satellite TV Recesing System And Save!
Irtruchan manuss, crcuil Boands, ks’ Sand stampsd erme-
lope Yor information: XANDI. Box 25847, Dept. 28P, Tamps.
AZ 85282

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Muscies - Inster!! Free Booklel®
Universal, Box BES4A, Detroit, Michigan 48240

SECRETS Ol Powerful Muscles. Guarareed. Free Book-
et John Associates. Baw 1172, New Brauntels. Texas
78130

BEST Exarcisas To Flafer Abdoman! Free Details"! Cacera
Enterprses, 277 Whitehall Rd. S.. Garden City 5., MY,
11530

KUMG-FU Free Lessons. Sand 51.00 for Postage. Mclisa,
Box 1755, Dept. PAMBAA, Honoluly, Hewai SEB08

SATELLITE System 5449, Indemation §1,
2603-16M Arte, Huntswille, AL 35805

Slarknk,

THE NEXT GENERATION ol salalins systams is home! Pog-
ukar Echoatar sysiem, scrambbe-ready. 5599 Campleta! With
mstafaton Guide. VISA/MaslerCard. 2002 mnovia. Inc., Box
2002, Gardnarville, NV 88410, (B00) 628-2828 axl. 519,

BUGGED? WIRETAPPEDT Find ot Inst. Countmrmea-
sunes equipment catalog $1. Capn Electonics. Roule 1P,
Canon, GA 30520,

172  POPULAR MECHANICS

HAVE EXCELLENT, MOT CHEAP SATELLITE SYSTEM
UNDER $600. MANY WAYS DEPENDING ON SKILLS AND
QFPOATUNITIES. COMPLETE 80 PAGE BOOK 511.95
CATALOG 51. SHOJMKI ELECTROMICS CORP., 132TM
MIAGARA ST, MIAGARA FALLS, WY. 14303, COD'S
Ti8-282-1001

FISHING, TACKLE, LURES

FREE Simkes Mpid Catalog over 100 molds 25 shapes,
Carmen's. Bax 220FM. West Newion, PA 15088

CATCH Catfish Anytime. Soecrel Rovealed S18.00. Riley,
TAO2 Dougluss, Wichan, KS BT206

BATTERY REBUILDING SCHOOL

REBUILDING and recondiboning information prices. S3.00
postage handling. Sun Batiery'Moore Tool, 10415 US 898,
Setwing, Flonda 33870,



ENGINES, MOTORS

RAUN thres-phase elecing molors on smgle-phase power.
Uss refngerator and AC relays. Buld redays. Plans $5.00,
Electra, Box 4405, Lencain, Mebraska 68504

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sawing Machines with Walking Feat, com-
plete rasdy bo use—only S408 00 Thompson Modal PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or order direct.
{Master Charge-Visa). Dathe Mfg., Inc., P.O. Box 12110,
Lubbock, Texas TR452—Phona: (BOG) T44-5774

MACHINERY, TOOLS & SUPPLIES

& METAL Cutting Lathe $104.50. Taig, 15048 Proctar,
Indhustry, CA 91746

BEST Prices, Woodworkars Machinery Catalog. Free.
Meckihgan, PMCES, Johnson Cay, MY, 13760

LATHES, Mils, Tools Many manulacturers. Blue Rioge,
Box 536V, Humcane, WV 25526, 1-B00-87Z-6500. Wy
1-582-3538. Catalog $1.00.

WOODCRAAFTEMEN. NEW woas. 40 page manual, dks-
rrated, SASE b miormathon UNIGUE HANDCRAFTING,
Box 383, Eushs, FL 33726

OVER 50 "FOLK ART" PATTERNS! Creste profifable
“Couniry Cut” woodworking designs. Hundreds of unique pro-
jeeis! Only $8.00. Accents (CP-16), Box 262, Darvers, MA
D923

SET up home shop. Save money. Boakled tells how 52,
Hustic Woods, 8330 Corporale =303, Schariz, TX 78154

WOODWORKERS, Hobbyesis. 1986 catalog comaming
Char Cane, Woodan Wheals, Lamp Parts, Tools, Finishing
Matariais, Hardwars, Plans., eic. Send 5100 w: Barep
Specaaliies. PM1BE, Beliows, Frankfort, MI 49635

“WOODOFF” Dear Little Deer Plans $5.00, DOEMOCO,
PO, Box 8448, Lowsville, Ky. 40208

WOODWORKERS How we sall wood scraps for $1200
MBF. Plan. Send 56. Michell Sawmills, RT. 2, Box 172,
Glacys, VA 24554

CHERRY. DAK, WALNUT, MAPLE Boards. Small Dvdars
Qur Bpecialty. Send $1.00 lor Lsting (Refundable). Park
Timber, P.O. Box S88P, Orchard Park, N.Y. 14127

WOODENTOY - Pans. Patterns - Catmiog $1.00
WOODENTOY, Box 40344PM. Grand Junction, GO 81504

BUTCHER'S BLOCK Cofiee Table Fians! Three styhes-
$3.00. Sand chack today! Andiy, Box 391, Charry Valley, IL
LALULS

MAKE PVC PIPE FURMITURE. Many proven plans. Probt-
able homa budiness, FREE detads. JAL Casuil Furniture, Box
208, Tewhsbury. MA 01878

FREE WOODEMN TOY PLAN 54.00 Valua. Send §1.00 for
postage. Toyeraft, 601-PMY East Main, Waynesboro, PA
17268

WOODCRAFT PATTERNS, Windmdis, Wiaheng Wells, Bird
Houses, Feeders, Flying Ouch, Pneasant, Ouidoor Plantars,
Cataing $1.00. Cealters. 11840 US 27 Morh, Devwa,
Michigan 48820

CEDAR DUTHOUSE, Disppnsas Todet Papsr, Plans £3.00
SABE, Secomb. 89865 E, 28, Rhododendron, Ore ST040

PLANS, BLUEPRINTS, PROJECTS

SMALL FOUMDRY Furnaces, Supples. Free lilersture
Pyramid Products, 3736 South 7th Avenue, Phoenix, Arizona
BS041

BOLTS, SCREWS, TOOLS, WHOLESALE. DMRECT.
Guarariesd. Celalog $1.00 (Relendable). Cametol. Depd. 44,
Bax 65, Bristol, Wescormin 53104

METALS for the machining hobtsest, Calalog $2.00 relund-
able. A& Melsis, Rt B, Box 7558, Huntswille, Ta. 77340

“SHARPENERS REPORT Monlhly Newsletter, Sharpen-
ing Gudebook, Angle Wall Charl. Free delails. Skog
Company, Dept. PM1, PO, 22559, Minnaapohs, MN 55422

WELDERS, naw hands Iree spesd-wisld halmel. chin oper-
abed, information: Tragewnds, PO Box 807, Pasoo, Wa,
89301

STEEL, Alyminuem, Brass—Sheel, Bar, Shop Supplies,
Prams, Write: CEl, BR1, Box 183, Cameran, i 61420

BAMNDSAW BLADES, Any Size, Frow itéridum. King Saw,
6541 Tidewaler Drwe, Norolk, Vigina 23508

CARBIDE - TIPPED, Circular Saw Blades, Fres lilerature,
Biaces, BOS Easd Hamizon, Seatlle, Wa 98102

WELDING, SOLDERING, PLATING

2-PART ARC WELDING training videotape conlains 14
separate demos of ditferent waldeng technigues. Runs 2 full
hours -+ 'S300. For more mlormaton call 1(800) 443-3250 or
wrile! AMP, Box 36, Riverion. WY B2501.

ENERGY SAVING

CUT HEATING COSTS 40%. Mewly patented mvention jor
Fumace. Thousands ol satshed usars. 51.00. CVS, Box 676,
Baltewila, Md 20705

NOM-ELECTRIC SUPER-BLANKET saves fusl costs
Descovenes. Box 180, Kailua, HI BET34

SOLAR, GREENHOUSE, AND ENERGY SAVING
PRODUCTS CATALOG!

COMPLETE systesms, components. Fealures famous Sun:
Lite® products. B4 pages. Order Irem ane sxped Sdunta,
Amarnica’s lasgesl energy saving mad order house! $1.00 ppd.
Solar Components Corporation, Dept M, PLO. Box 237,
Manchester, NH 03105,

SOLAR & ALTERNATE ENERGY

FREE HYDROGEMN FUEL and Choygen Genaralor uses
Wirter and Solar Caits, Plans and Kin 512.00. Praide Powar,
Box 8291, Edmanion, Alberta, TEH OLO. Canada

SOLAR panel cormgonent 2ud R instructons ncluded
$14.95, $5.00 postage. Box 769, Wyke, Toxas TH098

SOLAR ROOM HEATER, Inexpansive wndow und, Plansg,
bookdat $8.95, M5, Box 7108, Montgomery, Ala. 36102

HOME CRAFTSMAN

OVER 400 WOODWORKING DESIGNS! Create profilabie
toys, gifts. whirligigs. foll arl, household accessones and
more! Brochure PLUS Sample Pattern only $2.00. Accents
(BP-18), Box 262, Danvers. MA, 01523,

UNFINISHED picture frame moulding. Factory closeout,
507 dascound. 200 styles. Wiite: Jags, 126-PF Sevanih Nanh,
Hopkins, MN 55343

MAKE WOODDEN TOYS - PROJECTS - 100°s Plans, Kis,
Hardwood Parts {toy, craf, fumiurgl. Teols, Wood, Supplies
Color Catalog 51.00. (814) 484-4363 - Cheery Tree Toys,
Betmant, Oheg 43718 - 0369

HARDWARE CATALOG 51.00 Relundable with first arder,
The Bevors, PO Box 12, Wills Poird, Texas TH168

WORLD'S LARGEST CATALDG?T Twres pounds T4
pages. Ewvery Tool, Suvpply. Machine Imagnabio 5500
Fafundable. Melilligan, PM-1-B6, Johnsan Oy, Mew York
13730

BATTERY CLOCK MOVEMENTS, Balow wholpsale
prices, Besl Quality Catalog 51,00 (refundable). Yankee, Box
26, Tromgsan, Conrecticu! DE2TT

WOODWORKERS Leam Fast Easy Mathod For Making
Gilts, Toys, Nowelies, Bustaled instructions $600 C
Hastngs, Box 4BB, Groves, Texas TTE19

FAVORITE WOOD TOYS, Patierns, Pans. Whesds, Cala-
og §1. Toys and Joys, Box 626M, Lynden. \VWash. BE264

HOW TO BUILD YOUR OWM TANNING BOOTH, for com-
plate plans and professsonal drewings send 58.00 to: Besl
Entarpese, 515 Nomh Thed Avenue, Paden City, West
Virginia, 26158

PLANS FOR 100+ TOOLS, Calaiog 51.00 Fiedundable.
Wood-Med, 3314 Bohol, Peoria, [l 818604

WORLDS SMALLEST CLOTHES DAYER! Flans §7.00
SASE Carns Trump, Box BOPM, MeGraws, WY 25875

AOCKING Horse Pattern $4.00. AL, P.O. Box 308, Lake
Coma. Fl. 32057

VIDED Flans-Dutch Bam & x 127, inatructions, YHS, Bata,
52000 Tax Included. Bama, Box 2037-Seguim. Wa
GE3E2-20aT7

POPULAR MECHANICS TOOL CHEST. Compact, made
Iram cherry wood. For handling ease. s actually two boxes.
Crganized comparimants ior sasy acoess. Expart congdnac-
fion profects tools from rust. Includes plan for dolly, Send for
Pran PL-1T45 + E4.85 to; Popular Machanics, Box 1014,
Rasio City Sta., Mew Yok, NY 10101

THREE WHEEL SLOT MACHINE
MADE from wood, fun for all without payolf, plans $4.00. R
Mikals. 1142 Lee Rd.. Troy, Ohio 45373

WOODWORKERS: $100.00 prolt EVERY Satwday wih
your shop scraps’ Complete nstructions 55 00 Woodscanes,
Box T44A, Oregon City, Cragon ST045

ELECTRIC Motar i#5 in tha palm af your hand! Theusands
of uses. 120V, $4.95 Pius 51,50 Postage and Handging, CLIK
Enl., P.0. Boax 9. Black Rver Falls, W 54815

EASY TO BUILD, UMIQUE TOYS .. . Plans, Bupplies
Cataleg, £1.00, Redundable. ... ... Phillips, Box 51802,
Bount Pleasant. MNarth Canoling 28124-0518

