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DUTCH BOY KNOWS
THIS PAINT IS GOOD.

THEY MAKE IT.

DURA WHITE 3309

Acryllc Latex Flat

Huuse Paint

& OV GALLON 378505
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Available at over 1,900 K mart stores ocross the US A

Performer quality by Dutch Boy. The price by K mart.
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What do you do
when the load’s
a hare too big

for your Rabbit?

The new Coleman Caboose lets yvour quick little car
camny like awogon,

Is light, lithe and
rolis like a royce.
Just the ticket for
your luggage
and leisure gear,
spruces and seedlings, bricks and boards, or the
antliques yvou can't pass up at the auction

You can even get an optional top that keeps
out weather, and locks 10 keep out infruders

And when your haul is over, the Caboose stands
on end and “hides” against a garoge wall,
fence or utility shed.

The Coleman Caboose. It's fun. IFs functional,
And it only costs
about as much as a
good set of radials,
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Accept the challenge and vou'll
never be the same. In the Navy
vou will become an experienced
professional with a job skill you
can build a career on. And yvou'll
possess the pride, maturity
and self-confidence only the
Navy Adventure can give yvou.
The Navy has over 60
career areas vou can choose
from: electronics. computers,
aviation mechanics —any
one of today's in-demand
technical skills,

Once you've chosen a field,
Navy training helps you
master the job. You work with ™
today's most modern equip-
ment and methods.

Through classroom and
practical experience. you learn
evervthing vou need to know
to become a specialist in the
field vou choose.

Then vou practice and
develop vour skills on the job.

You become a top-notch
professional and achieve a

level of skill second to none.

The Navy is an adventure
In making the most of vourself.
And good pay is part of it. The
Navy pavs over 5550 a month
to start, on top of most of vour
expenses, extensive benefits
and special pay for sea duty.
That’s good starting pay for
any job.

Call 800-327-NAVY toll-
free. Start yvour Adventure
with a job yvou can build into
a career.

Navy. It’s Not Just A Job, It’s An Adventure.



1 have things Id ;
work on



But I want the same kind of careful
work I'd do myself.

Professional workmanship makes a difference even on small jobs
That's why | take my GM car to Mr. Goodwrench. He has the right tools
He has the right training—GM training. And he has the right
parts available—genuine GM parts

Mr. Goodwrench is committed to reasonable prices —he has pledged
to be competitive with other mechanics | could go to around here
And he even offers while-you-wait quick service on many popular

service jobs. I'min and out in a jiffy!

So keep that great GM feeling with genuine GM parts at

participating independent Mr. Goodwrench dealers
selling Chevralets, Pantiacs Oldsmohiles, Buicks, Cadillacs
GMC and Chewvy trucks.




IMPORTSCMOTORSPORTS

Future Jags

1 betJ nﬁ's bag of tricks for its future
cars won't affect sales of the sensu-
ous XJ6 and XJS models, which are
breaking all sales records
this year. In a month or
two, Series 1] sedans
will quietly become 1983
models, with very slight
changes, but around
mid-'83 we'll see an open
version of the XIS
coupe. At this point, we
can only wonder how closely it will
resemble Pininfarina’s XJ9 idea car

of a couple years ago (see Keturn Of

Tﬂw Rﬂﬂdﬁfﬂi‘,p[lgﬂ 62, July '79). Lat-
er in '83 we'll get an ‘84 model XJ
sedan with turbodiesel engine. How
will twin-cam fans greet that? For
‘85, Jaguar will have a smaller,
lighter new sedan, the XJ40,

Keep on dieselin’

Are all those pastel-colored cars
horning in on your diesel pump—is
that what's bothering you, trucker?
Well, get on line; more are coming.
Now you even hear the diesel clatter
at the track: A Peugeot 505 Turbo-
diesel iz being campaigned in the

AR T

L

Turbodlesal Peugeot rallles with 100 hp.

Sports Car Club of America (SCCA)
Pro Rally Series. Driver Gary Eaton
has tricked it for more hp, but finds

the flat torque curve the bipgest .

advantage for pulling power in un-
predictable off-read conditions,
Over at YW, the "83 lineup, soon to
be introduced, will include a heavy
emphasis on diesel power. Already
available iz a mid-"82 intro of an
optional, econo-
my automatic
transmisgion
for diesel Rab-
bits and Jettas.
With the shift
lever in the “E"
position of the
automatic (be-
tween N and D),
there is no
transmission
braking effect,

Y% has new automat-
ic tranny for ita diesels.

[ ) fs J'“-‘-ﬂ--l"!.[,- = 5

Down the road for Jaguar Is a sedan with subtle evolution of current Serles Il styling.

VW compares it to coasting when
you stop pedaling a ll-zpeed bike.
With the E-Automatic, the Rabbit
and Jetta are the most fuel-efficient
automatic transmission cars sold: 37
mpg city and 47 highway.

We tried out another YW recently:
the diesel Vanagon. The seven-pas-
senger living room on whaeals took us
from New York to Florida and back
(2,782 miles)on $125.21 worth of fuel,
The 105 gallons we uzed averaged
$1.20 a gallon this past March, and
OUur average mpg was 26.5.

Nice surprises department

Even before we petbehind the wheel
of the many cars wa drive each year,
we know what they'll be like (you get
to know a manufacturer's approach
to his cars). In the caze of the
Renault Fuego, however, [ had
no hint; in fact, it wasn't even
on my list of cars that | wanted
to try. 1 saw lots of Fuegos in
France, and regarded them as so
weirdly French that [ couldn’t imag-
ine them on the rcad here,

Fuego power option is 1.6-ller turbo Four.

Well, the Fuego is here, and when |
had & chance to drive the turbo mod-
el, it surprised me on two counts.
The first was finding out how much [
enjoved this car, and the second was
how everyone—from greasers to
proverbial little old ladies—stopped
and stared. And | thought it ap-
pealed only to French boulevard-
iers! The interior is luxurious, com-
fortable and wersatile. Split rear
zeats fold to load things from the

wide hatch. Front seats have seat-
back adjustment wheelz at the in-
side and outside of the seat—a
thoughtful touch. And the car is a
ball to drive—fast, smooth and pre-
dictable, with the five-speed gear-
box adding economy to its virtues,
Set up the way you might like it, the
Fuego could cost $11,000, but it's still
2 heck of a value.

European Ford

féﬁﬂ_

Sierra coups s a two-door with hatchback.

Ford of Europe iz replacing its Tau-
nug with an all-new, mid-size car,
named Sierra, which will be intro-
duced next month in Paris. The
unusual styling is evident on the
coupe above, Other models include a
four-door {(also with hatch)and a sta-
tion wagon. We could get the Sierra
here, and variations on its styling
will surely appear on other Fords,

Three bright wagons

If you want a station wagon with a
factory sunroof, choices are limited
to the Maxima, Quantum and
300TD: Let's hear it for Datsun, VW
and Mercedes, sunworshippers! P
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Warning: The Surgeon General Has Determined %&
That Cigarette Smoking |s Dangerous 1o Your Health :
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Ii s times like this

We pmntm‘ a shutter
in 3minutes
with a Wagner
Power Painter
It took us

22 minutes
with a brush.

7
» [ )

-~ 4% mins.

— We painted this wicker
-' chair in 4% minutes

with a W‘bgner Power

Painter ft took us |

hour with a brush.

- painted this house in 6% hours
wn' a Wagner Power Painter.

{t took s 17 hours with o brush
Bath were done :’.‘u‘!'udmg trim

21 mii
mins.
We painted an eight-foot
section of this fence

in 21 minutes with o
Wiagner Fower Painter

It took us ! hour and

" 2 minutes with a brush.



that'll make
Power Pai

Every once in a while you come

®:  across a product that offers signifi-
: " cantadvantages over a tried-and-
¥  wue method of doing things.

In the case of painting, consider
aWagner. Power Painter. instead
of a brush.
A Wagner Power Painters
speed should quickly make a
cliever out of you. Just amon
the examples we've shown, the
time saved is astonishing,
_ And a Wagner Power Painter
LN S is ideal for dozens of other
~  painting chores around the house.

B Professional-looking results
. {lok

Of course, speed isn'ta Wagner
Power Painters only long suit.

A Wagner Power Painter also
makes it remarkably easy to achieve
professional-looking resulis -the
spray lays down a smooth. even
finish with no brush marks.

And when it comes 1o intricate
painting jobs like wrought iron rail-
ings. louvered doors and bicycles. its
amazing the way a Wagner Power
Painter reaches into crevices and
applies paint

Thars also why a Wagner Power
Painter is so effective on rough.

textured surfaces like shake shingles. /

Spray. uers.
siains, \‘ﬂm!ﬁl!ﬁﬁ al!d more
Virtually any kind of latex or

oil-based paint is compatible with a

Wagner Power Painter
It can also apply stains. var-

any other liquid, even pesticides.
S0 a Wagner Power Painter is a
lot more than just a"one project ool
And cleanup is simple-just
run the aﬁjpmpriatc solvent through
until its clean.

No air compressor

The secret o a Wagner Power
Painter is a precision electric. piston-
driven pump.

ltcreates a pressure thatpropels
liquid out through the tip, whic
then forms the spray.

Thete’s no bulky air compres-
sor to lug around, And significantly
reduced “fogging” thatusually ac-
companies painting with compressor-
%{mﬂfmd sprayers because a

agner Power Painter doesnt mix
the paint with air.

Helpful atachments

A variety of helpful anachmens
make Wagner Power Painters even
more versatile.

Complete owfits include things
like a flexible spray tip designed
r:xclusivel‘{ for flocrs and ceilings.

nd a tube that replaces
the reservoir, so you can
draw paint right from
the can,
You can even getan
optional spray tip that
narrows the spray for
precision painting.
But rather than simPplyrmt&g
about a Wagner Power Painter, we
suggest you visit your local hard-
ware store, paint store. home center
or wherever quality paints are sold.

¥ B Wagney Spiay Tech § orp

[ bt

T,
nishes and lacquers. Ot spray almost ww

you glad

"ﬁl.‘

v’

Then ask to examine a Wagner
Power Painter first-hand.

Whether you'te painting your
37 Chevy or the broad side of a
barn, ;,!Du'll discover
there’s a Wagner
Power Ea i_ntf:r that’s
just right for you.

‘fnd wc!::rhinlc
you'll also discover
its high time you
owned one.

P et
=

m |

WAGNER

Brochures h
Dfpl. L o
1770 Fernbrook Lane =
Minneapolis, MN 55441

Please send your free "How
to..." brochures to help me
learn more about painting
with a Wagner. Power
Painter..

MName

Address

City
State Zip

Al 4 A owreks fior dedivens -1

e
WAGNER'

The Right Tool for Painting™ :



LETTERS
TO THE EDITOR

Solar ballooning heats up
I enjoyed your article Now We're
Rallooning On Sofar Power (page
100, Apr. '82). However, the British
balloon of Don Cameron was defi-
nitely nof the first solar-powered
design. In 1978, Frederick Eshoo
successfully few his Sunstat, a true
solar-powered balloon, And way
back in 1973, Tracy Barnes flew his
Solar FireFly.

1 don't think it's fair to ignore the
pioneering efforts these people have

made in behalf of solar ballooning. .

RUTH F, SALZBER]
ALADDIN BALLOON
WEST HARTFORD, CONN,

Your point iz well taken. We did
refer to the even earlier work of Lee
Ashman in the mid-'60s, and perhaps
we ghould have mentioned the
Barnea and Eshoo flights also, But
they were of short duration. The
British balloon wasz notable for its
record-breaking crossing of the Eng-
lizsh Channel—a feat that may have
gomewhet overshadowed the worthy
efforts of others.

Keeping fit with PM's help

Your article Physicel Fitness And
The Machine Age (page 91, May "82)
was very interesting. [t alluded to
the many myths that are perpetuat-
ed by the apparatus industry to pro-
mote their equipment. Unfortunate-
Iy, the general public does not fully
understand the capabilities of such
machines and, hence, must rely on
advertisements that, at times, can
be misleading.

Articles such as yvours help to pro-
mote & healthier lifestyle for people
and are welcomed by health profes-
sionals.

HAROLD STAPLES, Ph.D».
KINESIOLOGIST

ST. THOMAS ADULT REHABILITATION
AND TRAINING CENTRE

ST. THOMAS, ONT.

Crowning achievement

1 was very interested in your article
on new ceramie dental crowns (Sei-
ence Worlduride, page 10, Apr. "82).
How can 1 get more information

about this new material?
BRIAN D. HOWARD
BRANCY DENTAL LABORATORY
SEBRING, FLA.

A number of readers wrote in to ask
aboiet this development. Further in-
formation can be oblained by writing

to Rosemary Templin, Coors Bio-
medical, Suite 210, West Cedar Dr,,
Lokeweod, Colo. 80228,

PM bike cart takes a trip

Here in lowa we have a yearly bicy-
cle event called the HRAGBRAI (Reg-
ister’s Annual Great Bike Ride

Across Iowa). It's a 500-mile tour of
the state, and we wanted to take our
young daughter along with us. After
pricing commercial bike trailers, |
remembered your plans for a home-

il b
PM's blke cart buillt by readar McCleary for
his 4-year-oid daughter. Added '"fenders”
help shield wheel spohes.

made version (Hicyele Carf, page
132, May "80).

The enclosed photo (above) shows
the results. Because our daughter
was only 4 vears old, | extended the
gides up and out t¢ form “fenders”
aver the wheels. These prevent any
chance of small fingers getting
caught in the spokes.

The cart worked out fine and cost
less than & third as much as a man-
ufactured trailer, We got many com-
ments an it along the way and were
happy to tell everyone it was made
from PM plans.

MELVIN McCLEARY
CEDAR FALLS, [0WA

Thanks for letting uws know, For
athers who may be interested, photo-
copies aof the cart plans are avatlable
for 25 cents from Popular Mechanics,
Box 1414, Radio City Station, New
York, N.Y. 10181,

How not to get zapped

In your article 12 Tips For Home
Computer Care And Repair (page
112, Apr. "82), you correctly point out
that static electricity can erasze a
computer's memory and damape
delicate [Cs. Why, then, do yvou tell
readers to poke around their com-
puters’ innards without the protee-
tion of an electroastatic discharge

(ESD) grounding strap? This inex-
pensive wrist strap, connected to the
equipment’s frame ground, keeps its
wearer and what he's working on at
the same potential, eliminating any
chance of an ESD zapping the com-
ponents.
WILLIAM P. YEHLE
NEW BERLIN, WIA.

Electronics editor Netl Shapiro re-
plieg: IF wort're handling entive cir-
cuil hoards and not individual ICs,
the normal ride is that a grounding
gtrap is not required becawuse the ping
are connected by circut fraces and
other components, RAM chips, such
as we were lalking about, are rarely
subject to ESD damage. A grounding
strap is needed ondy if you're working
with sensitive ICs such ax CPU
chips,

If you do use a wrist gtrap, howev-
er, do not ground it to the equipment

frame. You could get zapped yourself

tf the ground fails with the equipment
plugged in. Instead, you should con-
nect the strap to aon independent
ground {such as the screw 1n a wall
outlet) and make sure that the equip-
ment iz unplugped.

it's easy when you know how
Your article How Te Repair And
Reshingle Your Roof (page 130, Apr.
'82) was extremely informative and
easy to understand. [t opened up a
whale new area of technical exper-
tise that was thoroughly unfamiliar
to me,
SAM LANDAL
WOODMERE, MY,

As a manufacturer of clay roofing
tile, 1 found the article well written
and enjoyvable, but there was one
discrepancy I feel should be brought
to your readers’ attention. You
listed the cost of clay tile as §190 to
2205 a square.

This is mizsleading and might turn
cost-conscious readers away from
this fine preduct. Dur current cost
range iz §91 to $155 per square, and
other West Coast tile makerz may
guote even lower prices.

GARY CRAYCROFT
CRAYCROFT BRICK CO,
FRESNO, CALIF.

Ohir prices were obtatned from reli-
able industry sources, but we are glad
to learn that such roofing may be
avatlable in some areas for less thar
what we stated, o
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ATWO SEAT
SPORTS CAR
WITH A

7-FOOT TRUNK.

THE 1982 SR5 SPORT TRUCK. Two-
seat sports cars are fine_..if all you travel with
is driving gloves and sunglasses.

But if you like to bring your toys when you
go places, take this two-seat sports machine.

Its 7-foot trunk holds a dirt bike, a snow-
mobile...almost any payload up to 1100 pounds.
And inside, the Toyota SR5 Long Bed

Sport Truck really is outfitted like a sports car.
With bucket seats. Big, blacked-out gauges.
Even an AM/FM/MPX stereo radio. All standard.

&-—t-—-—ﬂ-“—--- s e e ] M WCNT (| B L

WﬁAT

X FEELING

Start the 2.4 liter 4-cylinder overhead cam
engine and the sports car feeling gets even
better. You've got power-assisted disc brakes
up front. A sporty 5-speed overdrive trans-
mission. Or you can order Toyota's innovative
4-speed automatic overdrive.

And one more thing — mileage you
wouldn't expect from a sports car! The Toyota
SR5 is rated at 34 EPA Estimated Highway
MPG 24)EPA Estimated MPG. Remember:
Compare this estimate to the EPA "Estimated
MPG" of other small trucks. You may get differ-
ent mileage, depending on how fast you drive,
weather conditions, and trip length. Actual
highway mileage will probably be less than
the EPA "Highway Estimate

The Toyota SR5 Sport Truck, It isn't hard
to believe you really are in a sports car.

Just don't look back!




ALL OUTDOORS

World's Fair fishing

Sportsmen heading for Knoxville,
Tenn., this summer to see the Fair
should pack along their fishing tack-
le. Within an hour's drive of the city
are six lakes noted for their healthy
largemouth, smallmouth and spot.-
ted bass. And there's g healthy pay-
off if you catch a big one: In addition
to the Du Pont Marching Band that
opens the Fair every day, Du Pont's
monofilament division is sponsoring
& Stren Fishing Line Big Bass Tour-
nament. Prizes of §1,000 in ¢cash and
$1,500 in assorted tackle will be

awarded to the Tennessee resident

under 16 (no fishing license is neces-
sary) who catches the biggest bass
over three pounds. Equal prizes will
g0 to a state resident over 16, and
out-of-state fishermen over and un-
der 16, with preliminary weekly and
monthly awards, as well.
Information about the contest is
available from local tackle shops,
but no advance entry registration iz
necegsary. Just take vour lunker to
any one of 10 lakeside marinas for
weigh in, and when the Fair is over
in Oetober, the big winners will be
announced. A day or so of fishing
could be a rewarding change from
days of touring displays of “"Energy
Turning the World of Tomorrow."

Better and brighter

The biggest and best energy news
for outdoorsmen is arriving in very
small, light and compact packages
that were first perfected for the
space program and moon landings.
The key names are lithium batteries
and rechargeable batteries.

Away from home and power lines,
a camper must rely completely on
the batteries in hiz flashlight and
weather radio, When these fail, he
can be in big trouble. Heat and cold
will also seriously change battery
output, as boatmen, skiers, photog-
raphers, divers, climbers and cave
crawlers have discovered. There are
few situations as discouraging as
pausing totake pictures at the frigid
peak of the mountain yvou've just
climbed, elicking the camera shutter
and getting no response.

But lithium batteries can practi-
cally ignore normal cold. An ordi-
nary carbon-zine flashlight battery
has only b percent of its normal-tem-
perature (70° F.) capacity when the
thermometer sits at 20° F. and none
at 20° below. And an alkaline retains
just 16 percent at 20° F, and zero per-
cent at —20°, A& lithium cell, however,

keeps about 96 percent of its T0° F.
capacity at 20° and B5 percent at
—20° F.

And lithivms have a remarkable
life span. The carbon-zine and alka-
line batteries may maintain at least
756 percent capacity for a year or two
on & shelf or in your flashlight at 70°
F., but the lithium should last 10
years. Under hot conditions (130° F.),
figure a shelf life of one to two
months for standard batteries, eight
years for a lithium. Even when light

General Electric's rechargeable batiery
systems rejuvenate an lkelite dive light or
any unit using AA, C, D or 3-volt cells.

from a lithium finally starts to go—
and this happens after 10 to 15 hours
of use, not after oneor two, as is gen-
erally the case withordinary batter-
ies—the light doesn't dim slowly.
Instead, the lithiom keeps its
brightness almost until the end and
then drops off rapidly.

This characteristic is particularly
valuable in a camera. You don't need
to wonder if the exposure meter
readings are slowly going sour or if
the electronic shutter is sagging and
ruining pictures. Lithium's long life
and reliability have been found to be
invaluable indoors to safeguard the
memories of computers. With these
batteries, a utility power interrup-
tion won't kill huge programs or
erase all the statistics stored in a
computer data bank.

These energy cells are not cheap.
The lithium battery for a Aashlight
costs about $12 to $20. But because it
provides 3 volts instead of the usual
1.5, you use only on= in place of two,
and buy a dummy tattery to fill the
leftover space. Panasonic, a leading
producer and the supplier of the
“lifetime" lithium coin-sized batter-
ies in Kodak's new disc cameras,
makes lithium in Aashlight ecall
sizes, models for cameras, watches

and the memory-backup systems for
computers, and remarkable “paper”
cells in sizes that look like a small
business card or stick of chewing
gum.

The Yak Works, Early Winters,
Mountain Safety Research and
Stow-A-Way Industries are among
the retail mail-order sources that
stock the new lithium cells.

General Electrie alse manufac-
tures lithium cells for cameras, but
of special interest to outdoorsmen
are GE's rechargeable nickel cadmi.
ums.

Home users of flashlights usually
need one only cecasionally, but the
camper may rely on his hand-light or
portable radie for hours every
evening. Rechargeables that are
about a dollar each can be the
answer here, and can save the user
money. Fregquently, a camper is
away from campgrounds with power
lines for only a few days at a time,
and ean plug in his batteries for an
overnight recharge on his return.
GE's latest AA, C, D and 9-volt
rechargeables don't suffer if left on
charge an extra day, week or even
year, and they can be recharged up
to 1,000 times for only pennies a
month in current,

For the outdoorsman, technology
is shedding welcome new light.

Beating the heat

Sportsmen have learned much re-
cently about the clothes to put on to
keep warm, but there have been few
studies on what to take off. Now,
there iz one, called A Matier OF
Dregree, by Lucy Kavaler and pub-
lished by Harper & Row. The book
givesz valuable information on how
to keep from being knocked out by
the heat after a hike, a game of ten-
nis or even a day at the beach.
Experts predict that over 1,000 peo-
ple will be killed by the heat this
summer, because they won't know
the precautions this author out-
lines.
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EXPERIENCED
MILITARY
HELP WANTED.

Part-time only.
Great fringe benefits.

If you've served in the mﬂ;lpq',rtheawe's
a tremendous o nity waiting for you
in the Air Na Guard.

The skilled positions we're looking to
fill are part-time jobs. Just iwodays a
month plus two weeks a year. And, today
when extra income really comes in handy,
you'll be glad io know that we'll pay you
well for your time. In fact, you'll probably
start at your old rank.
bme‘:;im'u almpreﬂc; sly enjoyed b b Eﬂeimw

Is L} n

military. {.?::v-msa life insurance, base ex-

change privileges, a retirement plan
and more.

Reach new heights
in the Air Guard.

In the Air Guard, you'll make new
friends and 1ake on new responsibilities
while you put your prior mihtary skills back
o Back to work for you, your country,
your state and your home town. You'll be
doing something really important. You'l
be guarding America’s skies.

If you think it's time you put your
mﬂjla%rn experience b&ckyf:} wﬁk};%r you,
call the Air National Guard, toll{ree, today.
800/638-0936." And find out how you
Ean Ir:@:d:awt:h new heights in the Air National

uard.

*[In Maryland call 301/981-67 1 6. Outside the con-
tinerital U5, consull your local phone directony]

We Guard
America's Skies.

[Cl—
NATIONAL
GUARD




(=13 =1 =) QUL

I'flﬂ.l"l.': AVE GRADENA CA SDZ48

POPULAR MECHANICS

ith more presidential tape recordings scheduled to be released to

the public this summer, we got to wondering just what kind of
equipment our Presidents installed to “bug" the Oval Office. After all,
we reasoned, it's not the kind of thing you do with a Dictaphone. Butit
turned out we were wrong: One President (John F. Kennedy) did use a
Dictaphone.

We also were surprised to learn that President Franklin D. Roosevelt
employed an optical recorder to create a sound track much like that on
Hollywood movies.

All the techniques are described in The Bugging Of The White House
(page 71), by noted Washington columnist Jack Anderson and his asso-
ciate, Bob Sherman.

Eventhose veteran Washington reporters found surprises while pre-
paring the PM article. I had never heard that Lyndon Johnson was
such an electronies freak until I started researching this story,” Sher-
man said. And Evelyn Lincoln, President Kennedy's secretary, “con-
sidered the taping system something personal between her and JFK,”
he went on. “She told me Kennedy didn't tape unless he told her to turn
on the machines—even though he had the ability to do it himself.”

Then there's the time Robert Kennedy foiled Johnson's tape record-
ers . .. but you'll have to read the story for that anecdote,

Want to play weather forecaster? Well, you can—sort of. This month's
article on predicting killer hurricanes (page 65) tells you how to get the
National Oceanie and Atmospheric Administration's hurricane track-
ing chart (page 103). You can get one at no charge—other than a self-
addressed and stamped envelope. (The only other thing you need iz a
radio.)

It takes steady nerves to drive a 15-year-old sports car some 110 mph at
Lime Rock. On the other hand, it takes some fortitude to supply PM's
drivers with two such cars—especially when they're classic Cobras
worth, together, about $150,000. Ken Eber (photo), president of the
Shelby American Automebile Club, is the brave person who did it for
our article on Cobra “clones" (page 74). There were no mizshaps, but a
new surface on the track caused such pebble damage that both cars
had to be extensively repainted. A true sportsman, Ken smiled
through it all (while we winced). ™

Ken Eber mlongside his restored Cobra 289 (left} and his original Cobra 427,




Now! Learn on the lafest...

includes 25”
Heath/Zenith color TV with
state-of-the-art feuiur

® 6-function infrared remote control

@ space phone lets you answer or call from your chair
r-controlled PLL varactor tuner

® mi

® ﬁi YHF/UHE, 35 cable channels

@ 24-hour programmable
channel selection

@ electronic time display

® 4-speaker FM sound system
® choice of three cabinets at

student discount

We've Laken the fined | mod advanced, mos
complete TV Audio/Video course available and
made i1 even befter. Now NRI brings vour traming
up to and even beyond tocay's technology with the
exciting, advanced performuance Heathy Zenith
Model 2501 TV Now vou can Jearn how to service
even the latest circuitry on the most expensive TV
sets as you assemble and perform experiments an
vour Heathkit/Zenith. Only NRI combines such
complete training with such up-to-date equipment

Choice of Three Specialties

And only NRI gives you the opportunity to
spectalize in any of three areas, You get the same
complete training covering TV, audio systems, and
video recorders, but vou select vour own specialty
for practical, hands-on training

Yo can chioose to build the Heath/Zenith
color TV, specialize in audio systems and build
vouLr owTs AM,FM stereo system; or Lake your bench

Choice of specialty tralaing on TV, stereo,
or YCR

training with remote-contiolled videocassette re-
corter featuring NRI training on videotape. Mo
matter which specialty vou elect, your practical
training also includes experiments and demonstra-
tions with the exclusive NET Discovery Lab™ and
your own professional digital multimeter. All
equipment is yours to use and keep,

Learn in Your Spare Time

No need 1o quit your job or te up your
evenings with night school...no dassroom com-
petition or rigid schedules. NRI trains you in vour
own home at your convenience. You're a class
of one with complete course materials, practical
training on the latest equipment, and the backing
of a full staff of professional electronics educators,
NEI brings it all to you,

The Professional’s Choice

A million and a hall dudents have already
chosen the NRI way And over half the practicing
TV service technicians in the 125, have advanced
thedr careers with convenient home training,
Among them, it's NRI 3 to Tover any other school
{(summary ef national survey on request),

o
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No Salesman Call

(et all the facts on complete, convenient
NRI training, See all the equipment, look over
complete lesson plans, check out our convenient
time payment plans. And see the many other
opportunities In felds like Microcomputers, Elec-
tronic Design, Communications Electronics, and
more, Send postage-pald card and see whal ad-
vanced training is all about. If card has been
removed, please write Lo us.

Practical training on & real stste-of-the-art

NRI Schools
MeGraw-Hill Continuing
Education Cenler

CH",}i \ igﬂﬁmmgﬁ? p
Washington, D.C. 200
Hill'|

We'll give you tomorrow,



Pocket guides

The TRS-80 Pocket Computer from
Radic Shack has become very popu-
lar (see Caleulator Or Computer—
Which Should You Pocket 7, page 68).
About its only drawback has been
the lack of prewritten software. It's
not easy to cram a useful program
into the little machine's 4K of pro-
grammable memory.

However, three new books from
Miero Text Publications provide list-
ings for various useful and enter-
taining programs. And all the pocket
computerist has to do is type them
in.

Pocket Computer Primer by Hank
Librach uses the computer as an
educational tool. To teach geogra-
phy, there's a program called “747
Global Flight Planner." In this sim-
ulation, you chart a course from
New York City to Hong Kong. You'll
have to bhe familiar with geographic
relationships of major cities so as
not to get lost—especially when
some of the airports close down due
to political unrest! You can even
learn something about ecology by
typing in and running the program
that simulates an environmental
study of a gvpsy moth population
versus a wasp population. It offers a
lot of learning—and a lot of fun.

Then, there's Pocket Magic by Bill
L.. Behrendt, which features zome
very interesting games for the little
computer. Many of the programs use
a form of animated graphics to enliv-
en the computer's one-line display
capability. In "Dynamite!” for ex-
ample, you can watch your fuse burn
down as vou set acharge toblowupa
rock—without blowing voursell up
in the process.

Rounding out the new line is Sei-
ence and Engineering Sourcebook by
Cass Lewart. Many mathematical
and engineering programs are
solved via pocket computing in this
one. You can convert numbers from
one base to another and find factori-
als, Gaussian deviations and the
like.

The Primer and Sourcebook val-
umes are £9.95 each: Magic is $8.95,
Check your bookstore or order post-
paid from Micro Text Publications,
One Lincoln Plaza, Suite 27C, New
York, N.Y. 10023,

Low-cost printers

So you've just purchased one of the
new, inexpensive home computers
and now you're looking for a printer?
If 80, your mouth probably dropped
when you realized that it could cost

IND WIRE

3D WIRE

2CONDUCTOR

GROLND

Know your phone plugs
Quarter-inch phone plugs are available in two
“flavors,” as detalled above. The two-conduc-

Jor plug is used for hooking up simpie micro-

phones, keying circuits and any two-wire appli-
cation. Coaxial cable, for instance, s often
used with lhe brad allached o he plugs

ground terminal. A ihree-conductor  plug
{sometimes called a “sterec” plug) has a
ground terminal plus two other connection
points. The drawing shows which terminal in
each plug connects 1o which area of a phone
pluy's sectioned shall,

$600 to $900 for a printer that at-
taches to your $100 0 $300 comput-
er.

There is a new company, however,
which is offering some very attrac-
tive and low-priced printers. Alpha-
com is the company, and the printers
range from $175 to $295.

We looked at the Alphacom 40,
which is the top of the line. [t's a 40-
column, graphic-capable, thermal
printer. Though it operates on the
thermal principle (heat causes type
to appear on specially treated pa-
per), the paper looks the same as
normal stock. The letters are of the
dot-matrix variety, which means
that the type iz not of correspon-
dence quality. But the price is right
and the printer is fast: This quick lit-
tle devil has a fourline-per-second
output,

We think Alphacom's printers may
be just what many pzople have been
seeking.

Book source
If you're a radio enthusiast, you've
probably often been disappointed in
finding the latest books about short-
wave and secanners from a local
bookstore. Many of the best refer-
ences in that hobby are put out by
small publishers who don't have the
distribution needed to make their
publications widely available.

3o, if you're looking for an out-of-
print Communications World or a
new World Radio TV Handbook,

maybe a Callbook or just about any
book from any electronics publisher,
you ¢an be faced with a long—and
often fruitless—hunt. We found a
place, however, that offers one-stop
mail-order convenience for the radio
hobbyist.