CATALOG FULL-SIZE FURMITURE PLANS - $2.00.
Fatundad with first order. Tradmonal, Eady Ammencan, ower
180! Fumiture Desgrs, 1425 Sherman, Depl. CP-86,
Evansion, IL G001

BEST Counbry Furnilure Plans. Catatag 51.00 (refundabis).
Hammenmark Assoates, Box 201PMY, Floral Park, New
Yo 11002,

CRAFTSMAN WORK CENTER: Bus the MASTER
CRAFTEMAN WORK CENTER. A ponable ool cenber, two
cAtngls ang deluxe EERemnihy Daroh Slloews vou 10 kesp all
wour iools clods &l hand, & gid op makes clemping aasier;
eovars with 8 sheel of phywond tor ather lasks. Sevel casters
with brawes; drawars that open on eiher ide and your chiuce
of fmish gves you a personalized work centar, Plans and
malmriats bsl. (PL-1TED $6.85). Write: Popular Mechanics,
P.0. Bax 1014, Aada City Station, New York, NY 10101

BODKCASE WALL— A lioor-lo-celing boaokcasa with cab-
iret space on the bottom. Ower 13 K. long, bul yau can adpust
ghall width o It gy wall, [PU-1008—585.95) Crger frgm;
Populisr Machancs, Box 1014, Radio City Stistion, New York,
MY 10101

WOOD, WOODWORKING

WOODWORKERS supples calalog® ... Hundreds we-
needrs, loymdaking, urnng squises, caning biocks. hard-
woOds, patterns, books, cane. dowsals, pegs. spindies, mane!
Bargam oflers included. Send 51.00. Morgan, POIMZE-D,
1123 Bandsiown, Lousville, Kentucoy 40204

FOR THE HOME

BIRD-BEGOME! R pulblic buildings, ledges. bams, rools
Irom messy damsging pigeons and brds. Save thousands in
masntenance! Protec! bemses, orchards, gesdens, crops!
Apsalulely amazing! Birds, unhasmed, leave the amea. No
moving parts, eleciricity, mnoise, odors, poisons. Waalfer
prool? immediate refund guaramesd! §14.85. “Birg-Begone”,
Box FD, Westmingter, CA 82683

HOME BUILDING & REMODELING
BUHLD 1350 sq. ft. Brick Housa for $14,000 - 3 Bad Rooms -

2 Baths - Fireplace - One Man Step-By-Slep Instruchons Cniy
£12. A E. Whitehead, A1 3, Box 317, Vinton, WA 24179

BAVE THOUSANDS! Buid your own homa, Get tha incts!
Dedails iree. Holder Consiruction Company, Aoule 1, Walnout
Ridge, AR 72476

BOD pats for WINDOWS-PATIO DOORS - STOAM
DOORS - DRAWERS. FREE PART IDENTIFICATION SER-
VICE. Repair instruclions lor double hung windows. YWood
Snap-in window griles. Catalag $2.00 refunded with first
codar. Visa Blaine Window Service, 1821 Bialne Ov. PM-18,
Hagerstown, ME 21740, (301) 787-2510

PLASTICS

CASTOLITE Liqusd Plastics, Crystal clear, colors, For cast-
ing. embeddng, coating, Iberglassing; in industy, Iabormo-
ries, crafl work, Regroduce your designs with our mold mate-
nigls Catalog £2.00. CASTOLITE, Dept. BEAPM, Box 301,
Woodstock, L 80088,

DO IT YOURSELF

REPAIR jus! about amything in your home with our 1act-filled
guide! Fix cracked walls. resiore a damaged rood, and monal
Money-Saving Home Repair Guide, just §7.00 postpesd.
Irlinite, Wnghtsiown-Cooksiown Rd., Box 0125, Cookabown.
N 0851 1-0135,

ELECTROPLATING. Complele amateur's tewibook. Al
medats Electropiate metatic nonmetallic tema 511.96. Detads
tree. Tiopic. Box 85-P3, Palm Bey, Flonda 32905,

{Contineed on next paga)
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DO IT YOURSELF
Continued from )]

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

FREE Surprise Collection with approvats. Gouold, Box 2130,
Petaluma, CA 54953

NEW!. .. REPAIR ANY TV ... EASY. Write, Research, F
3, Box §01BE, Cobvilla, WA 89114

LIST of 3000 Madorssr CATALDGS. Fully describad and
alphabedicaly Bxed by product. $5.00. Catrmap, Box 17737,
‘Washington, DC 20041

BELT BUCKLES for ooing or sionas, specalty buckles,
jewairy mountings, cut stones. cleck works Wholesale cata-
log 25¢. Elowite Corp., 806 10th Sweel. VWheatland,
Wyoming 82201

1800 VALUABLE CATALOGS! | | Every Subjec! knbgin-
abie! Direciory $3.00. Catalogs Galors, T814-M1 Springfeid
Villige, Sprnglieks, VA 23152,

PATI) Pips Furniture, Complete ustrated Plans. Save
75%. 3585 COGW Enterprises, P.0O. Box 886114, Plano,
Texas 75086

INSTALL YOUR OWHN IN GROUND SWIMMING POOL for
a6 low as §1,885.00. Chagwick Pools. At #268, Chaswsck, Pa
15024, 412-2T4-6400

ELECTROPLATING kits, complets. $17.95. Fres delais.
Judsonco, 321 Charles, Cherokes, 1A 51012

1400 Catabogs listed and Described. Sources lor Evenything
Imaginable $4.00. Mastesog, Box A7T8-F, Fairfax. CA
54850,

for under $100. Detailod pans $11.00 each. Flstcher, 2785
Harnby Road, Band, OR 87701

APPLIANCE REPAIR - Book written by Retired Service
Technician shows SECRETS, FREE DETAILS. DLR
Publications, 713 Sdvereions, Richasdaon, Texas TS080PM

PLUMBING GUIDE. Complate, simple instructions, dia-
grama, photoa. $5.00. Order Now. Lal & Co., 182 Hubbard, ML

Michigan 48043

HOME APPLIANCE REPAIR GUIDE. Save repas shop
cosis. 5595 Satisiaction Guaraniesd, Brown Associates, 326
Hitsdale Drive, Box B27S, Pitisburg, CA S4585-B375

HOT-TUB SPA, UNDER $950, Inncvative design, construc-
tion. Eight bathers. all electric, Plans $15.00. More, AD#3,
Bax 489, Canastota, NY, 13032

BUILD and FLY YOURSELF! Thousands fiying since 1853,
Woted Np. 1 Homebuilt Awcrall Design! WORLD-FAMOUS
BENSEN GYROCOPTER! Fiies hands and feet off confrobs!
“QUICK-BUILD" KITS! 3-View Drawings, Flight-Tes! Re-
ports, Design Details, FREE : $10.00. Bansan Aircrak
Corporation, Depl. PM1BE, PO, Box 31047, Ralmigh, N.C.
27622 ORDER MOW!

Cost less than $30.00 . . . PLANS AND &° LENS $18.55 . ..
usirated information. FREE. Macrocoma-BE, ‘Washingion
Crossmg. Pennsybeania 18977, Croditcard Orders 24HRS.
{215} T36-3aT0.

PROFITABLE, Easy, Fun. Beautiul Fumiture Made From
2=4's. Complata Plans - Pholos Only $4.95 Prepaid
DOIT-UR-SELF, Box B7P, Syracusa, 13205

4,30 Calsiogs Ssted, Sources for Anything! §5.00,
Direciory, Bax S2452N, Afanta, Georgia 30314

CARTOON for Fun and Money!" Free bookdet!! Caroons,
Box 406144, Dalrol, Michigan 48240

SIGN PAINTING — Ensy rmathod. Free catatogs. Kauimann

OHE! Two! Three! Cant Stamp Approvals!
miog. Wioster, 4184 E2nd, San Diego, CA. 82105

“WHOLEBALE" U.S —Foreign Pricglist and catalog Freel
Evenything Guaramiasd. Mo Approvals. Schnsider, Box 1240,
Grand Rapids, Michigan 48501

Cad-

52 LEESON cartooning course. Carloonisi's Magazine,
boih 55.00, Hatman, Box 30367, Lincoln, Netwaska
BESI3-0367

MODELS, MODELS SUPPLIES

“INVERTED ERROR" + 100 Difterent Linited States, 50
with approvals. Luray, P.O. Box TOBB, Sitver Sprng, MD
20807

FAEE U.S. Mint Bet. Approvals. Hillebrand, Box 4887,
Sarta Clara, Califarmia 55054

FIRING CIVIL WAR 2° - NAPOLEAN Modal CANNOM
PLANS, $8.00; CATALOG $1.00. Grean-PM15, Box 882,
Shalimar, FL 32576-0892

“WORKING STEAM MODELS"! KITS ov ASSEMBLED. -
Tractors, Locomoftives, Limousine, Roadsies, Truch, Engines.
Two Sleam Books iolal 59 Color pages 54,25 (Refundabls).
Colored Circular $1.00 Low Pricss. Diamond Enterprises,

PN, Box 537, Alexandria Bay, NY 13807.
[613)-475-1TM

SHIP Models From America's Oldest Model Banufacturer.
Send $2.00 For Big Color Catalog Of Wood Kits And Modeling
Supples. Blusjacket, Box §17P, Shelon, C1 08484

MAGIC TRICKS, JOKES,
VENTRILOQUISM

PROFESSIONAL Magic! Huge catalog, aver 1,000 Tricks
and Books. $4 50, Hank Lee's Magic Faciory, Depl. P, 125
Lincoln Streed, Bosion, MA 02111

FREE Catalng! Thinga you never knaw sxisted! 1800 Mov-
eiies. Jokes, Tricks., Sclance, Hobbies, Spors.
Johnaon-Smith, C-1013, ML Clamans, Mich. 48043

LEARN YENTRILOGUISM! Guarantsed Instruction, Sup-
plies, DUMMIES. Inhormation Freel Maher, Bax 420-PM,
Listisdon, Colorado 80160,

HOBBIES & COLLECTIONS

NAZI & Mistorical Miliary Collectibles. FREE cataiog. HMA,
Box 1806PS, Latayatte, CA 94548,

MILITARY Medals Catalogua 50¢. Yeary Subscription
$4.50. Vermon, Box 1387PM, Baldwin, NY 11510

WA - Colectors. Qur Super 256 Page Fully lustrated Cat-
nlog. 5300 WW.#2 Lid, Box 2063PM, 51 Lows, Mo.
63158

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRDIDERED EMBLEMS, PING, DECALS.
Frea . Rush Siceach, Stadsi, B1P Jana, N.Y.C.
10014 (212) 9202200,

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE List io Serious Colleciors. 30,000 Indian Ariitacts,
Pois, Spaars, Axes, Siate. Beadwork. Cadde Trading, Box
649, Mutreasboro, AR 1658

REPRODUCTION MOLDS

LEAD SOLDIER MOLDS, Scarce Cwal, WWIL Cannon
Fanigsy. lBustreted Brochure $1.00 (Refundable), Dunkens,
Cahar, TX 7837

INDIAM relics: List 35¢. Identiication Book $10.00pp. Arroew-
;:m aic. samples $16.50pp. Secrisls, Deerisid, Mo
Td1

107 Large Pwlonals 50¢ when mequesting worldwide
spprovals. Banat, PO, Box 210244, Dallas, TX 75211,

50 RUSSIA 25¢ Workiwide Approvads. Bimel, 2304
Hancock #8P. Austin, Texas TETSE

35 DIFFERENT Oid UB. Revenue Stamps $1.00.
Winchester Stamps, Bow 3582, Mansfeld, Ohio 44807

100 DIFFERENT US and Britsh Commonwealth Commem-

ceativis for one dollar with approvals, 555, Box 208, Wales,
Wl B3183

U.8. 8 commemorative plate blocks or 30 mint commamo-
rafives $1.00! Approvals. Oordon Devison, Mokomis, FL
33555

100 Ditferant ULS. 25¢, Apgrovals. Bradiey, Box 425F,
Midiathian, VA 23113

FREE prica Ust lor Canadian stamps. DamailLighthousse
aibuma, and accessories. Ken's, Box 3318,
Revetsioke, B.C., Canada VDE - 250

nmmummwmwm JAD Smmps, Box
74T, Malbourne Beach, FL. 3285

ON APPROVAL QUALITY jorsign stamps-reasonsbie
prices. Isham McConnell, Box 47, Bediond, MA 01730