It's called the Century Print Shop
and we believe that it is unique. It
stocks just about every electronic
publication that vou ean possibly
think of.

SWL (shortwave listener) Don Er-
ickson started the shop as a non-
profit service, but it was such a sue-
cess with electronic enthusiasts
throughout the world that he decid-
ed to go commercial. He may be mak-
ing a profit now, but he still has
some of the lowest prices 1 have
seen, Century will mail you a catalog
if you send a legal-size, self-
addressed envelope, carrying 37

cents postage. The address is: Cen-
tury Print Shop, 65300 Essex St., Riv-
erside, Calif. B2504.
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4, | Pall Mall Light 100".
0% e Athird less tar
/" " thanthe leading
- v filterking,and
' still great taste.

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Heaith.
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CAPSULE REPORTS ON NEW AUTO PRODUCTS

VW valve tool

Toadjust the valves on water-cooled
Volkswagen engines, you change
valve shims to get the correct clear-
ance. But you need a special tool to
force down both tappets of a gingle
cylinder for room to withdraw shims
with magnet and pick. Another spe-
cial tool is needed to compress the
valve springs. [ found that a single

Combination tool for water-cooled VWs
helps adjust valves, compress springs.

tool from Lisle Corp. helped with
both jobs. I used one end of the tool
to force down the tappets, And I was
able to compress the springs using
the tool's two thin prongs. It's about
$20 from Lisle Corp., Clarinda, lowa
61632.—T.A.

Radiator cap

Air in your car's cooling system con-
tributes to corrosion, coolant foam-
ing and radiater deterioration.
While all radiator caps purge the sys-
tem of air, I tried a new heat-resis-

Plastic radistor cap purges air from cooling
system, won't warp, cérack or corrode.

tant plastic cap that doesn't warp,
crack, rust or correde like some of its
metal counterparts.

The cap uses an O-ring design that
allows steam and superheated cool-
ant to vent through the overflow
tube when the cap is turned to the
safety position.

Twao different stock numbers fit
most cars and light trucks. One is
rated at 7-12 p.=.i. and the other at
13-17 p.s.i. The C.R.5. Cap =zells for §6
at most auto outlets. From Gila
Products, 6615 West Boston St
Chandler, Ariz, 85224 —Joel Breanft

Locking ratchet

There's a new twist in ratchet
wrenches. This one fixes the prob-
lem of sockets popping off the
wrench in the middle of a job.

I was able to lock sockets and
extensionz onto this ratchet by ro-
tating the knurled release button.
When [ rotated the button back to ita
original position, the socket popped
off when | pressed the button.

Sockets and extensicns are locked onto
ratchel and won't pod off untll released.

Price of the ratechet ranges from
$16 for a Yi-inch drive to $21 for a
¥w-inch drive and $27 for a Veinch.
They are sold under the Indestro
and Dure-Chrome names, and you'll
find them in discount and auto parts
stores, The manufacturer is Duro
Metal Products Co., 2649 Kildare
Ave,, Chicago, Il 50638.—T.A,

Flexible funnel

Finding those buried engine and
automatic transmission oil filler
tubes iz one thing. Getting oil into
them without spilling any is anoth-
er. Then there's the problem of what
to do with the oilcan when you only
use part of the contents.

I found an inexpensive solution to
all of the above problems with the
Sealbest Flex-N-Fill funnel.

A built-in punctare blade pierced
and held the can while I poured the
oil. A cover cap sealed out dirt when
[ stored the partially full can in the
funnel. There's also & built-in foam

Flaxible funnel plerces, holds and stores
engine olican. Cover cap seals oul dirt.

filter that 1 could remove and wash
in solvent. Stancan Consumer Prod-
ucts Div. makes the funnel. They're
at Box 48427, Atlanta, Ga. 30362,
— Paul Weiszler

Speedy screwdriver

I've found a new screwdriver with a
speed-handle design that takes most
of the drudgery out of a job that
requires installing or removing a
great many screws—especially the
long variety. | worked the handle
with a little wrist action, and the
crank-shaped shank spun the screw
in or out. When 1 turned down the
serew fnger-tight, 1 just grasped

Mew handle design for screwdrivers can
speed turning of slotted, Phillips screws.

the shank at the bend to give the
serew a final tightening,

The screwdriver comes in slotted
and Phillips versions and costs
about 3 at parts stores. 1t's made by
Vaco Products Co., 15610 Skokie
Blvd,, Northbrook, I11. 60062,

—Paul Weissler
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Cessna will nﬁke you
“apilot for $2,990.

Gual‘l;hnteed*

Cessna Flight Plan... for every-
one who’s ever considered be-
t‘ﬂllﬁl‘l%l pilot. Your Cessna
Flight Plan covers everything
you need to learn to meet the
qualifications for a private pilots
license.

And for the first time, at par-
ticipating Cessna Pilot Centers,
you have the advantage of a
standard, nationwide price. So
you know at the start what it
will cost. $2,990.*
Bankcard financing. You'll
probably find your finan-
cing right in your billfold,
because every participat-
ing Cessna Pilot Center is
ready to accept your VISA or
MasterCard.

But whether you choose the
convenience of bankcard finan-
cing or cash, you'll still pay as

_ yougo.

Because your Cessna Flight
Plan is designed to allow you to
Fay in easy increments from
irst solo to final check ride.
Just $365 to start, and $375 as
you complete each segment of

e
- -

=
sy

your training. Each payment
ma{dbe charged to your VISA
or MasterCard and financed,
just like any other bankcard
purchase.
Quality Training. Your Cessna
Pilot Center System assures you
of the finest flight training at any
one of the more than 800 Cessna
Pilot Centers throughout the
U.S. It is a program which total-
ly integrates the airplane
with the study matenals...
teaching you what you
need to know, when you
need to know it.

The CPC System pro-
duces better pilots, in less
time, and currently trains over
30,000 people each year.
Lifetime investment. In today’s
fast-paced world, the ability to
be where you need to be, quick-
ly and etficiently, is becoming
increasingly important.

So a gessna Flight Plan is
an investment in yourself. Be-
cause once you have your pilot’s
license, you have it forever.

Whether you use it for busi-

-
1
Ceagﬁ

ness or pleasure travel, or plana
career in aviation, your license
will continue to pay dividends.
Open Cessna Flight Plan.
Call this toll-free number for
an information packet and the
name of your nearest partici-

ating Cessna Pilot Center:

-B00-835-0025 (in Kansas
1-800-362-0356). Or fill out
and mail the coupon. We'll see
that you receive complete infor-
mation including the name of
your nearest participating Pilot
Center.

Cesuna darcrall Company
Dwpartment THES

P00 B 1527

Wichita. Kansas 573

Plewse send e more mnformat s sbanat the L rssna
Flight Man

S —
Audadress

Cav e

fp

'F-‘Iitpru'urw

Agy ——

“Subsiect 1o limitations outlined in the Cessna Flight

Man agreement
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LISTENING POST

Mustang police cars

The California Highway Patrol has
purchased 400, 1982 high-perfor-
mance, 5.0-liter V8 Mustangs for the
express purpose of chasing speed-
ers.

The cars offers 7-second 0-to-60
acceleration, as well as excellent
handling, and they're being tested
and considered by other law enforce-
ment agencies around the country.
MNotice the roll bar inside and the
lack of a drag-producing light bar an
the roof. Looks like Smoky's deter-
mined not to let The Bandit get
away next time,

Hot-rod fever

It seems like 1966 all over again.
Bored as their customers with the
nice, competent, efficient, practie-
al, ever-improving and thoroughly
unexciting transportation devices
they've been trying to sell these last
few yvears, the Detroit makers are
finally falling all over each otherina
determined effort to inject more fun
inte owning and driving automo-
biles again.

The new performance seed took
root last vear with mini-hot-rod
Citation X-11s and Charger 2.2s, and
it blossomed for '82 with Turismo
2.25, 5.0-liter HO Mustangs and (Ca-
pris, injected Camaro Z-28s and
Firebird Trans Ams. Now, it's about
to perminate into a whole enthusi-
asts’ garden of delights,

Chevy's X-11 package (largely for-
gotten in the new Camaroe's wake)
may be dropped, but the X-11's lively
1356-hp, 2.8-liter, HO V& engine {per-
haps with fuel injection) will remain
available in the fwd Citation and,
with o five-speed transmission, in 83
Camaros and Firebirds. The cook-
ing, 110-hp version of that same V&
may be sgueezed into 2 budget hot-
rod Chevette, complete with trick
suspension and other poodies.

Chevy is developing multipoint
(port-type) fuel injection Tor the 5.0-
liter V8 Camaro engine, boosting it
to a rumored 200 hp. And, get this: A
few of the current Corvette's 220-hp,
injected, 5.7-liter VBs may find
themselves in ‘83 Z-28s, as well.

Performance-oriented dealers are
beginning to do their things again
with hopped-up Detroit products.
Briggs Chevrolet, of South Amboy,
N.J., once the mecca for Chevy per-
formance enthusiasts, has intro-
doced a Citation Super Sport with a
juiced V& engine, beefled suspension

California Highway Pairol recently ordered a fleet of high output 5.0-liter Mustangs.

A
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Speclally tuned Citation from Briggs Chevrolet reflects rebormn grass-roots hot rodding.

and a racy spoiler and graphics
package, and promises 85 editions of
other Chevy models in the near
future. Remember the old factory S5
Chevies?

A San Gabriel, Calif., outfit called
Gale Banks Engineering has just
shattered the land speed record for
stock-bodied cars (unlimited GT
class) by more than 35 mph with a
highly modified, turbocharged Cor-
vette fueled by twin Holley 4150
four-barrel carburetors, It clocked
240,738 mph on the Bonneville Salt
Flats.

Buick plans a very special black-
trimmed, Euro-style version of its
fwd Century A-car for '83 (similar to
the gorgeous idea car that's been
making the autoe-show rounds), pow-
ered by a port-injected, 3.0-liter V6
with computer-controlled ignition.
Pontiac by now will have completed
its run of 2,000 specially equipped "82
gold-on-black Recaro Trans Ams,
but will have more exciting stuff for
'B3—including & super 6000 to com-
pete with Buick's trick Century.

Ford's Mustang and Mercury's
Cougar (face lifted for "83) get 8 new
four-barrel carb and fresh-air hoods

for their already-potent 5.0-liter, HO
V&, bumping output to 175-180 hp.
Big, 1l-inch disc brakes (borrowed
from the Lincoln parts bin) will pro-
vide the necessary stopping power.

For those with more exotic tastes,
the company's Special Vehicle Oper-
ations (SYVO) group is cooking up a
batch of wild-looking, turbocharged,
fuel-injected 2.3-liter “Turbe GTI"
Mustangs. Look for these ohe turbo
fours to pop up also in special ver-
sions of the coming '83% Thunder-
bird and Cougar XR-7. And Ford is
rumored to be talking with sports

(Pleage fun (o page 271
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Discover 1755z Sports Cars You Can Build from Kits

See All The Kit Cars ® All The Manufacturers ® 196 Colorful Pages ® 600 Photos

For the low-price of a compac
€ar, you can own an authentically detailed MG
roadster like this Duchess. It's just one of the
175 tull-size antique, classic and modern sports
cars you'll find in the all-new 1982 Complete
Guide to Kit Cars.

The kit car' concept 8 notl new. For years
custom coach builders have been designing
stylish new bodies like this Jaguar XK-720,
Manufacturers all over the country sell them as
full-size boli-on body kits designed for easy
home assembly.

engine Can-Am racer called the Manta Mirage,
Anyone can imagine James Bond behind the
whieel of a car like this, but for one-guarter the
price of an original _. . you can 1ol This giant
buyers guide is filled with all the facts, photos
and info you need and want most,

See everything from economical VW roadsters
to sizzling mid-engine Vas. The pages of The
Complete Guide to Kit Cars are packed with
serious handcrafted autos fike the Hall Pantera,
Virtually all sell for a mere fraction of their
apparent value. And most require no special
tools or mechanical ability 1o assemble.

"l

Here are just a few kit cars you'll read all about . ..

ﬁ:rﬁ:m * Ferrarl  * Jaguar * T-Bird

including the Dina * Porsche * Mercedes » F-Bucker

and the %08-CTB, * Pantera * MG * Bugatti
= Cobra * Aubum * jeep

See doxens of kits you never knew existed. You
may already recognize the popular Cazelle
roadster,, But, did you know that there are
more than 4 other Mercedes look-alikes
including a 45051, a 540-K, and a 1927 touring
replicar. This comprehensive annual reveals

dozens of models you won't find anywhere
else. e

Make money while you're having fun.
Completed Auburns and Cobras like this sell
for $30,000 or more. But, you can assemble your
own for a fraction of that price. Thousands of
readers already have. You can too] The
Complete Guide to Kit Cars shows you every-
thing you need 1o get stared.

Maow Available ... Kit Cir Monthly News-

letter, Hundreds of wsed kit ¢ar bargains.

Mantla, Gazelle Sterling, Kelmark, Colbra,

MG-T, more! MNew kit intros every month
Order Both, Everyone Does!

Vher yom lided il e
Fhae Cxampgedear Caarple 10 Kif Car
ar Thet K1 Cap Abonrhly

30 DAY MONEY-BACK

o —— |

& ini
<o @il much mare.

You'll see. ...
# All the Kit Cars, All the Manufacturers
® 196 Data-Packed Pages
& Over 600 Colorful Photos
& Complete Specifications, Tech Data
¢ Infarmative Articles, Product Reviews
8 Assembly Advice, Do-It-Yourtelf Tips
® Money-3aving & Money-Making Info
® Front, Rear, Mid-Engine Powered Kits
# Antiques, Classics, Roadsters, Vans
& T3, Gull-Wings, Electrics,

and much more

GUARANTEE

L

) CapanEE

196 Pages, 600 Photos

YES!I Flease send me the publications
checked below. | Und nd that The

e Gunde o Kit Cars and The Kit Car
Maginiy have a 30-day money-back guaran-
tes. Order bath, everyone does!

Adall Clant KIT CARS Annual
AUTD LOGIC PUBL. 551 tyd Class — US only)
BO Box drdes D812 (st Class — US onfy)
'I'I'Hl'ﬂiﬂmﬂﬂ. OF wayg 515 (Faresgn — LS Tunds)

O3 Kt Car Manthily $11/year

fFree Yolun Gusde with all arders

Ham

Aodress

Gily (Stale/Tip
#

O Magter Charge O Wisa Expire Date

Order TOLL-FREE Day er Night 3
Master Charge or ‘-'i:a m.ﬂ;l!ﬂ ﬂl
% OperatarCANNOT answer tigns! We CODs

(BOG] 331-1000, Uperatos 666

I
+ 30 Day Money Back Buarantes = mil

“NOT SOLD IN STORES OR NEWSTANDS.
MAILED IMMEDIATELY!



MAKE EXTRA $%$% EVERY DAY!
Get into the big, year-round

EXTRA MONEY BUSINESS
that's EASY to learn—EASY to do--

and EASY ON YOU!

Be a LOCKSMITH!

You Can Make Up to $10 an Hour
—even while learning! 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 millions
seek more protection against zooming crime, Yet there's
only one Locksmith for every 17,000 people!

Start Collecting CASH PROFITS Right Away
You're "in business' ready to earn $5 to $10 an hour a few
days after you begin Belsaw's shortcut training. Take advan-
tage of teday's unprecedented opportunities in Locksmithing
for year-round EXTRA INCOME in sparetime—or fulltima in a
high-profit business of your own. Hundreds we've trained
have done it. So can YOU! All tools plus professional Key

FREE

Machine given you with course. These plus practice materials
znd equipment, plus simple, lllustrated lessons, plus expert
supervision, plus business-building guidance will enable you
to KEEP THE MONEY COMING IN! |deal for retirement—good
jobs, too,

SEND FOR EXCITING FACTS — No Obligation
Discover what's in Locksmithing for you—how Belsaw's mas-
ter-locksmith-approved training can give you the skill you
can depend on to EARN MORE—ENJOY LIFE MORE. Just fill
in and mail the coupon below to receive full information by
return mail, Do it TODAY!

BELSAW INSTITUTE, B103F Field Bldg., Kansas City, Mo, 64111

THIS PRO " MAIL THIS COUPON—ND SALESMAN WILL CALL
. e |

L a1y, i uri

YOURS TO KEEP o . .t' | le.cia.u ugd rntF flrh' of cul:.t orB:qbligﬂjun w?rml:!ulblfr.ltinn |
\ I Ke r Fulure™ oW rai

30 3 weon 1 your (] | 2o e bbb ik ek i |

income .. and it ' ' |

won't cost you a cent ) YiThé fiow | mame_

with your training! & L.;Ttgﬁl:rlr; | Address I

ALL TOOLS, MATERIALS AND PRACTICE g wiwaet | city State Zip |

EQUIPMENT COME TO YOU WITH YOUR COURSE. L T e S U LAY —

Mill Supply Selis Over
1,000 Different Die-Formed

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up

Each Orio Aesdent s 11 53 Tax pos pure
FREE WITH QRDER' 50 PAGE CATALOG

COur eatmiog of parmls for U 5 Velicies sont freg
1 you Wil Bivy arder

| B o B R e T |
HOW TOHRQADER: Drghr B Dy CHAacs, mirey arosr, credil
caprgd. M it G, aniGiutie kired of card | Yisa or MasierCard]
cird musmben, and ewgiraton dabe Be e 10 eedicate e
uadndity Of magrChsinchii v wan i 1 o g pdred bl
Pl N Boklrend. gnd Fip code. 20d phone number wilth
sy CO08
Sorry, o CO0's
Sang pail-adcreysed sinmped iong enveiope lor FAEE -
Enermaticen any gy ONE car o ireci
Alga Phins wiall 104 delieedy ol Ealilog in Canade add

i1 postage
ovor Pus_ Mill Supply ey
1247 Supanior A, = uumu

Phone [T16) 241-5071
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Commodore VIC-20
Computer

$209

anyong! IMMEDIATE REPLACEMENT
WARRANTY! 2 to 7 days delivery!
Order Now!

15 DAY FREE TRIAL

Protecto Enferprizes
Box 550 = Barringlon, IL 60010
Phone Orders (312) 382-5244
Write for Free Catalog

Motorize your bike.

Get over 200 mpg!

Forgel expensive mopeds!

e 2-HP or 1.3-HP/Up to 45 MPH
s Fits most bikes

Trucks and Vans — and Some Imports o Fast reli
il it . reliable — fun .
=T | (When you buy 6 tape programs) + Allows free pedaling g &
8w . sl sl =
T You get this tull sized extra featured guaranteed
' f“illl. g | | | computer with color, sound, music, Fos Intarmiotiad
-ﬂ'-_.__.rl 2y W= < 66 key expanded typewriter key- and rebate offerl
% board and extended level 11 basic f'&“;gm
Pan sFRPJO — Ledl as Rignt for only $209 (list price $299) when Ext. 11'F anytime!
PICK-UP FENDER HEF&IH PANEL
B3 7380 Chavotet st GAAC Pt 5n you buy 6 tape programs! We stock In Missouri call
Q5 S B o bkt : 1 800 892-7655
— more programs and accessories than Ext 10017

|or wrile]

BumbledB

Dept. 1T . r
PO Box mi

(o Je
= <
—-_- -

Havana, F
32333




DETROIT LISTENING POST

(Comtinued from page 24)

and racing carmaker Lotus of En-
gland in hopes of renewing a rela-
tionship that spawned hot, Lotus-
powered English Fords in the
1960s.

Another fruitful partnership in
the '60s involved Ford and former
racer Carroll Shelby, and resulted in
the awesome Ford-powered Cobra
gports cars (see Cloning The Cobras
on page 74) and the banzai Shelby
Mustangs. Lee lacocea headed up
Ford Diiv. then; now he runs Chrys-
ler, and he's rumored to be talking
again with Shelby about collabora-
tion on future high-performance
products. These could be turbo-
charged Charger and Turismo 2.2s,
or maybe super K-cars. Imagine a
Dedge 400 426" (four-cylinder, 2.6-
liter) or a Plymouth Reliant “Road
Runner*!

Of course, such youth-oriented
performance products won't appeal
to everyvone. But they'll surely ere-
ate new interest and put some
excitement back into the long-suf-
fering car business again, and that's
got to be pood.

GM update

With a U.8. version of the fwd Euro-
pean S-car definitely not in the
cards, General Motors now intends
to import a Japanese-built, Giugia-
ro-styled mini, jointly developed and
manufactured by 1zusu and Suzuki,
beginning in 1985.

Rumored specs include a 145-in.
overall length on an 86-in. wheel-
base, base weight of 1,650 pounds
and well over 40 EPA city mpg from
a 1.5-liter, four-cylinder engine,

M also is continuing talks with
No. 1 Japanese maker Toyotn, re-
portedly centering around joint
(U.5) manufecture of a 1.86-liter
small car slated for about the same
time pericd. Volume of about 300,000
units per year from an existing GM
plant is rumored, with Toyota sup-
plying the engines and most drive-
train components.

At the =ame time, both a fuel-
injected engine and a new notch-
back version of the aging, rear-drive
Chevette/T1000 T-car are reportedly
in the works for the mid-1980s, indi-
cating that the corporation plans to
freshen and improve this dated but
economical series for some time to
come, Could this be the object of the
proposed General MotorsToyota
collaboration, rather than sn all-
new fwd design?

The excellent, X-based, fwd A-cars
are first in line for a new four-speed
overdrive automatic transaxle in
mid-'83, followed closely by the X-
cars and J-cars from all five GM car

divisions. We haven't heard any-
thing lately about the long-promised
five-speed manual transaxle, but
they must be closs to offering that
by now, as well.

The all-new Corvette is due this
winter, and Pontiac’s exciting mid-
engine economy sports car is a defi-
nite “go" project—at last! Also for
'84 are all-new, downsized fwd C-car
luxury models to replace the current
big Olds, Buick ard Cadillac series.
The C-cars® slightly smaller B-car
derivatives, however, will likely stay

around little changed through 1986
or so to satis{y rear-drive, large-car
fans. (See GM In The Fast Lane,
page BL)

Alsoin the planning stages for '85-
86 are a downsized and thoroughly
redezsigned fwd Toronado, Riviera,
Eldorado and Seville luxury E-body
series (on about a 103.5-in. wheel-
base), plus a smaller and all-new N-
body replacement for the current
Monte Carlo, Grand Prix, Cutlass
Supreme and Regal G-car coupes.
These latter models will be on a
stretched 103-in.-wheelbase fwd J-
car platform. P

city!

-----1

NOMORE WATER BILLS!

WATER FROM
YOUR OWN WELL

Save Hundreds of Dollars

Did you know that vast quantities of fresh water lie beneath the surface of the
earth almost gverywhere? Pure, sparkling clear water untouched by chemicals or
pollutants — water just waiting to be used — in the country, in the suburbs, in the

Far years Lhe only practical way to tap Lhis wonderful supply of free water was to
hire & commercial driller. That costs a lot of money.

But now you can drill your own water well and save hundreds of dollars.

It's true! With the remarkable HYDRA-DRILL you can drill your own water well.
Thousands of people in all 50 states have already drilled HYDRA-DRILL water
wells, The HYDRA-DRILL is amazingly uncomplicated and simple to operate!

Just imagine having all the pure fresh water you want teday, tomorrow, forever!

FREE INFORMATION!

We've put together a blg package of information that tells how you can drill

Py - & water well in your backyard and get sll the
water you'll ever need. There's no charge, no
obligation. Write or call today!

DespRock Mig. Co., Opelika, Alsbams 3GB02

CALL TOLL-FREE

1-800-821-2280

VISITORS WELCOME!

{Ask for Extension 1801

CARLL ARYTIND IMCLUBIEG JUNDAYY
0& CLEP COURON AND MAIL TOBAY!

180 Anderson Road

Opelike. Alabama 38802
Please mad yous free information it immedistely.
| understand there (s no obligetlon,

State o Zip
< 1042 DespRock Mg, To
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Antenna-Booster coll Is held just
ahove and parallel to the radio's
own antenna (above). An AM radic
antenna is usually a long, coil-
wound rod that's easy to find (iU's
tinted In the photo at left).

Perk up any AM radio’s reception with this
electronic antenna. It will boost distant signals for
your pocket transistor or table model.

by Herb Friedman

he modern transistor radio is

small, convenient and most effi-
cient in its use of battery power.
Even today's table radios are small-
er than the monster grandpa kept in
the living room in a fancy wood cab-
inet. But grandpa did have one
advantage: an outdoor wire "aerial”
hundreds of feet long, positioned
high in the air. He could pull in sta-
tions from almost the other side of
the world as if they were in hiz back
yard.

Teday, with houses jammed to-
gether side by gide, few people have

28  POPULAR MECHANICS

the room to string an outdoor anten-
na. And without a really good anten-
na, there's little chanece you'll ever
hear broadcast-band DX stations
(stations great distances away).
But even if there’s no “south for-
ty" out back where you can ereet an
antenna, there's still a way to hear
DX onthe AM band. Allit takesisan
“glectronic antenna,’” & device that
prereceives and smplifies signals
too weak to be received by an ordi-
nary radio’s compact antenna.
These now-gtrong signals are then
“rebroadcast” into the radio. With

an electronic antenna ahead of the
radio, yvou can actually hear many
“strong” stations in what is usually
a “dead spot” on the dial.

In less than an evening, you can
build the electronic antenna shown
in the photographs for a moderate
total cost.

And you won't have any need to
modify, change or rewire your radio
to use it, because the amplified sig-
nal from the electronic antenna is
radiated directly inte wyour radio
through a “rebroadeast coil.” [t's
part of the Antenna Booster and
connects to the case through a short
length of shielded wire and a minia-
ture plug and jack.

The electronic antenna is assem-
bled on a printed-circuit board that
also serves as the cover fora b = 1%
¥ 2%-inch plastie cabinet. Under no
circumstances substitute a metal
cabinet or a metal cover, because
such & case won't allow antenna L1
to pick up as many signals.

The layout of the components is
eritical te the circuit, so use the
printed-vircuil  template  shown.
Some of the plastic cabinets have
corners that are rounded, while
some are square. 1f vou don't know
which you'll be using, make the
printed-circuit board with square
corners; you can always file them if
the cabinet has rounded corners.

Make the printed-circuit board
any way yvou like: The copper-clad
boards from Radio SBhack are partie-
ularly easy for the hobbyist to use.
The component hole sizes are: ¥is
inch for tuning capacitor Cl; ¥ inch
for output jack J1 and power switch
81: “ inch for the corner mounting
serews and the two holes through
which the wires from antenna coil
Ll pass to the underside of the
board; No. 56 or No. 55 drill bit for all
other components,

Install all components except an-
tenna coil L1. Note that the small
“tab™ on transistor Q1's case faces
the farthest edge of the board, while
the “flat"” side of transistor Q2 faces
the nearest edge of the board. Q2 has
three leads arranged in a straight
line: Twist the leads slightly to fit
the printed-circuit board.

Install all board components, in-
cluding the battery connector and
the tuning dial, before installing coil
L1, The tuning dial is supplied in a
package along with a larpe-flange
retaining screw and tuning capaci-
tor Cl. Match the flat side of the
dial's mounting hole with the flat
section on Cl's shaft and prezs the
dial lightly into place. Don’t attempt
to rotate the dial in order to make it
fit: If it's aligned properly, the dial
should drop right on the shaft. Run
down the retaining screw with your



SCHEMATIC FOR ANTENNA BOOSTER
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Printed-circult template above may be cut out and used to make 8 photo-process
board. Labeled cross-points are references for component-mounting holes.

You could use a shallower casa than shown
in our prototype (above), since all the com-
ponents mount on the outside of the PC
board. Just leave sufficlent room for the
back sides of J1, 51, C1 and & battery.

The rebroadcast coll L2 is shown above in
two views. Photo at top shows the coll after
it has been wired to the cable assembly.
Photo above shows how tape s wrapped
around the coll to protect the windings.

Completed circuit board has all its compo-
nemts in place. The board mounts on top of
the cabinet and the com Ere pro-
tected by & hinged lid. The layou! Is critical,
s follow parts placement closely,

thumb and stop as soon as the screw
stops turning. Don't use a tool to
tightan the serew, heranse any ax-
cess force will damage C1.

L1 is s ferrite antenna coil with a
2ti-inch “bar.” It is supplied with
the coil loose on the bar because it
must be adjusted and cemented in
place. The coil has three wire leads:
one on each end and a “tap" within a
few turns of an end.

Very carefully unwind the end
nearest the tap to the tap and cut off
the excess. There's no harm done if
you leave a turn or two on the coil.
Just be certain you don't cut what
was the tap.

Using L1's leads full length {(don't
attempt to cut them short), pass the
leads through the two holes in the
board from the top to the foil side;
tack-solder the wires to the two
large solder pads. Then, set the elec-
tronic antenna aside while you as-
semble L2.

Rebroadeast eoil L2 is an adjust-

(Plegse lum to pags 1)

PARATS LIST—ANTENNA BOOSTER

B1—8v.d.c trenskeionradio batiery

€1—36%mid. mininture lunng capaciior with dial

€2, G, Cb— 0 i, cmpacitor, Mylar of o

1 —Mlinsaiurs, va-gifcul phone ack |3 mm)

L1— 2. Tarrie-rod arderna

L2— Farrilg anlanna col, slug urnsd {see photo ar left)

PLY —Minigture, two-cincus phone plug {3 mmj

G — Trargision, FET 0673 or equnadan|

02— Tranamtor, 2M5355 or eguivalent

A1 —4a, TO0-ohwm (4. TK) restahor”

F2— 4T0-ohm resisior

R3—2.200-ohm (22K} resisior

El—spat mnighune paibch, Y- moanting

Mgt Plaste cabinel, shiskdad cabie [see tenl], ballary con-
PBeCROH

“All resmigrs are "Sew., 10-pencent wlerance.

A completa ki i avallable ior §34.95 from Custom Compo-
neiis, Box 153, Mabearna, MY 11565 A printec-ciroun
board (imchaded in comphete kit] @ available sapatately o
B0 BS lrodn the same adteess.
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Come and listen to the most famous
names in jazz. Some time this year,
somewhere near you, they'll be playing
and singing their unforgettable sounds.
Don't miss them.

ESTIVAL

Warning: The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous 10 Your Health,

Kings, 16 mg. “tar'” 1.1 mig meating; Longs, 14 mg. “1ac”
1.0 mg, meoting av. par cagarette, FTC Repon Dec. 'A1




OOL JAZZ FESTIVALS, 1982

May 2930

May - June 5
Cirlamdo June 4413
Phitadciptua

Fittsburgh June 132

June 6-13

Atanta

Juby 12-18
Juby 12-17
Juby 30-Adig. B
Ang. 11-15
P, )
Chicago Aug. 30-Sept. 5
Daetroit Sept. 16
M Oifeans Sept. 1519

Houwston SepL 16-19

-‘-u‘i,.lt. 2326
San Francisco Mo, B-12

Los Angeles Mo, G- 10

-amotis soloists lo big bands. ..
come hear them all!

Count Basie t;1r|:|1.1 = VRl

Geooge Benson
Brubech

z Presenvatyon Hall

Sz H-anj

e Wn" sther Report
) Joe Willia
T And AT,
{Mot all artists appear at every festival.)

’-s-rwrh city of cities,

BUILD PM'S BROADCAST ANTENNA BOOSTER  (Contnued fram page 29)

able, slug-tuned, ferrite antenna coil
which might have two or three con-
nections, depending on the particu-
lar coil vou abtain, If yvours has three
terminals, ignore the center termi-
nal: Use the two outside connec-
tions. Connect a 30-inch length (no
longer) of type RG-174/U minlature
coaxial cable to the eoil. It doesn't
matter which coil terminal connects
to the cable’s shield. If you can't get
miniature coaxial cable, substitute
up to 25 inches of thin, two-condue-
tor microphone wire. This will cause
only & small loss in performance.
Remove the small metal cap at the
top of the coil: The tuning slug will
come out with the cap. Unscrew the
cap from the slug, slide the slug back
into the coil, set the bottom of the
slug approximately flush with the
bottom of the coil form and cement
theslug in place with a drop or two of
model-airplane cement. When the
cement dries, wrap the coil with a
single layer of plastic tape for pro-
tection. Uze several layers sbove the
coil itself to secure the wire to the
coil’s form. Connect plug PL1 on the
free end of the cable. Make certain
the center conduetor of the shielded
wire connectz to the “tip” of the
plug. Finally, you can cement a piece
of Velero fastener material about 1
inch long to the side of the coil. This
will hold the rebroadeast coil on the
radio. Veleo can be purchased in fab-
ric stores or hardware stores. Or you
can place the coil in a handheld
arrangement made from a plastic
bottle (zee the photos on page 28).