FREE 25 World Wide Stamps Plus Free Catalogus With
Ower 2,000,000 Stamps. Mo Approvels. JeMedas, 28311
Franklin, C334, Southlield, Michigan 48034,

PHILATELIC SPECTACULAR! Twenty Complete Sats.
Mini, Usad. Comemamorstives, Topicals, Picloriats. §1.00.
mﬂmm Abbatl, Box 4004, Somers Poind, New Jersey

BEAUTIFUL Caollection for 50¢ When Requesting Chuality
Approvals o Bargan Prices. Myers, Box 858, Sevemn, MD
21144

50 US Meostly Commemorstives 506 No Applovids,
Gibsen, Bon T, Wiliamatown, MJ 08094-0480.

SPECTACULARI 300 BREATHTAKING STAMPS from 35
COUNTRIES, worth $10.00. Only §1.00 with Sensational
Approvals. StampaPius+, DeptMAB, Box 082F, Toromo,
Canada M4Y 2NG

CANADA, 50 differant 25¢. Approvals. Oroszky, Box 1-C.
Sarmea, Ortariy, Canada NTT 7HE

FREE—52 00 packet,
T16-5 Sicieanth, Mattaon, L E1538
FREE Disney Chrisimas issue. Reguest Approvels.
Aipeugh, Box 225, Highbridge, M. 08829

BARGAIN 100 World-wide Stamps 25¢. Quality Approvais.
AL Parker, Box 143, West Brookfisld, MA 01585

50 NEW ZEALAND FREE, WITH APPROVALS. Carman,
Box 6148, San Mateo, CA 34403

FREE 100 Canada with reques! ol Word Wide approvais.
Brimer's, P.O. Box 5807, San Matea, Calil. 84402

87% discounts! Gains,

STAMP COLLECTING

ARTS, CRAFTS, SUPPLIES

STAINED GLASS SUPPLIES Complate Catalog £2.00 [re-
lundabie). Sursahine Glassworks, 3680 Harem, Dept C7,
Buflaly, NY 14215

CLOCK WORKS, Wood clock blanks, rockhound suppiies,
it buckles, cul stones, eic. Wholesale catalog 25¢. Elaxite
Corp., B0&%E 10th Street, Wheatland, Wyoming 82201

“GETTING Started n Staned Glass” §7.00, Whilemoes,

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM $3.00. CORAN-SHOLES INDUSTRIES, 508 E.
SECOND, BOSTON, MA 02127,

LEATHERCRAFT Suppios calplog, tooks. §1.00 (Ralurd-
able.) Crafter, Tom Bean, Tx 73488-0778,

174 POPULAR MECHANICS

50 YEARS Oid fiteen different Uniled Stotes, over fifty
yeara old—25¢ with aporovals. Jaxon, Bax C11-P, Maw
Fiochelia, New York 10804

WOW! 50 All Dittersnd Germnary 25! Super collection of
genuing Gemmany Commemoraives, Definitives, Airmails,
High Yalues. Fres Big Catalog. Also fine stampe from our
appraval service. Buy whal you bee. Returm balance promgptly|
Send Z5¢ today! Thank you, Jamestown Siamg Co., Dept.
AVEPM, Jamastow, NY 14701

UNITED Mations 3 Gomplete Mant Sels 25¢, Approvals,
Comatta, POB 1508-M, Lake Placid, Florida 33852

BREATHTAKIMG Boautiiul, 50 Diffarant mint Monaco pic-
todials commemoralives only 51,50 with min! complete sat
approvals. Pagods, Bax 132P, Sidnay, Ohlo 45385,

50 DIFFERENT Oid ULS. bebween 1861 and 1838 - $1.00.
Ed Roush, 423 Shepard, Mansfield, Ohio 44307,

FREE! 125 Differenl Foreign, 51000 Catsiog Vaiue.
Approvals. Feck's, 520 South Xrd, Herin, IL E25948.

125 DIFFERENT. Picionials, dafinitives, alrs, #te, §.50 Low-
Calorado 80537

ISRAEL 15 Diflereri 10¢ Approvals. Sam Chazen, Box

WORLDWIDE 100 Differar! Basuties, 25¢. Approvals, J.D.
Michasl, P.O. Box 2273, Mariinaz, CA §4553

. Zmnstich, P.O. Box 264P,

FIFTY .5, 25¢ Approvals
Oakiyn, New Jorsey 08107

CANADA starter packet including commamoratives 10e,
approvals, Hardey Boardman, Lithe Vallgy, Mew York 14755

WORLD Wide Starmps mounied in books on approval 2g
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jumakca, MUY, 11435

FREE Gift With First Purchasa. U.5. Approvals And Want
List Sanvice. 20 for Handing. The Sternp Boutiqus, P.0. Bax
453, Madiscn, N.J. 07840




COINS, TOKENS, CURRENCY

TEN BuBaky Mickets, Full dases, $4.00. GEM. 1481 Clayton,
Pemmyville. Md. 21803-2533.

FREE gilt wilh worldwide curency approvals. Action. Box
4, Mooss Jaw, Saskatchewan, Canada S6H 4N7.

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY'S Fines! Producis Al Mabionally known
loww praces from & small lown daaler you can trust. Fres Cala-
log. Morman's. 3602 South Westnedge, Kalamazon, Michigan
40008, Since 1847,

FREE Catalog. Leamn Aucticnesnng. Mashville Auction
School, Box 180, Lawranceburg, Tennessee 38464

PIAND TUNING PAYS - Piano uning - Elecinonic organ
sgneCng. Leaned aasdy &l home. Froe bookhy]. Niles Bryant
School, PO, Box 20153, Sacramento, CA 95820

L-EARN Ciock Repair, Slate Approved. Free Catalog.
Schoof ol Clock Repair, Am M, Sgquse illage, 7 Cambridge
C1.. Toms Rever. NJ 08TS3,

SUPEALEARNING! Trphe laaming speed trough music!
Develop Supermemory, conlrol Streas) Bccess pobirials.
Free - book excerpt & caleiog. Supedesming, 450-F1
Seventh Avenue, N.Y.C. 10923

LOOKING for sure professional ways 1o gain JOB RECOG-
HNITION, PROMOTIONS, or get that JOB on the FIRST
INTERVIEW? New booklet can help you achisve thess goats,
sven QOVERNMENT JOBS, withoul spandng a kot of tims

or money! (MASTER KEY TD ADVANCEMENT). 58.85.
Eﬂuflﬂppnmnly Inc., Keystona Exsculive Plaza, 12555
Biscayne Bivd.. Suite 520, Mami, Flordda 33181

OVERSEAS Jobs 520,000 to $60.000. Free mlormation,
Doyoorp, Box 8975Z, Pocatello, 1D 83201

HOW 1o, whars. . , $50,000.00 Jobs. . . Easy Quiihcation
Secreta. . . Free Datais. . | Schwuchow, 672 N. Kanmora,
Suite 304, Loa Angeles, Ca. 20004

HELP WANTED

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted. Free Aeconding Publishing
Broadway Music Productons, Box T4J8PM, Sarasola, FL
5Te

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDICHNS, NEW, USED, Electnc, slectrong, Cordo-
vozB, concerinas, Bulton Boxes, Hohners We Buy, Sall,
Trade, Exchange, Repair, Tune, 50 Years Expengnce. If Deal:
& unavailable, Call o Write 1or Brochures, Mastercand And
Visd Accepled. CASTIGLIONE ACCORDIAN, 12644 E. 7
Mile, Debroit, M| 48205, 313-527-1595

PIANOS, PLAYERS. PUMP DRGANS, Rebudd and repair,
Catniog of “How-To" books, $2.00 jrefundable). Viesial Press,
Vestal 11, Mew York 13850,

VIOLIN, GUITAR, eic. making materals, Bccessones,
books. Catalog. $1.00. Inernatonal Lulthiers Supply, Box
580387, Tulsa, OK 74158

ACCORDION Top Brands, Condovox, Buy Dérect. Tremen-
dous Descounts. Trades accepted. Free brochure. PM,
Accordion-0-Fama, 16 West 15th Stresl, New York, WY
10011

ELECTRIFY Player Pianos, Pump Ovgans Cluickly. inex-
penshvaly with Lee Silent Suction Unis. Wiite: Les Music, P.O.
Bax 308F, Cutver, Oregon 87734

HOME BUILT PEDAL STEEL GUITAR: plans $8.00;
Dobro plans $5.00. Free Inlormaticon. B. Adams, Box 22,
Rimar, Va. 24149

INTERHATIONAL VIOLIN COMPANY, Cataiog lor sisine-
el makers, repaarars. Imporied lonewood, 1oots, vamishes,
pars, accessones, sings. cases, European nsirements,
bows. Azpemble yoursel violin and guitar kits, Catalog £1.00
moiudes 107 descown! certificale. Dept. GA, 4026 W,
Belvedere Ave.. Balimore, Md. 21215

DEPEMDABLE GUARANTEED GUITAR PLAYING mafh-
od, songwriling msirectons, for senous beginnars. 34,95
MUSICMAKERS, Box 5082, Toms River, N.J, 08753

SELF IMPROVEMENT

COLON CANCER MHomi Test Fria Infarm@lion. Sewdbifs
Indusiries, Depl. P, 7447 South Harrison Way, Littieton,
Colorade 80122

STOP SMOKING EASY WAY. Wre: Chvomao, Box 127
Cweanside, CA 92068

AUTOSUGGESTION. Sieep-learreng headguariers'Tapes,
reconis, books, Gigensic catalog fee, Research Associabon,
Box 24P Olympia, Washington S8501

LEARN Ashvip or awake, Aspords. lapes, equiprmant! Fron
cataiog! Drawer PR-400, Ruigoss, Mew Maxico 88345

EXTENSION And Posi-Graduate Awarcs in Philosophy,
#n, Scisnce, Botane, Madcane, Homeopathy, Radionics, and
others. 30 subyects Curricular free (ainmail $1.00 relundabia).
Regstr, Suasex College of Technology, Heghlieid. Danhill,
Sussex, England,

AN OHIO il Co. olers Planty of Money plus cash bonuses,
Fringe benelits o mature indwvidual in your ared. Ragardiess of
axpesience, write: T.C. Apad, Pres.. American Lubricants Co.,
Bom 428, Dayton, Ohio 45401

AUSTRALIA — Openings MNow! Top pay! Transportaiion,
le'l'fm listings: 52.00. Jobrworid, Box B81E, Cypress,
BOE30.

OVERSEAS LS. Jobs Avadable. Unlimiled oppomunites.
Wrile for appicaton. Employers. Box 3238-G, Gull Shores,
AL 36542 or call 205-988-2500.

LOCKSMITHING, Univarsal School of Master,, Corespon-
dence and Shop Traming. Box 214652PM, Sacramenio, CA
g5821

AUSTRALIA WANTS YOUI Big Pay! Transporiation] Mew-
est Employmant Handbook--52.00. INTERNATIOMAL, Box
TE107-AM, WASHINGTON, DC 20036,

RADIESTHESIA, Radeomcs, Dowsing E.5.P. Courses and
Equipment llustrated Catalog 5100 {relundable) Establshed
27 years. Depl. PMFA, Bruce Copen, Highlield, Danehill,
Sussex, England RH1T TEX.

OVERSEAS . . . 525,000 - $65.000+. Free Rapor!
Emgloyment, Box 19760-AM, Indianapolis, N 45218,

UNIVERSITY DEGREES By Mad. Accredited Bachetors,
Masiers, Phl's. Free Facts Reovealed. Careers-PW1. Box
4TUBES, Tulsa, OK T4147

WANTED - USED IS CIVIL ENGINEER course. Box
BSOS, Sweckton, CA 95208

LEARN REFRIGERATION AT HOME. Low cosl manthiy
lessons. For fee detads wite. REFRIGERATION SERVICE
TRAINING, 757 Emary #129. imperial Beach, CA 92032

UNIVERSITY DEGREES! Econdrrméal home study lor
Bachelor's. Master's, Doclorase. Prestigicus facully counsels
for independent study and lile axpenence credis. Fras infor-
mation - Richand Crews, .0, (Harvard), President, Golumbla
Pacifa University. 1415 Third 51, Dept. 2E81Y, San Ralasl, CA
B4501; Toll Froe: 800 227-0118; Cahlornia: B00552-5522; or
415:458- 1850,

LOCKSMITHING. Free book, Locksmithing Instiute, Dept
-6, Liole Falls. NJ 0T424

DETECTIVE Iraining home-study program. Frea mforma-
ticen. Gilobal, Box 181 PM, Hanower, Mass 02338

MONPROFIT Foundation halgs inventors. Free
forms, Free evaluaton. Afiliated Invertors Foundabon, 501-B
lowa, Colorado Springs, CO 60809, Or Cal
1-800-525- 5645,

PATENT IT ECONOMICALLY! Free Detada. M. Raner,
2008 Fondulac, Rechmond, WA 23228

PATENT AND DEVELOP Youwr inventon, Regsterad Pat-
ent Agerit and Licensed Professional Enginger. Send for
FREE PATENT INFORMATION Evary Imwarior Should Have.
Richard L. Miler, 12 Parksida Dove, Sulte M, Dix Hills, NY
11746, (S16] 488-4343

CUSTOM METAL WORK - NYC Area Gmall & Larga Jobs -
Feasonpble Aates. Zolf Machne Shop, 44 Greans 31.. P
21 2825-B586

LEARN how ba affer your invertion for sale of oense. Frea

bockls! oulfines procadures, royalty rates, reguirements.
Keasier Sales Corparation, C-5-F1, Framont, Ohia 43420

RAEGISTERED PATENT ATTORMEY Washngion, D.C.
Surburt. Donald A Keltestongs, 414 Hungerord Drive,
Rockviie, Maryland 20850

CAREERS In Trucking, Informaban 53,00, Cameron, Box
90218, Hangnan, 5.C. 29410

HOMEOWNERS - Save thousands in mongage inferest
paymenls. Send $2.00: AK Indormaton Emterprisa, P.O. Box
190, Dept. AAY, Plano, Texas TS086

SCHOOLS

EDUCATION & INSTRUCTIONS

SUPERHNTELLMGENCE Amazing methdd sent Free!
EDEMP, Box 1462, Glendora, CA B1740

TERMPAPER ASSISTANCE. 15278 papers swaiabbs!
JE-page calalog—resh 52.00. Resaanch, 11322 |daha,
#2065, Lok Angeies 30025 OR, CALL 13-477-8226.

WHY NOT INVESTRGATE COMMERCIAL DEEP SEA DIV-
MG AS YOUR CAREERT Ou Graduales are working world-
widle making excellent money. Send $5.00 (lully refundabie
uptn maraliment] B catalog containng disclosures, creden-
Eals. course cating, smployment statstics. mstrucior qualil-
CANONS, PrOGREsE Slandands, hinancal assslance 1o Deers
Instilute of Technology, Inc. P.O. Box TO31Z Dept PM,
Seatila, WA 98107

PROTECT YOUR INVENTIONS AND TRADEMARKS.
Registared Paterd Attorney, FREE Praiminary Faview, 57
Prafl Strest, Hartard, CL 06100

AFFORDABLE Pateril Protection, Brochure: Chenpaterts,
3013 Bacntres, Wheaton, MD 20508

MEW idea? Amancan Patent n Washingion, D.C. Gets
Results! Best Relerances - Free Kit - 1-800-257-7880,

EARN ROYALTIES. NUPRODUY [INTERNATIOMAL,
1377 K STREET, #203, WASHINGTON, DC 20005

INVENTION MARKETING. FREE INFORMATION. REP-
RESENTING MANUFACTURERS. Patmart, 77 Fulton, 260,
Financial District, Mew York, NY 10038

HIGHSCHOOL, COLLEGE, AWARD, Certificates blank,
Parchment paper, Gold seals. Sudable for fremng. Realigtic
{novelty]l. Nol a Government Document. 5500 (all meee
$10.00}. Caroll Studios, Box Z9001M, Chicaga, L 60628

LEARN Sewing Machine rapainng. A prolitable Trade. Easy
o keam. Frew detads, Sewing Center, 187 FR, Aochele, GA
3o

“JET'GAS TURBINE CAREERS!™ Harmestudy
ocourses — theory, maimtenance, overhaw — Established
1867. AMERICAN JET $SCHOOL, Departrment PM-3, Daroy,
Momans SGE20. (408) 349-2100

WORLD WIDE COLLEGE of Auctionesring, Inc. The arige:
il —50-yra —Werids largesi? Term soom, Approved far VA,
Free calalog COL. GORDON E. TAYLOR, Box 845, Depi.
18, Mason City, 14 50401, 515423-5242.

EMPLOYMENT INFORMATION

INVENTIONMS: Free infarmation on ollening your ireention
for sale, Kessler Bales Corporation, C-5-1W, Framonk, Ohio
43420,

INVENTORS! Have an iaa? Don'l know what to do? Call
AlM for free inlormation k. Toll Free 1-800-225-5800

ROCKY MOUNTAIN EMPLOYMENT MEWSLETTER!
Colorado, idaho, Montana, Wyoming! Current openings - All
occupatons! FREE IMFORMATIONE! Imermountmin-L, 3115
M Hancock, Colorado  Spongs,  Colorado  B09OT.
1-203-830-7478 X112

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
eost, Indormation FREE. Call ol free 1-B00-228-5600 or writa:
Amencan Sehosl, Dapt #345, 850 E. S8th St Chicago, IL
60B3T

SHIPS, Tuga. Cruseships, Rwverboats. Woman, Men
£15,000-560,000 Work month, Home month. Experience
unnecassary. U.S. 112 Countries. Free report. SASE. Marine
Empioymaent, Box 347, Central, IN 47110

REAL ESTATE & FARMS

MEW .. .FREE...CATALOG! Top real mstabs values coast
o coast! Please spacily by proferty and ocabion desind.
UNITED FARM AGEMNCY, 612-FM West 47th, Kansas City,
Mo, G412

(Continusd on nel pags)
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PRINTING PRESSES, RUBBER STAMP
DUTFITS

CAMADIAM Country Properies. Qur Tith yoar, Tarms
avadable. Calalogue armauled §1.00. Dignam Corporaton,
Suli 456, BS Bioor Easi, Toronbo, Onlaria B4W 1B5.

BARCO Type Founders. Type and Rubber Siamps cata-
logue. Mail §2.00 relundabée on lirst order. 237 5. Evergresan,
Bansenvite, G106

CALIFORAMIA, Lols. Acreage. S40 Down. 540 Monthly, Box
35291, Los Angales, B0035,

GOVERNMENT HOMES
FROM 57.00, You Repaer. Also Delinguerd Tax Progerty And
Forclosume Lists. For Info. Call Refundable 1-312-B88-0123
W-H503

HOW To Find And Purchasa Good Country Land |, . Fesl
Filled Gusde Telts How. 5450 (Asfundablel. Charesl
Enterprines, Box 1691PM, Lmwision, ME 04240

MONTANA LAND NEW OFFERING. 20 Acres {of morep
starbng al $6850. with $150. down, 396 58 mo. Near Baautdul
Yedowsions Park and Natonal Forests, In the naan ol irophy
elk, deer, moose, antelope and lwikey hunting. Blue ribbon
troul streams. Guaranieed Access. Insured Titke And Warran-
by Dead. Your Inspeclion Weicomed. Free Brochure, Maps,
Cokw Pholcs. LARGER WHOLESALE BLOCKS AVARL-
ABLE. CALL TODAY TOLL FREE: 1-800-252-5283. YEL-
LOWBTONE BASIN PROPERTIES, 1119 N. Tth dve., Depl.
P, PO Box 3027, Boceman, MT G6772-3027 & (406} 5B7-
S4E0

BUY IT WHOLESALE

400,000 BARGAINS Below Wholasale: Many Fres' Lgui
dabions . . . Closeouls . . . Job Lots . . . Single Samples. Free
Details. Bargainhunters Opportunities, Box T30-4, Holland,
Michigan 45423,

BELTS and Buckies. Complets lina last sellers, including
truckers, motorcycles, wildlife, wesliams sic. Big Profts. Com.-
piste dealer s&l up. Calalog $1.00. Anchor Specaties, Box
I9G8-BPM, North Provdience, RI 02911

CLOSEDUT Jewelky 55¢ dozen. (Cataleg 25¢), Aoussels,
1071631 Dow, Arlington, MA 02474

SINGAPORE, HONG KOMG, TAIWAM DIRECTORIES.
Listing 11,000 suppihars, 20,000 products. Buy deect! Infoma-
ton $1.00. Mericx Distributing. Box 274M, Mermick, NY
11566

NOVELTY Pranks, Jokes. Calafog 45z BIWH. 1827 Morh
Charlrs, Dopl, PM, Belaville, Binois 62221

TYPE lor printng. Calmiog $1.00'deductibhe 181 order.
Cuakar City Type, RLD. 3, Bax 134, Honeyhroak, FA 19344

TYPE Fonts, Hand Prinling Presses, Hol Stampers, Sup-
plis. 120 Pages. 32.00 Deductible irsl order. Acrme Type,
1720 N. Marshiiald, Checaga, 60622

BUSINESS CARDS (thermographed) Iree samples. BG.
BD8 Tayier, Pitsburgh, PA 15202

MAKE rubber stamps - beg probts. Complate supply and
equipment catalog with nstructions. §1 deductible wah omder,
Siar Slamp Supply. 1720 N. Marshilield, Chicago 60822

PRINT YOUR OWN - Prning pressas, type. supplies,
direct lrom taciory. Famous snce 1872 Send 51.00 lor cata-
o and samples to: Kelsey Company, DM, Menden, CT
DE45D

FPRINTING SUPPLIES

QUICK Copy Prnbng. Low Prices, Wrie: Nadionwide, 614
Morth Main, Bepomington, lllinges 617701

GIFT SHOPPING

PACEMAKER Users, Travelers, Monaco wind-up” shavar
neads na slecincity, no battaries. Its sale. $38-US refundable.
Seaward Bound Enterpnses, 218-1207 Douglas 51, Viclona,
B.C. Canada VAW ZET (604)381-4220

PERSOMALIZED Canvas DuMle Bag Regular (3= 187
$12945 Large (107 <207 $14.95 Guarantes, Red or Mavy
Orgar Today, Gy From June, 18423 Pacfic 51., Hesperia,
Cali. 92345

PROFITABLE OCCUPATIONS

FT. SMITH Aucton Sehoal, FL. Smith, A, 72003, Resident
& Home study. Vetaran Approved.

REPAIR lawnmowers thousands of pars and iools whale-
salg ligt 40¢. Eltwanger's, PM, P.O. Bax V, Port Jervia, NY
121

Moids Avadlable. Detads. Lynnaette, B2510 Mentpark. Mentar,
O 44060

AMAZING PROFITS with small SAWMILL. 45 pages How
To, SATISFACTION GUARANTEED. 36.85. Sieve Tabor
Sawmil, P.0. Box 281, Elizabathicwn, Ky. 42701

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Eam weekly commissions showing our exciing ling of Calen-
dars, Pens and other popular Gifls. Promgpl, par-
sonal senvice from AAA-1 firm, Qur TTih year. Mo experiencs
necossary. Mo nvestment or collsctions. Set your own houns,
Full Teme Potential' Write fo: Kewin Peska, NEWTOM
MANUFACTURING COMPANY, Depl DPMC1, Newion
lovea 50208

WITH Masan Shoss, pay day is when you wanl ' Taka
orders from friends and nesghbons, Watch your business bulld,
withou! risk of Invastment. Wite: Mason Shoes, K-87TZ
Chippewa Falls, Wl 54774,

MAKE MONEY IN SPARE TIME. As a subscription sales

Instructions and supplies will be sant to you fres. Send this ad
with your name and address io; POPULAR MECHAMNICS,
Dapt. AB-L, 250 W. 55th 51.. New York, NY 10018

SECURITY. Catalog of unigua flems, Valley Forge Sentry,
F.Q. Box 205, King of Prussia, PA 19406

WALL PLAQUE “Cwwan House Bufton, Depress Fully i
Actweate” $4.95 IPS, Dept 1%, 1109 Lingen, Wichitn, KS
67207

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

CLOSEQUTS! Dusccanis! Below Wholasale! Freebies!
Inormadion stamp. DDM, Box 20152K, Ferndale, Michgan
48220

WORLDWIDE BARGAINS . . . Irnpors — Dropshp —
Cioseoul — Surples — Fresies — (stamped Envelope).
Mamees, Box 1717PM, Heghland, Ind. 452322

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

QUALITY Lists of mailorder BUYERS! All caiegaries, Com-
pulerired in IIP CODE ORADER.Guararesd Delwverabia!
ALD DISTRIBUTORS, 5017 NE BEth. Albany, OR 97321

OPPORTUNITY SEEKERSMLM NAMES. FREE SAM-
PLE. Ventune-PM, Box 336, Riveera, A7 BA442

FREE Madng Lis! Corsuliation. Details. GOGC-23F, Box
1107, Stuar. FL 33494, {305} 334-5205. 1-B00-554-5478

MAILORDER BUYERS LISTS avedable ko IMMEDIATE
USE! Compulerized on Pesl and Siick labals i ZIP CODE
ORDER. GUARANTEED DELIVERABLE! For complele
details sand £1.00 o WHITFIELD COMPANY, BOX 248,
TIVERTOM, R.L 0287TE

AMAIING RESULTS! INCREASE PROFITS IMMEDIATE-
LY mailing ksts 39 categories. FREE information SASE
Lavon's Success Enterprisa, S000-BETOP1 Santa Rosa Ad.,
Carnarilic 53010

FREE! 200+ Sample (seekers) List. Test First! £2 PH
Parkway®, Box 75, Hineswville, GA 31313

HIGHEST CASH for Gold, Jewalry, Gold Teath, Rirgs, Dia-
mands, Walches, Skaar, Platinum. Mail Artickes Today. Free
@i wilh Information. Checago Gold & Precious Metals. 10
South Wabash, Dept. 558, Chcago, B0600.