Best boosting

Next, get the project ready for
final adjustment and assembly. Set
power switch S1 to oFF, install the
battery, secure the printed-circuit
board to the cabinet, plug in the
rebroadeast coil and get vour ra-
dio.

Any radio can be used with the
electronic antenna, from pocket-por-
table to table models. Open the
radio, as if vou were installing a new
zet of batteries, and note the posi-
tion of the antenna coil: It may
closely resemble the antenna coil
used in the electronie antenna. Re-
broadcast coil L2 will be placed near
the radio’'s antenna coil. If you've
used Velero on the coil assembly,
close the radio and apply the other
half of the Velero fastener to the
case of the radio as close as possible
to the antenna coil Keep in mind
that the rebroadeast ecoil must be
parallel to the antenna coil.

Tune in a very weak station near
the top of the dial—around 1600, If
you can’t find a station on the top of

the dial, just listen to the back-
ground noise. Move the electronic
antenna at least 12 inches away
from the radio and turn on power
gwitch 51. Set the tuning dial to the
very top (16, which stands for 1600)
and then back it off a smidgen, may-
be Vi inch.

Very carefully and slowly, move
L2's coil along the bar until you hear
the radic station or the noise pick up
dramatically. Then rotate the entire
electronic antenna slowly for maxi-
mum =ignal and readjust the coil on
the bar, Without disturbing the coil,
tune the radio to a station on the low
end, around 550 to 600, and try to
peak the signal by adjusting the
electronic antenna's tuning dial. If
you have adjusted L2 correctly, the
tuning dial should peak signals from
one end of the band to the other.
Don't be concerned if the calibra-
tions on C1's tuning dial don't corre-
spond exactly with those of the
radic; the dial calibrations are hall-
park fipures. The final adjustment
will always be made by adjusting the
tuning dial for maximum volume
from the radio.

Don't try to adjust the coil, or even
to use the electronic antenna, on
very strong signals. Badios have
an inherent characteristic called
AGC—for automatic gain control—
that equalizes the volume of moder-
ately weak to strong stations. AGC
automatically compensates for any
extra sensitivity which the electron-
ic antenna provides strong signals.

Permanent attachment

If you want a permanent attach-
ment, secure the coil to the radio
with one or two drops of model-air-
plane cement. Don't coat the whole
coil and bar, Just a drop where the
coil meets the case—or directly on
the antenna bar—is sufficient. Then
secure the whole ferrite antenna coil
with a small amount of silicon rub-
ber cement. Depending on the par-
ticular antenna coil you use and its
adjustment, it might overhang the
sides of the cabinet; this is okay.

For clarity of illustration, the pho-
tographs show the radio immediate-
Iy adjacent to the control box. In
actual use, however, the radio and
coil must be at least 12 inches from
the control box to avoid feedback, a
condition that producesz interfer-
ence with reception. If you hear a
garbling or warbling of the received
signal, simply separate the radio
and antenna a few more inches, or
position the radio on the other side
of the antenna.

To restore normal radio reception
just turn off the antenna, M
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Your home
workshop
can PAY- [IFF

Power Tool .

Planer lllllel' Saw

Three power toois in one—
a real money-maker for you!
The Planer/Molder/Saw is a versatile

iece of machinery. It turns out prof-
itable precision molding, trim, floor-
ing, furniture ... in all ar pat-
terns. Rips, lanea molds sepa-
rately. .. or all at once, Used by indi-
vidual home craftsman, cabinet and
picture framing shops, lumber yards,
contractors and carpentars.

Never before has there been a
three-way, heavy-duty woodwarker
that does so ma?ﬂv for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice of
patterns. Cuts any molding fpatt-&rn

ou desire. Provides trouble-free per-
i?ormanﬂe And isso mmpletnupnmte
even beginners can use it!

30-Day FREE Trial! xdimne Facrs
NO OBLIGATION=-NO SALEEMAN WILL CALL

RUSH COUPDN  FOLEY-BELSAW CO.

TODAY! KANSAS CITY. MO Barn1

= - D T .

TR TRy, [oley-Belsaw Co '

B ‘ K
RFLSAI E;?aul;%:j:ﬁnwﬂ 89° .

0 YES, pleair serd me the FREE Bookiel thar

gives me complere focre about your Plaser-
Moider-Sow and full details on kow I can gualify

Jor a 30-Day Free Trial right fn my owa shap. |
underiiand there i No Obligation ond that No
I Salegoman will call

Hamg

.m

..------
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PM EXAMINES PRODUCTS AND SERVICES

Portable drawing board

This portable drawing kit has a par-
allel rule. The kit can be used on any
flat surface with a square lip by
abutting the bottom piece against
the lip and unrolling the patented
drawing surface. Insert stabilizer

Fortaboard 2 turns
any flat surface ino
a drawing board
{above). Kit rolls up
into & handy carry-
ing package (left).

bhars, attach pa-
per and you're
ready to draw. In
case your draw-
ing isn't finished,
you just roll it up with the kit. Por-
taboard 2 comes in 30-in. ($35.95) and
36-in. ($45.95) sizes. Add $3.50 for
postage. Order from Portaboard,
Box 2606, Laredo, Tex. TB0M0.—M.5.

Spin naller

Chuck this handy gadget in your
drill, insert a nail and spin it into the
work. The nail enters the wood easi-

Drive finishing nalis
into hardwoods sas-
Iy with a spin nailer
chucked In your drill.

It speeds the job.

ly without splitting it. When most of
the nail has penetrated, you simply
pull the drill away to release the frie-
tion prip. A hammer and nailset is
then used to finish the job. Especial-
Iy useful for practically any fin
ishing-nail application, the spin nail-
er can drive 4d, 6d and Bd nails
without any need for predrilling,
Available at Sears, Roebuck and Co.
stores for $4.99, the stock number is
2601.—H.W.

Alcohol torch

Good news. The aleohol toreh, an old-
time favorite, iz back, The unit is
safe and easy to operate since it
requires no pumping, priming or
blowing. It burns any high-proof
grain or wood aleohol, producing a
clean blue flame about 3 inches long.
It's just right for soldering or heat-
ing small, delicate parts and for

working in confined areas. The torch
iz sold nationwide, but you also can

Safe and odorless,
handy torch burns
gither grain or wood
alcohol. The polnted
blue Hame is ideal
for small jobs.

buy it directly from the manufactur-
er: Production Machining, 2212 West
Vernon Ave., Kinston, N.C. 28501.
[t's §12.45 postpaid.—Rosario Capo-
fostu

The plywood (dis)connection
Recently, several readers have writ-
ten to complain about the quality of
plywood being sold these days by
some outlets. Unhappily, we have
run inte the same problem.

The plywood in the photograph is
the stuff that was delivered—and
had to be used—when we built the
wine racks that appeared in our May
issue (page 104). The product was an




Check for splitting plies in "off" brand ply-
woods before paying your lumber dealer.

“off" brand; that is, there was no
major manufacturer's label printed
on the panels. The lumberyard deal-
erdidn’t have the slightest idea who
might have produced it. Though he
would have exchanged the product,
there simply wasn't time.

The splits (delaminating) shownin
the photo occur, as many PM read-
ers know, when the 4<8 sheets are
ripped to size for use. Since we were
preased for time, we had to relami-
nate all pieces of plywood after they
were cut, then fill in the edge voids.
The task was time-consuming and
agpravating.

Because this looks like it will be a
recurring problem, our only sugges-
tion is that you insist upon brand-
name products—which have never
caused us any trouble.—Rosario Ca-
potosto and Harry Wicks

Home and Shop updates

In our story, Now:! A Do-ft-Yourself
Shingle (page B8, May 'B2), we
reviewed a new instructional kit
designed for do-it-yourself roofing.
This kit iz no longer made by the Cel-
otex Corp., but the shingles are still
available from Celotex. They are
sold under the Cove Il name for
about $30 per square.

The supplier has changed for
parts listed in Build Our Challeng-
ing Table Soccer Game (page 124,
Nov, "18). Parts are now available
from Armor Products, Box 290, Deer
Park, N.Y, 11729,

In Build PM's Adivondack Furni-
fure Set (page 117, June '82) we mis-
takenly credited Eugene P. Thomp-
son with the technical art. The excel-
lent drawings were done by Henry
Tken. =

If pou've come ACross 8 New product with
some special features, lef us know aboul i,
Write to PM Workbench, Popuwlar Mechan-
ice, 224 Wast 57th S, New York, MY, 10078

o
EXS].] see Can For All Seasons

Mew, advanced technology EXSIL™ Spray & Lube provides
superior lubrication and protection year-"round.
Better lubrication, in fact, than WD-40.

TEST RESULTS PROVE IT.*
SUMMER FISHING I LAWN MOWERS
M EQUIPMENT ﬂ
LAWN FURANITLSRE BIKES BOATING
FALJ. -
|-| & fﬁ'@; & ‘ \ﬁ
MULCHERS TOOLE CHAIN SAWS POWER TOOLS

WINTER EfSil
% wm =Y SDRA

SNOW BLOWERS

9)

FLOW MECHANISME HIMGES FROZEN LOCKS

SPRING == =% FIREAANS ¢ Lubricar
=T : $ 122 Rebate
r—"='E|'| | COUPONS AT
(Lot || e PARTICIPATING RETAILERS

WINOOWS  SLIDING DOSFS IGRTION CABLES THROUGH 12/31/82

EXS“H ask for it by name.

WE BRING GOOD THINGS TO LIFE
GENERAL &P ELECTRIC

(s_rﬁn ENGINES

Woodfired Boilers

“Falex lester stesl ping
and jgws. Resufis
avallable on request

"Tragemark of Ganaeral Elecinic Company

STEAM POWER FOR:

¢ ELECTRIC GENERATION
» WATER PUMPING

* WASHING MACHINES

e GRAIN GRINDING

» Plans for homebullders, Including converting
gasoline englnes to steam!

« Simple electrical generators that run off your
woodstovel

Complete Catalog $5.00 U.S. To:

STEAM POWER PRODUCTS

P.0. BOX 5982, TALLAHASSEE, FL 32301

\
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The layout of a typical CCC system [s
IHustrated above. The ECM s located In
tootwell on the passenger's side, where
it's protected by a piastic casing. Test
connector (Inset) s under dashboard.

i ou don't have to know any-

thing about €lectronics Lo trou-
bleshoot the Computer Command
Control (CCC) system in GM cars,”
says Ken Jacobson, staff supervisor
at General Motors Service Research
in Warren, Mich.

While you may not have to know
much about electronics to trouble-
shoot the CCC, you should never
even begin unless vou are an accom-

plished engine di-

agnostician. As Jacobson explained:
When an engine-performance, fuel-
economy or exhaust-emissions proh-
lem hits acar that has a CCC system,
a mechanic starts troubleshooting
as if the car didn't have CCC, First,
he looks for loose and damaged vac-
num hoses, logse and corroded elec-
trical econnections, fouled spark-
plugs, bad secondary voltage cables,
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Your car's Electranic Contral Modula can be ramavad for inepactian if you suspect that It

1.-"‘””-|'.' 2

Is causing some sort of matfunction. First, you should remove the ECM from its protective plastic
caaing (left). The chip can also be removed from the ECM, but you will need special tools for such an
aparation. This kind of sarvice |s delicate and, therefore, |8 best left to a car dealer's service department.

conventional carburetor problems,
electronic ignition failures, PCV
valve clogging, EGR valve leakage
or failure, inoperative thermostatic
air cleaner system—and a multi-
tude of other possgibilities. Included
in that multitude are the whole
range of internal engine problems
from & bad camshaft to a burned
valve or broken piston ring.

If extensive and thorough trouble-
shooting fails to uncover the cause
of an engine-performance problem,
he'll then turn his attention to the
CCC system.

In last month's Saturday Mechan-
i¢, | discussed CCC components and
what they do. This month, ['ll
explain how the CCC's self-diagnos-
tic mode functions. However, before
you dig inte your car's CCC system,
remember that all emission eontrol
parts, including CCC, are covered by
a five-year, 50,000 mile warranty.

The ‘Check Engine’ light

When GM engineers boast that the
CCC system is self-diagnosing, they
mean that the diagnostic light, or
CHECK ENGINE light, on the instru-
ment panel reveals the existence
and location of a CCC-related mal-
funetion.

Before 1 explain how to unlock the
secrets of CCC self-diagnosis, vou
should know the following facts
about the cHECK ENGINE light:

B If the CCC system is working
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properly, the cHECK ENGINE light will
come on and stay on momentarily as
yvou start the engine. Then it will go
off, If the light doesn't come on, the
fuse or lamp circuit has failed. If the
light doesn't go off, there's probably
a problem in the CCC system.

B When a malfunction develops in
the CCC system and causzes the
CHECK ENGINE light to stay on, a sig-
nal in the form of a trouble code is
locked into the memory of the engine
computer, called the Electronic Con-
trol Module (ECM). This trouble
code reveals the CCC subsystem in
which the problem exists.

B The computers of most GM en-
gines are programmed to retain 18
or 19 trouble codes. Exceptions are
computers of 1982 Chevrolet Chev-
ettes and Pontiac T-1000s equipped
with automatic and four-speed man-
ual transmissions. These minimum-
function systems, aa they are called,
retain only seven trouble codes.
However, computers in 1982 Chev-
ettes and T-1000s with five-speed
manual transmissions are full-func-
tion components that are capable of
receiving and “memeorizing" upto 19
trouble codes. The engine control
system on Cadillac DEF1 engines,
which is similar in design to CCC but
uses a different computer, has 62
malfunction codes and provides di-
rect readout of battery volts, spark
advance, coolant temperature and a
variety of other parameters.

B If a CCC malfunction causes an
intermittent engine problem, such
as an engine surge at a particular
speed, the CHECK ENGINE light will
come on. The trouble code will be
sent and locked into the computer
brain. Az the vehicle surpasses or
drops below the speed range, the
CHECK ENGIKE light will go off, but the
trouble code will be retained, even if
the ignition is turned off.

This is not the case with 19382
Chevettes or T-1000a, which have a
minimuam-funetion system. Once
you turn off the ignition, the trouble
code is wiped out. Therefore, with
these particular models, you should
check for trouble codes before stop-
ping the engine.

CCC diagnosis

Important: All of the following
checks should be made with the
engine warmed up. Remember also
that a normal engine malfunetion
can fool the CCC system into think-
ing that one of its sensors {or the
computer itself) is not working prop-
erly. That's why a conventional,
engine diagnostic check is the first
thing that must be done when the
CHECK ExGINE light iz illuminated.
Onece the first diagnosis has been
completed, the computer's memory
can be checked for trouble codes.

A trouble code is displayed as a
series of flashes (pulses) by the
CHECK ENGINE light. To activate the



light, ground the trouble code “test”
terminal with a paper clip or jumper
wire.

Find the “test"” terminal by reach-
ing under the dash, either to the left
or right of the steering column, until
your fingers touch a segmented con-
nector. A rectangular, four-seg-
mented connector is used in 1980%
models with 4.3-liter engines that
have CCC; a square, five-segmented
connector is used in 1981 models and
1982 J.cars (Cavalier, Cimarron, J-
2000, Firenza, and Skyhawk); and a
two-row, rectangular, 12-segmented
connector is on all other 1982 GM
cars that have CCC.

Connectors are used at the vehicle
azzembly plant to check CCC system
operation before cars are shipped.
You can use the connector Lo get the
CHECK ENGINE light to reveal what's
in the computer memory.

You can tick off each segment with
your finger until you reach the cor-
rect terminal, which is the ““test”
terminal. The illustration below lets
you identify the “test” terminal for
¥OUT CAar.

To ground the “test” terminal on
1980% models, connect a jumper
wire from the terminal to a nearby
metal part of the car. To ground the
“test” terminal of a five-segmented
connector, push a paper clip be-
tween segments D and E. You'll find
that the bar between the terminals
iz notched to permit this. To ground
the “test” terminal of a 12-zegment-
ed connector. fashion the paper clip
into a hoop, so it can bridge the bar
between the segments that form the
terminal.

Note: Turn on the ignition key
before activating the “test” termi-
nal, but don’t start the engine.

Now, the cHECK ENGINE light

procedure

e

The test terminals, as well as

for ecluating the test
saquences, vary according to a car's model year, The test terminal
lecation and activation technigues are lllustrated above for two

should flash a code 12 to indicate
that the self-diagnostic system is
working. Code 12 is given as one
flash, followed by a short pause, fol-
lowed by two flashes in quick succes-
sion. Then, after a longer pause,
code 12 will be repeated. Code 12 will
always flash unless the fuse or lamp
cireuit has failed.

Disconnect the paper clip or
jumper wire. Start the engine, then
reconneet the paper clip or jumper.
The cHECK ENGINE light will start
pulsing if a trouble code is stored
in the computer memory.

The two digits of the trouble
code are derived from the num-
ber of pulses which are flashed
on the cHECK ENGINE light. A
trouble code 23, for example, is
displayed as two flashes in quick
succession, followed by a short
pause, followed by three flaghes.
After a long pause, trouble code 23
will flash twice more. This would
indicate a problem in the mixture
control =olenocid subsystem.

At this point, if there's more than
one trouble code locked in the com-
puter (there may be more than one
malfunetioning CCC component),
another trouble code will flash. Each
trouble code will dash three times,
in numerical order, with the lowest
code going first.

For example, supposze trouble
eodes 15 and 54 are locked into the
computer memory, in addition to
code 23, First, code 156 will flash
three times: then, 23 will flash three
times; finally, trouble code 54 will
flash three times. This sequence will
repeat itself as long as the connector
“test” terminal is Kept activated.

Suppose that when yvou activate
the “test” terminel with the engine
running, you get code 12. This is

e =

Once the cxeck emane light registers & trou-
ble code, a dwellmeter will lead you to the
exact location of the problem. in the draw-
ing above, the mixture control solencid at
the carburetor Is belng checked.

trouble code 12 and it is not related
to the initial code 12 that tells you
the self-diagnostic system is work-
ing. This code means that thereis a
failure of the reference (rpm) signal
to the computer from the distribut-
er. (For an explanation of this sig-
nal, see Troubleshooting GM's Com-
puter Command Control, Part I.
page 49, July '82)) The fault may lie
in the computer, hut chances are
there is an open or grounded lead
between the computer and ignition
medule, or the ignition module is
bad.

There is a fairly extensive trouble-

different '80' engines and all 81 and "82 models. Be sure not to
insert the ground Into the wrong terminal. it might short out the
entire systern and destroy the ECM.
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ghooting procedure that must be fol-
lowed to track down the specific
eause of any single trouble code. For
this reason (and because of that five-
year, 50,000 mile warranty), it is
impractical for the average do-it-
yourselfer to go beyond the trouble
code stage in dingnosing the CCC.
Being aware of what's going on,
however, can help you determine if
you're getting good service. (It's
probably not a good idea to tell your
service facility that you've activated
the trouble codes, You will void your
warranty.)

There's another fact to note. Trou-
ble codes for some conditions, such
as an open-oxygen or coolant sensor
cireuit and lean or rich fuel problems
won't flash unless the engine has
been running a while or is accelerat-
ed at part throttle. When testing,
therefore, it's a good idea to run the
engine until the upper radiator hose
feels warm and to make a teat with
the engine accelerating.

Beyond the trouble codes
The trouble code reveals the sub-
system in which the malfunetion

lies. It does not tell you which com-
ponent of that subsystem i=s at fault.
For instance, code 14 indicates that
the coolant tempersature sensor sub-
system is shorted. This subsystem,
however, consists of the sensor, con-
nector, wiring harness and comput-
er. The trouble may be in one or
more of these.

To pinpoint the faulty component,
a technician would do the following
for some CCC systems:

B Turn off the engine and connect a
dwellmeter to the mixture control
solenoid. The test terminal should
remain grounded. (See the July "82
Saturday Mechanic for the location
of the parts | mention here.)

B With the dwellmeter set on the
gix-cylinder scale, remove the con-
nector from the coolant sensor, and
start the engine.

If the dwellmeter needle stays
fixed at 30°, the coolant sensor is bad
and should be replaced.

If the dwellmeter needle wavers,
troubleshooting gets complicated,
because you have to go to the com-
puter and remove the particular
connector coinciding with the cool-

CCC TROUBLE CODES

CODE NO. INDICATION
12* Soll-di nalwork activated
12 Mo distributor (rpm) reference signal to ECM (nothing stored

in mamory, flashes only when problem is present)

13 Q) sansor circuil problem
14 Shorted coglan! sensgr Circuil
15 Open codlant sensor circuil
21 Throttle posilion Sensor circuil problem
23 Mixture conirol solanoid dredl problem
24 Vehicle speded sensor circuil problem
32 Baromelric pressure sensor circuit problem
4 Manifold absolute pressure or vacuum sensor circutt problem
35 Shorted idle speed control switch circult
41 (B2 models) No distributor (rpm) reference signal to ECM (stored in memary)
42 wHQMummmumiEmmeﬂdb
43 ['82 models, Excessive electronic spark control signal

axcapt J-cars)
@ Lean axhaust indicalion
44, 45 (one after Faulty oxygen sensor circuit

the other)
45 Rich axhaust indication
51 Faulty or improperly installed PROM
52 (80, 81 Fauity computer

models)
53 ['BOY%:, ‘B Faulty computer

modeals)
54 Shorled mixiure control solenold circult and/or faulty compules
55 Grounded ECM 5-v. reflerence terminal, faulty oxygen sensor, faully

computer of laulty wiring harness

15, 2, 3, 44, 45 and 51

Mote: Tre ondy troubie COSES wien mhe Gapays] Dy TNe mnimum-Runcan Fysiam i V98 Crarvelley A T 7 000s wiln
automahc oF lour-Spaed MANUE YansMIESONS A 13 (1o sdicate ne disnbuADe (rpen) relerencs pulE 10 e DompUNeT)

Wit engine sloppad; all Sthel Aol Innot Wil g Runming
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WIRING
HARNESS

COOLANT
TEMPEARATURE

You'll have to lsoiate a subaystem by tradi-
tional methods {voltmeter or chmmeter) to
find the problem, once you've located the
trouble area with the CCC. In the coolant

temperature subsystem, for instance, the
trouble might be with the sensor, the wiring
conmector or the harness ltseif.

ant cireuit. Don't attempt to do this
yourself, If you unplug the comput-
er's power source while its activat-
ed, the voltage surge could destroy
it. Next, you should connect a test
light from the battery positive ter-
minal to the terminal of this connec-
tor.

If the test light comes on, the cool-
ant sensor wire to the ECM has
developed a short, If the test light
doesn't illuminate, a short may exist
between the coolant zsensor wires. If
they are not shorted, the ECM could
be at fault,

Trouble codes

Zeroing in on a particular compo-
nent that's causing a problem is not
pozsible without the benefit of a
detailed set of instructions. These
instructions would occupy most of
the pages of this magazine. Howev-
er, we do list all the trouble codes at
left. Again, attempting to go beyond
the trouble code stage is not recom-
mended.

Finally, I'd like to remind you that
the CCC gystem isn't really a substi-
tute for all the conventional ways of
tracking down many engine prob-
lems.

You'll still have to get into your
engine, check the sparkplugs, in-
spect all vacuum connections and
loose electrical connections, and per-
form gll the usual diagnostic proce-
dures you'd try on & car that didn't
have the CCC system. More often
than not, you'll find that you're able
to track down your engine’s problem
without even referring to the trou-
ble codes. e



“If we serve you in Seattle, we'll back you in Paducah?”

« ENQINE & DRIVE TRAIM
*BRAKES » ELECTRICAL
+ QENERATOR * A/C, HEATING
* REFRIGERATOR » PLUMBING
* ROOF COATING » AWNINGS
* CHEMICALS & SUPPLIES

Mow there's somebody who backs their AV service
throughout the U.5. and Canada. No matter where you
travel, there's 2 U-HAUL® REC VEE WORLD® and
U-HAUL HITCH WORLD® nearby to stand behind its
parts and service work, coast to coast, U-HAUL has over
1,000 Moving Center locations open seven days a week.

ON-SITE OR IN-SHOP SERVICE
Wa'll do the job at vour place or ours with factory autho-
rized service, parts & supplies,

24-HOUR ROAD SERVICE If vou break down
while traveling. call 1-800-528-0355 (toll-free).

PARTS, SUPPLIES & ACCESSORIES
Chemicals, directories, maps, hoses, appliances, toilets,
pumps, lighting, awnings, TV
antennas, tire carriers and more!

COMPLETE TOWING SYSTEMS
U-HAUL HITCH WORLD has everything you need for
your tow vehicle and trailer. With over 35 years experience,
nobody knows more about trailer towing than U-HAUL.

Hitches for domestic and foreign cars, trucks and
motor homes. All from top-brand names such as REESE,
DRAW-TITE and YALLEY. Also custom fabrication for
unique vehicles and towing needs.

COMPLETE LINE OF
TOWING ACCESSORIES
Brake and sway controls, electrical connectors, trans-
mission coolers, ball mounts, suspension aids, tow bars,
mirrors and more!
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APPLIANCE CLINIC
QUESTIONS ANSWERED

Tired wash-arm support

I have o portable KitchenAid dish-
witgher model No. KDD-67, serinl No.
220-227-5222. The arm in the botiom,
which circulates the water from un-
derneath, becomes caught on the
ridge that supports the bottom roll
oul rack. When the water ig on, the
pressure forces the arm to push up
against the ridge and the arm
beeantes stuek. It can't turn to circu-
late the water. Do you have any ideas
a# to what could be eausing this and
how we can remedy 17 —Richard N,
Johnson, Lyons, N.Y.

You should change the wash-arm
support. This is the support on
which the wash arm is located. Prob-
ably the pin in the top of the support
has worked itself loose. When the
water comes up through the sup-
port, the pressure forces the wash
arm off its seat.

The support is held in place by
four screws and can be replaced eas.
ily, The part iz No. 111431 for the
support. It iz available through any
local KitchenAid service company,

Mid-cycle crisis

Gur Sears electric dryer model No,
110-6858700 stops (bhoth heating and
tumbling) in mid-cycle. If it sits for
about 30 minutes, it usnally restarts
operation, | have looked at the sche-
matie, bt [ con't find a thermal
device on the drive motor. Do pou
have any sugpestions?—§K. Sim-
mons, Litehfield Park, Ariz.

Motors used on Sears drvers since
1966 are of the nonrepalirable type.
They dohave an externally mounted
centrifugal switch, however, which
can be serviced. The motor is either
welded or cemented together. which
makes it impossible to repair inter-
nally. The thermal device or over-
load protector is built into the motor
windings.

From your description, it zounds
as if either lint or dust is blocking
the airflow through the motor, caus-
ing the motor to heat up and trip the
overload protector in the metor.

My sugpestion is to remove the
motor from the dryer and blow it out
with compressed air, both front and
rear. Note: Disconnect the power lo
the dryer before removing the motor,
Remove the two serews under the
lint lid and raise the top. Next,
remove the front panel, Remove the
drive belt from the motor pulley.
Raize the drum slightly and remove
it. Dizconmmect the harness wires

from the motor and mark them.
Remove both motor-mount elips.

Now vou can remove the blower-
fan assembly by placing a wrench on
the flat of the motor shaft (pulley
oend) and another wrench on the hex
fan huhb. Hold the fan hex firmly and
rotate the motor zhaft clockwise
{left-hand thread)

While you have the motor out, you

X 4

DRUM-SUPPOR™ ROLLER

HARMNESS 'I'I.'IIE‘E.H

oot
=— IDLER

— ASSEMBLY

MOUNTING
FRONT VIEW CLIP

FLAT (M SHAF T
IPULLEY EMD)
TOP W EW

IDALM REMNDVED)

To prevent the motor of this clothes dryer
from overheating, locate the motor [(from
view); remove H 1o biow off linl. Remove the
drum 80 you'll be able to reach and take off
the blower-fan mator [lop view),

might want to add a little lubrica-
tion to its bearings. You can do this
by putting some turbine or high-
temperature oil, available from
Sears, on the motor shaft and lifting

Do you heve a home maintenancs ar repar orobiem?
Send i fo Homeowners' Chnc, Popuwlar Mechamics,
224 Wezl STh Se, Mew York, MY 10073, Lefters
cannot be answared indiwdually, But problems of
wide inferes! will be discussed in this columa, For
mare home repar and maitenance halp, gel PM's
Home Cars Guige, $4.95 poxipaid. Sand ordars(s) fo
PM, Box 1014, Rado City Station, New York, N ¥
1101

the motor up on one end. Turn the
motor shaft by hand. This will allow
the oil to run down the shaft and into
the bearing housing. Turn the motor
over and do the other side,

Now that the motor is lubricated
and free of lint, put it back into the
dryer. Reaszsemble the dryer and
give it a test run. If the dryer works,
vou're in business. [f it fails, vou'll
probably have to replace the mo-
tor.

Taking precautions

We bought o howse with a General
Elecerie built-in dishwasher, model
Na, 1ECUs0P, which hasn™t been nised
for 10 pears. Would it be olay to nse it
ag iz, or ghowld | have it checked
Sirst? Thank you.—K.C. Smolik, St
Lowrs

Your dishwasher iz a 1957 model.
Parts are still available from the
maker. Because the machine has
been sitting unused for such a long
time, | would be concerned about a
water leak or possible deterioration
of the lid gasket,

Before turning it on, pull sut the
machine. Open the top, remove the
racks and examine the pasket
around the top of the tub. Make sure
it's still pliable and it hasn't turned
intoagummy material. [T the pasket
needs replacing, parts and labor will
cost you about $43,

Inspect the finish of the tub for
thips or rust spots. Next, reach down
into the tub. Turn the wash impeller
(it looks like & metal bow tie} and
make sure it turns freely. Pour some
water into the tub and check under-
neath the machine with a flashlight
for leaks around the motor assem-
bly. If water leaks, the motor water
seal probably needs to be replaced.
Parts and labor for this will cost
approximately S104,

If there are no leaks nnderneath,
the impeller turns freely and the lid
gusket seems okay, turn the power
on; the machine should work. P

ALGUST 1982 41




SCIENCE WORLDWIDE

Pretender to the throne

Since the turn of the century, chem-
ists have known that of all the "no-
ble" gases, helium is the noblest,
refusing to turn liquid all the way
down to 47 above absolute zero. But
somewhere in the universe, there
may lurk a gas that's even more
nohble.

In his laboratory, Dutch physicist
Jok Walraven has magnetized hy-
drogen atoms to make some parti-
cles change course so that they all
gpin in the same direction. When this
happens, he reported to the Ameri-
can Physical Society, the hydrogen
stays in the gas state down to a frac-
tion of a degree above absolute zero.
If it works in the lab, it might also
work elzsewhere, perhaps in a stellar
object in the deepest, coldest
reaches of outer space. The discov-
ery may help astronomers learn why
some distant stars exhibit unusual
chemical or physical properties.

Heavyweight atoms

The "Big Bang" theory says the uni-
verse began with an explosion that
sent matter hurtling randomly

across space. Some scientists also
theorize that an unknown number
of atoms trapped very heavy sub-
atomic particles in their nuclei dur-

A fine-funed laser helps researcher George
Greenleas look for heavywelght atoms.

ing the celestial blast, making them
as much as 100 times heavier than
ordinary atoms.

With a lazer that tunes light so
precisely that its wavelength varies
by no more than one part per billion,
University of Minnesota researcher
George Greenlees is searching for
just such heavyweight atoms right
here on Earth. If there are any still
hanging around, they should be ran-
domly distributed, meaning you

could find them in any element on
Earth. Greenlees has chosen to use
vaporized sodium for his search. If
his laser strikes a superheavy atom
in the gas, an unusual wavelength
will be reflected, bringing to light a
new shred of evidence corroborating
the Big Bang theory.

Pure science/pure art?
Is the Shroud of Turin the true buri-
al eloth of Jesus Christ or a clever

For some, S

work of art? Most members of an
American scientific team studying
the cloth since 1978 have been reluc-
tant to give a verdict.

But the consensus of researchers
writing in a recent issue of the jour-
nal of the Committee for the Scien-
tific Investigation of Claims of the
Paranormal favors the work-of-art
theory. (The shroud is a man-sized
piece of cloth bearing the outline of a
crucified man and what some have
called “blood stains.” It has been
regarded by many since about 1452
az the true burial cloth of Jesus.)

Physicist Marvin M. Mueller be-
lieves there is “strong evidence"
that the alleged bloodstains are
partly composed of pigments foreign
to blood. And Walter MeCrone, who
was permitted to touch sticky tape
to the Shroud’s surface for chemical
analysiz, zays flat out; “The image
was created by an artist.” He
doubts, however, that either the art-
ist or those who commissioned him
ever intended to fool anyone,

Reversing a curse

It began like a grade B horror film:
The art conservator was restoring a
tapestry taken from an ancient
tomb in Peru. During weeks of clean-

ing and sewing the tapestry, she
became haunted by her own behav-
ior. She was irritable, tired, dizzy
and suffering muscular pain.
Writing in the Journal of the Amer-
ican Medical Association, Dr. Alf
Fishbein zays the patient was suf-
fering from lead poizoning. She had
inhaled lead contained in materials
taken from the tomb and ingested
lead from the tapestry when she put
the sewing needle in her mouth,
Solution: Move to a better ventilat-
ed setting and work more carefully.

Exercise fever—catch it

If you exercise regularly, you may
often run a fever, which may not he
s0 bad for your health. University of
Michigan researchers Joseph Can-
non and Matthew Kluger report
that blood taken from humans right
after exercise and given to rats
raises their body temperatures. This
supgests to Kluger and Cannon that
exercising produces endogenous py-
rogens, chemicals that cause fever,
Kluger and others in recent vears
have established that fever helps
the body fight major infections and
may even prevent many bacterial
illneszez. The findings should
prompt research into the cold and
flu symptom records of exercisers.

Kids in space

Want to be the first on vour block to
take part in the space program? If
you're a high school student, the
American Chemical Society invites
you to propose an experiment to be
conducted aboard the space shuttle
sometime in 1984. If vour experi-
ment is chosen, and it weighs 60
pounds or less and can fit into a 24
cu.-ft. canister, the space shuttle
will carey it into orbit, For rules and
an experimental handbook, write to:
Frank Bigger, American Chemiecal
Society, 1155 Sixteenth 5t. NW.,
Washington, D.C, 20036, ™
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GM re SE, SF

The manual for my new Olds Omega
{2.5-liter L4 engine) stresses wsing
motor oif having the SF designation,
I'm stuck with two cases of SE oil.
Can I wse it if I change oil more fre-
guently than what's recommended {n
the manuwal?—Al Sharkee, Higgan-
wm, Conn.

General Motors does not recom-
mend using oil designated SE in
engines calling for oil designated
SF. SF oil contains a different blend
of additives to prevent sludge, var-
nish and rust, and to help reduce
heat. Using and changing SE oil
more frequently gets rid of sludge,
varnish and rust, but the rabbit in
this eabbage patch is heat. Engines
in 1981-82 GM ecars run hotter than
engines n 1978-and-older cars, Oil
designated SE will break down un-
der this more intense heat. Maybe
vou can sell your two eases of SE oil
to gomeone with a pre-1980 car.

What about 1980 models? GM man-
uals and service bulletins say to use
SE oil in 1980 engines, but some GM
fuel and lubricant engineers 1 spoke
to urge the use of SF oil. The year
was a transition period during
which SF woil was first being mar-
keted; hence, the conflict. If [ owned
a 19280 GM model and were using SE
oil, 1 would switch to SF.

In the long run, this discussion of
which oil to use may be academic. No
matter what year car you drive,
there may be no choice but to use SF
oil. It's difficult to find SE oil at ser-
vice stations and other places selling
oil,

Az long as I'm on the subject of oil
and GM, these are the company's
latest recommendations of which oil
to use in its engines:

B In gpasoline engines, use oil desig-
nated SF, SF/CC or SF/CD. In 1979
and pre-1979 gasoline engines, you
may substitute oil designated SE or
SE/CC, if you can get it. Oil designat-
ed SE/CD should not be used.

B All diesel engines can use oil des-
ignated either SFYCC or SF/CD. Oils
marked SE/CC can be used in 1979-
81 diesel engines only. If you have a
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1978 diesel, you may substitute SE/
CD, but the designation CC must not
be on the label.

Beits strap him

My 1881 Ford Escort is using alter-
natordrive belts at an alarming rale,
I've never owned o car which had to
fiave a belt replaced before 10000
miles. It's getting expensive. My me-
chanie telle me he's zeen several
Egcarts with the same problem. Have
you encountered this? [z there a soly-
tion?—John L. Layton, Erie, Pa.
Yours is the first letter I've
received wveoicing this complaint
about the Eseort. Chances are pret-
ty guwd that if you examine the
crankshaft pulley, you will find that
asharpedge is frayving belts, If there
is a cutting edge—1 can't imagine
any other reason for the trouble—
you can eliminate it by removing the
belt and raising the car. From below,
turn the crankshaft pulley to 3
o'clock. Find the sharp edge by feel-
ing the pulley grooves. Include the
timing indicator noteh in yourexam-
ination. If you find a burr, use a
small file to get rid of it. Be careful
that you don't let the file slip. It
could damage the grooves. Finally,
brush off metal filings and reinstall

the belt. If you don't find a cutting
edge nt the crankshaft pulley, try
yvour luck at the alternator pulley.

Leaky compressor diagnosis

Soon after I bought my 1878 Chevro-
fet Malibu, I' noticed a film of oil
about two inches wide on the hoses
and fender well next to the air-condi-
tioner comprezsor. The hood insula-
tion over the compressor( Deleo Mod-
el 1131128) wag soaked. My mechan-
te, who is not affilicted with a dealer,
replaced the compressor seal and
recharged the system. He also pres-
aure-teated the unit, but no leak ap-
peared. Yet, the compressor leaked on
the way home fram the garage and
continued to leak. Since then, my
mechanie has replaced the seal four
mare Limes and alzo replaced the
compressor cluteh bearing., But the
feak continues. I've been doing busi-
ness with this mechanie for 20 years
and have full confidence in his abili-
tw. but row we need your help, Can
wou suggest a possible solution?—
.F'Gfﬂﬂfy L. Foster, Stone Mountain,

il.

Since youdidn't return thecartoa
Chevy dealer for repair under war-
ranty, | assume the car wasn't new
when yvou bought it. In any event,
Lhere are several reasons why il
will leak from an air-conditioner
compressor. Let me give you a fast
rundown.

One reason is a damaged compres-
sor seal. This, apparently, has been
ruled out by your mechanie, Ineiden-
tally, an overtight compressor drive
belt can cause seal and bearing fail-
ure,

However, it should be mentioned
that all compressor gseals leak some-
what, and on many cars yvou'll find
evidence of this leakage on the hood
insulation. A certain amount of

{Fisgse fym Ip page 46)

Avoid capital punishment

I your diesel engine is equipped with two batteries, remember that

they're wired in parallel, This maans that your car pos-

sesses a normal, 12-voll electrical system. However,

the dual batteras provide greater capacity for starfing
than a single 12-voll battery in a nondiesel car,

Why should you keep this in mind? Because if you
nead 10 have your car jump-started, the service sta-
tion amendant or tow ruck operalor may mistakenly
use a 24-voll battary or twa 12-volt batteries wired in
senes (24 volts). Dont let him. The 24-voll surge
through the electrical system may damage glow
plugs. voltage ragulator, starter-molor components,
radio, circult boards and light tulbs. Some compa-
nants may fail immediately—others afler a briel pari-
od of time.

The correct way 1o jump-start a dual-battery system
=10 use ong 12-voll batiery as a jumper connected to
ong 12-volt battery In tha car. If possible, the ballery
nearest the starier motor shouid get the jump to min-
imize resistance batween jumper and staner.




“Four Wheeler of the Year.

“...the Power Ram 50 is one of the all-around greot mini dxd4
pickups 1o hit the market’ Four Wheeler, Jon. 1982

", ..any way you slice it, the Power Rom 50 iz the best thera is
among small 4xd pickups. Pickup, Von & 4WD, Jon. 1982

“This is not a mini pickup like all the others from Japan but rather
0 mini 4x4 thot rivals the power and performance of any (small)
pickup you cheose to stick it against

4 Whee! & Off-Read, Jan, 1982
That's a sampling of what the experts have to say about the new
Dodge Power Ram 50. Here are some key facts behind the roves,
More hauling power than Datsun and Toyota.
Power Ram 50 houls the biggest standard payload in its
wheelbose closs. It's got the biggest engine you can get in a
smoll 4x4 pickup. Most horsepowar, most torque. 13 indepen.
dent front suspension shows you true gril over rocky terrain.

Drive it yourself. Odds are you'll discover what the experts

Dodge Power Datsun Tayota
Rom 50 Sport  Sport dxd SR-5 dxd
Engine, liters, oyl 2.8 Four 2.2 Four 2.4 Four
Horsepower @rpm 105 @5000 98 @S200 100 @800
Torque @rpm, Ibs,f1, 139 @2500 127 @IB00 129 {2800
Paylood. Ibs. 1510 1400 1400
ik ;T.k capacity, 18.0 15.9 135
Box length. In, 81.5 73.4 122
[ Steering type  Power  Manuol Manuol

"Bene wlicker price oxcluding Wile, owes ond dewfinafion dhanges. Price au ol 31587

already know: in the tough world of d4-wheel drive, Dodge
Power Rom 30 is the toughest small pickup of them all.

Dodge Ram 50 4xl. Introducing o new, low.priced ‘ *

Dedge Rom 50 medel. ovailable in limited guantity 6

Order now while supples losi.

Winners: In 1981 Dodge Romcharger won Four Wheelar
ine's “Four Wheeler of the Yeor” oward. Now

D Pewwar Ram 50 ks 1982's winner, and O Rood
mogazine's “dxd of the Year!

Dodige Trutks

A l .
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(Comtmued from page 44)

refrigerant leaks along with the oil.
If vour system does not discharge
rapidly, the seal leakage is normal.

On the other hand, your system
might be leaking oil and refrigerant
from somewhere other than the
front seal. It could be coming from a
hose, a hose connection or a head
seal, for example, If the system dis-
charges rapidly, have your mechan-
ic check for leaking refrigerant with
a propane or electronic leak detec-
tor. Thiz will pinpoint the location of
the refrigerant leak, which is also
the source of the oil.

If the leak detector shows that the
front seal is the source of the leak,
and if the leak allows refrigerant to
escape to the point where cooling
efficiency is diminished within a sin-
gle season, it may be that your
mechanic has been installing the
wrong compressor seal or that the
compressor shaft is damaged.

One . .. six, hike

Why do sparkplugs one and six in my
1880 Plymouth Volare foul so badly
that new plugs last only a day or two?
My mechanic called a Plymouth
sghop, which said that my carburetor

needs a oneg-and-six plate. Have you
ever heard of this solution?—A, Ci-
nelll, Saugatuck, Conn,

The one-and-six carburetor plate
was a field fix issued by Chrysler for
six-cylinder engines built in 1975
and 1976. Since then, an improved
intake manifold has been used that
virtually eliminated No. 1 and No. 6
sparkplug fouling. Before blaming
this condition on a distribution prob-
lem, all noermal causes should be
eliminated. Therefore, let me offer
these suggestions:

B Make sure that vou really have a
rich mixture condition and not an oil
consumption problem. These en-
gines are noted for valve guide and
seal wear. [f the plugs are black and
wet when you pul them, it’s an oil
problem. If they're black and dry,
it's probably a fuel mix problem.

B Make sure that both of these cvl-
inders have cranking compression
pressure that is within 25 percent of
all other eylinders,

B Be sure the camshaft doesn't have
worn lobes at these two cvlinders.
B [fthe condition is accompanied by
& miss, check the resistance of your
eparkplug cables.

B Inspect the other four plugs. Do
they indicate a rich mix, but per-
haps to a lesser degree? If 50, you

On an investment

Immediate return

So you bought a hand-
yacuum pump, thinking
that every well-equipped
shop should have one. Good
show, especially if your engine
is not running smoothly. You can put the
pump to use right away by lesting for & bad
exhaus! gas recirculation (EGR) vaive—a
part thal's caused headaches lor many
molorists. Start the engine and letit idie. Pull
tha vacuum hose off the EGR valve nipple
and attach the hand-vacuum pump hose.
Pump up the vacuum until the gauge reads at
least 10inchas. If there is a noliceable drop in
idling speed, the EGA valve is in good shape.
But if idling speed remains the same. reptace
the EGR valve; it's bad,

EGR VALVE

THREE OFF-ROAD EXPERTS...SUBARU,
WEED EATER AND CHAMPION.

Wherever you take ‘'em... however you use ‘em,
the tough little 4-wheel drive Subaru Brat and the
versatile Weed Eater Trimmer from Poulan get
the Job done better with fresh Champion

Chomplon Spork Plug Company = Toledo, OH 43664

spark plugs. Why else would they use

Champions as original equipment?

Want peak performance from

your car, truck or yard tool?
Be sure to replace those worn
plugs with Champions.

g
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may have a conventional fuel sys-
tem problem. Check choke system
and idle mixture adjustments. Make
sure that the manifold heat control
valve is operating properly. Ask
yvour mechanic te adjust the idle
mixture while watching HC/CO
readings on an emissions analyvzer.
If idle emissions can't be reduced by
adjusting the mixture, check for
improper float adjustment, a leak-
ing float needle valve and a leaking
power valve.

B If yvou can rule out all potential
causes listed above, try installing
the one-and-six plate.

Placing blame
For the past month or a0, 've been
going nuts frwing to keep my 1979
(Hdzmobile diesel engine operetion-
al. After driving for seveval howrs
and then parking for an hour ov
tonger, 'm left with fwo completely
dizcharged batteries. The balteries,
which test out perfectly, arve fully
charged after each incident, and [ get
normal starting forabout three days.
Then, bingo—the same thing hap-
peng, The dealer has tested the entive
efectrical aystemt and has given i1 a
elean Wil of health. Can you help?—
George Place, Lincoln, Neb.

I'll bet the glow-plug relay has

shorted and i=s causing the batteries
to drain. This has been a pretty com-
mon problem with the GM diesel.
If the glow-plug relay is not the
source of the problem, you'll have to
begin checking circuits with an am-
meter until vou find one that draws
current when the car is shut off.

What a Cad

I recently wrote you for advice about
trouble | was having with an ec-
tremely fast idle on my 1976 Codilloe
Seville, Before you could answer, the
probiem wos gofved by the Cadillie
agency. The choke heater had failed,
This eaused the choke to stay en-
gaged, and the richer mixfure that
regsulted produced the fast idling.

Thisisa Bendix part { No. 1181280)
costing $72.50, With tar and labor,
the bill was 288, Put the problem iz
fized, My dealer said he replaced
three other choke heaters the same
week he did mine.—Chavrles Naylor,
West Newbury, Moss.

Thanks for the tip, Charles.

GOT A PROBLEM WITH YOUR CAR?

st ask Mot about B Send youwr quastion io the Car
Chiric, Popuwiar Mechamics, 224 West 57th St New
York, N.Y 10015 While jeters cannol be answered
widividually, prablems thaf are of general interast Wil
be putdished in the column

SERVICE TIPS

B I your 1982 GM car has a 3.8- or 4.1-liter
VE Bulck-buill engine, and you hear a rod
knock only when the engine’s warm, your No., 2
and/or No. 5 exhausi valve seals may need
remachining. To check, shor out No. 2 and No.
& cylinders. If the knock disappears, it confirms
the condilion. See your dealer,

B Before you have & new head gasket
installed in your 1981-82 Chryslar Caorp. 225-
cu-in. engine (service bulletin 09-06-82), have
your dealer read service bulletin 09-05-82. It
warns that ofl can leak from the engineg through
a faulty crankcase vent inlat air assembly. You
may need a new assembly (part Mo. 4273322)
installed. This problem has also surlaced in
older carg with 225 318- and 360-cu.-in.
engines, *

B A new service manual covering repair and
maintenance procedures lor Toyola Corolla
Tercels is available for $19.95 from Rober
Bentiey Inc., B72 Massachusetts Ave., Cam-
bridge, Mass, 02139,

B A new cooclant has been issued for the
engines of Escorl, Lynx, EXP and LN7. Il's
"mandatory” (Ford's word) that you use this
coolant to avold eventual radiator braakdown,
Look for Ford specification No. ESE-M37B44-
A and‘or Ford part No. E2FZ-19549-A on the
can, Aftermarkel coolants labeled as okay for
use in engines with aluminum components
may also be used. This type of coolan! may be
used in all other engines, as weall. 5
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HINTS
FROM READERS

THE ATHLETE'S FOOT

Broken sabre-saw blades

Stops the itching

Kiils the fungus

Speeds the healing

Prevents the

reinfection

Dr. Scholl's Athiete’s
Foot Products contain
clinically proven, doctar-
recommended Toinaftate
for treatment and pre-

Don't discard yvour broken sabre-

vention of athlete's foot. 1 i ) ] saw blades. Just chuck the blade
[ : : FAWEY in a pin vise and use it whenever
DrSchollc . o ) you have a job thal requires a

small saw.—Hobh Berger

Retvinns rpmstel ™
Remove plating

One of the most convenient meth-
ods of forming threaded bosses
and studs to metal plates is to
weld bolts or nots to the steel
Weld the nut in place and use it as
a guide for running the tap drill
through plate; use tap to mateh
thread with nut guide.
Unfortunately, most hardware
stores carry only plated or galva-
nized nuts and bolts; these emit
dangerous zinc or cadmium oxide
fumes when heated with arc or
torch., Mot only are these fumes
dangerous to the lungs, but the
oxides often cause faulty welds.
To remove the zine or cadmium
. and make the parts safe for weld-
) ing, immerse them for a few
i‘ i,.__\_“_:_ minutes in a mixture of half muri-
: - atic acid (hydrechloric acid) and
LET THE SUN SHINE IN_._Skylights ofter a siriking and inexpensive way 1o improve your half water. When the plating is

day time living. Pleasant, afficient averhead day-lighting will transform dull ropms: into gone, rinse in clean water, and
bright, cheerlul, much more livable space. Each Venlarama brings definde solar winler you'll have elean, unplated metal.
heal-gain with natural air-condilioning Complete package, double domed unils fit any Tie a st‘ring‘ to the pﬂ[“t. for easy
roof, any roofing, and any climate. Plaase write for frea lieraiure removal from the aeid. .

After the bath will no longer
remove galvanizing zinc, save the
solution. You can use it as solder-
ing acid to Aux steel for solder-

75 Channel Drive, Port Washington, N.¥. 11050 (516} 883-5000 ing.—FParry C. Yob

)
TARAMA BMYLIGHT CORPORATIOM

£} Coapyright 1978, Ventarama Skylight Corporatian
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HINTS
FROM READERS

Removing rusted boits

When yvou can't reach the nutona
rusted bolt with a tool, or the nut
is =0 tight that it cannot be
budged, here's how to remove the
bolt. Detach the head, then use a
punch, if the bolt doesn't fall cut
unaided. Remove a bolt head by
boring through it with a bit about
the size of the bolt body.

Boring a starting hole in a slot-
ted head without breaking a twist
drill is tricky. Here's how [ bored
a hole to remove Ve-in.-dia. round-
head bolts from a wrought-iron
railing: | hacksawed a second slot
at a right angle to the original
one. With a ball-shaped, Y%-in.-dia.
rotary file in a portable drill as
shown, 1 made a cup-shaped de-
pression, more or lesscentered, in
the bolt head. {The file wasn't
grabbed by the slots as a twist
drill would be.) Then it was easy
to bore a pilot hole in the bottom
of the depression, using a small-
diameter bit, and enlarge the hole
to the desired size with larger
bits. If you bore the hole off cen-
ter, use a punch to drive the bholt
out; the head usually breaks offin
the process.—Walter E. Rurton

Tightening loose screws
You ecan tighten a loose wood
screw by wrapping it in adhesive
tape and then reinserting it.

— Robert Slade

Doubled-up sandpaper

I put two pieces of sandpaper in
my handheld sander. After the
first is dull, I uncover the fresh
sheet. On amall jobs, | make the
second sheet a finer grit for finish
sanding.—Morrow Oleott

LUBRIPLATE
"MARINE
LUBRICANTS

o +F
For protection bevond the call of duty.

LUBRISLATE DvviseiN
A RLF AT TLARIMNGE P

up to 100 imes longer.
normal 750-hour bulb will burn
for 75,000 hours—or 24 hours a
day for eight vears! Used peri-
cddically, the same bulb may well
lastali =3
Since the amount of light is
slightly reduced, you may want to
increase bulb size—but youll sull
cit enafgy consumption by up to
0.
Late- Saver saves millions of
dollars a year for major hotel and
¥ restaurant chains. And sach comes
with an unprecedented 8 year
warranty
oF ﬂThﬂmﬂ Bdls?:n: home Thm
ways used . No one
knows h;i long the h?msl Therre—
they've been in continuous use since 19251
Try this st of 12 Lite-Savers, If not
completely satisfied, simply return them
after 30 days for a full refund. Call now, and
et microchip technology num all your lights
into B8-year energy misers.

ORDER TOLL FREE.
Cmdxt-:a.rdholde;a m;?mﬂuﬁrtoﬂ[ma
numbers. Order # ME 753 for & set of 12

Lite Savers. Or send a check for $32 plus
2,50 delivery. Add $1.92 sales 1ax in CA

Imagine a light bulb that could last tor- © S0 344.-4444
ﬁtmm_mmmmmgf money and fusiration 7 In Alaska and Hawaii 800 227-3626
. Or, ¥
a coolar, softer glow that saves energy. - ™
Now ai your exising butss cante 1 THE SHARPER IMAGE
this miracle bulb—when you own Lite-  § 755 Dawis Strest. Dept 8810
g’:ﬁ tﬁaﬁmﬁn chip that San Francisco, CA 3411 61982 The Starpar lmage

bulb, (Not for 3-way bulks.) el aqgerdry e cop-bmdepr oo gt

peadusts, vend 5 dollar with your sddrem
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Buffet Table

Thousands of woodworkers turm to
Weodsmith for the step-by-step plons
and straight-from-the-shop tech-
niques they've been locking for. Now,
you can look into a sample copy 1o see
what you've been missing. This iszsue
of Woodsmith includes:;

Sharpening. Step-by-step to putting o
razor-sharp edge on any chisal in less
than five minutes.

Buffet Toble. Build this bequtiful gate-
lag Buffe! Table, All plans in Weed-
smith include exploded views of the
folnery, details of problem areas, and
down-to-earth directions.

Marme:

Exclusive Plans: Bench-Top Router Tahble

Wall Shelf

Router Table. Get the most out of your
router with the exclusive plans for this
shop-tested roulsr table.

Wall Shelf. There's ¢ special (but
simple) technique for building this
fully adjustable Wall Shelf without o
single drop of gluel

SPECIAL OFFER. Now you can getall of
these woodworking plans and tech-
niques {ond much more) with this
special offer for a sample copy of
Woodsmith — all for only $1.

® To get your sample copy, send only
1 1o Woodsmith, Dept. 23, Box 842,
Des Molnes, lowa 50304

Auddiress City Sicte P

HINTS
FROM READERS

Fltting tubing on round stock

Don't be stumped by this problem . . .

Then, pull on the tip of the tubing.

The next time you need to streteh
tight-fitting tubing over the end
of a pipe, try this trick: Cut the
tube end off at 45° and press the
inner, lower lip over the pipe first.
Then, pull on the tipof the tube, If
the fit is guite tight, warm the
tubing and simply apply soap
suds before vou insert the pipe.
—C.E. Janeke

Positioning a cotter pin
Before attempting to seat a cotter
pin in a tight hole, inzert a small
nail through the pin eyve. This lets
you tap on the pin without bend-
ing the eve out of shape,

—Lane (Hinghouse
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HINTS

In the shade

i Ve

-

Though ready-made lens shades
are inexpensive, the light, plastic
base from a soda bottle can do the
same job. Spray inside with flat,
black paint to stop reflections.
—(rene Hemnessey

Safelight viewing

amateur photographers
lack a full-zsize light table, but still
need even illumination to inspect
negatives. Stretch a piece of
white plastic over your darkroom
light after removing the lens.
Secure it with a lens-retaining
ring and you're set.—A, Weber

Film washer

Get the most from wash water by
directing it into a plastic funnel
set into a film reel’s center hole.
This forces water to the bottom of
the tank instead of just splashing
onto top surfaces.—A, Weber
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Make Worn Struts Better Than New

As suto expert,
Bobby Unser
says ...

“"Now, KYB offers
the greatest
choices avallabla
for repaliring worn,
rebulldable type
MacPherson
struls
economically.
Just install tha
kind of KYB
Replacemant
Cartridges that
sult your driving
needs. There are
thres 1o choose
from, They're all
fully assembled
and tested to give
you belter
performance than
the struts that
came on your
car.”

“Mal alf three
designs available
for all cars.

Replacement Cartridges

Take your cholce:
1. GAS — for the
smooth ride and
luxurious
handiing of gas
shocks,
2. RALLY!/
PERFORMAMGCE -
for the
parformance
minded, no mattar
how demanding
the driving
conditlans.
3. REGULAR - for
economical, yet
betterihan-new
performance for
the typical “down-
the-streel” driving.
KYB
Replacement
Cartridgas™
Modern as
Tomomow

i WIiE

KYB Corporation

ol America

801 Oak Creek Drive
Lombard, IL 60148

KYIis
KEYIs
hKYIi=
RKYIs

MacPherson Strut

A car with import fuel efficiency
and American car luxury is
probably sitting in your driveway.

Convert your own gas-guzzling
V-8 in_to a fuel-efficient V-6 or V-4.

You Can Install
THE FCOM T MIZER
in An Afternoon.

T kil 23 redatively Bcmy to insfall
vourssll of by your locol me-
chonic. It corsists of spechalty
designed push rods that it your
particular engine These b
whan inshalled will deachaobe
e vohes on those extro cylin-
e therstyy maiking your V-8
an economy 4 of & You could

than expect g gas mileoge Thon Kit, When croering be are
@ain of up 1o 40%. o soecity moke., veor ond
Tres Econoamized s bossd on moadel of oot
O frigd andl prowesn wny o P
pangtvaly cul o usog, I COMPLETE KIT
!, cylinder Gaacihvalion was 0"
firgt used in 1914 Ly
Start roday 1 howe your s 95
coke and et it oo with The i 1
Economipee Cylinckee Deoctivo-

THE ECONOMIZER

RESULTS CONFIRMED BY INDEPENDENT LABORATORY TEST

| GAS SAVERS INTERNATIONAL

P, Bos 0503 » Noshwilie, TH 37205
s Plascsl sendd e FCOMNOMIZER Cylinder Deochation Ky
Pt Wil withpn 90 doy iafigiochon or money Bock Quoronies.

I
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HOMEOWNERS' CLINIC

QUESTIONS ANSWERED

Sealing an inside brick wall

A year ago, we purchased a 100-year-
old howse; the upstairs bedroom and
bath have double, exposed-brick
wafle, § dan’t believe bricks were fired
well in those days, since these are
very soff and porows, We would like to
geal them to prevent further decay,
and also to prevent the residue from
coming off on anything that touches
them, I want to pregerve the red color
of the bricks ¢ gome secled bricks that
{ have seen turn yellow ), Any sugges-
tions would be appreciated. —Barba-
ra E. Gummao, Pavoiwan, Utah,

My top-notch authority on bricks
and their use has run across an
almost identical case in southern
Georgia. He found that the deterio-
ration was due to the moisture com-
ing through from the outside. (Thi=
migration of salts from outside to
inzide, which then forms a whitish
powder through loss of water of crys-
tallization is called efflorescence.)

In this case, the mortar was soft,
s0 the homeowner had to paint the
holes and cracks. Once the moisture
was prevented from passing
through the wall, the brick deterio-
ration stopped.

If the exterior bricks themselves
are porous, apply a sealer on the out-
side only (see Homeowners' Clinie,
“Porous Brick Wall," page 6. Aug.
'81). If you seal the inside surface,
you'll trap the moisture within the
wall. [T you have stopped the mois-
ture from passing through from the
outside, and would still like to “coat”
the inside, use a waterproof coating.
One such product is White Roc 7 from
Sonneborn Contech, Building Prod-
uets Div., 7711 Computer Ave., Min-
neapolis, Minn. 35435, It can be
sprayed, rolled or brushed on, This
will allow the interior surface to
breathe, while stabilizing the face of
the brick.

Powdering plaster walls
My two-family house has a front fall
wrtder a aun porch that has leaked on
and off, for years. The hovuse has plas-
ter walls and cetlings, with plaster
cove molding af the wall-ceiling joint.
The plaater haszs becomie very pow-
dery; every time [ try to apply com-
pound, the compound rolls right off.
Have you any suggestions on kow to
correct this problem in wmy 60-year-
old house?—Peter Moeschen, Long
Beach, N.Y.

After observing the professional
plasterars working on the trim and

molding on the restoration of the
Seelbach Hotel in Louisville, Ky, |
realize the artistry that can be
achieved with plaster (see photos). If
you're certain that the leak has been
repaired and the wall is dry, these
professionals advise the following:
Instead of using guick-setting
joint compound, use a mixture of 60-

OSETTE
SWHAND-CAST!

Restoration of the Seslbach Hotel involved
extensive plaster repair to the 75-year-old
trim. Mote the detail in the capital, rosetle
{above) and modillion, the ornamental
blotk or bracket undar a cornice (below).

MODILLION

percent molding plaster and 40-per-
cent mason's lime. Molding plaster
sells for about $10.50 per 100-pound
bag, and is usually available at lum-
beryards. (Art students also use it
for modeling.) The addition of lime
makes the mix more pliable.

My advisers caution that the mix
must set a bit before vou “strike™
the cove. As yvou'll have ample plas-
ter, I suggest you “try™ a few coves
in your =hop, prior to attacking the
problem area. Be sure to use ma-
son's lime, not the type of lime that
15 used on lawns and gardens.

0o you have 8 home Manisancs Of fepar probism ?
Jend it o Homeownars' Clig, Popolar Mechanics,
F24 Wast 5710 St, NMew York, MY 10010 Latters
cannol be answered indivdually, but problems of
wigi interes! will be discessed n this colum, For
mare homa repair and manlenance help, pet PMs
Home Care Guide, §4.95 posipaid. Send orders(s) fo
PM, Box 1014, Redio City Station, New York, MY,
foror.

Shrinking floors
My flooring consists of Yi-in. tongue-
and-groove plywood subfloor, cov-
ered with Y-in, particleboard under-
layment., The fintsh floor iz Arm-
gtrang Solarian. | installed a wood
atore on a heat pad over this floor,
after leveling and bracing the fHoor
syatem, Dhering the winter, the finish
floor started to show eracks where the
underfoyment joints were formed.
Thege cracks appeartocloze up tn the
gummer, Cowld the heat be causing
the particleboard to shrink? If so,
what can I do to eorreet 1?7 —Randy
Pixon, Taylorsville, Ky.

It's not the heat, Randy, it's the
humidity—or rather, the fack of
humidity.

The expertz at both Armstrong
and The Wood Burning Lab at
Auburn University tell me that out-
gide winter air is drier than moist
summer air, The air is used for com-
bustion; its very dryness is causing
the underlayment to shrink, which
allows the joints to "read through"
the finish floor.

Both authorities suggest that you
add humidity to the room. Either
add it by keeping a bucket filled with
water on the stove (as Grandma did);
or, if that doesn’t provide enough
moeisture, install a humidifier. One
ecaution: Place the bucket so that it
can't tip over and burn someone
with hot water.

Furnace conversion
The house | just bought has an oil.
burning furnace, [ there an econom-
ical way of changing this furnace to
burn wood ! —Tim Reisenaner, Ken-
newick, Wash.