CLOCKWORKS, wood clock bianks, rockhound supglies,
el bueckles, cul shones, o, Whilesdla calaing 25¢. Eloxite
Corp.. B0E"2 10th Streel. Wheatland, Wyoming B2201

TAKE NO CHANCES, Dweal with oldes!, mos! reliabse hiem in
odd gold business. Established m 1934, We buy Gold, Siver.
Palinumn, Dramonds, Highest Cash. Free Inlormation: Fose
Industres. 265-A East Madison, Chicago 60602

TREASURE FINDERS

FIMD ol coirs, jewilry, gold nuggets. Mew patersd revo-
kitsoniy device, Frine calalog, Gardinar, 47260 N, Tth Ave,.
Phoenia, AZ BS013

SAVE up o 40% on metal detectors, All major beands
moludmg White's and Garreft. FREE discour calalog
Northwoods General Store, Depl. DPM1, 1325 Grearway
Croas, Madison, W1 53713, (608} 274-4680.

DIVINING FAod - Locaies Bured Glass, Matal, Poltery
Graves, Building Foundations, Pipes. 337.50. Instructions,
Ristumabie. Bioch, Box 180585, Cleveland, Ohic 44118

TREASURE - Locate quarier mils avway wiih ulira senstive
lncator - brochure free. Fesearch Products, Boa 270270 -
AMC, Tampa, Flonda 33688

FRANCHISES

MAIL ORDER MAMES, compulenzed. adhesved fabels.
ZIP CODE order. Guararesed defverable! RUSH SASE to:
EDMA EARLS, 204 SOUTHSIDE, LAKE VILLAGE, ARK.
T16E3

BUSINESS SERVICES

INCORPORATE withou! kegal Bres! Friee bookial 1818 haw,
Imeludes karms. Call now BO0-345-COAP.

176 POPULAR MECHANICS

EXFAND your tusiness by adverissing your product in this
space for only 56.70 a word, Zip-oode free; 545.00 will give
wou a boid cenlened head-tne. Your offer wifl raach B.000,000
readers a month! B0 of our advedisers thad you see on these
papes are mapeaters. 50 the magazing musl be working lor
them. In addiion gur readars are do-d-yoursallers, sedl-cont-
dant sell-starters willing o commil thamsalhwes in any worh-
while sndeavors. Reach oul bo theae groups with your ran-
chise opporfunilies and servicas. Send your ad to: Popular
I;fhaﬁﬂ Classified, 224 W. 57ih 51, MNew York, WY
10018,

BUSINESS OPPORTUNITIES

IMPORT-Expont opporuniy, proftable workd-wide, madl
order business from homes, without capdal. Wae ship plan far no
risk examination. Exparience unnecessary. Free Rsport
Malinger, Dopt, C2T03, Woodland Hills, Caliicmia 91287

AUTOMATIC donut machine can make $200HA Profits.
Porable. Easy. Fres detads. L' Orbits Mig., B8851-42
Rasaarch Center, Minneapols, MM 55428

$480 Waoekly, Home maSing program. Goodwovrid, Box
26233-R, Tamarac, Florida 33320

HIGH PROFITS WITH CUSTOM T-SHIATS AND CAPS.
imexpansive, prolessional heal iransier machined. Al sup-
ples. PRESS MAGIC, F. 0. Box 22809 (GC), Tampa, FL
33623

BIG MOMEY and be your own boss. 'We made 54,000 b
$10,000 a month in commancial claaning working pan-tirme.
Wil show you how IM DETAIL in 29 page bookiet, $5.50. J&J
Enterprises, P,C. Bon 1438, Longmand. Colo, BOSJ2

FREE |rformation. Quit wastng your firms chasing & dud! AR
rw  mail orded program s exploding'  Write:  Moon
Meschandising, Box 277E, Camboro, MC 27510,

MAILORDER Opportunity: Start profitable home business
withow! axpgrience or capital, Write for inee book, plus details:
Manl Ordeér Associaies, bnc., Depl. B8, Montvals, N OT845.

SCREEM PRINT T-SHIRTS. Inaxpensive kis. Fres Datails.
“T-Prirar,” POB 23081 (GCL Tampa, FL 33823,

LUCKY TEEN PAPERWEMHTS EBring - Success -
Happiness! Froe Brochure. Write: Hall's, USSAH, Box 23K,
Washangton, D.C. 20317

GOLD STAMPING MACHIMES, axpansve, Ounsily.
Large imprinl Area. Fres defads, Magic Systems, POB 24088
GC). Tampa, FL 33623,

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Portable. Fres datils. Bermper, POB 22701 (GC), Tampa, FL
822

MAKE FAubber Stamps. Highly Profitable Business, Fres
Dedaits. Sinmper. POB 22808 (GC), Tempa, FL 33622,

TAKE Catalog Orders. We drop-ship 2500 best-sellng spe-

dalhary, , Fraw
SMC, 3401 De Soio Ave.. Dept. 20-81, Chetsworih,
S1311-4881,

{Continued on naxt page)



BUSINESS OPPORTUNITIES
{Continued from 1]
ALUMIMUM SCRAP - Recycle Yoursel! - MAKE §25.000
POUND! Free Inlormation: Indusiriah-FMET, Box 127,
Alexandria Bay. New York 13607

VINYL'S Whevse the momey ! Pralessisnally repai, refin-
mh, recolor fumnilure, luggage. car tops. Ouick. éasy. Twa
smal $20 joba a day earn you $1,000 a monih. Homeas, cars,
oflices, restauranis, unlimiled cusiomers. Slan eaming aMer a
lew dayeE prachon. Sensational details fea. VIP, 2007
Momtrosa, Chicago, 60618

MAND Tuning guackly learned wilh home Sludy Courses,
Digloma granted. American Tumng School. 17050 Teder
Direwa, Mosgan Hell. Calil. 95037

COMCRETE Biock Machines: Catalog 51.00. Route One,
Box 3740, Raped City, South Dakota 5T702-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS 78520,

VENDING MACHINES. No seling. Roulgs eam amazing
profits. “Big Catalogue FREE." Parkway Comporation, 1830
PMB Greenspnng Dnve, Timonum, Maryland 21093

LEARN Sewng Maching Repairing. Men. Women, Lucra-
tive Profits. Gressiin Correspondence School, Box 5904,

Spencer, lowa 51301,

MAKE MILLIONS MANUFACTURING BATTERIES'!
Supplies avadable Everast, Box 365, Bogota, NJ 07603

| MADE 540,000 Year by Mmslordar! Helped ofhers make
money’ Dataits 25¢. Torrey, Bax J1BYY, Ypslant, Michigan
48197,

IMMEDHATE IMPORAT BUSINESS! Evropaan Ard Far Easl
Compares Locng For mponiers. Agenls Regresentabves.
Our TELEX SERVICE Stans You A Once. 1,000's Of Prod-
ucts and Lines. Wrie: Artek-D. 127 East 55th Stes. MNew
York, WY 10022,

SELL Books by mnill 300%-1000% Profit, Fres sales kit
Kpor-FMI30 Sarazen, Oakland, CA 84805

40,000 DN a2 ACRE! New Hydroponics - maxpendive.
pleasan], practicall Free information, Agbin'g, Box 1214,
Franghin, TH 37085-1214

MNEW Luwury Car Withowl Cost! Wiite: AMOO 9, 1B{I1 E
Main, Plainfield. IN 456158

SELL Books by Mad Dealesghip25¢ Mowest, Box
HAR2-PM, Shawano, Wis, 54168

51000's WEEKLY clppng aricles.  Seil-addressed,
stamped arvelops: Mabonal, Box BSS18, Les Angslas, CA
BO072.

$10U850. Hour! Multi-level Opportunity! Full Pat Time,
Free Valuable Fepon. Autvey. Bax 1648P4, Tomball, Texas
TTATE

START MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Emay - Oweci ™ toys. gifts, novelies. Free detals. Wiliams,
3600L %an Sebastian, Tucson, AZ BST15

EARMN 2500 Weakand With Profabie Min: Donut Business.
Firincirg Aviilas . Domt Man. 88953 13h, Minneapols, MM
55441

MAILORDER Buyers® -'-t Calegories, Computanzed In Zip
Codet Oichier. These Pecole Wil Respond To Masordor Offarg
Guarantesd Dalwerabie! For Full Detsils PFush SASE To
Perfarred Ingex Co., Box 735A, Easl Sandwich, Mass,
02537,

525,000 LOANS INTEREST FREEN Socret Federal aw
WIPES OUT DEBTS!H Dwiails FREEN MoneywisaB,
LaGrange, MY 12540

RECOVER Pure Goid From Scrap Circut Boards, Electron-
ic Parts, Easy Mathod. Send $5.00. Recychng, Box 11216P,
Rena, WY E3510-1216

GET RICH v=ng OTHER PEOPLE'S MONEY!! Lnigue—
amazing business!! Details FREEN Finance ConsultantsB,
Biflings, NY 12510

LiP newspaper Sems—32 - 3256 EACH!! FREE Repar!
w Billings, NY 12510

GET RICH!! Secref fw smishes debis—bongs Cash,
Credit! FREE repor!! Weafthiit B, Billings, NY 12510

SAVE! Two stamps sends your mame fo Thousands of
Opportunity  Advertisers. B'Assoc.; Box 4222, Rockford,
Manois 61110

HUGE profits! Recondioning used car batteries. Secreds
others don'l tall. Stamp please. Battery Ouwitiot, Box 3304,
Hickory, N.C, 28600,

$192.00 From Square Food Plyweod, (Hugh Dernand)
Aevealing Procl 25¢. (Felundablel. Weodwin, Briggewsler,
Mass, (2324

$1,000.00 WEEKLY Fousible Bronzing Baby Shoes FREE
BROCHURE SHOWS HOW. MBPM, 398 Arpon, Sebang, FL
33870

ALTERMATOR Staried rebuildng manual. Shop taiming
available. ADM, Box 33, Bullalo 14207

“UNDERSTANDING MULTI-LEVEL MARKETING" FREE
REPOAT. YENTURE SYSTEMS, BOX 338, RIVIERA. AT
8442

ANYOMWE CAM EARN MONEY . . . FAST . . . Crafling
Vending Balloons! Exceptionally easy prolits! Fres Informa-
won: Funnyrman's - PME1, Box 250, Alexandna Bay. New York
13607

HEW discivery in battery recanditiamng, Eighleen manbs
guaranies means “Big Prolits Fast™! Elsctone, 7415 Gabie
Dv., Littie Rock, AR 72205

BECOND ncoma: Mailing Cioulars. Detiis Frea! JCS, Box
ATIZPM, Canteding, M| 46015

PREPARE Tax Raturms. Earn hegh fees. daniied work
Train at home. Accrediead Program. Natlonal Tax Traimng
School, Monsey, 2AT, Maw York 10952,

RESIDENTIAL Schood for Batery Manufacturing. Leon
Batiary Factory M.V, P.O. Box 386, Besmhasdstraat 72-74, San
Nicoles, Aruba, N.A. Cable: “Leonbat” Aruba,

EARN MONMEY AT HOME. Outsianding opporursy for
home busingss, Write for free information. The Kegara
Company. 12008 Marwood Lana, Cincinnati, Ohio 45246

SURE TQ SUCCEED! Seven home DuSinesses, quaran-
teed, fres details! Busmess Dynamics, Suite 32, PM, 1220 Jrd
Awe., Chula Vista, Casl, 52011

SELL books by mad 40008000 profd. Free sales kit
Speedibopkes, Z3860-3A Miles, Cleveland, Ohio 44128

FREE Catalog. Haw 1a Make Money Books. i, Frank. 530
Siockton, 107, San Francisco, CA 94108

STAY HOME AND MAKE MOMNEY! HUNDREDS OF
PROFITABLE PLANS. Free siiarmalion. Romig Pubbcabona,
Dept. 184512, 1539 TRBO-A2. Millersburg. OH 44854

FREE book, Hiw o maks 3500, Veeakly at hormi, pan time,
clippegy news iema. Davis, Box 3565, Myrtla Baach, 5.C.
2B57E

MAKE HﬂHElﬂDE BOOKLETS. I've garned S187,000
willh mana. Free mformation: Falcon, Box 37168, Fr. Worsh, TX
TE17

HOW To Stast & Oparate Youw Own Prolitable kail Ovder
Business Al Homael Complede 25-Page Booklet! Send Onby
55.00¢ Graham Inc., AL2, Box 1284, Colling, M5 38428,

52,000 OR MORE In Cash Per Weak Plus Thousands OF
Dollars Warth Of Goods And Services Absolulely Free! Guar-
antped’ Delails Free: Freaedom, Box 881, Ching, CA BT710

BORROW 3500-%40,000! “Crhsmight™ Cin mignature. Kasp
indahmiely! Wrie: Aclion RS-1, 3680 Wilshire, Los Angefes.
CA D0010.