The size of the fire box, adaptabil-
ity for the installation of grates and
lack of access doors are only a few of
the reasons why such a modification
isn't practical or safe, My consulting
mechanical engineer advises that if
vour oil burner isn't designed for
conversion to & wood burner, don't
atteampt it
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What makes an Owens-Corning
roof so incredibly durable? Look

inside one of our roof shingles,
There mid

heart orth

ht in the middle. The
le is a layer of

pink Fiberglas® mat.
AMEART OF PINK FIBER GLASS
MAKES THEM LAST.
It won tahsorb moisture. So the

shingles defy

vears of rain and

Snow, W‘it.’rmut blistering, curling

lin
%51» allows us to add
tmca hﬁt much weather-

-D!‘




= he clean, elassic design of this
Is back-lighted, stained-glass panel
looks at home in a variety of contem-

porary and traditional settings.

- - Hung on a wall or placed on a table,

aSSIc alnc = ass the illuminated panel gives off a
mood-setting glow.

o In addition to the stained-glass

apple design, we supply patterns for

making the pepper, orange and pear

glass panels shown here, Choose one

_ . ; _ . design, or make interchangeable

This bﬂﬂk"llghtﬁd. stalned-gtass dlSprY Is 8 handsome panels—they slide in and out of the
accessory, as well as a source of low-level lighting. light box in seconds.

Before you begin work, assemble

[Prease fum [0 page 120

Slained-glass apple, framed
in ash wood, glows above a
rough-hewn table. Alternate
stained-glass panais (right,
top lo bottom) are pepper,
afange and pear,
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The official flag of every couniry
In the world —each minted
with brilliant micro-detail.

Edition limited 1o 25,0040 sets
wiorld-wide,

The fascination of intricate detail in the
liniest area. The precision of a perfectly
formed yet minute work of craftsman-
ship. The complexity of line on an object
smialler than the eve that beholds it, This
is the unique appeal of the miniature,

And now, the engravers and craftsmen
of The Franklin Mint invite you to dis-
cover the intriguing world of the minted
mintaturc, A world that combines the
beauty of 24 karat gold electroplate on
solid sterling silver with the fascination of
meticulous detail in the tiniest area,

‘The Oificial Flags of All Nations Gold
on Sterling Miniatures’ is the most defin-
itive collection of flag miniatures ever to
be issued. For it will include an authentic
mimature porraying the official ag of
every soverelgn nation in the world,

To capture each flag with flawless ac-
curacy in rminiature form is a demanding
challenge to the master engraver and
minter. But the craftsmen of The Franklin
Mint are masters of their ant, so expert in
miniaturization that they can capture
even the most minute details on an im-
age area measuring less than one quarter
of a square finch—from the 50 individual
stars on the United States flag ... to the
timy spokes in the Buddhist wheel on In-
dia's flag ... to the wreath of wheat por-
trayed on the flag of Rumania.

Even the intricate globe-and-star de-
sign of the flag of Brazil, and the hawk of
Curaish on Egypt's flag, can be clearly
seen. And the proportions of these minia-
tures will vary as well, with each one
carefully scaled to the exact shape and
dimensions of the flag it represents,

brniglures abowe shiman sctual sire,

S0 that you can immediately study
each flag in all its fascinating detail, a
special magnifying glass and a pair of
collector’s tongs will be included with
your first group of mniatures. And, to
house and display your complete col-
lection, a custom-designed collector's
case will also be provided as part of
vour subscription.

In addition, each miniature will be ac-
companied by an infomative commen-
tary, written especially for this collection
by Dr. Whitney Smith, the world's fore-
most authority on flags and their history.
Each of these commentaries will describe
the particular lag being honored and will
explain both its history and its symbolism.

As a subscriber to The Official Flags of
All Mations Gold on Sterling Miniatures,’
you will be able to build your collection
conveniently, systematically, and at a
very reasonable price.

Collector's case, magnifier and tongs are provided af no additional charge

The master engravers of The Franklin Mint present . ..
The Official Flags of All Nations —

finely minted miniatures
of pure gold on solid sterling silver.
Just $6 each.

Each month, three new miniatures will
be sent b0 you. You will be billed just
$6 for each gold on silver miniature —a
most attractive price for works of this
guality and craftsrmanship. Furthermaore,
this price is fufly guaranteed 10 you for
every issue in the collection, regardless
of any changes in the costs of engraving
and minting, or of precious metals, during
the subscription period,

As an owner of ‘The Official Flags of
All Nations Gold on Sterling Miniatures,’
yvou will possess the most definitive
collection of its kind ever minted —
combining the beauty of gold and sterlin
silver with the fascination of finely cra&e&
miniatires

However, the 1otal edition of this re-
markable collection will never exceed
25,000 sets world-wide, And subscription
applications will be accepted on an as-
received basis, Therefore, you are urged
to mail your application promplly to The
Franklin Mint, Franklin Center, Pennsyl-
wvania 19081,

The Official Flags

of All Nations
COLD ON STERLING MINIATURES

Permanently limited 1o 25,000 sers
word-wide,
Should be postmarked by
August 31, 1982,
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| The Franklin Mint

: Franklin Center, Pennsylvania 19091

' Please enter my subscription for “The Offi-
v cial Flags U[H Mations Gold on Sterding
SN slecmoring on Sedie dhve rint:
i e on ing sihver minia-
| tures, 1o be issued to me at the rate of
o three per month ing in ber,
: A magnifier and a pair of tongs will be sent
1 1o me with my first group of miniatures,
i and 1 will also receive a custom-designed
1 collector’s case as part of my subscriphon.
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i hilled for each sold on sibver miniature at
| the puaranieed issue price of $6.%, in ad-
1 vance of its shipment,
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'M’s Whatsit
You'd like to see the flea that would survive this collar? So

would we. But this is a different kind of canine accessory.
See next page for the details.

I fell for it

A Swiss company called Intamin makes it. The Six Flags Over
Texas theme park in Arlington opened it first, followed shortly
by Six Flags' Magic Mountain park near Los Angeles. 1 had the
bad sense to be the first journalist to try it out, along with
Hollywood stuntman Dar Robinson.

It's what its maker calls the Free Fall nde, the newest way o
find out if the pit of your stomach is alive and well | see Screamers.,
page 111, July '82). Ride designers have known for a long time —
and Intamin is a leader in the field —that height and speed are
somewhat meaningless numbers when it comes to how the public
will actually react to a new thrill machine. It's the geometry that
counts, And straight down iz absolutely the most thrilling way
to fall,

A fast lift shoots four riders (per carl to near the top of a
128-foot tower, where they are then staged a few feet forward,
so that rollers at the top and bottom of the upright car are placed
in a vertical track. A bell sounds for each of five seconds, then
.. ¥ou just drop. Instant zero-G. The vertical fall is about 60
feet, then the car begins following the rail into a transition to a
horizontal outrun. You're still accelerating, though, and you'l
hit about 35 mph in less than 2.5 seconds. On your back then,
staring at the clouds (if you keep your eyes open), you zoom into
an 86-foot braking section. Air pressure regulated by sensors
that measure the speed of the car every two feet closes the brakes
for a smooth stop— but you'll still pull about 3.5 Gs.

That just describes the mechanics; after the first of five cycles
on the Texas Cliffhanger (as Six Flags has hranded the initial
58 FOPLULAR MECHANICS

version), | was surpnised to find Dar Robinson visibly moved by
the experience. The man who has jumped 14 stories into an air
bag — Hollywood's stunt record —explained: "1 never go off feet
first. This is something different because vou feel you have no
control at alll”

He didn't have to tell me. After five nides, 1 knew that even
another 500 wouldn't produce total acclimatization in your faith-

GEOMETHY OF A FREE FALL RIDE

STAGING AT
90 FEET UP

GO-FOOT
VERTICAL DROP

T

TRANSITION ZONE

SPEED HITS
55 MPH

OUTHLM

\unnuz SECTION
RETURNMN RAIL

—u

LOADING I;‘!LATFD RM

LIFT

. O

PM Technology Editor Robin Nelson with Dar Robinson {righf) on
tha Texas Cliffhanger. Stuntmen never go feat first, says Dar.
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FSCRAM™ (s smualf and unobtrusive—-rugped, hi-
impaet cate has black finich with brushed sifver

Joce, Measures only J- 1/2" 3 4" x 3-172°

Weighs abowt a pound.

Clear Your Home of Mice,
Rats, Roaches and Other Pests--
and Keep Them Out!

SCRAM™ is a home-size version of the
commercial pest control device that's safe
for people, pets and the ecology. Try it in

your home for 30 days.

They don’t call them pests for nothing.
Bugs and rodents can make life miscrable.
And the warmer it gets, the more creeping,
crawling pests show up in your home, Traps,
sprays and poisons seem (0 have little effect

. and professional exterminators don’t
come cheap. Bul now you can eliminate
troublesome pests and keep them out thanks
Tor new ulirasonic SCRAM.

The electronic SCRAM unit dossn’t kill
rodents of insects—it repels them, Early
laboratory research showed that ultrasound
was offective in modifying the behavior of
mice and rais.,

As exterminators began using ultrasonic
sound (o control rodents, other studies in-
dicated that certain frequencies affected the
behavior of insects, (oo, Now, professional
pest  control companies acknowledge the
uscfulness of ultrasonics in controlling cer-
tain rodents and Insects.

UNIVERSITY TESTED

The heart of this new, electronic marvelis a
special quarly erystal speaker. It enables
SCRAM 10 emit ulirasonic sounds that only
pests can hear,

These ultrasonic frequencies “*aitack' the
auditory and nervous systems of rodents and
certain insects causing pain and discomfort.

SCRAM ix effective in repeliing:

Mice Rais

Rosches Carpenler Anls
Crickets Silverfish

Water Bugs Locusis

Fleas «-and many other pests

Note: In spite of some claims, studies
show that witrasound is mot effective in
conirofliing bats or spiders.

The pests are forced to abandon the covered
area and will not retwrn wiile you continge 1o
use SCRAM.

A leading university tested SCRAM a1 ab-
solutely safe for humans and pets, And since
there are no poisonous chemicals, the ecology
is not harmed in the slighrest.

The ultrasonic oulput & above the hearing
range of humans and houschold pets, o
SCRAM s safe for wse anywhere, It will mot
interfere with any elecironic burglar atarms,
fire or smoke detector, TV receplion or other
clectronic equipmeni,

SET UP A BARRIER TO KEEFP
PESTS OUT THIS SUMMER.

When you get your SCRAM you'll begin 1o
nolice some results in a few days. In two (o
six weeks your infestation will be eliminared.
Then continual operation of your unit will
prevent further nesting and inhabitations,

JUST PLUG IT IN.

There's no installation with SCRAM. All
you do is plug it into any 110-Volt AC outlet.
The solid-state electironics and quartz crystal
speaker require only 5 watls of power--]ust
pennigs per month--and it's maintenance
free.

Put SCRAM anywhere: home, apariment,
store, warehouse, or factory. IU's the perfect
answer for facilities where food is stored or
handled such as schoels, hospitals, and
nursing homes.

It will repel pests from areas that are dif-
ficult to seal-off such as garages, farm out-
buildings, boats and vacation homes, One
unit protects an arca up to 2500 cubic feer,

YOU CAN'T BUY BETTER
PEST FROTECTION.

SCRAM is state-of -the-art technology. Un-

(il mow, commercial umits used by profes-
sional pest control companies cost up Lo
$200-—-but lower cost solid-state components
allow SCRAM (0 give you the same pest
repelling power for only 549.95 (plus §2.85
shipping and handling). Now there’s no need
to emply messy lraps of buy polsonous
chemicals again and again.
TRY IT FOR M DAYS
WITHOUT RISK.

We wrge you (o try the SCRAM unit for 30
days. If you don't see proof that it is the most
advanced, efficienm pest eliminator available
today, return it for a complete, no-guibble
refund--including return postage. You are
profecied by a one-vear manufacturer’™s war-
ranty as well ax Shelburne™s 26-vear repula-
tion for satisfied customers.

HERE'S HOW TO ORDER.

To order, sumply send your check for
$49.9% plus 52,85 shipping and handling 1o
The Shelburne Company at our address

below, Credit card holders can spesd their
delivery by using our toll-free number.

—CREDIT CARD HOLDERS—
CALL TOLL-FREE:
24 hours a day — 7 days a week

(800) 638-6170
OR

{800) 228-2606
—Marviand residents call 363-4304
Get rid of rodents and insects without us-
ing messy traps or poisonous chemcals, Let
SCRAM clear your home promplly and ef-
fectively. Order one loday and try it for a full
maonth at no obligarion.

The
Shelburne
Compemyy

110 Painters Mill Road Depr. 5-66
Owings Mills, MD 21117 (301) 363-4304
© The Shefburne Company 1982




need a lot more braking outrun as well=and it's really the first
few feet of drop that do the job, At about a $2 million cost to the
park, the ride 1s far less expensive than looping roller coasters.
And nothing beats it from O to 55, — Rebin Nelson

ful correspondent. Six Flags bas exclusive rights to Free Fall for
a year, but Intamin president Kurt Lucas hinted that, tvpically,
rival parks are lined up already to buy a “higher and faster”
maodel. The increments may make for good ballyhoo, but it will

A

Whatsit revealed

This on-duty watchdog is wearing body armor. It’s made with
layers of Dupont’s Kevlar by a British firm. Production Versa-
tility Ltd. of Winborne, in Dorset. It's light enough to allow the
dog comfort and freedom of movement, but will stop a .38-caliber
bullet at point-blank range, according to the manufacturer. Jackets
must be made to measure for individual animals.

Possible candidates for the new uniform include the valuable
dogs thar have been trained to sniff out drugs and explosives. One
such dog. emploved at a European air terminal’s security station,
was said to have recently received a death threat by mail. "

MAKE A LEATHER
CHECKBOOK COVER

Wheels Need
Locks, Too!

With
McGARD WHEEL LOCKS

The best thell prolection you can get!
Replace only one lug nut on each wheel with & McGard lock. McGard locks leature
an éxtclusive narrow groove key patlern thatl's virtually impessible to pick. McGard
makes locks to it almost all domestic and imported. on and off oad vehicias.
So don't setlle for less — get McGard, the leader In wheel and tire securily.
For a free catalog of McGard products, send your name and address to:
McGard, Inc. Depl. 6 B52 Kensinglon Ave., Buffalo, N.Y. 14215 (716) B33-6120

USE McGARD'S NEW RUST PROOF LUG NUTS, TOO.

VALUE
Protect WHEN COMPLETED
YOUR Wheels JUST LACE IT UP & GO Learn leathercraft

33 you complete this beautitul leather crieck-
book cover. Well send you everything you
need, plus a FREE 1982 leathercrafl catalog
packed with hundreds of exciling projects

You also get a SPECIAL BONUS — all for
just 52.00.

Fand ﬂ;ﬁ
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EARN $50,000.00 PER YEAR

Drilling Business
* Water Wells * Core Drilling * Soil Sampling
* Test Holes * Seismograph * Augering * Horizontal Drilling

P.0, Box 237, Dcpi PM !dnugordu Hlll 88310 |
: - or , Telex: 73- elesery
I Tel: (505) 437-5044 or 437-8275, Telex: 73-254 (Tel Dal) ‘
| am interested in the Explorer Series Drilling Rigs.
it s o Vs o pleis '
! { ) EXPLORER 2000 I
|

Nome:
Address: Tel:
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Build PM's Delivery Wagon

wle received enthusiastic re-
sponse to our plans for a pedal
car that readers could build them-
selves |Build The GT'8. papge 124,
June '80). Interest in pedal cars de-
veloped more than seven vears ago
along with interest in the motor
powered Mini-Indys (Build The
Mini-Indyv Racer, page 36, Aug.
‘75, and Build PM’s Mini-Indy I1,

This wagon converts
to a dump truck or
roadster. Kids'll never be
bored with a play vehicle as
versatile as this one.

page 110, May '78). This delivery
wagon is made ol laminated ply-
wood. The plans sre simple and the
instructions are easy to follow.

The greatest challenge in pedal-
car design is the wheels. The delivery
van requires lightweight, old-style
wheels that are both sturdy and
reasonably priced.

Designer Peter Stevenson met
this challenge by choosing standard
bicycle hubs to uge in the wheels:
they produce an almost friction-free
rolling wheel. Other parts for the

REAR DECK,
BEAT BOX-~
{2 FLYWOQD

REAR AXLE=
12" DA, ROD

FENDERS-1/4" PL
V2 PLYWOOD BACK

DOD,

WHEELS-
16"-DiA BICYCLE TIRES;

BODY TRIM-UF FLAT ELECTRIC CABLE;
DOOR HANDLES ARE WINDOW LATCHES;
VAN 15 47" HIGH AND 88" LONG;

WHEE LBASE, 48" TRACK, 25"

DRIVE RODS-3/8"-0lA. PIPE

PEDALS-2B"-DIA PIPE]
HANGERS-7/16"-DlA. ROD

LAMINATED PLYWODD HUBS;
COPPER PIPE OR PVC BEARINGS;
IB-DMA BOLTS FOR FRONT AXLES

wEES
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DELIVERY VAN BODY= 1/4" PLYWOOD

STEERING WHEEL- 1/2" PLYWODD;
SHAFT— 1727 PIPE AND FITTINGS,
END FLATTENED AND

BOLTED TO TIE-ROD

STEERING SOCKET

HODD-METAL F LASHING

ENGINE BOX=
14" PLYWOOD

RADIATOR-

1427 PLYWOOD:
EXPANDED METAL
GRILLEWITH
CHROME TAPE

HODSE CAP ON
LENGTH OF HOSE

HEADLAMPS—
BELF-
COMNTAINED
BATTERY
EIGHT

STEERING
SOCKET

TIERQD
13 HARDWODD FRAME
KING PINS=1/2"-DIA. PIPE FITTINGS




cars are generally available in hard-
ware stores and home centers at low
cost, The designer estimates that
the total construction cost for the
wagon should be around $100,

The newest addition to our mini-
pedal line, PM's Delivery Wagon,
converts to either a pickup/dump-
ster or a roadster. The pickup/dump
unit is attached with two hinge pins

Delivery wagon is three vahicles in one:
Pickup/dump truck conversion is balow.
Remove pickup and wagon bodies lo gel
the roadster. Delivery wagon is used for
iraveling puppel show (righl and bottom).

and the delivery van hooks up with
two wingnuts and two screws. The
body trim molding is UF (under
ground feeder) electrical eable. Lou-
vers on the hood are quarter rounds
with the ends rounded. The hand-
some grille is expanded aluminum
screen door protector.

The kids will think the neatest
feature is the removable radiator cap.

It is really a hose cap attached to a
length of hose that is open at the
bottom. It will take all the water
the little guys want to add.

Ordinary butt hinges are used on
the doors in combination with a
window latch. Headlights (self-con-
tained battery lights) are a new ac-
cessory that will also be very popu-
lar with the kids. And the lights are
a great safety feature if play sessions
continue after dark.

The plans (see below) include a
materials list to make shopping easy.
It's possible that vou already have
many of the parts around the house.
This will let you build the car for
well under the estimated cost. P

HOW TG ORDER PLANS

Complote plans for the PM Dalivery Wagon,
nciuding how-lo-boild instructions and ma-
terials flist, are available for 3985, which ine
cludas firsi-class postage and handling. Send
check ar money order o Delivery Wagon,
Slevenson Projects, Box 584 PM, Dl Mar,
Calif. 92014, Canagian residents please re-
milin U5 funds

AUGUIST 1082 63



3-passenger seating, Tinted glass,
standard. standard.

Swing-out
side vent
windows,
standard.

14.8 gallon tuel tank
tor long range:

562 EPA estimated
highway miles.

Intermittent
windshield wipers,
standard.

Steel-belted 5-speed -
radial tires, : overdrive transmission,
standard. standard.

Its hard to believe this is the
lowest-priced truck sold in America.

1982 Mazda B2000 Sundowner

5895

truck is built to haul a heavy

ayload—1400 pounds of it.
ven s, its 2-litre, 4-cylinder

: = engine delivers uutatant.‘hng
You can believe it. The 3 fuel €conomy.

Mazda B2000 Sundowner is
today’s lowest-priced truck.

If you still

38 [27| find itall a

Yet it comes with an astound- ' £ sthwymp Estmpe  little hard to |
ing number of standard fea- I : believe, we invite you to visit |

tures, including a 5-speed
and steel-belted radﬁ]5

your Mazda dealer for a
close-up lock at the

Not one of these features value. There you'll find a B2000 Sundowner.

is available on Toyota's or three-passenger seat detailed
Datsun’s lowest-priced truck, in textured 1.-'in:,f1. MNew instru-
each of which costs hundreds mentation with electronic

more. check panel. And handsome-

Seeing is believing.

maZbDa

Just one look inside the ly trimmed door panels com- | The more you look,

cab and vou'll see more of pIete with armrests.
the Mazda B2000%s excephnnal You can also believe this

Rlaputnatunet s sucpevhe o 0 Sqnduewinet Shortbed, Actus] prices set by dealiss. Tases, Boimoe, (e bl Opthoets Af
matice . Axailshifis _.-.4_,-.,..-.,._- I b tures T vy, " 1982 BN estimater for commpacineg n;n:rp-ﬂ-n ur 20
i, sipend Ao woather Aoidal highway Illll.l'.!hi.h Hfr bably 11c'|'-- Calif 18 Fsi hwy in

the more you hke
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NEW SKY SPIES FOR KILLER

HURRICANES

Hurricane hunters this year are relying on new aerospace technologies to
help watch for a vicious killer that’'s statistically overdue.

by Marc Stern §

he trigger is cocked and there’s tension in %

the air as America’s meteorologists look g

| down the barrel of a killer hurricane—the i
| kind that strikes with murderous force ap- 3

proximately every 10 years. Even worse,
there are the superkillers that touch down
on land about every 25 and 35 years, No kill-
er storm—of what meteorologists call
“Force Four” or “Force Five” strength—has
struck the continental United States since
196%, when Hurricane Camille cut a path

| from Mississippi to Virginia, leaving in her
wake 255 dead and more than $1 billion

| woarth of destruction. Statistically, a 10-year
storm of similar magnitude is overdue this

vear, while a 2b-vear storm of even greater

force could come any time this decade.

Of course, knowing that a killer may be on
the way is of little help to officials
trying to warn populated areas
to hunker down or evacu-
ate. The trick iz pet-




VIDEO DATA b

TRANSMITTER

From 22,000 miles, GOES
sateliite shoots a Visible
Atmospheric Sounder (VAS)
beam into the hurricane to

gel temperature readings at
& variety of altitudes. The
temperatures shown at right
are typical. Readings are
taken every 30 minutes. Any
temperature shift gignals a
change in the direction of
the storm. Meanwhile, Orlon
aircraft employ sensors 1o
aweep the skies for local
temperature and other data
to help GOES track a storm.

ting a fix on the hurricane at least
a few hours before it strikes, giv-
ing people in its path a chance to
elear out. With the latest additions
to its satellite and computer arse-
nal, the National Oceanic and At-
mospheric Administration (NOAA)
feels better prepared this year
than ever before.

Up in space, the NOAA Geo-Sta-
tionary Satellite GOES-E,
launched in May 1981, has stan-
dard optical photographic equip-
ment that creates the weather
maps you see every night on TV,
But it also packs a brand-new
piece of hardware called a Visible
Infrared Atmospheric Sounder, or
VAS. Turned on and off a few
times for tests in its first year of
orbit, VAS has been put to work
gathering data this hurricane sea-
son for the first time. VAS shoots
an infrared beam from its earth-
stationary orbit 22,000 miles aloft
through the cloud bank helow. The
beam bounces back to GOES-E,
and is analyzed by an on-board
computer. Then GOES-E signals
an earth station with the tempera-
ture and moisture content of the
hurricane's body taken at various
altitudes.
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Temperature shift is the key to
predicting the path of a big storm
hours in advance. As thermometer
readings move up and down at var-
ious heights, winds change direc-
tion and pick up or reduce speed.
In the past, using a cloud photo-
graph, meteorclogists could deduce
only general differences in temper-
ature and moisture, based on areas
of darkness (high moisture) on the
weather map. But the VAS beam
penetrates the cloud bank and
gives accurate temperature read-
ings for specific areas, The beam
sweeps wide areas of the map as
GOES-E rotates in orbit, providing
a complete U.S. profile every 30
minutes. Federal officials are
banking on just such data to save
hundreds of lives.

In the early hours before a hur-
ricane strikes with full foree, it
sends before it a “storm surge”
that increases the height of coastal
waves and churns up violent
winds. A Force Four storm surge
can convert 5-foot coastal waves
into 18-foot giants. In a Force Five
hurricane, such as the one that
killed 408 people in Florida in 1936,
the surge-powered waves rise to 25
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Calculator Or
puter-
Which Should

You Poclet?

There are many programmable calculators
on the market and new pocket computers,
too. Here's how to decide which type is
best for you—and then, what
models are the ones to consider.

by Herb Friedman

Radlo Shack
TRS-80 Pocket Computer-1

ECHANICS m;ﬁa sl A AN

hough we tend to think of

microcomputers in terms of
desk-top models, such as those
from Apple, Commodore, IBM
and Radio Shack, in actuality,
we-often don’t need the tre-
mendous computer power or
memory built into such full-size
computers. Many tasks we
think of as requiring a personal
computer can be handled, just
as easily, at far less cost, with
a programmable calculator—or
one of the new pocket comput-
ers.

For the engineer calculating
street grading while standing
on a mountain of dirt, anything
that will solve simple math
problems will be satisfactory;
he doean’t need a cassette or
dise storage system. On the
other hand, there's the sales-
man who, 20 times a day, must
figure out the cost of cartons
needed to ship a few million
widgets or a hundred gizmos.
His big need is for something
that will remember, from one
customer to the next, the pro-
gram steps that caleulate the
eost of the eartons.

Hewlett-Packard 41CV
Calculator




How do you decide whether
you need a programmable eal-
culator or a pocket computer?
To make that choice, you must
first understand their differ-
ences.

The modern programmable
caleulator is actually a comput-
er; the two differ mostly in the
way the program is entered by
the user, In the case of the pro-
grammable caleulator, the pro-
gramming is entered in key-
strokes, just as if the problem
were being solved directly for
the first time. For the pocket
computer, the programming is
generally written in Basic, the
same language used for desk-
top computers.

Programmable calculators
and pocket computers come in
all types and styles, providing
everything from a convenient
way to “remember” an ordi-
nary arithmetic program to the
nearest thing to a “full-blown,”
desk-top personal computer,
complete with Microsoft BAsIC,

Early models of the program-
mable calculator were simply
“scientific” calculators that

could remember the key se-
quence used to enter the origi-
nal formula or numerical data.
Onece the program was learned
by the calculator, the user
needed only to enter the new
variables for each run—not the
entire program. The early pro-
grammable calculators could
also be programmed to test val-
ues, compare results and even
branch to a different routine as
a result of the tests and com-
parisons. If this sounds like a
computer, that's just what it
is—a small computer that hap-
pens to be programmed by
mathematical function rather
than by a BASIC program.

The pocket calculators

Many modern programmable
calculators, such as the Hew-
lett-Packard HP-11C, have non-
volatile contfinwous memory,
meaning that even when the
calculator is turned off, the
programming is remembered
until cleared by the user or

written over by a new program.

Continuous memory is main-
tained by providing continuous

an alphanumeric display for
words, as well as numbers.
Hewlett-Packard's 41CV Is_

thinnest portables. Toxas
Instrument’s 59 calculator
is programmed by magnetic
cards and it attaches to &
variety of optional devices.

Texas Instruments 59
Calculator
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power to special memory cells that
draw so little current there is es-
sentially no effect on the life of the
batteries.

While the programmable calcula-
tors are inexpensive and conve-
nient, their use is somewhat limit-
ing when it becomes necessary to
change the program in memory,
becausze the program must be
keyed in one step at a time.
{Though it's possible to store sev-
eral small programs in a budget-
priced programmable caleulator,
there isn't all that much memory
available to begin with.)

For those whe need more than
just a calculator that will remem-
ber the user's program, there are
programmable calculators that are
really full-scale computers.

There are many options avail-
able with these models. Some have
plug-in memory modules, so that
you can enter very long and in-
volved programs. The HP-41C and
others in that line from Hewlett-
Packard now feature this option.

All of the higher priced program-
mables, such as the TI-59 and HP-
41C have printers that attach for
hard-copy printouts of programs or
data.

And, depending on the model of
calculator, there are various ways
to store a program so that you
have to keyboard-enter it only
once. A few such systems store
data on magnetic cards, cassette
tape or even in printed bar-code
form (as on a grocery package) to
be read by a light pen. Or prewrit-
ten programs are available on
plug-in program modules.

Program memory

The program module provides
the most convenient way to pro-
gram a programmable calculator.
All but the most basic models
make provisions for the module,
though it might be called by some
other name. The program module
is & small plastic "cube” that fits
inte a socket built into the calcula-
tor (see photo at the end of this
story). It is a factory-programmed
ROM (read only memory), contain-
ing many programs on the same
general subject. Simply pressing a
few calculator kevs causes the pro-
gram module to load the desired
program automatically into the
caleulator’s memory.

Program modules are available
for many subjects, including gener-
al business, mathematics, financial
planning, all engineering disci-
plines, aircraft navigation, real-es-
tate management, home-construe-
tion estimation, heating and venti-
lation and even recreational
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E!'Eﬂl’ﬂm mable Caleulator

Pocket Computers

HP-11 | TI-58 | TI-58 | HP-41 PC-1 | PC-2 | HHC
Battery backup memaory ° e [ ] & L]
Plug-in memory L L ®
Numeric display ® ® ' ® @ ®
Alphanumeric display ™ ™ ™
Keystroke programming e . ] [ ]
BASIC programming ™ ™
Plug-in programs (ROM) ® ] @ °
Mag card storage ™
Accessory mag cards
Cassetle storage L ® L
Accessory printer o @ o & a &
Price 5135 £115 | $250 5250 2160 | 5280 | 5595

games, Many users could probably
rely solely on programs available
in a program module.

For those who need to write
their own programs, or who must
store data developed through a
module or a custom-written pro-
gram, some of the programmable
ealculators feature storage on a
small magnetic card. The mag card
storage system can be built into
the calculator, as in the Texas In-
struments TI-59, or it ean be an
optional plug-in accessory, as it is
for the Hewlett-Packard HP-41,

Programs are also available as
"listings" that can be typed in by
the user. Some of these programs
are available in books, which are
reviewed in this month's Electron-
tee Manitor.

The HP-41 is one of the very lat-
est of the programmable caleulator
designs. It features an alpha entry
and display (letters, numerals or
characters). The alpha mode allows
the user to program English lan-
guage “prompts,” which are re-
quests for information.

For example, if the user wanted
to run & program to calculate com-
pound bank interes:, he could eall
up the program by entering the
word INTEREST, rather than a series
of numbers. Similarly, the prompts
would ask for the desired informa-
tion directly, and the display might
indicate PRESENT vALUE when the
program was asking for entry of
the amount of the deposit. The an-
swer might be labaled PUTURE vaL-
UE.

Among other “computer” fea-
tures of the HP-41 are four input/
output “ports” on the rear that
can be used for memory expansion
modules, a magnetic card system,
a light pen for reading bar codes or

a combination printer and plotter.
The precise features available in

g programmable calculator depend

on the price and the specific model.