SOLAR Heabng learned quickly 8t home! Free informatian.
Empirg School, Box 10145, Jupiter, FL 33458

QOO0 parttime-Fulllime INCOME CLIPPING nawspappr
artiches. FREE REPOAT: MCPI-PM, 231-30 Moemce By,
Lavemtion, NY 11413,

MAKE MOMNEY WRITING LETTERS! Details: Wondshop,
7219 Promanade, Salf Lake City, UT B4121,

RICHES!H Two (Classifieds, Madorder] proven Dusiness
wortures!! $7.95 Guarantead, Dave Lewis Enterprises, 14348
Berg, Sylmar, Ca, 91342

§500,00 {roem one sheat of plywood. Amazing new method,
Homa pcture framing businass. Free information. Qakshump,
3630 Pacdic Way, Longview Wash. B8632

LEARN CLOSET REMODELING. Easy . Profitabie.
Deetails 25¢. 1372 Alexander, Sem Valey, Ca. 93065

CAN you change oil? Here's the business for youl Frea
infarmahon: Whaling Enterprises, Box 1286, Sutier Creak, Ca.
#5685

FREE Catalng. Home Business Opporundies, Books,
Reporis. Youngers, Princeton, lowa S2768

GET Rich! Low investimerd. Proven Reauits, Frea Details.
Fortune, 520 Selma, #32P 1], Los Angsiet. CA 90028,

BATHTUB REGLAZING, product sales, sencces and (rain-
ing. Call Unique Coslings Corp. {313) 538-8800

FLEAMARKET BOOHK: How (0 sasily make 10008 Par-
fime - soid poteriial. Send $10. CFF Publishers, 3870
Chwpstratt Ave., Concord, Ca, B4518, YOU CAN'T LOOSE!

MAKE MOMNEY BY THE MINUTE anound the clock for
dning B haurs & wirk paperwork from homae, Grows 10 lalema
ncome. Tolally new uliramodern project unlike anything
tafore. Sill ground foor. No expenance of aducation reguine-
ments. 10,500 people already doang. Division of major U.S.
eorponalion. For delails dal (218) 404-44T1, weskdays 8:30
Bm ba 11:30 pm EST. Ask for ext, HB3,

NEW Mercedes-Benz, 3153.29 monthly, or BMW, 381,62
.. Guaramesd . . Write: FoxCo, Box 2655-61, Springlisid.
VA 22152

51,000 Weekly, Home Bussness Diractory, Box 2078-PM,
Mew York, New York 10163,

LIFETIME Security. Mull-Level Mailorder Two Opporfuns.
ties. Cineil-b8, 10 Oak Lans, Sulaun, CA& B4585

MAKE BIG MONEY REPAIRING WINDSHILDS & Fiale
Gilass! Up to $60.000 yearty! Cad TOLL-FREE for Valabla
FREE repart 1-B00-321-2507. Glas-Wekd Systems. Box
575501, Bend, OR §7708,

ARAB BUSINESSMEN Have Monoy To Buy & Invest. Top
Finders Fees Paid. IMEA, 188PM1. Box 5127, Hunbnglon
Boach, CA S2645. (T14) 722-9260.

GET RICH! Seling Books By Mail ., 4007 Prof! Dealers
Wanbed. Froe Catalog. Premivm, Box 1821 P, Spring. Toxas
TT3E3

TAKE PICTURES for prafd. Photomaney, 145808 Wesl
Jend, Golden, CO 80401,

MAILORDER FORTUNES. BDOKS WHOLESALE.
10007 Prolt, Salective, Box 1140, Claaneabr, FL 1517,

LEARN DENTAL DRILL REPAIR = your own horre. Tools
furnished. Southwest Dental, 1501 E. Chapman Ave., Sute
252PM, Fiflaron, CA 93601

RECYCLE METALS, MO, MOT BEER CANS! Easy 3458
waakly! Frea Information. Recycler, Box 1214, Franklin, TH
ATOES-1214

BORAOW By Wail! $500-525.000 Fast! Easy| Confidenhal!
For o Application Winite: Accurate PM2, 2120 Crestmoor,
Nashvifla, TH 37215

PIAND Tuning Business. Low investrmen, quack profit! Free
migrmation. Carsers, Box 383PM, Urbana. IL 61601

LEARN MIRROR RESILVERING tee information,
Sivercral, Box 127, Lansdowne, PA 16050,

FREE! ... "TREASURY OF HOME BUSINESS OPPOR-
TUNITIES" ... MAILCO, BOX 34370, BARTLETT,
TENNESSEE 38134-0370

HEGHLY PROFITABLE home-Sased, WHOLESALERE-
TAILMAIL-ORDER opporiunsty. Free inlommation: Cloud,
Z31-32P Mernck Biwd., Laurelton, NY 11413,

WOODWORKERS - Turn 54 o §38.85 - Fres cetais! Pine
Shop, BE7-3 Mammoth, Manchester, NH 03104-4521

GIVE yoursedl $300 month raise’ Sell Hanover Ghoes spare
time, 28% Dscount Cedificate seni FREE with Calalag.
Hanover, Dept. 3828, Hanower, Pa. 17301,

STARTING YOUR OWN SUCCESSFUL BUSINESS.
FREE Subseriplion 1o Opportunity Magazine talls how. Writa:
Oppartunity, Dept. G58, 8 N. Michigan, Chicage, IL G0802

PROJECTION TY . , . Maks $55's assembing Projscton
...Easy ... Resulis comparable i $2 500 projactors . | . Your
el cosl leas than $20.00 . . . PLANS, & LENS & Daaters
migrmation 81750 . . . lustrated inlormation FREE . . .
Macrocoma-BEX, 'l'\l'.umnglun Crossing, Pennsylvana
18877, Credicang onders 24MAS, (215) T36-2080.

GET RICH QUICK SCHEMES. Proven, Legall Writa: T
HOG, BOME Mederown, #321PM, San Antorvo, TX T&218

HUGE Proits! Paterted Electronic Energy Saver| Fres
Details. EBI-1. 2565-D, Clovendale, Concord. CA 84518,

EASY BUSIMESS! Earn §1,000's Weekly. Free Details.
Write or send stampad addressed ervelope. Toddco, Dept.
PM, 4218 West Ofive Ave., Burbank, CA #1505

E28.00:hour trom home. Men, women. all ages. Immadiate
oppartunity. Ranmani, 210 Waeich-PM, Ames, 14 50010

SEIZED IN GOVERANMENT NARCOTICS RAIDY Automo-
biles . . Vars . . Boats . . Furmnidure _ . . Thousands other fems.
Buy Dot Cheap — Resell lor Big Profits! Free infcernation:
Marcel, Box TSE7-M. Monroe, LA 71211

[Continusd on next pege)
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BUSINESS OPPORTUNITIES
froem )

EARMINGS unimited! Mail our burglar slarm adverisments
from homa! RBM Merchandising, Box 58314, Chicage. IL
BOBSG

5000 MONTHLY with GARAGE SALES. Complats details
§5. Lucas Enmerpeises, Dept. PM1B6, Box 36331, Housion,
Texas TTZH-6X33.

£3.000 MIOMTHLY. infprmation
Initizthve-P, Box 10178, Alexandrin, VA 22310

GET MICH AT HOME! Brand-Meaw With Exnaustivaly Doc-
wnented Prool: DKP, Box 18471, Oklashoma Ciy, OK
TII54.

FREE inlormabion. Profilable Home Business Made Easy!
Empersr  FPublishers, 1638 Brookcrest Dr., Suite #301,
Hamiftorl; Ohic 45013

DUTSTANDING HOME BUSINESS OPPORTUNITIES!
Free information. Siark, 410 Vandyke, #216. 51 Paul
Minnasola 55119

EARM §15-550 per hr. Service Busness, Low stan up. Low
owarhead. Complate informabon $10. Tha Phone Man®, 7433
Hubbard Avenua, Middiston, Wi 53562

CLEANING BUSINESS FROM HOME. How | did it. My trus
sucoess slory, Send $12.85 to. Connlp Idavoy, Olympic
Cloaning. Box 185, 60 Ashwood, Port Washingion, MUY
11050

UM-REPAIRABLE, UNTIL KNOW! | sam $40houwr repair-
ng the ynepawablp. Huge demond. Today, Box 19836,
Porland, OR 57218

EARN $2500/M0 PLUSHI Easyl!l Business Startup Money
Or Whateves, SASE. Freo Dotads. Lorstari, Box 1165,
Southfield, Michigan 48075-0155

55,000 monthly possiola, sparetime, guarantesd! Proven
program no selling or invesiment, Free details! HLWCM, 380
Harding Place, Suite T10, Mashville, TH 37211

ASEEMBLE PRODUCTS AT HOME. Many opporiundies
perying High Weekly Prolits presentty availabile withoul mvest-
mant. Wl Businesses, 528 Brghton 11th, Brookln, New
York 11235

Brings.

MOMNEYMAKING OPPORTUNITIES

GOLD STAMPING MACHINES. Wnexpersive, Ousity,
Laige imprint Ares. Fres dedals Magic Syslema, POB 24986
(B3], Tampa, FL 33623,

MEED Money? Fund, Gramls Availabia, Never Repay. Ald
Society, 1122 5. Brand-J, Glendale, CA B1204

INGENIOUS TORCH GLASSES. FREE BROCHURE.
SAMPLE 38.50. Harlie Quin, Bax 2255, Ogden, Utah B4404

MAKE Rubber Stamps Highly Proiitable Business Free
Datalis. Stamper, POB 22808 (GG), Tampa, FL 33622,

BUMPER STICKER PRINTING DEVICE. Cheap, Semple,
Poriable. Fres Details. Bumper, POB 22781 {GG). Tampa, FL

JHE2T.

FANTASTIC masng from homet Ofer Rush
Stamped Addressed Ervelope, Impenal, P-8 X17410, Fort
Lauderdals, FL 33318

GET RICH! Socret law smashos debis—brings Cash,
Cradill FREE repori!] Wealihiit'B, Billings, NY 12510

ness. Work &l home, Free delails. DACO, 2041 Dnftwood, A1,
San Jose, Ca 9518

unague proven anberprises ” Easy
: Presion’s, 511PM Glemsood,

51,000,000 Mdions have used this method b maks
$1.000,000 in B momvhs, n ivestment. Send $10.00 kv com-
plete package. SMilkon, P.O. Box 42203, Porland, OR
Tz

HOMEMADE BOOKLET BUSINESS. Earn 32000-55000
monthlyl Details: Hamwick House, Box 534, Decorah, 1A
2104,

ADVERTISE Free in 507 Magarines. B5.00. Direclory, Box
118, Amanta, Gecrgia 30301

GET RICH Owemighil Fedaral Law ends debls. Bomow
£25,000. Write: Action AX-1, 3660 Wilshra, Los Angedes, CA
0010,

FREE Money Making Ideas! Laradise. Dept, 01, Box 1444,
Oshawa, Ortario, L1J 6P8.

$335 CAN Be Yours!! Faape Repors Fevial Mofeyrhk-
ing Details. Shirey's, Box 544, Mattoon, IL G1938.

178  POPULAR MECHANICS

CUCKDO Clocks hand carved from Black Forest Grand
Fathars clocks. Children Clocks. Beautilul gifis. Free Catalog.
Hugh Aulinio Imports. PO Box 5062, Mewark, New Jarsey
rali

NEW Luxury Car Withoul Cost! Winte: AMCO BE, 1601 E.
Main, Plainfieid. N 45168

$50,000 PART-TIME ANNUAL INCOME. Gusraniesd
Homa Business Plan. Free detals. wiile: Madson House,
§71-C4 Madison Ave., Plainfield, K 0TO0S0.

BORROW By Mail! 3500-525,000 Fast! Easy| Confidantiall
For Info Application Write: Accurate PWM1, 2120 Crestmoor,
heashalla, TH 37215

GET RICH! Zoro Invastmand, No Borrowing, Free Detais,
Fosted, 8520 Solma, #32P13, Los Angales, CA 50028

GREYHOUMND RACING: beo axcelarm ways of winning big
money—S$12.00. Trifecta Soltion, P.O. Box 20235,
Montgomany, Alabama 36120

GOLD Siver Relatod Riskless Ratremant Plan: Sscuriy,
2001 Westrun Road, Munhall, Penna, 15120

FREE Promotional Albuma, Concert Tickets, Sisrecs, eic.
Information: Bary Pubiicabions, 477 B2nd Strest, Broakiyn,
NY 11208

NEED Monery? 50 Secrel Sources. Mever be withoul money
pgain! Cuaranieed. Rush 5200, Taylor Publishing, 4103
Scovel, Pascagouta, ME JBSET

HOL-TITE suction cupa. Newly lormulated ress produces
crysial ciear cup wilh amazing grip. Kikchen, bathroom, oifice,
workahop. Four 114" cups with sftached hangars, §1_50 pest-
ape paid. Spacialty Sales, Box 310, Worchaster, MA 01608

MOMEY from discarded tires! Dwtails, Brownes, Box 53,
Fazhars, Indiana 48038

EXTRA INCOME-HUGE SAVINGS - CONSUMER FLEA
MARKET WHOLESALE PRODUCT DIRECTORY.
1,000,000 Products, 100 Suppliers to buy wholesais-Orop-
ship‘sell retail - Government Swplus, Real Eslate, Electrome,
STV, Spiesste-TV Computer, V.C.R. & must lor Dealers,
Saleaman, Any Congumas looking for a Bargain, $5.00. Wyan,
POE 1280, Brookiyn, NY 11200

YOU can rmaks $5 000 a month gnd moes in mad order busi-
nags. For free details write: Company of Oxnard, 1220 Hull
#4, Suite 17, Ownard, GA 83030

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
fion to Opportuenity Magazine oMars hundreds of proven ways.
Writa: Opporlundy, Dapl. GBEZ, 8 M. Michigan, Checago, IL
BOBO2.

Personality
Postpnid,

mnum
and tests - intelligence, Sgnatunes, eic. . .) $3.50
62, San Francisoo, CA

Clamar (417), 2440-16th Sirest, #1
84103,

FREE PRIVACY CATALDG. Cash inooms
Hidirg asasts. Secrel loans. New idenBty.
B410-PC, Founiain valey, CA B2728.

HOME movies, shides. negatrves transismred o video lape.
Fres details. Video Transher, Box 14208, Tampa, FL 33830

opportunities.
Eden, Box

"HALLEYS Comet 18851886 An Astronomical Parior
mancel” Celebrate with your Bumper Sticker. $3.00. .M.
Raynolds, P.O. Box TESS, Barkeley, Calilomia B4707-06568.

MAYAN PENDULUMS, TALISMANS. Mystcal powers
Mace of jacede, &5 the Mayans used since BC, Reques! infor-
mation &nd vary intaresting legand. Mol Mariam, impodtsr,
PO Bo 6401, Tormance, CA 90504,

105 WAYS to Make Money al Home. Send $2.25. Book,
Leonard's Gifts, 2748 Lowel, Sponglisid, I 62704

MAKE money gwing eway sampies. 3400 P&EH.
Consumevs, Box 2858, Paducah, KY 42002-2856.

HUNDREDS OF DOLLARS FREE TO YOU FROM THE
GOVERNMENT If you owned an FHA home morgage. HUR-
AY, ACT NOW. Fact eheel 85.00. Morms Associses, inc,
Depl PMU, 4611 Scofsdale Road, Scotsdale, Arizona
85251

BIG BUCKS WRITINGSELLING SIMPLE INFORMA-
mrmmu:wmm.mﬂﬁmm.mm%.
B4T21

SIMPLIFY preparation of your Individunsl inoome tax refum.
Ulse provan easy mathod by CPA. Bel T18C, Southberry, CT

FOPULAR MECHANICS FILE BOXES — kesp majazines
+ booashabeas orderty. Holds a year's magarnes. FREE sail-
adhesive labals (yrs.: 1975 - 1888) with every order, 1 box
$2.85 — 3 or move §2 50 aa. Popular Mechanics, (PL-1744)
Bax 1014, Rado City Sta., New York, NY 10101

GOVERNMENT SURPLUS

IS T truw you can buy jeeps for §44 throwgh the U5, Gow
arnmant? Gel the Tacts today! Call 1-212-T42-1142 Exi,
7123,

BOOKLET with (56) Electroplating Formulng $5,00, inlge-
rgtion 5100 (Fofundoble wihen ondered ), MelaicraRers, Box
16082, Greensbhoro, NC 274 16-0062

50,000 Possible trom S80.00 investment. Easy, Legal, 25
and SASE shows how. Pesvey, Box 2213, Batie Craak. MI
400168-2213

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING, Booklet shows you how fo siarl your own buss-
ness with Classilied Adverising. OMLY $1.00 FOR BOOK-
LET — [52.00 coupon refundable with sl order), 5.5,
GRONOWICE, FOPULAR MECHANICS, DEFT. PMC1, 224
WEST 5TTH 8T., HEW YORK, NY 10019

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$500-51000 Month Pian ressing rabbits for us. Free details,
White's Rabbilry. Bos 46PM, Clarence Corter, WY
140320048

CHINCHILLAS: Have Top Record Palt Prices. Information,
Facts $2.00. 22 Thunder Rd., Alamogorda, N BRI10

EARTHWORMS. LIVE BAIT

1000-58.05, 5000-§42.50, Book on How and Where 1o Sell
with Order, Carter Fishwonms, Pains, GA 31780,

GREY MIGHTCRAWLERS - "Action Worm™ - Free Lisma-
ture-Telephone - 812-835-2542 - Fain's Famm - Edson, GA
31746

OF INTEREST TD ALL

Warehouss, 5720 Burnel-PM, Austo, Toxas TB7ST.

SAVE Up To B4% On Books. Write Today For Catelog,
Eamonite, Box 1648, Bridgaview IL 60455,

GOVERNMENT HOMES lor as litte as §1.00 for deectony
sond §2.00 w: Turrin Associptes, Boxn 2210, CiRioh, MJ
T

MILLIONS OF SURPLUS BARGAINS! Jeeps included!
Marty 1% origmal cost. “Mationwide Government Direclory —
5200 (Cuaraniesd). DISPOSAL, Box 19107-AM
WASHINGTON, DC 20038,

"GOVERNMENT SURPLUS™ JEEPS 530001 5,000,000
Hems! Comglets information Your Area. 1988 OFFICIAL
DIRECTORY. 33.00 (Guaranteed). Surpius. (B17), 4620
Wiszanain Nonhwest, WASHINGTON, D.C. 20018

G.L SURPLUS, Humting and Camping Equipment, 56 Page
Cataiog 52.00. Aad Bank Army Mavy, 12-M Monmouth Stresl,
FRiad Bank, NJ 07TTON

HOW 1o get government aurphus hor free. $1.00, Diacowery,
Box 437728, Austin, TK TET4S

LOANS BY MAIL

STUDENT Financial Aid avaitable io §10,000 Student Aid,
11272 5. Brand-5, Glendale. GA 81204

BORROW S500-525 000 Interest Frea! Repay Anytimal Al
Elwl Wirite: Quality, Box S87-BNIN, Floral Park, New York
1

MOMNEY Problems? Free Book describes Loans, Cash,
Giovemmaent Grants, Other benelits, svallable to ndividuals,
‘Wirite: Aasociates, Box GB-A4, Brookhyn, Mew York 112358

BORROW $100-$100,0001 Instant Reply! No Co-signars!
FAush Stamped Envelope! Financial, P.O. Box 1887(P).
Richardson, TX 75080

BORROW §25.000 "evermghl ™ Any purpose. Keep indedi-
nitely! Frea Reporl! Success Research, Box 19738-AM,
Indianapods, N 46218,

BORROW S500-540.000¢ O signature. Keep
ndatindi byl Wde: Action R-1, 3850 Wilshire, Los Angeias. CA
20010.

(Continuad on reat page)



LOANS BY MAIL
{Continued trom

BORROW §1,000-5100,000 Ovemighl. Rush Stamped
Errvelopa: Finanose, 2409 17t Streel Terrace, Leaverworth,
Kanzps BE04E

MO CREDIT? Get majr bank credil casds such as VISA
and MASTER CARD. Fres details. MCPI-CP, 231-32 Mesrick
Bivd., Lewslion, NY 11413,

MNEED money whan Danks £iop - we star] Bad credit no
prablem. Rocche Enterprises, Box 10%98, Minneapola, M
55410

BORROW By Mail $500-525 D00 Fast! Easyl Confidental!
For info Application Write: Accurata P, 2120 Crestmoor,
Mashville, TH 37215

BORAOW ZS500-528000 By Mail Write, Elie, Box
2195-PM, Jarmaica, New York 11432,

MEED VISA CARD?T Mo Credit? Bankrupt? Winle: Johnson
Entarprisss, Box 11814-H4, Washington, D.C. 20008-8014.

QUICK Cash LOAMS! Wrle: FICPA, PO Box 748,
Pinconning, M| 48650,

DIVORCE

WINNING  Information  32.00 2 MEN'S  RIGHTS
ASSOCIATION, 17854 (Lyons), Forest Lake, MM 55025

HEARING AIDS

HUGE SAVINGS Eiminate Deaksr Marcups. Fres Trial
Battories Wholssale, Terma Arangad. Call Toll Frea 1-800-
A23-1212, Or Wrile: Lioyds-PRE, Rockiord, IL 81110

FREE HEARING AID CATALOG - Save 2 by maill Writa:
Sapuiveda, Caflornia

“Monay$avers”, BSI0PM-1 Langdan,
81343

FREE HEARING AID BATTERIES. SIGMOTEK, 327
Clarkin Ct, Wainul Crook, CA 534596

BAVE MONEY - EAT HOME Send $2.00 to: “Oriental
Recipes,” East Ead Coud, Toms River, Mew Jersay
0arsa

CHOWDER LOVERS. 8 Of Amadch's Favorita Chowder
And Fizh Soups $2.00. WEB, 7104 Hanover Paroway B1,
Gireenbelt, MD 20770

MICROWAVE recipes. RV fips. Chicha0 52,75 ($3.98 CA
red.) + $1.20 PEH. The Hil Ememprises POB 413128,
Sacramanio, CA 05841

SAVE 5200+ . Modern name-brand aids improve under-
standing. Mo Sasesmen. Free Trial Free Calalog. JAM, Depl.
132M, 329 Third, DeKalb. IL 60115

TOBACCO

MAKE PIPES. Book, Malerials: PIMO P188, Box 58211,
Chicage, llinais B0G53.

SCIENCE & CHEMISTRY
LABORATORY CHEMICALS, GLASSWARE—APPARA-

CHEMICAL CATALOG Lab Eguipment-Glassware $3.00
FRetundable. Scientdic Supply, P.O. Box 480, Rangar, TX
TE4TO

FORMULAS, PLANS, ETC.