The pocket

Unlike the programmable caleu-
lator, the pocket computer has a
more-or-less standard, typewriter-
style keyboard and is programmed
in BasIc, the common language of
personal computers. (To be more
precise, the pocket computers pres-
ently available are programmed in
BaAsIC; future pocket computers
might provide for other lan-
guages.) The sophistication of the
BAsIC depends on the computer's
model and price. The levels range
from an elementary verszion of Ba.
s1C to an Extended Microsoft Basic
as powerful as you might expect to
find in an advanced desk-top com-
puter. The pocket computer also
funetions as an elementary scien-
tific calculator, providing the four
arithmetic functions of multiplica-
tion, division, addition, subtrae-
tion, and, perhaps, square root,
powers and the value of pi. All the
ather scientific mathematical func-
tions are provided through the Ba.
sic, as they are for desk-top com-
puters,

Depending on the model, a pock-
et computer can display a single
line of up to 24 characters. The
more advanced models can also
display symbaols and bar charts in
addition to alphanumeric charae-
ters,

The original sasic-programmed
pocket computer was the Radio
Shack PC-1, which is manufactured
by Sharp. [t's also sold as the
Sharp PC-1211. Though the version
of BASIC i3 somewhat limited—for

(Please fwn o page 105)



Every U.S. president since FDR has wired the Oval Puting nsasty Duat Uiiios. praes Sontan

ences, FDR made reporters stand close to

Office. Even a president's bedroom has been bugged. a bugged lamp (above). A wira ran from the
lamp 10 & basement room, where a marine
by Jack Anderson and Bob Sherman ‘“’:""- monitarmd the tepw: recoroly. |
L/ = -
arly in 1988, Sen. Robert Ken- Each in his own way, President " d
nedy asked President Lyndon and senator, prepared for the one- ;
Johnson for a private meeting to on-one encounter in the White ' )
talk a little politics. It was before House Cabinet Room.

Johnson's poor showing in the New
Hampshire primary, and the Presi-
dent was still planning to run for re-
election. Kennedy hadn’t an-
nounced his own candidacy, but it
was no secret that he was thinking
about a race for the White House,
The two men were shrewd, passion-
ately political animals; there was
no personal love lost between them.
It promised to be a lively exchange
of views.

Jock Anderson, the syndicated eolumnizl, doea mosi
of his investigative reporting from Washington, O C
Hob Sherman 18 hus associote.

LBJ issued a brieforder to Jack A.
Albright, head of the White House
Communications Agency: ''Let’s re-
cord the meeting.” Albright, now a
retired major general, knew what to
do. He told us: ""We put in one micro-
phone, It was hidden in the table. It
should have worked beautifully, ex-
cept it didn't."” It was only later that
he figured out why.

"He [Kennedy] brought in a brief-
case, which he kept in his lap, and
they talked for 30 to 40 minutes,”
Albright recalls. "We weren't lis-
tening, of course; all we could do

P it Didis dEawing
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"‘Bobby Kennedy, wise in the ways of White House bugging,
had carried a jamming device in his briefcase.’

]

i

i
g -

was record. When we tried to
play it back, all we got was a
bzzzzeeettt.” Bobby Kennedy,
wise in the wavs of White
House recording, had carried a
jamming device in his brief-
case,

Ever the exacting taskmaster,
Johnson ordered a transcript of the
private meeting prepared immedi-
ately. When Albright broke the bad
news, he recalls, LBJ drawled, in
exasperation, possibly tinged with
grudging admiration: "That son-of-
a-bitch!™

Secret presidential eavesdrop-
ping predates Watergate by more
than three decades. Oval Office
bugging was done as early as the
1940 presidential campaign, if not
earlier. Franklin Roosevelt worried
about reporters misquoting him at
his informal press conferences, so
he ordered a recording system to
back up his human stenographer.

FDR's setup was a fairly elabo-
rate "Sound on Film" device, in-
stalled by the Secret Service in a
special room almost directly be-
neath the Owval Office. Jack Ro-
magna, the White House steno-
graphic reporter from the final
Roosevelt years through the early
months of the Kennedy administra-
tion, remembers that the Secret
Service built a special floor-to-
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ceiling booth for the machine in the
basement room.

We can identify the device for the
first time: It was arecording system
patented by John R. Kiel, an inven-
tor then living in Evanston, 111, It
used 35-mm movie film, but was
unigue in that it recorded transver-
sely, rather than longitudinally,
along & sound-carrier strip. This
meant that more conversation
could be recorded on less film and it

also made it easier to locate a par-
ticular point on the recording.

A microphone wire snaked up
from the basement through the
Owal Office floor and into President
Roosevelt’s desk, where it emerged
in a small, shaded bronze lamp that
sat in front of FDR and concealed
the microphone. Unlike the tele-
vised extravaganzas of today, FDR's
press conferences were intimate
gatherings. At times, reporters were
practically leaning over the mike.

Prof. R.J.C. Butow, a historian at
the University of Washington at Se-
attle, has deduced that FDR used an
RCA 88-d microphone. This 2
inch-diameter device was tough to
hide, and a far ery indeed from the
mikes of hearing-aid size Rich-
ard Nixon used, to his regret, 30
years |ater. But it served itz purpose
well; the quality of FDR's voice is
unusually clear. Kiel's invention
gathered dust after the 1940 cam-
paign, but was still in place when
Roosevelt died. Though FDR's desk
was removed, Harry Truman kept
the recording system and even
tested it on occasion. But he evi-
dently disliked the recorder, though
whether for ethical or practical
grounds is unclear. Stenographer
Romagna remembers the sound
quality as being very poor.

Truman tapes made into discs
The Truman Library in Indepen-
dence, Mo., contains about 10 hours
of recordings. It is believed that all
but about 30 minutes were made on

CABINET ROOM TABLE-SYSTEM NO.1

TOP VIEW
L
I | |
| B 1= FoR SveTEw
S aey Prasis --E;_E;;r NO, 2

|l P N e R i

e e e

i - o i

MICROPHONE POSITIONS: 18

The eight microphones which Lyndon Johnson had ordered hidden around the Cabinet
table fed Into just two systems. This created wild distortlons and was often unintelligible.
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“In the last 16 months of his presidency, JFK recorded about

the "Sound on Film" de-l v
vice in 1945, soon after
FDR's death. Inexplicably,
however, a 30-minute seg.
ment dates to 1947. In that
vear, the National Archives
took the film and rere-
corded it onto 16-inch discs
that were eventually sent
to the Roosevelt Li-
brary in Hyde Park,
N.Y. A master tape "0
was made in 1973.

The White House Communica-
tions Agency was created in the
1940s as an outgrowth of the Signal
Corps operations at the White
House. Jack Rubley, an agency
staffer in the Eisenhower, Kennedy
and Johnson years, savs that one
Agency task was to record "all the
Presidents’ utterances in public.”
These public recordings were tran-
seribed and given to the press and
others who required them. It was
only natural, then,that the Agency

4. Erjq.lr Hoover might have exaggerated
LBJ's bugging capability. He told Nixon
not to use the White House switchboard.

which did the public recording
would later take charge of presiden-
tial eavesdropping.

Secret recording began on a
grand, albeit primitive, scale when
John F Kennedy entered the White
House. Evelvn Lincoln, JFK's per-
sonal secretary, was the operator
of the recording equipment. In the
last 16 months of his presidency,
JFK recorded about 600 telephone
conversations and White House
meetings.

Kennedy taped his telephone con-
versations on a Dictabelt system lo-
cated in Evelyn Lincoln’s office. She

recalls that the President had two
toggle switches directly in front of
him, but out of view, on his desk.
One was flipped to tell her to start
the Dictabelt for phone calls. The
second instructed her to initiate a
taping system for personal meet-

4 ings. She activated both systems

with switches on a panel out of view
on her own desk.

The Dictabelts were kept in a cab-
inet in the secretary's office. There
were two that operated in sequence,
providing only about 30 minutes of
recording time. The tape machines
were downstairs in the basement
room that housed the audio-visual
offices of the White House Com-
munications Ageney, Evelyn Lin-
coln said. ;

Memories are sketchy from that
period, but Mrs, Lincoln believes
that the President could also signal
her to start recording by flipping a
switch on his favorite rocking chair
in front of the fireplace in his pri-
vate office. He would often meet
with small groupsin that area. Mrs.
Lincoln says a microphone was
under an adjacent coffee table.

600 telephone conversations and White Hoitse meetings.’

President Kennedy recorded in
the Cabinet Room, as well. The
Kennedy Library in Boston has 125
reels of tape from Oval Office or
Cabinet Room meetings and 27 Dic-
tabelts including 275 phone conver-

sations. Mrs. Lincoln (the self-
proclaimed " White House sound en-
gineer') became the guardian of the
Dictabelts and reel-to-reel tapes af-
ter JFK was assassinated,

How extensively did JFK bug his
meetings and calls? Air Force Gen.
Godfrey McHugh, a Kennedy mili-
tary aide, assumed that most calls
were recorded. He learned of the
taping system when two FBI agents
appeared at his White House office
and accused him of breaching secu-
rity over the telephone. They
playved a tape for McHugh in which
he was discussing a flight Air Force
One had made recently. "It had
been in The New York Times that
day,” he recalls telling the G-men.

Robert Kennedy is believed to be
the first person to make use of the
Kennedy presidential tapes. He ap-
parently used them in researching

(Piease furn o page 107)
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The originals may be extinct, but breeders
are keeping the species alive.

by Rich Taylor

rd POPULAR MECHAMICS




Yr.ﬂ.l come down the hill at Lime Rock
right at the top of third gear, which
is 100, 110 mph. You're arm-wrestling
for control as vou clip the apex of Div-
ing Turn, the Cobra in a classic four-
wheel drift. When you shift to fourth
and nail it, the whole car sidesteps a
foot or so, and you can feel the carti-
lage in your neck snap from the top-
heavy weight of your full-face helmet.
Halfway down the front straight,
which iz only a matter of a couple hun-
dred vards, the speedometer of the blue
E.R.A. Cobra pegs itself at 160,
though the tachometer con-
tinues to climb. Out of
the corner of your
left eye, vou get
Just a hint of an
angry red fender
as Cobra enthusi-
ast Randy Harti-
gan, in an E.R.A. 427
=C, edges up next to
vou, trying to slingshot
past.
You rocket along side by
side for what seems like forever,
tlose enough to reach out and touch.
But it's really less than a second before
the sipnposts flash by . .. 3...2...1
... already vou're standing on the
brakes, that little rodent of uncertainty
pnawing at vour gut, as the trees 1eap
out from the end of the straight.
Hartigan's red roadster, whose en-
gine he built himself, is on the line, and
there's nothing yvou can do as he
sweeps across vour bow and dives for
the first apex in the Hook. But like ev-
ery lap for the past two hours, he'll go
wide into the zig-zag where you can
pass him again—two shimmering dots
of color caught in a crescendo of noise,

- @

Greal old cars never die— thay vibration and heat on an unforgettable
just get replicated by the next gen- spring afternoon.
Im::“éf;;’;?;:ﬂ";Ii._‘agfr';;:::;; ':' This isn't your normal road test. Ev-
427 SC models (center and right) ervthing about it is a little larger than
are from E.RLA. Conmtemporary and life—the cars, the speeds, even the leg-
E.RA. are two ol the firms making ends that have grown up around a wily
Cobea clonas that joak, smail Texan named Carroll Shelby and the

wthicbiied b i o e ears he built. The last real Cobra came
M photox Tayior-Constanting off the line a decade and a half ago, and

there were only a handful, even then.
Yet the cars have never been more pop-
ular. And this Cobra mania is spread-
ing like wildfire.

Cohra mania assumes many forms.
There's a Shelby American Automobile
Club, some 5,000 members strong, most
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The Cobra 283 (lell) and the 427 (right) are both
originals and are virlually priceless In today's
markal In tha 19680s, thay sold for $8.000.

of whom have been forced into col-
lecting all sorts of Ford-powered
performance cars because there is
only one Cobra available for every
six club members.

There is a booming industry in
reproduction parts for Cobras,
Mustang GT-350s, Sunbeam Tigers
and other cars blessed by an asso-
ciation—however remote—with

The Great Shelby.

But the most unusual signs of
Cobra mania are the clones. Now,
replieas of old cars are nothing

new, You can buy evervthing from
a "Bugatti” with a Volkawagen
chassis to a Mercedes Hd0K-ish Ex-
calibur powered by a Chevy VB ta
a Stutz Blackhawk built on a Ford
truck chassis,

The difference is that while ev-
eryone knows an Excalibur isn't a
540K, even Carroll Shelby has
trouble telling a real Cobra from a
clone.

One thing sets a Cobra clone
apart from a Shelby—the price. A
genuine Cobra 427 in good shape is

worth upward of 375,000 these
davs, and 100,000 is not too much
to pay for an exceptional example.
By comparison, new Cohra clones
sell for under $40,000, ready to
drive. Better vet, vou can buy a
do-it-vourself kit for just £14,000
and finish it for a total investment
of 25,000,

What this means to you is that
while a $100,000 Cobra is an in-
vestment, a 325,000 clone is a car.
It's not a car the way a fi-year-old
Valiant iz a car, but vou can get in




and drive it around without get-

ting totally parancid about every
pothole, intersection and gawker
coming the other way.

As far as we can tell, there are
three reputable manufacturers of
Cobra replicas, people from whom
you can expect to receive what
they promize. We brought samples
of all three to Connecticut’s Lime
Rock Park.

We alzo invited ‘Ken Eber, the
president of the Shelby American
Automaobile Club, to bring both his
original Cobra 427 and restored Co-
bra 289 50 we could compare the
new clones directly with two of the
best Shelby Cobras in the country.

The three replicas were from
Contemporary Classic Motor Car
Co., E.R.A. Replica Automobiles
and Aurora Cars Ltd.

Contemporary Classic Replica

Contemporary sells two models: a
Replica 28% and Replica 427 SC.
They're both built on the same chas-
gis. [t starts with a pair of 4-inch-
round tubes, tied together by 4-inch
cross members; that's surprisingly
close to the original Cobra frame.
The suspension is Jaguar XKE at
both front and rear—a convenient
way of getting an all-independent
suspension as well az four-wheel
dise brakes,

Since each frame is custom-built,
you get to specify your own drive

(Piegse luwn i page 108)

Fiberglaas body of Contemporary 427
kit i= a lot tougher than aluminum
body of original Cobras, and It won't
rust. It's also a lot cheaper to fix

in the event of an accident,

R

GRX Aurora copy of 283 (top)
is avallable only fully
assembied and sold as new
car with 12-month warranty.
Depending on tuning, its
427 engine {above) can do
300 to 500 hp. Replica
interior {left) is spartan,

but functlonal, just like
original. Authenticity

In detail is everywhere,
Mote the safety wire on
knock-off hub spinner
{bottom left) to prevent
spinner from backing out
during spirited motoring.
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ow To Pick A Perfect

ntil recently, only a few per

sonal-knife types were pop-
ular. There was the pocketknife that
could be used for whittling and the
multiblade camper’s knife of the Boy
Seout type. The hunter’s sheath
knife was related to the Army and
Marine fighting and survival knives
of several years ago. These, in turn,
were modified varieties of Bowie

Kershaw Camp and
Field Model 1030,

from Kershaw Knives, Lake
COswago. Ore, one of an
gatensive line, comes with
a litted l=alher sheath.

Schrade Old Timer Sharplinger is
by Schrade Cutlery, Elfenviila,
MY, makers of Unicle Heénry,
Scrimshaw, and limited adilion
collesior ines, as wall,

Puma Hunter's Pal, Model 6397,

a handmade Imporied by
Guimann Cutlery, MounTt Vermon,
LY., I8 from exlensive line.

American Blade boot knife,

new Irom American Blade
Cutiery, Chattanooga, Tenn.,

has a 3%:Inch blade with concave
back and butlalo hom handles.

Uica Kutmaster Stockmen's
Model 3258, by Utice Cullery,
Wiica, N.Y., is a classic
‘pocketknife with clip,
sheepsloot and spey blades.

Ibberson Extending Ruler
folding kKnife of Shelfialid
steal, imported by Garret!
Wade, Mew York, NY., shows
scale size of knives above,

knives, with century-old heavy
blade and clip-point designs.

But today’s knivez are different,
and the finest are much more expen.
sive. Models shown here range from
under $20 for the classic Utica
Stockman, $27.50 for the folding
rule or $35 for the American Blade
boot knife, on up to several hundred
dollars for fancier engraved designs.




by Jim Woods

imperial Frontier Model P-IV
folder {far righl)'ia lrom

he extensive lines of Imperial
Knife, New York, hLY. one

ol the largest cullery companies.

Case Shark Tooth Modei P197I55P
{centar) by W.R. Case & Sons Cutlery,
Bradlord, Pa., is part of a line

whose old knives have

become collectors’ itams.

Crosman Hunter 956 Lock-Back
i5°a Sinch, heavy-duty model

from the new line ol folders

and fixed-blade knives from
Grosman Alrguns, Falrport, N.Y.

Buck Duke Modeal 500, a folder
lock-back (far right), is from

Buck Knlvas, El Cajon, Calil,,
considarad the originators of
popular big bell-pouch folders,

Rigid Navajo Pocket Folder
{canter), from Rigld Knives,
Lake Hamilton, Ark., is a
iock-back with angraved leaves
ambedded on 24-karal gokd,

¥.a-Bar Foider Model 02-2822,
from the Ka-Bar Div, of

Cola, Cleveland, Ohla, is a

mink lock-back with calorful
mather-of-pear] type hanidies.

A material that has influenced con-
siderable change is stainless steel.
No longer is it a metal with un-

BenchMark Diamondback Folder
(helow), from BenchMark Knives, Gastonia, N.C.

: T has a Aolox System blade thal slida-rolls
predictable qualities that appeared forward and locks in place.

shortly after World War I1. Now, an
increasing number of

quality knives
made worldwide
are atainless. Gen

erally, U.S, factory-made




blades use 440 stainless, while the
several hundred custom knifemak-
ers employ 440C or 154CM.

The plastics of modern technology
have also had considerable influ-
ence on knife construction. Natural
handle materials—horn, bone and
ivory—are still in demand for some
expensive knives, but for various
reasons are in short supply. To meet
a growing demand, plastics such as

PR 5
Morseth custom $50 kit (above) from A. G.

Russell and $25 Rigld Knives kit (below)
show models ready for finishing at home.

Lexan, Delrin and Micarta are the
answer, None of these are new. Lex-
an is the practically bulletproof ma-
terial that is sometimes used for
cashiers' cages. Delrin has been cast
and machined into high-strength
aircraft components for years, Mi.
carta, a phenolic resin developed by
Westinghouse, has been in use for
electrie insulators sinee the 1930s,
All of these machine relatively easi-
ly, take a smooth finish, are warm to
the touch, and will cutlast the steel
in the blades.

Better locks

Perhaps the biggest design im-
provement has been the blade lock
for the folders. [t has put new safety
into folding knives, and has helped
personal knives become socially ae-
ceptable. This wasn't the case at the
start. The first lock-back folders,

Double-edge Arkansas
Bowie {above) and
Classic Bowie knite
(below) are both from
Charles Hipp's Bone
Knife Co., located

in Lubbock, Tex.

F L..l-l. L
I BLODD GROOVE'

generally considered to be the prod-
uct of Buck Knives in California,
were large knives with husky
blades. For several wyears, “buck
knife" was the generic description of
a lock-back folder from any manu-
facturer. The big folders rode in
equally big snap-flap pouches, fre-
quently hanging from the belts of
some members of our rougher social
element. In time, the knives hbecame
smaller and more finely finizhed,
disappeared into pockets rather
than belt pouches, and then
emerged in belt pouches once again
as they became respectable. Now, a
lock-back folding knife in a belt
pouch is as common as a wristwatch
in the everyday dress of many men,
and a few women, in all manner of
occupations,

There are g number of variations
in lock locations and advertising
names, but the folding-blade lock is
usually a lever that runs the length
of the handle back. When thizs leveris
depressed, the forward end that
engages a notch in the blade tang
pivots up and relezses the blade.

A zimple and lessexpensive device
is the liner lock, a springy brass
divider between blades or handle
zcale and blade, that snaps into
place behind the blade tang when
the blade is fully extended. To close
the blade, the liner is warped aside
with the thumb. More complicated
and expensive is the axial lock. This
is primarily offered by custom knife-
makers, but Gerber Blades and Ker-
shaw Cutlery, both in Orepon, have
axial lock models. Blade locks are
not new, and some antique folders
have clever ones.

MAIL MARK

CLIP

L

GRIND LINE /

KiCK

L 1y LOCK-LEVER

e LOCK LEVER
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Shark Tooth Model P197 L S5P, from W. R. Case & Sons Cutlery, attracts collectors.
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Better shapes

While the latest popular blade
designs aren't brand new, one that
was rediscovered about 25 vears ago
and dubbed the “drop point” is a cur-
rent favorite and a good compromize
shape.

Knife blade shapes are identified
by point style and location. Hold the
knife horizontal with the edge down.
If the blade back is straight to the
peint, the style ie “straight point.”
It's a good skinning and slicing
blade, and knives so equipped are
classed as skinners, although there
are specialized shapes that do a bet-
ter job.

If the back of the blade curves up,
the point is called a “sweeping” or
“swept" point. If it angles down to a
point below the blade back orisina
curve that resembles a ski jump, the
blade has a “clip” or “clipped” point.
If the downward curve is like that of
a bullet trajectory and the point ia
more than midway down the blade,
it is the “dropped” point. When the
blade back and edge have identical
curves, it can be a dagger shape if

Locking folders are most popular. Axial
Lile-Lock {top) s aboul $200; Western's
Lockback 5-534, $40; Utica (bottom), §15.

the back and edge are parallel, or a
spear if the blade is widest where
the point curve starts. There are
numerous other blade shapes for
vour special needs, and variations
include sheepsfoot and apey blades
that see lots of use in pocket
knivesz.

Almost every knife company
produces most of the standard pat-
terns. A pocketknife maker will sup-
ply a Stockman’s knife with clip,

{(Fiease hum lo page 132)



febiut in early B and fealurs
gpuralion wragpped in

will be

be named "Sunfize.” is px
wieigh about 200 pounds

by Cliff Gromer

T‘hey’re putting the sizzle back in
at General Motors—just like it
was in the old davs, Let's face it,
they had to do something. All that
their lineup of boring, mundane cars
was doing was generating boring,
mundane sales figures.

S0 GM is trying something old. It's
called performance. Outright sex
appeal. Body by excitement.

GM ia even talking different num-
bers. Gone are the amount of gro-
cery bags or Little League baseball
teams they can cram into the back of
a car. Or how many inches of hip-to-
ankle room there are to stretch out
in, The numbers we're now hearing
talk about acceleration times from
zero to 60 mph. And we like what we
hear.

Some of the razzle-dazzle cooked
up by GM for its future models is evi-
dent in the 1982 Chevrolet Camaro

GM Pulis intoThe
ast Lane

GM wants to cure its showroom blues and put
some excitement back in the line. Here's
a sneak look at how they plan to do it.

‘84 PONTIAC P-CAR

and Pontiac Firebird. These cars are
turning heads and generating show-
room traffic the likes of which Gen-
eral Motors hasn't seen for years.

Can GM maintain the beat of
excitement created by the restyled
F.body cars? Judge for yourself,
with this sneak preview sample of
models that will be coming down the
pike over the next three vears.

General Motors will continue its
“ineredible shrinking car” routine
so that by 1985, all “full size" family
cars will be reduced to wheelbase a
mere 2.8 inches longer than that of
the current X-models. Big cars such
as the "85, Buick Electra, Cadillac
deVille and Fleetwood models all
will be front-drive models based sub-
stantially on the X-car platform.
The Chevrolet Caprice also will go to
front-wheel drive in 1985 and have
the same 104.%-inch wheelbase as
the ‘82 Citation.

The Caprice has only two years
remaining as a rear-wheel-drive

model. But starting in ‘83, the Impa-
la Caprice will be in reality a re-
skinned Malibu. While the Malibu
nameplate will be retired next year,
the existing mechanicals will be
retained-for the 1983-84 108.1-inch-
wheelbase Caprice. Overall length of
the car will be 184 inches.

Power for the "85 Caprice will come
from a two-liter V4 base engine, with
a hotter 3.0-liter V8 also available.
Checking off the diesel option on
vour dealer’s order form will get you
a 3.l-liter V6. Chevy, at one point,
was considering a supercharged ver-
gion of the diesel, but that's no
longer in the cards. Chevrolet also
has shelved its plans to build s five-
eylinder diesel for the Caprice,

Pontiac's P-car will debut as a mid
'83 or "84 model with the name “Sun-
fire."! The mid-engine, rear-wheel-
drive two-seater will serve as a mild-
mannered commuter car or a pocket
hot rod, depending on power-train
options.
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While unmistakably a "Vette, the '83 model will
lose those hulking fenders and gain a hatch-

back. The body will remain all fiberglass.

At the bottom of the power ladder
will be Pontiac's 2.5-liter, throttle
body injected, pushrod “Iron Duke”
four-cvlinder. Hard-core tire smok-
ers would be wize to bide thewr time
and wait for the Chevrolet-designed,
turbocharged, 2.8-liter V6 that will
come on the scene sometime after an
initial run of cars.

The engine in the P-car will be
mounted transversely behind the
twin bucket seats, and will drive the
rear wheels through a four- or five-
speed overdrive transaxle,

The P will use a fiberglass body

bolted to a steel skeletal frame and a
welded-steel underbody. Light park-
ing taps should be shrugged off by
the soft polyurethane bumpers inte-
grated into both ends of the car.

Weighing in at about 2,000 pounds,
the car, equipped with the turbo V&
option, should offer a level of perfor-
mance that would put a Corvette on
its best behavior.

Styling will be on the order of a
Fiat XI'® and only one body configu-
ration will be offered—a notchback.
All you fresh air fans will go for the
targa-type removable roof section.

Size-wise, the P-car will be on a

82  POPULAR MECHANICS

par with a Mazda RX.7. Overall
length will be 150 inches, and wheel-
base will measure 9 inches.

Mechanical goodies will include
four-wheel dise brakes and rack-
and-pinion steering, The front sus-
pension will be set up Chevette-
style, with lower A-arms, coil
springs, shock absorbers and stahi-
lizer bar, MacPherson struts will
suspend the rear.

Over at Oldsmobile Div., the "84-
‘85 Old= 98 will bear a close resem-
blance to the recently introduced A-
cars, but will be about 2 feet shorter
and some 1,000 pounds lighter.

'83 CORVETTE

‘84 ELDORADO

Barely 2 inches longer than the current
Cimarron, the "B4 Eldorado will be styled

in door-stop fashion—a largs wedge
o disturb the slipstream as litle as

possible. it will be front-wheal drive,
with the base engine & 2.0-liter V4,

Styling will emphasize a sharply
raked windzhield, low and wide front
end for good aerodynamics, and a
high trunk. Cadillac and Buick will
get gimilar versions. Sticker price at
your local Good Olds Guy will be
about 20 big ones.

Upzeale at Cadillac Div., an un-

(Plegse turn to page 111)



P &t Mark Stetverbarger

‘84 CAPRICE

‘84 OLDS 98

The Chevy Caprice will be bullt on GM's basic bullding- Bearing & close resembiance to the recently Introduced
block platform, the X-car front-drive chassls. A 2.0- A-cars, the Oldsmoblle 98 will be 2 fest shorer and
liter V4 will be the base engine, with a 3.0-liter appraximately 1,000 pounds lighter than the current
ges V6 and 3.1-liter diesel V& optional. Like other S@s. Styling will be from the folded-paper school of

GM cars, It will be shaped along asrodynamic lines. design, with raked windshield and sharp angles.
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Double-Duty Diving Gear

Underwater equipment Is surfacing to be used
for other water sports and even activities ashore.

by Bill McKeown

OUTDDORS EDITOR




boy, N.J., are Reversible Shorties.

2 Also for cold-weather waterskling or
spray of sallboarding, Parkway has new
Tempest coverall, a bolero jacket,

3 For O'Brien International Bullfrog knee-
board riders and sallboarders, there are
waterproo! windbreakers and wet sults.

The Mikonos IV-A, with automatic expo-
sure and flash, can surface for photog-
raphy in rain, snow or blowing sand.

s A waterprool, digital-reading depth/dis-
tance finder, Dive Ray from Morrow
Electronics, Salem, Ore., also spots fish.

6 New flashlights by Tekna, Menla Park,
Calit,, are rated for depths to 2,000 fest
and 12,000 candlepower with four AA celis.

Like prehistoric fish that changed
into amphibians and climbed
ashore, a lot of diving accessories
aresurfacing thissummertotakeon
additional uses. Anything that can
keep you warmer, safer or better
equipped for sport under water is
likely to do a guod job at water level
or above, as well—sometimes, too
much s0.

Full wet auits that can retain body
heat under cold water or even under
. ice may become unbearably hot in
sunlight. Exercising in one can
‘bathe you in sweat and make you

feel like you're wearing a straitjack-
et in a sauna. But sboard a spray-
drenched sailboat on a cold and
windy day, running white-waterina
raft or kayak, or taking dunkings
while sailboarding or water skiing, a
rubber suit can be the answer to
staying warm.

Choosing a shortie suit may be
best. The full-length, one-piece wet
suit, plus gloves, bocties and helmet,
keeps you warm while diving. But
shorts and a vest of thinner neo-
prene or a jacket with nylon sleeves
may be all that you'll need to ward

off cold spray at sea level. These
allow much more freedom of motion,
and are infinitely easier to put on
and take off. Many dive-suit, board-
sail and water-ski companies are

now providing eolorful models.
Because underwater accessories
are made to survive salt water
conditions, their rugged strength is
an advantage ashore. What a diving
light, for example, gives away in
added weight (not of great impor-
tance in subgurface gear), it makes
up for indurability for a camper who
{Pragse turn o page 134)
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Crafting your own tools

is especially satisfying.
Here are three hand

tools and one power-

tool accessory that are
enjoyable to make and use.

1 Handsome
Edge Sander

Aruuzhur-lhnn-deﬂil'ed edpe s

usually left on lumber after it's

ripped with a saw. An experienced
woodworker might choose to plane
the edge, but Lthere is an easier way.
This edge sander, when used with
care, helps you to do professional-
quality work.

Use heavy hardwoods, bolts, rods
and brass plates to bring your sand-
er in at a hefty 4% pounds or more.
The heavier weight requires less
muscle power for downward contact
pressure. If it is necessary to “one-
hand" the sander, the curved brass
bar on top (besides adding some
extra weight) directs some of the
downward pressure from the back
handgrip toward the front of the
tonol.

As you hold sander firmly by knob and han-
die, you'll find its beefy welght helps you do
the work. This handsome tool will be the
pride of your collection.

Cut the main body block from a
well-seazoned piece of maple. The
side plates are black phenolic plas-
tie, but since thiz material iz expen-
sive, and hard to find, you can also
use sheet acrylic or any sheet met-

Cut the handle and front knob
from mahogany. The hold-down
bolts in the handle and front knob
are carriage bolts with their shoul-
ders filed off to allow flush tighten-
ing.

Cut a slot for a screwdriver in the
top with a hacksaw,. Carriage bolts
are preferable because they have a
larger head and a lower profile than
most machine bolts. This makes
them blend in more smoothly, espe-
cially on the front knob,

Aszsemble the side plates and birch
edge puides and then clamp them to
the main body. Now bore the holes
for the %ein.-dia. guide bars., This

MATERIALS LIST—EDGE SANDER

Ko,  Size and description (use)
Tha < 178« 990 maphe (hody)
V4 = 3 = §F mahogany (gnp)
dim. « I Jinoity)
3 = 1w 99" birch {sdge guide]
Sfm = 23 w 0V shesl acrybc (side plabe)
Yaow 1% w 1TeC brass {snd plate)
Y ow 1 = 11%° bress {iop bar
Ghe din = § camage boll
FeTddia = £ camage bof
n-dia # 5 sheel (guce bar)
Swarddia = 27 thumbscrew
To'-tha. BIESS withei
1% «ha. Imathar washar
A9 COMpresson sprng
VW Ty o= 17 (thumbscrew)
1" M. & gval-head brass sCTew
1" Wa. 10 i steal screw
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step assures perfect alipnment to
binding during adjustments.

The oval serews in the end plates
protrude slightly above the surface.
This provides two distinct points for
the leather washer to bear against
gothat it can gripthe abrasive strips
securely,

Because of the limited finger room
when the side guides are brought in
cloze to the body of the sander, the
thumbserews must be narrow, vet
strong and easy to operate, Make
them from %-in.-thick brass bar
stock and ¥e-in.-dia. bolts. Seribe the
shape of the knobs on the bar stock.
Then drill and tap before cutting
knobs from the bar,

Loosen or remove side plates for easy
inatallation of abrasive paper. Paper must
be tightly secured with wingnuts. Any slack
will cause paper to tear or wear quickly.

Use epoxy to glue the ¥ein.-dia.
serews into the knobs. Since metal
does not have a porous surface to

absorb the epoxy, its bond depends
on a tough mass that surrounds
irregular shapes, and makes them
immobile. So, the trick is to create
pockets into which the epoxy can
run. Grinding or filing irregular
notches along the portion of the bolt
that is to be threaded into the head
creates these epoxy pockets. Polish
and buff the knobs and then saw off
the heads of the bolts.

Be sure to use brass instead of
steel to keep the %-in.-dia. steel
guide bars from becoming dimpled.
This would allow them to skip out of
adjustment and would also cause
the travel of the guides to become
ragged.—Robert F'. Bessmer

2 Sheet
Steel Tool

round flat stock is sheet steel
ground on both sides to produce
flatness and a specific thickness
such as 0.0625 (Vis in.) Use this stock
to make the one-piece tool shown
below. Carry it with you; it will come
in handy.

This tool consists of a combination
af holes, slots and other useful
details: It includes a screwdriver,
wrenches for small square and hexa-
Zon nuts, gauges for checking rods
for Y, ¥- and %s-in. diameters;

thread chasers for remewing and
cleaning 6-32 and 8-32 threads, slots

3 d s ¥ T T T
EACH SQ.=1/4" SCREWDRIVER
L Il L .
| | I
SHEET METAL ROD GAUGE /,/
AND WIRE- ¥4
BENDING 5LOTS / /| THREAD CHASER | WRENCH
o rd
- / L ]
- / v _~"| | RODGAUGE
“1 ! =3 o ek 3 il s /r 1 ]
j': § '\_' ':1 ;‘i : E-lﬁa""_.'. 25 ‘EJ- fﬁ.«HE?HOL’E
e
~.]
-]
T
=l ‘ | __P-ANGLE CHECK

BT i =

gan s

o ™~ ROD GAUGE

1
WRENCH | RULE THREAD CHASER
1] ™ x - g

Duplicate this "tool"” or use this drawing as a moded. Then add “‘wrenches,” holes, siots,
and angle checks for dimenslons and degrees that are sulted to your particular needs,

for bending sheet metal and wire, a
maodest ruler and an edge arrange-
ment for checking 45°, 80° and 1357
angles.

First., make a pattern drawing of
the tool on self-sticking label paper
and apply it to the cleaned surface of
yvour steel blank. Shape the blank
and make slots with a milling ma-
chine or with hand tools. Drill each
hex hole to its bolt diameter and
scribe aline around the outer nut for
the hexagon shape. Then convert
the round hole into a sgix-sided one
with a jeweler's saw and file. Pro-
vide the threaded holes with clear-
ance to catch dirt and chips by cut-

Use a small hand grinder for smoothing the
edge at base ol screwdriver blade. Remave

the seif-sticking pattern when you're done.

ting two opposing notches in each
hole with a jeweler’'s saw.

To make the rule divisions, clamp
the blank flat on the compound rest
of your lathe and position it to move
parallel to the lathe centerline.
Then clamp a boring bar in the
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lathe-headstock collet, with its cut-
ter tip extending downward and
pressing lightly against the surface
of the tool blank. Space the gradua-
tions at Ye-in. (0.0625 in.} intervals
by using the scale on the compound
feed serew, and engrave by operat-
ing the eross-feed screw,

File all tool edges and sand to
make them smooth and bring mea-
suring parts to the correct angles.
Round corners for comfort in han-
dling.

To harden the tcol, heat uniformly
to a “cherry red"” and then plunge it
edgewise into cool water. Polish a

amall area on one surface to bright-
ness, and then reheat the piece uni-
formly, over a gas burner, until a
straw color appears on the polished
apot.

Hemove tool immediately from the
heat, let it ¢cool, and then polish all
over.— Walter E. Burton

3 Accessory
Sanding Table

When you sand small parts such
as dollhouse furniture or mod-

el fittings, a sanding table iz often a
necessity for accuracy. The table
shown here can be easily made by
the hobbwyist. Most of the work can
be done with the Dremel Moto Shop
for which the table is an accessory to
the sanding dise.

Use hardwood such as oak and
note that all pieces can be cut from a
single piece of stock 1 % 6 % 10 in.
long. The frame and wood pivots are
constructed of pieces *1 in. by % in.,
and the table is % in. thick.

Once the pieces are rough-ripped,
you can make final cuts with vour
Moto Shop. Then cut the % x ¥%ein.
end notches in the frame sides to let
in the frame front. The pivot blocks
are let into the front frame member
in dadoes ' in. deep. Bore holes and
cut the slots in the pivot blocks
before rounding the tops. Use your
corner braces to determine the
width of the slot (kerf). The braces
should be fairly snug, yet free
enough to move within the slot.
Attach pivot blocks to front frame
member with screws and glue.

Bore the side frame pieces for
assembly and counterbore the un-
derneath side to let in the hex nut
and lock washer at the zaw base.
Assemble the frame with screws and
glae.

Now, using the dimensions in the
drawing, position and drill one of the
holes in the saw base. Attach the
frame and use the hole in the other

MATERIALS LIST—SANDING TABLE
Mo, Siie and dedcriplion (usa]
b x W w 58" pak (frama froot)
ik o= i = 577 Opk (lame Fige)
58 = 3 @ 17 oak (pivol Block)
Y w P w T30 hardwood (1abie)
Y ® 1 = 1° comer brace
10-24 « 39" Tl maching somw
10-24 iockiwasigs
1034 wngrad {preol maf)
¥ Mo. B Th screw
& Mo, 4 Th sties
1024 = 4% Th maching screw
1024 hae mut
10-24 = 17 rh sorow
Mo, 10 lal washer
atdiz = 1547 dowed
ut.gim = 4" dgwel
r.
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Here's an accessory sanding table for sccurate and sasy sanding on your Dremel Moto
Shop. The Moto Shop Hsell cen be used for most of the work after rough cuts,

EXISTING DRILL NEW 7/32 1A 14" Dla. MOLE [}
MOUNTING $OLES HOLE (2 PLACES) W sne P
7 1 ___,j £l = ar#”
BASE~ / 2 MOTOR i'_\i <L g e s i r o
\ ! : . .i I-..._”r'
178" B-78™ 1-7/8" e |
B | | FIVOT-NUT WRENCH
[ A l
TABLE-FASTENING DETAIL
_3NETDIA,
== gor i) LE
TABLE D o ' 5
H— E? . -G F;T:vmrn. COUNTERRORE
N {Egtliﬂi?uﬁrfs% &L DETAIL OF
-—_._@ 4
PIVOT NUT : % Ea it
Dt 1S ok
SIDE
FRAVE-B w @ i *
L-———‘@' e ks
6—% il Sy R
?:;-'éﬁ" _ = 58"
SAaw W + .
B’ISE : EBONT }ﬂs:.-‘ml‘-. HOL.'. _f
M | 5 i M D E FRAME A DETAIL OF FRAME A




leg to position and bore the second
hole. Don't worry if the second hole
doesn’t fall exactly where it should
according to the drawing, Just keep
the front frame piece parallel to the
sanding dise plane.

Install the corner braces after
grinding one leg of each corner brace
round. The pivot screws must be
locked in plage s0 they won't turn
when the wingnuts are adjusted.
You can do this by applying quick-
setting epoxy cement over the head
of the countersunk screw. To be
effective, the holes in the wood pivot
bloecks should be counterbored suffi-
ciently so the screwhead will be
slightly recessed. This will allow the
epoxy to grip some wood as well as
the screwhead.

Adjust angle of the table with a pivot-nut
wrench, aa shown hers. You make the
wrench yoursel! from a 4-In. length of %-
In.-dla. dowel. Store it with the table.

Unee braces are installed, position
and bore the holes m the saw table.
If you think that you haven't been
too accurate, mount the table frame

on the saw base with the zanding
disc in place. Then check to be sure
you can tilt table as required with-
out coming into contact with the
dise.

To adjust the table's angle, you
must make a pivot-nut wrench, as
shown in the drawing on page ER.
The wrench is made from a ¥i-in.-dia,
length of dowel 4 in. long, and a short
piece of Yi-in.-dia. dowel that acts as
a finger grip for extra torque. You
may make a similar tool of your own
design, but be sure you can apply
enough pressure on the wingnuts to
fix the table securely in place. Since
vou'll be using this table for preci-
sion work, a slight ghift in the table's
position could cause problems.

—John E. Gaynor

4 V-Block
Clamp

Lblack elamps are simple tools,
but they are indispensable for
the jobs they do. By making your
OWN, YOU can save money, as well as
ereating different-size clamps for
the various sizes of V-blocks vou use
most often. [ started making my own
clamps when [ lost the one | used
with the No. 742 Brown & Sharpe
block shown here. The clampis made
from 2¥-in.-outside diameter alumi-
num pipe with a Y-in. wall.
Chuck one end of the stock piece in
a lathe and support the other end

V-block clamps are

with a steady rest. Use a convention-
al ecutting-off tool bit to cut a ring
from the pipe; make it % in. long.
Then, meke a C-segment by cutting
a section from the ring to form a gap
a few thousandths of an inch wider
than the V-block width between its
side grooves. This dimension 18 giv-
en as 1%s in. plus in the drawing.
Next, mill or file ¥° notches at the
ends of the C-segment so the ends
will fit into the block grooves.

At the mid-point of the C-segment,
drill a hole with a No. 7 bit and tap
for a ¥-20 carriage bolt.

Use a 2-in, carriage bolt threaded
its entire length. For ease in turn-
ing, drill a %-in.-dia. hole in the

indispensable for metal-working projects on tubes and rods. This
clamp can be made in & short time and duplicated in various sizes to fit your needs.

218

-1 [

r 18- DA,/ EE sigr 4l
VETDIAHDLE  Fiie=1/420x 7"
INBOLT HEAD 5= CARRIAGE BOLT
=
58YLONGx  EZF 120 THREADS
24727 DIA, 5 I PIPE
=
! i#" Fa

i

["\C;"‘y _.

1-3718" =}

192 102 % 2" V. BLOCK

An ordinary V-block |a shown with the parts
of simpls clamp. After a ring section Is cut
from a plpe (Upper right), a C-segment s
made by cutting a section from the ring.

square part of the bolt head and fit it
with a 24%-in. length of steel rod. Cap
the ends of the rod with sections cut
from %ein. aluminum rivets. Drill
rivets so they can beé press-fitted.
If you are concerned about mar-
ring vour workpiece, fit a brass or
aluminum cap over the clamp screw
end.—Walter E. Burton
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Build This Colonial Pie Safe

he pie safe, variously called the

pie cupboard, kitehen safe, tin
safe, and even the meat safe, came
into use in the 17005 and was made
until about 1880. A large cabinet,
made to hold pies, bread, and some-
times meat, it had pierced tin panels
in the doors and usually on the ends.
The tin panels were for ventilation
and to keep out insects, but they also
servied a decorative purpose. Usual-
Iy, the eabinets had one or two draw-
ers, most often above, but some:
times below, the tin-paneled doors.
The wood was often pine or poplar.

Pie safes are classified as Ameri-
can country furniture and are popu-
lar today, particularly among young
people. Antigue shop and auction
prices begin at about $200. You can
buy everything needed to build a
reproduction of this popular item at
a cost of less than half that figure.

I chose Na. 2 white pine for the
cabinet shown because it iz easy to
work, attractive when finished, and
materials can be found in nearly any
lamberyvard. No. 2 white pine is
much less costly than ¢lear pine and
a few small knots enhance the
appearance of authenticity. By
planning saw cuts in advance, I was
able to avoid using stock with large
knots or other biemishes.

Start constructing the pie safe hy
making the doors and side panels.
Cut frames from 1-in. stock (actually
measuring - ¥=in.} Note that door
stile K i= ¥ in. wider than the other
door stilex because the right door
overlaps the left. The short horizon-
tal side frame pieces are 4, 5, and 10
in. wide. All other frame parts are 2
in. wide. You can save time by rip-

Colonial ple safes no longer cool ples made
by the dozen. Modern methods let you bake
one ple at a time, 50 you can use this repro-
duction as a kitchan cupboard.

Begin construction with doors and sides
that contain the tin panels. Test-azsembile
first for a good frame fit, then once again 1o
center pattern of each tin panel.

Craftsman Ralph Wilkes is
an authority on antiques.
This pie safe is his third

reproduction for PM.
Inspired by the originals,
Ralph picks models you can
make easily in your shop.

by Ralph S. Wilkes

Knobbed right door overiaps left 1o hold it
closed. Add & catch for right door,

ping, planing the edges, and sanding
all framing stock before assembly.

Cut pieces to the proper length
and prepare the jeints for mortise
and tenons. Cut the %-in, rabbet on
the door stiles. Test-assemble
framesz and mark the edges for the
tin-panel slots.

Start construction by attaching cabinet
frame to side panels with Ye-In., No, 10 fiat-
head screws. Screws are countersunk in
cabinet frame’s vertical cleals.

To make this glot, use a fine-tooth
plywood blade on your table or radi-
al-arm saw. Set the saw for a cut just
over V: in. deep.

You are now ready to make the
pierced tin panels. You may find a
brown protective coating on both
sitdes of the tin when you buy it. This
coating can be readily removed with
paint thinner (mineral spirits) and
No. 00 steel wool, Use the steel wool
with lengthwise strokes in the final
stages,

With standard 20-in.-width Aash-
ing tin available in hardware and
building material stores, there is no
waste, as 6 linear feet provide mate-
rial for the 10 = l4-in. panels, leav-
ing 2 in. for a practice strip.

To pierce the panels, you need o
round punch, o tool for slotting, and
a suitable backing. See the drawing
at the end of the story for the shapes
of punches you need. A chunk of
hardwood, preferably 12 in. or more
in dinmeter and sanded reasonabiy
smooth on one end, makes an ideal
backing.

Before vou bégin plercing the pan-
els. make a few practice holes and
slots in a piece of scrap in order to
determine the force needed to make
the perforations. A lightweight ball-
peen hammer does a good job.

The pattern =hown was one of the
moxt common i the 19th ¢entury,
Afterenlarging the pattern to the 10
# 14-<in. panel size. make two or
three extra copies in case you dam-
age one while using it. Secure the
patterntothe tin at the corners with
masking tape and you are ready to
bhegin the job of piercing.

The panel may tend to curl up-
ward as vou work., You can prevent
this by tacking it down loosely with a

P ooler photn Geaoloe: Arcona; Py ek and
whel phoipg and congihychon by e aufor

Atter side panels, doors, shelves and bot-
tom are inatalled, begin assembling drawer
runners. You will find it easy if you work
from the back and through the top.
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WORKSHOP MINICOURSE
SHOP TRICKS FROM A CRAFTSMAN

ften, when preparing an article
about building a major piece of
furniture, space prevents the writer
from inserting many of the little
shop tips that all craftsmen have in
their bag of tricks. 1 find that in my
woodworking class I am frequently
asked questions regarding informa-
tion that many how-to writers, | sus-
pect, conzider too basic to cover.
Since 1 build the projects that [
write about, | am constantly re-
minded that certain tricks should be
shared with PM readers. Thus, I
plan to de just that in this space
from time to time. This month, we
will diseuss two very basic aspects of
woodworking—gluing and clamp-
ing—and some of the techniques for
doing both suceessfully.

Glulng

It is safe to say that I, like many
woodworkers, probably use either
white or carpenter’s glue 90 percent
of the time. It sets quickly, yet
allows adequate working time for
getting parts aligned. Although it
dries hard under ideal conditions in
about four hours, 1 still allow all
glued-up projects to rest undis-
turbed for 24 hours. The strength of
these glues is evidenced by the fact
that we can use them to laminate
turning blocks for use on the wood
lathe.

The single biggest glue problem

When this inslde corner joint waa closed
tight, there was glue squeeze-out. Since
surface will be painted, excess s simply
wiped off with a water-dampened cloth.

After the wiped surface has had time 1o dry

completely, sand the surface smooth.

every attempt to avoid glue squeeze-
out. Since the glue prevents a finish
from penetrating, you will have ugly
“white" spots wherever there is glue
on the surface. Here are some pro-
fezsional hints for achieving pro glu-
ing techniques:

The sama holds true for cutside joints. Your
best bet is to first scrape olf the excess glue
using a wood spatuls (plece of Iattice), then
wipe workplece clean with a wel rag.

Frn'l'ulbnnd cabinetmakers—if they spot

glue squears-out—allow it to dry over
night. The naxt day, the hardened glue is
saslly removed with & razor-sharp chisel.

can scrape off excess glue using a

wooden spatula followed by a thor.

ough wiping with » damp cloth.

That's all there is toit, regardless of

the type of joint.

B On projects to be stained, it is
(Plaase furn fo page M11)

o avold fumbling and dropping clamp pro-
tective pads, temporarily affix them to the
clamp, as shown, using masking tape.

for beginning woodworkers that |
have observed is that the average
person simply uses too much of it. A
professional will put on a scant
amount of glue and still remove a
great deal of it to minimize a chance
of squeeze-out. The important thing
is to apply the glue to both surfaces,
then remove all excess before press-
ing the parts together.

If the work is to be stained and
varnished, vou should really make

Fur mod fumlh.lru l:lumplnu tasks, howev-
er, author prefers to tape the wood scraps
1o the workplece. Make certain they are
opposite each othér so that both ciamp
jaws are shielded from the work.

B It is just about impossible to
avoid getting some glue on your
hands as you handle the glue pot
and parts. The best method to avoid
tranzferring glue from hands to
wood is to keep a small supply of
sawdust handy (there's a treasure
beneath your table saw). If you sus-
pect that there is glue on your
hands, rub sawdust between them.
[t's better than using a wet rag.

B If the project is to be painted, you

Fallure to insert scrap ltonh between the
clamp jaws and the work is sure to result in
damage to the surface, as here {circles).
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Potatoes, popcorn, canned
goods: They all have a
safe wintering place in

this handy root cellar.

fter you've harvested a blue-rib-
bon vield from vour garden, the
next step may be to provide storage
for your bumper erop, 20 vou'll have
fresh vegetables throughout the
winter. Master gardener Dick Ray-
mond accomplished this with a root
cellar that he built in a corner of his
basement.

This cold cellar is a modern ver-
sion of the traditional root cellar, an
underground pit which was usually
covered with earth. It can store root
crops and other vegetables, as well
as canned goods,

PM has further updated the root

94 POPULAR MECHANICS

Enjoy A Year-Round Harvest

1,2 The root cellar provides a place to
store all your raw end canned vegetables.

3 Outdoor alr antars through a register.

4 DiHerential thermostat outside cellar
activates the fan when cold air s needed.

5 A temperature sensor is put outdoors.
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cellar by devising a means of cooling
it when needed, using outside air.
The controlling device in this cooling
gystem is a differential temperature
thermostat. By means of sensors,
this thermostat keeps tabs on the
temperature outdoors and the tem-
perature in the root cellar.

You can set the thermostat to acti-
vate a fan when the temperature
outdoors is 5° F. cooler than the tem-
perature in the root cellar. The fan
draws this cool air into the root cel-
lar to cool the vegetables. The fan
turns off automatically when the
temperature in the root cellar is
within 2%" F, of the outdoor temper-
ature. (For supplier information on

the thermostat and other items, see
the list at the end of the story.)

An additional freeze cutoff sensor
mounted in the root cellar keeps the
fan from running when the temper-
ature in the root cellar falls below
42° F. Then the cellar iz cooled by
natural airflow,

Root crops are preserved best in
ecolder temperatures, between 32°
and 40° F. Although the cellar is
largely below grade and, therefore,
shielded from temperature ex-
tremes, in areas with severe
winters, there is some danger of
freezing temperatures in the cellar.
In these areas, it is wise to keep a
thermometer in the cellar; if the

temperature drops near 32° ., you
can seal the intake vent. When yvou
seal the intake vent, however, be
sure to use the manual override on
the thermostat, so the fan in the
sealed vent isn't activated when the
inside temperature rises.

Sufficient humidity keeps produce
from shriveling. Humidity should
generally be above 80 percent for
most vegetables; many thrive in 90
percent humidity. Ideally, you
should keep a hygrometer in the cel-
lar to measure humidity. Or you can
check the vegetables from time to
time to see if moisture is needed.

Locate the root cellar on a north

Please lumn o page 135)

Tn carry hig harvest ol vegetables from the
garden o the root cellar, master gardener
Dick Raymond uses Ihese easy-to-build
slacking boxes. They heip keep vegetablas
from becoming bruised, damaged, or other-
wise unfit for storage by the lime they getl 1o
tha rootl cellar.

The big handles make the boxes aasy 10
carry and they let you haul a full week's sup-
phy from the root cellar o the kitchen, oF carry
freshly canned products from the kitchen
back 1o the root cellar.

The boxes also come n handy for storing
an odd squash or a handful ol potatoes that
won't fit into & bin or on a shall. This overflow

Easy 1o bulld and easy to carry, these convenlent stacking boxes
go from the garden, plied high with vegetables, to nest in neat
stacks In en unused comer of the root cellar.

Stacking Boxes To Carry Your Garden Produce

ol vagetables might otherwise and up on the
floor, 1o be kicked or stepped on accidentally.
¥ou can also stack the boxes to save floor
Space. You can évan use them for vagetable
storage elsewhere—Iina pantry, a cool closet
or gn a porch, for instance.

The boxes shown are made from the
remains of an old packing crate, and assem-
bled with 4d and 6d nails. You could also use
pina. fir or other available stock to bulld tham.
Each box measures 11% = 16% = 24 in.,
and holds about a bushel of produce. How-
evar, you can modify these dimensions so
the boxes will fit in a vacant spol in your rool
callar.

Begin work by cutting the six differant
types of parts to size. Center the nesting
cleals on the end members and fasien tham
wilh 4d nails. Fasten the ends to Ihe sides,
using butt joints with 6d nails, Check hat the
COMErs are sguare.

Position the botiom boards, leaving about
%-in. spacing between tham. Again, check
the box carefully for square and then fasten
the bottom boards 1o the endpieces with &d
nails.

Fasten the handles o the handle supports
with 4d naiis. Then position the handle sup-
pors in the box; fasten them 1o the box ends
and 1o the sides with 4d nails —P.5,

?"wfﬂ'f"ﬂw
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How To Keep Your Car
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From Being Stolen

You can’t stop the break-in, but with
one or more of the security systems available,

f autoe thelt doesn't mean much to
vou right now, you've ]Jrnl,::ﬂ:ri:.'
en hit. Don't count Vour
. though: with 1.1 million
y your
s Nour i May
already be on someone’s hit list.
Few thefts are ever solved, be-
cause the police have their hands
full trying o prevent more serious
¢ g5, New York City, for instanee,
has only two full-time detectives on
it:—i .4.utq-'.|:|-._lft -_-'.4;1,1',11I—.'1. fituation
ywr-miade for thie
Although the majority of auto.
Tmes are commitied in
any vehicle—any time,
n patential tarpget.

any place—
The mujority of cars arve hit simply

becauze they're fair game. A few are
stolen and =oon abandoned by voung

by Joel Breault

Jjoy riders. But most are stolen for
their body parts by the well-orp:-
i nationwide chop-shop mills,
pre f enr stolen in Cleveland on
Monday can have its fenders, doors,
hood, trunk lid and engine on a tr
heading elsewhere by  Tuesday
MOrning.

The chances of recovery are nil;
and the likelihood of getting the
sar's true value from your insurance
company s equally bleak.

In a sense, insurance companies
foster the growth of 1o -"!"-'F""
because they insist on us parts to
repair damage on an insured car,
since used partz are cheaper than
new. But what happens frequently
15 that the local salvage-v
tor won't have the needs AT ;

n result, he will call other salvage

you can hold onto your car.

rds, one of which may al un a

p shop. That operation will then
steal the specific make and model
car—aoften matehing the needed col-
ar—dismantle it, and the parts
on a truck the next morning.

It looks neat enough, Evervons
turns a fast pr , the insured ¢
gets fixed, and the insurance compa-
ny gels oul from under the claim
with & reasonable settlement.

S0, who gets hurt? The person
'l\'ll‘.l!-.l._" CHr wWis ﬁll}ll"”—lﬂ_‘filﬂ]’]}i A
The depreciated value of vour car
might not even be enough for a down

1ent on a new car. That means

ing to finance the balance of the
price tap, not to mention a rige in
vour insurance rates.

In the end, you could be vut sever-
al thousand dollars. But




Thefiguard Electronic Vehicle Alarm fea-
tures sutomatlc arming, variable entry
dalay, monitoring of all openings and emer-
gency activation of the 115-dB siren.

you're not the victim, your premi-
ums still finance the whole opera-
tion.

How thieves work

Most profeszional thieves are, or
have been, in the legitimate car
business. They work in garages, col-
lision shops and dealerships, where
they have access to every entry tool
available and can even make dupli-
cates of your keys when you bring
your car in for service,

No matter, though; anyvone can
buy entry tools easily. 1 recently
bought a set of “Slim Jim" door-
opening tools from a garage atten-
dant for 210, including an instruc-
tion book. With them, | can get into
any American car (and most foreign
models) in less than 10 seconds.

Next to a whole car, thieves' most
favorite targets are wheels, fancy
seats and stereo systems. These
unsophisticated car strippers will
gmash a window, open the door,
slash away at the dash with a pick or
a screwdriver and pop out the stereo
in about 30 seconds. While they gen-
erally work the night shift, they will
hit a vehicle parked in a desolate
area in broad davlight.

Hardening the target

Ultimately, the burden of respon-
sibility for wehicle security falls
upon vou, the car owner.

Short of a 24-hour armed guard,
the only alternative vou have to pre-
vent theft is a good security systens,
Security pros call it "hardening the
target,” which means throwing as
many curves as possible at the
would-be thief in an effort to con-
vince him that itizn't worth the time
and trouble to steal your car. The
harder vou make it, the more likely
he'll be to pass yvour car by,
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Many of today’s antitheft devices
include highly sophisticated elec-
tronic ecireuitry; others are quite
gimple. They're divided into three
basic categories:

B Alarm networks;

B Specialized locks for windows,
doors, hood, trunk, wheels, ignition,
or steering;

B Ignition- or fuel-system immobi-
lizers.

Alarms

A basic alarm is valuable, but will
only tell you when a theft is oecur-
ring; it won't cut out the ignition
system or keep the hood locked.
Your best bet is a vehicle-protection
system incorporating a good alarm
and devices from one or both other
categories.

Most aute alarms use existing or
added-on pushpin switches (like the
ones that control wvour vehicle's
courtesy lights) set in the door
jambs, trunk lid and hood. When a
thief opens any of these, it triggers
the alarm's siren or horn. Although
thesze switches are common, they do
have disadvantages. Smog and cor-
rozion ean contaminate their con-
tacts, which should be checked and
cleaned frequently.

Sonic systems detect intruder
noige through minimicrophones
that can pick up the sounds of pry
bars, jimmies, key blanks and break-
ing glass. Depending on their type
and sensitivity, however, they may
also react to kids playing nearby—
oreven the buzz of a trapped fly. The
resulting false alarms may be an-
noying, but do verify that the sys-
tem works.

Some alarms detect electrical-sys-
temn voltage changes, such as occur
during hot-wiring or when the doors,
hood, or trunk are opened and the
courtesy lights come on. This type
can also be affected by voltage
changes that occur when your elec-
tric clock rewinds or the electric
engine-cooling fan switches on, for
instance.

Motion detectors monitor many
things—someone's posterior being
parked on your fender, a tow truck
lifting vour bumper, or the wheel-
and-tire crook putting vour car up
on blecks,

There are three types of motion
switches:

B With the ball-bearing type, when
the car is moved, the ball rolls and
makes an electrical contact, setting
off the alarm.

B The mercury switch does about
the same thing. through the mercu-
rv flowing within its container. but
is more resistant to dust, moisture,
cold, heat and parkng angles,

B The pendulum tyvee swings when

your car is moved and sounds the
alarm.

Alarms are either key-activated,
digital-code-aetivated, or keyless,

The key-activated (“active”) types
are usually less expensive and re-
quire a key-operated switch to be
placed in a convenient exterior loca-
tion on your car. Some people feel
that just the sight of the key switch
actz as a theft deterrent; others see
it ag a target. Unfortunately, a slap
hammer can pull this type of switch
in seconds—bending wvour sheet
metal and cutting vour defenses.

The digital-coded keyless types
require you to punch in a series of
numbers to arm or dizarm the sys-
tem. When vou enter the car, you
have a set amount of time to enter
the code or the alarm automatically
sounds. Most manufacturers offer
thiz type of activation, which ¢an
also control ignition immobilizers
and the like. Most digital syvstems
also have a bypass switch or code to
allow mechanies or valets to operate
the ear without the secret code.

Keyless ("passive”) activation
works on a time-delay principle, usu-
ally beginning when the ignition is
switched off. Depending on the
alarm, you may have from 10 sec-
onds to 2 minutes to get out and
gecure the vehicle. When veou re-
enter, you have another interval in
which to disarm the system.

What happens when the alarm iz
trigpered? The thief may give up his
assault and return when the battery
goes dead, or he may take what he
can right then. If he's really good,
he'll break in, find and cut the alarm
wiring and knock out the system. Or

Chapman Black Panther uses under-dash
mounted hood deadbolt that also disables
Ignition. Alarm protects sgainst tampering
and can be activated in emergency.




he could simply cut the battery
cables. While he may not be able to
drive your car that way, he could
strip it or tow it away. Some alarms
feature suxiliary power systems de-
signed specifically to beat this kind
of theft.

Microprocessor units usually have
a timer to control how long the
alarm sounds, generally up to two
minutes before the system shuts
down and rearms itself. That's fine,
but suppose the bad guys really
want your car. They'll trip the alarm
enough times to make you think it
has a malfunction. If the scheme
works, you'll shut down the system
and—unless your vehicle is wired
for sound, motion, intrusion, tilt, or
voltage drops—you’ll never see it

again.

Specialized locks

About & decade apo, federal man-
dates required automakers to de-
sign antitheft features into every
vehicle. But on pre-1970s cars, it
isn't difficult to pop the hood and
hot-wire the ignition, or to push in
the vent window and open the door.
Then, a screwdriver in the ignition
and a sharp twist with a pair of Vise-
Grips iz all it takes to overpower the
lock. Any kid worth his auto me-
chanics elass can steal such a car.

On today's ignition locks, howev-
er, theft by hot-wiring is generally
limited to all-out pros who have tools
to deal with the toughest locks. And
no matter what carmakers do to
improve locks, lockamiths' toolmak-
ers will make better entry tools and
lock pullers.

Still, the most common way to get
into a car is with a coat hanger or by
putting a brick through the glass.
Changing the mushroom-shaped
door locks to tapered or flush types
will slow a thief, as will wind-wing

Ciittord system la computer controlied and
usea keypad to activete ignition cutoff,
slectronic hood lock, motion/vibration de-
tector and dual air-horn alarm.

locks for vans, locks for MASCAR-
style hood pins, and cablekey-oper-
ated hood locks. (Other specialized
locks can protect wheels and faney
accessories.)

Hardened-steal locks are awvail-
able for most ignition switches. In-
stalling them means disassembly of
the steering column, but the peace of
mind is worth it. There are also steel
collars that wrap around the steer-
ing column and ignition switch, fore-
ingthieves to defest two locks before
driving away,

Cane-type locks are double-hook
devices that connect the steering
wheel and brake pedal. A lock holds
the steel hooks together. While this
is an inexpensive way to keep the
average crook at bay, the pro will eut
the steering-wheel spoke and slip
the unit off in seconds.

ignition and fuel cutoffs

Another way to stop a thief is to
have your car fail to start or stall out

Page Alert 4000 Is a silent radio alerm that
activaies a remote pager (beeper) In the
avent of a break-in. The unit has an effective
rangs of up to five miles.

after it does, The object is to make
the thief think that your car is hav-
ing heart trouble. Rather than sit-
ting in a sick car, he'll search for
another victim.

A remote-operated hood deadbolt
is & very effective security device,
especially when it is integrated into
a system that also disables the vehi-
cle's ignition. Not only can't the car
be started and driven away (the
most common method of car theft),
but the lock also prevents the thief
from getting under the hood and
neutralizing the no-start device or
an alarm system.

Secret switches are the simplest
and most effective way to stop a
thief. They usually interrupt cur-
rent to the starter or distributor,
and can be simple toggle switches or
sophisticated digital-type units.