"HOW To Handle Lile And Death™ Jesus Taught How.
$2.00. Suits 188, Box 51016, Balon Fowge, LA T0821-1018

ANY Formula $10.00. Catalog $2.00. J, Belford, Box 568,
Chicaga, 60830

k7167 Bantlar, Detroit, Michigan 48219

FREE Ramailers List. Agents Needad. PS5, Boa 28656, San
Antonio, Texas THZ2H

TRUSTWORTHY forwarding. Stomped remails 51.00,
Diamond-H, Bex 1264, Caddo, Taxas 7626

$1.00 Single. Mail Forwardng Service, 8050 5. Main,
Houston, Texes 77025

CONFIDENTIAL Mail RaceivingForearding, Mail Dvop,
Box 18038PM, Orando, FL 328560

FREE Dataits| Postal Shoppe, 386 East 900 Scuth. Sah
Laig City, UT 84111

REMAILING FORWARDING. Confidential, Dotals SASE,
Single Remails 51,00, Consumer Warehouse, 6333 Pacilic

MY.C., M.J. remais $1.00, Piclure posteards
$1.00-Madarama, Box 3219, Weshawken, N.J. 07087

MONEYMAKING CHEMICAL  FORMULAS-THOU-

SANDS! CATALOG $5.00 [REFUNDABLE}: GWA3, Box
183, Brooklieid, Wisconsin 53005-0183

GENEALOGY

ANCEETORS Rasgarchad Throughout Linded Stabes Ling-
&d Kingdom. Brochure, Quatation, Consultation. $3.00 (Bdls),
From ‘Research Sarvica’, Eight Mayrick Road, Staford, ST17
400G, England

SPECIAL SERVICES

INFORMATION On  amghing.  Fenguson  Research
Specialsls, 6015 Woodside, Woodaide, New York 11377,

USED-EQUIPMENT buyers and seilers: Lisi now with
RekaSource's FEEpenive natanal ancharge,
1-315-368-5480

HEALTH, VITAMINS

RESPIRATORY ILLMESSES, sinus, bronchial, otc. RE-
SPIRLZER helping thousands breaihe easier Trial available,
RESPIRIZERS, 474 BOYDS SCHOOL ROAD,
GETTYSBURG, PA 17325 TELEPHOME (717) 334-1478

FREE pachet. Stamped remails 31.00. Tampa postmark
Fying Fingers, 4806E Steams Rd.. Yalrco, FL 33584,

PROFESSIONAL FORWARDING/Remading. Free Dotads
PRIVATE-MAIL, Box 544, STOME MOUNTAIN, GEORGLA
30086-0544

BE A REAL MACHD MANT JDIN W.OR.MLE. World Ovga-
nization for the Rlestorahion of Make Supremacy. Charter meem:
berships - Limded time only. Fecave bumperslicker, Cread
suilable or framing, eic. Saksiachon Guaraniesd. 36.00. Jain
foday? Worms, 1821 Adama Sir., Mo, 4, Macan, Ga 31201

WANTED MISCELLANEOUS

BUYING Turigsten Carbide, Tungsten, , Sitver
Soider, Shvar Contacts, Gold, Piatinum. B00-321-5014
218-531-8X37 collect.

GOLD, Silver, Plabinumn, Mercury, Tentalum. Samples Eval-
uated Frae. Ore Assaying Service. Call Wholesale Tarminal
Toil Frea: 1-800-832-1010.

BUYING Oid Modsal Airplans Engines. Higgins, 1565 Kaster
ME. Bremarton, WA 58310

UNIQUE 10 second Stress Test. credit cand size, Only
$3.50 (3 dor $10.00). other items. iree brochures. Malien
Entmrpnsas, 5 Wyman. Arlinglon, Ma. 02174

GARDENING & LAWN CARE

HYDROPOMICS plantar. For apartment or gresnhousa. For
fun ar profit. Plans $5.95. Hydroponics, Box 1600, 5t Marys,
Canicla MOM-2V0

LEARN Gardening and Landscaping at homa, Free book-
let. Litetime Carens Schools, Dept. A-200, 2251 Barry Avenue,
Los Angeles, Calilomnia 90084,

RECIPES, COOKING, ETC.

DELICIOUS AUTHENTIC EUROPEAN RECIPES §3.88.
EMC Desinbuton, Suie 1822, 5847 Yonge Siresl, Toromio,
Omianio, Canads M2M-4ES

GIVE the best gift lor tha holidays. T mouth watering Hawai-
ian teriyaki and bar-b-q ssuons. Send 33,00 to: Leimomi's,
218 Firsd Ave. M. Ste. 402, Seaftle, WA B81089-4893

SCAAP SILVER CONTACTS, FORKLIFT COMTACTS,
Saver Solder, Sierbng. Gold Plaled. Robert Leszczak, 652
Myrilm 51, Elizabeth, NJ 07202

DELICIOUS ansy recips for homamade Sctnapos. Create
your own flavorl Send $2.00, SASE oc EMCIP, Box 70
Lenox, kowa 50851

MY MOTHER'S CHOCOLATE CAKE - Send §1.00 SASE
bo: Don Hood, Box 18105, Columbus, OH 43218

SALT SUBSTITUTES for a healthy life, 3 recpes, all nehursl
Harbs, low sodium, send $3.00 + SASE: Sammusd Walters,
Dapt, PM1, Bax 237, Bogols, M.J. 07603,

DELICHOUS Maomy Maa §1.00 SASE: Dabarah, Dapt. PM,
TIT W, Millitt, Dadas, Texas 75232

FREE BEERMANKING CATALDO. —Best Value. Seksc-
tign. 24-hr. Service. HOMEBREW, Boax 158M. Haslel,

WINEMAKERS-BEERMAKERS— Free Caislog—Fast
Sarvice—Large Salection: Kraus, Box TES0-L, Indepandence,
Missowi 54053,

WINEMAKERS-Beermasers. Frea Wusfraied catalog ol
supplies. Sempler, Box 12ITER, Mimmeapolis, Minnesola
SSr2-02TE

MAKE GUALITY BEER, Wine. Free cataiog. Villaga Store,
Bax C-51PM, Wastport, MA 02790,

WINE'BEER MAKING Catalog: BAJ Erderprises, 1845
South 16ih, Soringtiedd, iinols 62703

BEER LOYERS — Brew your cwn. Delicious! Inaxpensie!
Free Catalog. Beer Gear, Box 25000M, Lansing, Michigan
204905

FAEE BEERMAMING BOOK Plus Catalog. Fines! Equip-
rran, - Fully Guarantesd. 5P, Box TB4-M, Chapel
Hill, NC 27514

BEERMAKERS Winsmakers Catalog. Fast Pemonalized
Senite. Bacchus & Bardeyoorn, BY10-H Johngon Dr., Mession,
K5 88202,

WINE 28 Days Guaranieed. insiructiors. SASE. Box §85,
Mormigvile, PA, 19067

BEST BEEAMAKING CATALOG N USAI FREE! Brewing,
Box 1138, South Chatham, MA 02658, 1-S00-847-T404

WINEMAKERS — Basrmasen Free Gatakog, Low Prices.
Free Racipes. Celiar-M, Box 31525, Seattle, WA 88133

BEEAMAKERS ONLY! Fres CatalogNewsletiar,
Wiliams', Box 461MX, Qakiand, Caliomin G504

EMJOY ksg beer at home. Coman your old refrigersdor inlo
& bear dispanser, Tastes bofter than cang and costs ss. Fraa

STOP BURGLARY! Security professional (ells how. Write:
Sacurity, 408A East Ave. E, Alpine, Tx 79830
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TIME MACHINE

75 YEARS AGO: January 1911

Heavyweight champ
For two vears, the world
anxiously awaited the com-
pletion of White Star Line's
monster ocean liner, the
Mympic. The Olympic was
105 feet tall and 882%: feet in
length, compared to the Lu-
sitania's 767 feet, The
Oy pic was not as swift as
the Luwsitania, but sur-
passed her ocean-going cous-
in in passenger accommoda-
tions with complete suites of
modern rooms plus a skating
rink, racquetball court, sun
parlors and palm courts, To-

* day, the world's largest ship,

the Norway, stretches to a
whopping 1035 feet.

SOYEARS AGO: January 1936

Historic
takeoff
Eugene B. Ely accomplisher
a feat that would shape naval
operations. Ely launched an

airplane from the deck of the -
USN eruiser HBivining- \,

haw. Although Ely demon-
strated that an aircraft could
be launched from the deck,
concern remained that Ely
might not be able to land on
the ship's deck nor could he
takeoff from the deck of a
moving ship. Among the
measures explored by the
Navy was a net to receive
the aircraft and putting pon-
toons on the eraft so it could
land near its launch ship.

First collision

During an air meet at Milan,
Italy, a Farman biplane and
an Antoinette monoplane
collided in the air, Both air-
men were seriously injured.

-Cmpacu put to the test.

Tunnel tempest
French efforts to increase
aircraft safety and durability
led to the construction of a
giant subterranean wind
tunnel in a Pariz suburb. The
French blasted every new
plane with gale-force pusts
of air to test stability, speed
and sturdiness as well as to
reveal any stress weakness-
es hidden in the eraft. Air-
planes were mounted inside
the tunnel's huge interior.
Six giant fans mounted in an
oval shape and powered by
enormous  electric motors
thrust powerful streams of
air at the craft from every
angle,

Compact capers

The Ninth Annual Auto Is-
sue was a eulogy for the
large, powerful and uneco-
nomical medium-priced car
and a welcome for the com-
pact: “The present period of
restless turmoil in the auto
market,” wrote PM's edi-
tors, “was the result of the
public's disenchantment
with large, powerful and un-
economical  medium-priced
cars.” That yvear the prowing
list of compacts added the
Buick Special, Pontiae Tem-
pezt, Dodpge Lancer and Olds
F-85. Laneer won the mile-
age championship with 20
miles to the gallon,

25 YEARS AGO: January 1961

Masked pals

Growing wariness of advane-
ing technology and dire sce-
narios for the next war led to
these gas masks for soldier
and trained war dog.

Snow tips

Sometimes it pays to take
time out to marvel at the
way time changes some
things and not others. For
example, PM's lessons for

the three S's—Snow, Sleet |

and Slush: 1) Never use wip-
er blades to remove heavy
snow from windshield; clean
windows with broom. 2)
Avoid parking on inclines
with one or more wheels on
snow or ice. 3) Put chains on
one wheel only; drive with
chained wheel in loose snow,
other on bare pavement. 4)
Don't let air out of tires for
traction. This creates an
arch, and less traction.

| Explorer's bonanza

American zoologist Robert
T. Moore discovered the
supposedly mythical canyon
Barranca del Cobre, Mexico,
and although it was almost
as wide as Ameriea's Grand
Canyon, it had remained hid-
den from civilized pryving.
Moore discovered the gold-
and silver-rich canyon dur-
ing an expedition to a vast
unexplored area near the
Uriqui River. He also found
Tarahumara Indians  who
had never seen a white man.
Moore's discovery bolstered
belief in Spanish tales of the
fabled seven lost cities of the
Cibaola.

Catwalk run

New York Bridge and Tun-
nel police tested a 550-pound
aluminum gas-powered cat-
walk ecar. The single-
wheeled vehicle, which could
reach 30 mph, was a success.
They are still in use.  PM
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Wake up to

the warm new way

tosave. g

Autostat turns
your thermostat

INt0O @ MONey saver.

New Autostat fits right on yvour

g existing thermostat
and automatically
adjusts the temper-
ature setting up to four
times a day. And
there are special
settings for week-
ends too.

After you're
asleep it turmns
your heat
» down to

save

Look, Ma, no wiring P:E Sl;)?ﬁ: yre
you wake it turns your heat up so
your momings are
nice and warm.

Fits most thermosials

FirstAlert’

AUTOSTAT

Because your family comes first,

Waking up in the cold is for the bivds

It can also adjust your central air
conditioning.

Autostat is easy to install. No
wiring is needed, There are models
to fit most round and rectangular
thermostats.

With Autostat by First Alert you'll
save money automatically. And
never wake up
in the cold again.

First Alort I
mfmmﬁ-srﬂr
MTRostal Cor tro
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.

F
! “ .:-ff.:"r.r' '.:'?ﬂ" : - ki - T onils .
e £ .!__t"‘;" y .'} . AT
% b e T _ 77 {
F 1 " o
| | SF e 4 j
/:- R T _i{ . ’ Yo x

&