Fuel shutoffs are another defense.
With the fuel line blocked, the thief
may drive only a short distance
before being stopped. However this
might leave your car stranded in the
middle of a six-lane highway and a
danger to other motorists,

Regardless of whether you have a
fuel interrupter or ignition immobi-
lizer, you should be familiar with its
workings. You might have to bypass
it if it stops working.

Buy quality

Perhaps the most important thing
yvou should leok for when choosing
an antitheft device is quality. Com-
pare the components, not just the
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features. If the device looks like a
piece of junk, it probably is. And you
ghould be sure to buy only from a
reputable company; the system
should last the lifetime of the car
and should have some sort of war-
ranty against defect. You may think
that you're petting a tremendous
bargain by purchasing a less expen-
sive system, but it won't seem like
such a good deal if your car is stolen
because you bought inferior mer-
chandise.

Some alarms and systems can be
installed by the average home me-

VasLock's solenoid-activated deadbolt
prevents thief from entering car even if he
penetrates car's exiwting lock. His only
alternative iz to smash the window and
crawl in, Case-hardenad key cylinder is
pick-proof and resists slap hammers. It
replaces existing ignition cylinder.

chanic in a few hours. But if you go
to a commercial outlet, check with
the police or customers to see if they
do a good job. Then find out from
your insurance company if vou qual-
ify for any discounts on yvour annual
premium,

Above all, be certain to test your
aystem frequently. Dirt, corrosion,
general wear and tear, and many
other day-to-day gremlins can com-
bine to render your newly installed
system ineffective. Without con-
stant vigilance, you could easily end
up as just one more statistie in the
stolen-car file, P
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SECURITY SYSTEMS AND COMPONENTS—SOURCES

ndividual components or complele s8-
curity systems are available from
numarnus sources, You can consult your
local classified directory for listings of
nearby dealers or contact one of the fol-
lowing manufacturers directly. Along with
addresses and telephone numbers, we
have described one major product from
each company and listed other types of
securily devices they sell,

Anes Electronica Inc., 4112 Del Ray Ave.,
Venlce, Calif. 90291. Frg-7000 Sight/Sound
{$165): a keyless, computerized alarm system
with digital keyboard control; monitors current
changes with swilches at all eniry points; has
valel-parking override, high-low siren, head-
light flasher, and igniticn-kill features. Other
products: key-armed alarm systams, motion
dalectors, kili switches, ignition-switch assam-
blies, and locks for bateres, fuel cans, and
slerens.

Bearfinder Inc., 221 Crane Si., Dayton,
Ohio 45403, Bearfinder Auto Alarm (534.95):
a passive alarm using tha car's horm; monitors
currant changes through stock or add-on
switches al doors. hood and trunk,; ignition-
switch controlied.

Cal Custom/Hawk, 23011 South Wilming-
ien, Cargon, Calll. BOT4E; (213) 775-8621.
Hawk Auto Alarn ($6195): a keyboard-con-
trolled alarm using the car's hom; monitors
voltage changes through stock or add-on
switches at dodrs, hood and trunk. Other prod-
ucts: cane-type steering locks, taperad door-
lock knobs, and locking devices for mag
wheels, hub caps, and hood pins. Free cala-

log.
Cambridge T Corp., Box 4130,
Wash. 99202: (508) 534-1953.
VPS-If (about $60): a keyboard-operated igni-
tion immobilizer; the 2.5-ounce contraller fits
bahind the sun visor and has valet-parking
overmde feature. Other products: passive anti-
intrusion alarms and fuel-protection systems.
Free literature.

Chapman Industries Corp., 2638 United
Lane, Elk Grove Village, lll. B0007; (312)
595-8510. Chapman Back; a remole hood
deadboit lock with patented no-star ignition
suppressor ($190 installed). Black Panther:
same as Black system plus additional alarm
features and panic button. ($250 installed)
Total Protection System: includes Black Pan-
ther plus siren alarm, motion detector and
datection module that senses opening of doors
($400 installed). Optional Air Alert; pocket
beepar thal signals lampedning with car. Glass
sensor delects glass breakage, and other
sacurity options. Free information.

Clittord Electronics, 11750 Roscoe Bivd.,
Sun Valley, Call. $1352; (213) 768-4810.
Chifford System (5850 10%1,000, dapending on
vehicle): a computer-controlied vehicle protec-
tion system; monitors electrical and lgnition
systems, starter, motion/vibration sensor and
tuel pump (diesels); has valet-parking override
and includes hood-tocking solenoid and dual
air homs with compressor. Free brochure,

Crimestopper Security Products Inc.,
9620 Topanga Canyon PL, Chateworth,
Calif. 51311; (213) 700-8005. Crimesiopper
CS-2002 ($199.95). a keyboard-coniroiled
alarm with automatic arming and warbles siren;

protects all entry points and monkors motion
sansor; LED display indicates intrusion or
mode selected; options include remote pager
and standby battery. Other producls: key-
armed alarms, timers, fioor-mat sensors, kill
swilches and ignition locks, plus sirens, whis-
tlias and bells. Fres catalog.

Digequip Security Indusiries Inc., 220
Grest Circle Rd., Nashville, Tenn. 37228;
[615) 244-7016. ARMED WASX (about 580): a
passive ignition immobilizer and alarm wilh
113-dB warbler, adjustable entry delay. minia-
ure test light. Other products: alarm-control
module, ignition Immobiizer and add-on
switches to guard doors, trunk, or hood, Free
brochure.

Landia Inc., 450 Third 5t, Excelsior,
Minn. 55331; (612) 474-4116, Beartrap 2000
(aboul $99): a passive alarm with 125-dB elec-
ronic siren; choice of entry time delays; “pan-
ic" button for personal protection while insida
car; ignition-switch controlled. Free brochure.

McGard Inc., 852 Kensinglon Ave., Bufts-
lo, N.Y. 14215; (716) B33-5120. McGard
Whee! Locks ($17 and up per set): hardenad-
sleel locks that replace one lug nut par wheel;
pick-prool undulating key groove, available fos
nearly all vehicles, including 18-wheelers. Oth-
e products: locks for spare tires and hub caps.
Free catalog.

Micronics International Inc., Box 6319,
Anahelm, Calll. 90808; (714) 632-5080.
Theftguard Electronic Vehicle Alarm (aboul
£125); an automatic-arming alarm with 115-dB
slectronic siren: monitors hood, trunk. and
doors, plus motionvibration sensors; vanabile
enlry dalay; options include starter disabling,
remate pager and emergency activation while
inside car. Frea brochure also covers addition-
al alarm W

Page Alert Systems Inc., 23842 Hew-
thorne Blvd., Torrance, Calf. 90505; {(213)
378-8596. Page Alert 4000 ($150): a silent
radio alarm that triggers a remola paging unit
(baepar) as much as two to five miles away;
monitors all vehicle openings with sound-acti-
valed sensors; can also operate with audible
alarms. Free information.

Rocket Automotive Products, 8935 Bav-
erly Bivd,, Plco Rivera, Calif. 90880; (213)
699-0311. Car-Taker AS-100 (about $120): a
computer-contralied combination security sys-
tem and musical horn; monitors current
changes through stock and add-on swiltches at
doors, hood and irunk; 110-dB electronic siren;
hom is programmabile for different lunes. Other
products: forged-steel wheel locks, door-lock
knobs and wire-wheal locks, Catalog of secu-
rity and other automotive products is $2.50.

Teéchne Electronica Limited, 818 Com-
mercial St., Palo Alto, Calit. 54303; (B800)
227-BATS; within Calif,, (415) B56-8646, Ungo
Box TL 3000 ($289): a computer-controlied
alarm with passive and manual arming: moni-
1ors impact/mathon sansor with adjustable sen-
sitivity; has ignition-kill feature and can protect
hood, doors, trunk, sterso units and CBs. Fres
brochure,

Walling Industries Inc., 23485 Industrial
Park Dr., Box 9, Farmington Hills, Mich.
4B024; (313) 476-6684. Vert Locks (about $6
per pair): melai-and-plastic locks for vent win-
dows on vans, pickups and oider cars; 1ocl-frea
instaliation. Fres information,
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SKY SPIES FOR HURRICANES
(Continued from page 65)

feet or higher, and flat terrain 10
feet or less sbove sea level pets
flooded as far inland as 25 miles.

The killer turns suddenly

In 1935, forecasters watched help-
lessly as the so-called “Labor Day
Storm" (officially dubbed Storm 2—
hurricanes didn't have names until
1950) ravaped Florida. It had been
hugging the west coast of Florida for
two days, when it took a sudden
eastward turn. In a matter of hours,
it destroyed scores of buildings and
killed hundreds in populated areas
not expecting a full-blown hurri-
cane. The forecasters couldn’t know
that above-ground temperatures
were shifting by tens of degrees in
areas just a few thousand feet apart.

Such sudden shifts in tempera-
ture and wind have produced some
of the most bizarre phenomena in
meteorological history., The 1935
storm produced the lowest baromet-
ric reading in the history of the
Western Hemisphere; 26.35 inches of
mercury on Long Key, Fla,

Hurricane Camille, a Force Five
storm, was the last killer to strike
American soil. When it hit, in 1968, it

dumped 27 inches of rain during an
eight-hour deluge over Virginia.
More than 100 of Camille's 255 vie-
tims drowned in Virginia, because
the sudden downpour caught fore-
casters by surprise.

While Force Four and Five storms
practically guarantee death and de-
struction, storms of lower magni-
tude can kill when they arrive unex-
pectedly or in places where no one
would have guessed they'd do dam-
age. Such was the case of the jugger-
naut of 1938, a Force Three storm
that killed 600 along the east coast of
New England. That storm arrived in
southern New England a day ahead
of schedule and went farther north
and farther inland than forecasters
had predicted. In cases such as
these, VAS iz expected to do some of
its most important lifesaving work.

But the new satellite still leaves
forecasters blind in ecertain aspects
of hurricane watching. Thus, they
continue to rely onthe famous "hur-
ricane hunters” of the Air Force and
their own tracker aircraft.

“We now get a picture every 30
minutes, but there's still uncertain-
ty about where the center of the
storm is. We still need reconnais-
sance planes, especially when the
hurricane is a threat to land,"” savs

Dr. Joe Pellessier, a Hurricane Cen-
ter meteorologist.

The daredevil hurricane hunters
fiy their C-130 aircraft into the
storm to get a close-up view of the
eye. These experienced trackers can
give forecasters vivid descriptions of
the shape of the eve all the way from
the top of the storm at 40,000 feet,
down to the weakest parts a few
thousand feet above the surface.

Still, it's up to two NOAA WP-3B
Orion aireraft—newly equipped this
season with special instrumenta-
tion—to provide the detailed mass of
data needed for in-depth analysis of
a hurricane. Carrying new minicom-
puters, the Orion craft use barome-
ters, thermometers, radar and other
sensing equipment to keep a con-
stant record of the storm's speed and
barometric reading changes aloft, as
well as the overall physics of the
hurricane, says Dr. Frank Merceret,
an NOAA researcher. The comput-
er-equipped craft, unlike the Air
Force hurricane hunters, record and
analyze the data for later research
use. The Oriong even measure the
surface water temperature, crucial
to the strength of & hurricane. And
they ecarry sophisticated drop-
gondes, sounding devices dropped by
parachute into the storm's body.
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These packages perform a service no
daredevil pilot would try—riding
the storm itself from thousands of
feet aloft down to the Earth. With its
zensors broadeasting to  nearby
weather stations, the dropsonde
gives vet another major dynamic
picture of the storm's direction,
shape and strength.

While the science of “weather mod-
ification™ has come a long way in
recent years, scientists don't even
dare dream of a day when a man will
be able to tame one of nature’s wil-
dest beasts. So the primary effort 1=
goinginto research to provide better
warning of storms.

Ultimately, theze new tools will
allow weather researchers to create
models to study killer hurricanes
under wind-tunnel and laboratory
conditions. Such information will
give meteorologists the ability “to
do a better job of forecasting and
provide more information to the
public to save lives,” savs Dr. Albert
W. Friday of NOAA.

Technology and science are taking
some of the punch out of the killer
storm. When the Galveston Storm of
1900—a 35-year hurricane—swept
the Gulf of Mexico, taking 6,000
lives, there were no airborne fore-
casting devices and communications
were poor. When Storm 4 of 1928—a

very day during the severe weather
season—tomado, thunderstorm or
hurricane—thousands of men and
women spend hours of unpaid time pro-
viding the National Weather Service
with eyes and ears In various localities.
These are the amateur weather spotters
who serve as part of Operation Sky-
warm. The network is composed mostly
of amateur radio operators, but it also
includes those willing to telephone local
weather information to the MNational
Weather Service.

Having a thermometer, wind meter,
baromeler or other simple device is of
help. Bul some trackers just call in
naked-eye reports—of blown-down
trees, sudden, local flooding and the
like. Other members of this network act
as relay stations for spotters.

Volunteers often take their lives in
heir hands to stay behind in a disaster
area and radio changing conditions,
even as their neighbors flee. Onee you

Amateurs Give Hurricane Forecasters Extra Eyes

get started working the net, it's tough to
break away When a freak blizzard
struck the East Coast this past April, tor
example, | was at my home radio station
for the better part of nine hours, relaying
Mew England weather reporis,

If you've never tried tracking a major
storm, PM invites you 1o use NOAA's
storm-tracking chart. It's a map of tha
United Stales, with grids and points for
plotting a storm’s path as you hear news
of it on the radio—be it a ham station or
an ordinary, household receiver. To get
one of these B = 11-inch charis, send a
self-addressed. slamped, busingss-
size envelope to Science Dept., Popular
Mechanics, 224 Wesl 57th St., New
York, N Y. 10019, If you want 1o join the
net and are a radic amateur, contacl a
local emergency coordinator or the
Mational Weather Service for informa-
lion. Other prospective storm spotters
should contact the weather service
directly. —M. 5.

Z2i-year storm—ceut a path from
Florida to South Carolina, killing
1.836, there were some rudimentary
sensing devices and many homes
had radios. Today, many meteorolo-
gists believe that Camille, a 35-year
storm, would have killed many more

than 255 victims had there been no
satellites or airborne sensing de-
vices in 1969,

If the next killer hurricane strikes
this year, as is likely, the chances of
reducing death and destruction
seem better than ever. PM™
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THE LESS YOU USE
YOUR CAR

THE MORE YOUR
ENGINE NEEDS RISLONE!

Engines used for stop and go trips, or
run for less than half an hour at a fime,
form crankcase sludgel Sludge plugs eil
filters and oil passages. It can block the
oil pump tcreen 5o that working parts
may starve for oill

RISLOME cleans up on sludge. Dissalves
it. Keeps it from fouling up your -hglni s
lubrication system. And that's good.
clean sngine starts easier, runs h-ﬂu.
lasts longer and gives you more gasaline
mileage.

S0, if you run your car less todey, take
botter care of it with RISLOME. RISLONE
hai been wied for over 50 years by mil-
llons of motorists in big cars. small cars,
foreign care, trucks, boah and disvels too,
Use it with every oil changa.

Get RISLOME at your local avte mer-
chandlse store. It come: in a big guart
yellow, rod and black can . . . . snaugh
praduct fo kesp your engine clean and
efficiont.

FREE: 32 page LUBE TIFS
Booklet. Information, ideas
and discussion about lu-
brication, problems and
performance, Send self-
addressed stamped enve:
lope 415 x 6% or larger.

THE SHALER CO.

‘Waupun, Wisconsin 53963

In Canada: Warren Pac ng Co. Ltd,
" e Scarborough, Mrh‘l
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COLONIAL PIE SAFE
{Caminued from page 92)

deors and front frames, mortise, and
mount the doors.

Make the runners for the two
drawers of maple, cherry, or other
close-grained hardwood. Construct
the drawers and try them for proper
fit before gluing. Turn knobs for the
drawers and right door on the lathe
or, if you wish, purchase them at a

Brush on a stain/sealsr after sanding edges
lightly and taping around tin panels. Alter-
nately, you may apply polyurethane var-
nish alone to preserve natural color.

F -

- ; L
Make your plercing too's from a nallset and
an B-in. file. An upright log makes a good

work bleck. The plarcing job for the 10 pan-
2ls should take about five hours.

hardware or building supply store.

Make the top of the pie safe by
edge-gluing two or more pleces. The
ply¥wood back is a piece of plain Ve-in.
mahogany wall paneling. Use a
piece of the same 4 » 8-ft. panel for
the drawer bottoms,

Now that you have it all together,
go around the panel edpges with

masking tape. Then go over all edges
once, not to round them, but to
knock off sharpness with No. 180-
grit abrasive paper on a sanding
block. Dust and tack off.

Select astain which is appropriate
for the wood, such as Minwax No,
230 Early American stain/zealer. Af-
ter allowing a day for drying, sand
lightly with the same grade of paper,
clean, apply white shellac to the end
grain, and apply poelyurethane. PM
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CALCULATOR OR COMPUTER
{Continued from page 70

example, there are no READ and DATA
statements—it does permit exten-
sive user programming. In addition,
programs for the pocket computer
can be developed on any desk-top
computer using BasiC, just as the
pocket computer can be used to
develop BasSIC programs to run on
the office desk-top computer,

Two batterv-powered peripherals
are available for the Radio Shack
and Sharp pocket computers: a cas-
sette interface that permits the com-
puter to write or read programs and
data to a cassette recorder (supplied
by the user), and a combination cas-
gette interface and miniature ma-
trix printer. To use either, all you do
iz slide the computer into a recess on
top of the interface. A built-in con-
nector on the computer mates with a
matching plug on the interface,

FRINTER
PERIPHE RALS
ADAFTER

the Hewlett-Packard and Texas In-
strument programmable units.

For thoge who need even greater
power and flexibility in printouts,
Radic Shack has the PC-2 pocket
computer system, which is a twin of
the Sharp PC-15600. Though it resem-
bles the original PC-1, the PC-2 fea-
tures: an Extended pasic; an operat-
ing speed competitive with desk-top
models; a port for plug-in memery
modules for up to 16K of RAM, ROM
or RAM/ROM combination; and pro-
vision for an RS5-232 interface that
permits the computer to function as
a remote terminal. The matching
combination cassette interface/
printer can accommodate two cas-
sette recorders, while the printer
can turn out four-color graphics:
green, red, blue or black, one color at
a time. It will also print characters
in nine sizes, 4 to 36 characters per
line, with automatiec wraparound.

Full-blown computer power, virtu-

POWER SUPPLY (A.C.}

MODEM

Plug-in sttachments for the Quasar handheld compuler (HHC) are shown In the Inset. They
will turn the HHC into a powerful computer system that will fit in your briefcase.

Though the printer iz miniature
and prints 16 rows across with auto-
matic end-of-line wraparound, the
characters are about the size of
thoze from a desk-top printer.

While the low priced Basic-orient-
ed pocket computers don't accept
ROM software, an extensgive selee-
tion of programs iz available on cas-
sette tape. These include business
and real estate, personal finance,
math, engineering, and even horse-
race handicapping, though these
programs are less sophisticated
than the ROM program modules for

ally the equal of any desk-top com-
puter, 15 available with the Quasar
and Panasonie HHC (handheld com-
puter), which differ from each other
primarily in appearance. Both fea-
ture two programming languages,
Microsoft masic and sxar through
plug-in program modules; a real-
time clock with a resolution of 1/256
second; a calendar modified for leap
years that accommodates text mes-
sapes: and a text dle with editor,
cursor controls, search and copy
functions. The HHCs are really

(Piease i o page 106)

DIRECT FROM
U.S. OPTICS

QUALITY SUNGLASSES
AT FACTORY PRICES

ir fsatures: Impact resistan
lanses = Handorafted » Fuﬂlhldgh-
I-:._-Hu&mﬂnm:l
No non-sense antes.
FREE-1i tnmcnlr-dalu:uv'ﬂ:u!
lined case with each lassea

pair of

ordared (a $3.00 valua). Cr 1ua.rdl

mptac; Dealer inquiries invited

HD'I'H:EDm'thlhohdbr
Thesa

mlm'ﬂyinrug D;ptlu' To make

sure you get the best, order now and i
not comp ,ll.hdudrml'm
refund within 30 days.

Onl
= S'I.B;

Warld Famous Pilot's Glasssa
These precinion flight glasses are now
avalabls o the public lor ooly $7.95 1f you
could buy them alsswhare, thay'd probably
cosl you ower 32000 F20P avmlshle in gold
or wilver ame. A 32000 valoe -cn]r 21795
Two patrs for 31400

Only

Avistor Teardrop Flight Glasssa
Fleuible cable temples. #3304 gold frame
oaly. A 53000 velue only 3295
& paurs for $18.00

Professional Driving & Bhooting

Wids angle ambar leps bnghtans vimbality,

0 gold frame only. A $30.00 walue only
$14.95 2 paim for 528.00

Glassss

To oed nd & ] us .
Dopr CIE PO Bon 14308, Reiants, Georpie b1s.
Credit card tustomar please hill in curd ® and Exp déte

QUANTITY | MODEL =| GOLD | SILVER | FRICE
_ ] ok
30A X
oD X
Add Postage, Handling. and Insurance
51.00 por pair
Tolal

Crodit card orders may call 1-404-252-0703

Ving or Master Chaige # Exp DCale

Acddnens

Cuy State Lp

FREE case with each palr.
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" ,' flexible &¥:" blade is made of
+ Steel® and is totally rust resist-
1€ Shgbn* handles are unbreakable
glve YOu Q sure grip.
dle riveted full tang con-
fuction means strength ond
ciural ility. Comes with a genuine
IBather drop-in sheath that's
Hined h:t prevent slicing from within.
Wirite 10 YOUX frea Schiooe AImanod o Schiode Cutiery Corp . Ellenville. N ¥ 12478-0520

LOUPE HAGNIFIEHS
Used by jewelers and craftsmen for
inspection and assembly. Crown glass
lenses pivot for 4X-TX magnification!
Sturdy loupe attaches to either temple.
Precision craftsmanship! Money-back
guarantee, Send only $19.95 + $1 hdlg.
Precision Optical, Dept 132-E, Rocheile, IL 61068

CALCULATOR OR COMPUTER
(Conhnued fram page 105)

“full-blown" computers with a sin-
gle-line display in place of a video
display. They can, however, be con-
nected to a TV receiver for a conven-
tional 16-line/32-character display.

The HHCs, though handheld, are
too large to fit in a pocket. They're
part of a complete system which fits
ingide a special attaché case that
accommodates up to six peripherals
through an [0 expander.

The HHCs are powered by re-
chargeahle NiCad batteries or 120
volts. The batteries within the com-
puter also power all the other
peripherals through the busz expan-

Program modules can plug Into calculs-
tors, such as HP-41 (left) or the Ti-59 (right).

der, The basic computer unit can be
equipped with either 2K or 4K of
nonvolatile RAM, and up to 45K of
outboard additional continuous
memory can be added through the
buss expander. Standard software
includes a powerful calculator mode,
& clock calendar and a file system.
With an optional inputioutput
adaptor and peripherals that fit
within the attaché case, the HHCs
can connect directly into a TV
receiver for full screen and color
graphics displays; connect with oth-
er computers and data bases
through an acoustic modem (a de-
vice that couples the computer to a
telephone handset); or connect to a
thermal printer, additional memory,
or any RS5-232-C compatible device.
The computer is about $525. The
attaché case system is about $2.500.

Which one for you?

Is the programmable calculator
the better buy? Oris the pocket com-
puter for you? For straight business,
financial and engineering calcula-
tions, a programmable calculator
will generally be easier to use, and
most of the commonly needed pro-
grams will be available in a program
module. On the other hand, pro-
grams that require letters and
words, or which might be developed
for use on a personal computer, must
be written in Basic, and are best
done with a pocket computer. PM



THE BUGGING OF THE WHITE HOUSE

his book on the Cuban missile crisis,
Thirteen Days, published in 1968, So
there's no doubt that he knew all
about White House recording capa-
bility when he showed up for that
private meeting with LBJ.

Lyndon Johnson was fascinated
by electronics. He had televisions
installed all over the White House,
three in a row, g0 he could watch all
the networks at once. He was
intrigued by small, handheld record-
ers and radios, and he'd pass out
expensive equipment as gifts to Con-
gressmen and special visitors.

Johnson used the Kenmnedy-in-
stalled Dictabelts briefly, but re-
placed them with a gpecial reel-to-
reel system designed by the Nation-
al Aeronautics and Space Adminis-
tration. Gen. Albright explained:
“We went to a wide tape, a 24-hour
recorder, a very slow-moving tape.
1t would play 24 hours continuously
and it recorded back and forth
across the tape as oppozed to along
the wdge of "

The equipment was not actuated
by voice or receiver. Juanita Rob-
erts, Johnson's personal secretary,
had to turn the system on and she
usually did so0 on a signal from the

(Comingeg from page T3)

President. Johnson did have the
capability to activate the syvstem
himself, but usually signaled hig sec-
retary when he wanted to record.
This equipment was also located in
the basement hideaway beneath the
Oval Office.

Johnson bugged Cabinet Room

Albright recalls that Johnson set
up special equipment to tape White
House meetings. W, Marvin Watson,
special assistant to the President,
requested that bugs be installed in
the Cabinet Hoom and the Presi
dent's lounge. Telephone taps, or
“Charlie Browns" as they were
ealled, were eventually installed in
the President's bedroom, the situa-
tion room, Watson's office and the
LBJ ranch office.

They didn't always work well. In
the Cabinet Room, Albright =zays,
“we put mikes in about eight loca-
tions around the table." The result
wag a nightmare. There was no way
tu clivose Lhe sbrongest signal, So
"gvery time someone sat down at
one end of the table and coughed,
and a guy pounded his pipe on the
table and another guy scraped an
ashtray and another rubbed his

A “bug box" (abowve) like the one used by
JFK, available at any electronics store, con-
nects a phone 1o & concealed recorder.

beard, every one of those sounds
came through,” Albright zaid. The
result was olten unintelligille.

FBI1 Dvirector J. Edgar Hoover had
perhaps an exagperated view of
Johnson's taping capability. Shortly
after the election in 1968, Hoover

(Flegse furn o pEge TOA)
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FREE CAREER FACTS ABOUT DIPLOMAS AND DEGREES

Send for free facts and color bro-
chure bo find out what career training
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THE BUGGING OF THE WHITE HOUSE

shuttled up to New York for a meet-
ing with President-elect Nixon. He
warned Nixon not to use the White
House switchboard during the tran-
sition, a perquisite granted the Pres-
ident-elect, because every call in and
out was recorded. Nixon, through
H.R. Haldeman, summoned Gen. Al-
bright to New York and they szent
their own expert on a five-hour tour
of the White House communications
aystem.

Albright says the aide reported
back, "I don't see any way it could be
done.” Haldeman apologized. Al-
bright told Haldeman it was “a god-
damn He" that all the calls through
the White House were being record-
ed.

The soon-to-be White House chief-
of-staff never once asked if Johnson
had the capability, which of course
he did, to record Nixon's ealls. The
Nixon aide sent into Johnson's do-
main to discover the taping system
was described by Albright as a “po-
litical hack whoe eouldn't have
tracked an elephant through six feet
of snow.” let alone identifyabugina
complex communications system.

Johnszon ordered all the equip-
ment removed by Jan. 10, 1969

(Conurged from paga 167)

Immediately after Nixon's inaugu-
ral, Haldeman had the building
checked again, this time by a group
of experts, but it was clean. Halde-
man learned subsequently that
Johnszon had the capability to record
Nixon and, mecording to Albright,
never again trusted the Communi-
cations Agency staff, Consequently,
when Nixon installed his equip-
ment, the Secret Service was made
responsible for it.

New equipment

Nixon installed taping equipment
in the Oval Office and his office in
the Executive Office Building. He
had at least three systems and as
many as eight high-quality Sony 800
B reel-to-reel recorders. There were
between six and eight microphones
in the Oval Office, installed in the
desk and the walls. The tiny hear-
ing-aid-size microphones were not
amplified, and fed for as much as 50
feet into a zingle mixer, where they
were recorded on asingle track. This
caused problems, because there was
no way to choose the strongest sig-
nal. Consequently,there was consid-
erable reverberation and hum on
the tapes,

Nixon's machines were voice-
actuated and his telephone conver-
sations were receiver-actuated. The
Secret Service monitored the ma-
chines and the tapes,

The infamous 18%-minute gap
was most likely done on a Uher 5000
that was used by Nixon's personal
secretary, Rose Mary Woods, totran-
scribe the tapes, according to a panel
of experts who examined the record-
ings at the request of Judge John
Sirica.

President Dwight D. Eisenhower
evidently tried hiz hand at bugging
on Beveral occasions. Summaries of
secretly recorded eonversations are
on file at the Eisenhower library
in Abilene, Kan. Apparently, lke
bugged approximately twe dozen
meetings, ineluding at least one
with then Yice-Pres. Richard Nixon.

Presidential eavesdropping has
become a touchy business since the
Waterpate tapes helped topple Nix-
on. The three Presidents since Nix-
on have all denied that they ever
record surreptitiously. Still, the
White Hoose communications people
are, in fact, recording all the Presi-
dent's public utterances. It would be
a relatively simple matter to start
recording his private conversations,
as well,
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JACK DANIEL
SQUARE GLASS SET

Me Jack Damel was the ongimatar of the
square bottle for his whishey and always
wanted 1o have a matching square glass. Well,
hete o ! This hetly square glass (each
weighs 14 ounces) 15 the perlect companion
1o @ botlle of Mr. Jack's finest The inside is
rounded lo make drinking a pleasure and the
ongiral design is fired on lor pood looks and
durabdity. My $15.00 price lor 2 sel of 4
glasses (B oz capacity) includes posiage.
B o e e o el Sverican Lxpeass,
sighalury, (Add 6% sales lar for TN deliyery | For #

cpr cabalop lull o1 pld Tennegser Jfems anad Jace
Damipl v memoiatala send 5100 ko the above ad
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3-Wheeling to Independence!
call

r 1-800-257-7955

| for Free
\ % catalog

(e Nand Dperation —Rear Bifferentizl Brive

CYCLE-CHAIR, the NEW ALUMINUM ELEC-
TRIC BIKE that is oifferent and safer. I's so
easy to handie. you control on. off, forward,
TEvErse, m?"ud. stearing, and braking with
just ONE (1]

Usa CYCLE-CHAIR indoors as well as oul-
doors. Share your bike with a friend, travel to
the store, or take it to the bank. Be indepen-
dent on the Cadillac ol 3-wheelers, ls low
center ol mgnr and all-aluminum frame
makes E"I"CT_E AR the lightest, strongest,
salest 3-whealer on the market today. Cosis
an?en-annm 1o recharge at home,

nd for Iree booklel and special offer an
CYCLE-CHAIR, PEDALPOWER electric bike
motors and pedal tricycles or call toll-free
1-B00-257-7955, in N.j. B00-232-6550.

30 Day Trial - Money Back Guarantee

GEMERAL ENGINES C0., Depl. 591
501 Mantua Bivd, , Sewell. New Jersey OBOA0

Increases Power, Economy,
Helps Stop Engine "Ping"!

Heras a new way o ailor your cars
ignition system to your specific driving
requiraments. _Crana Cams new Adustable
Vacuum Advance Kit tor GM "HEI" and
breaker-point distributors (Dedeo- Hemvi.

This new kit allows you to actually tailor
the rate of advance with 8 ially designed,
adjustable vacuum daphragm cannister
that Mmstalls in place of the stock unit Its
nal only easy to ingtall. But yields increasad
power, respansiveness. and fuel efficiency,
plus helps stap engine “ping’ {detonation)
due to incorract advance ‘cure

For Ganaral Motors "HED' systams
through 1280 and all pre-HE | Deloo-Remy
Wi type point distnibutors. oC-res
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CLONING THE COBRAS

train. Contemporary will install
mounts for a Ford or Chevrolet
small block or big block, but most of
its cars have been built with Ford
A51-cubic-inch  “Cleveland™ =small
blocks, tied te a four-speed “top-
loader” Ford gearbox.

An outside fiberglass firm sup-
plies Contemporary’s bodies.

Just the body and frame will cost
vou $6,695. The Deluxe kit is 13,220,
and still you must add the suspen-
sion, engineftranamission, tires and
wheels, plus assorted bits and
pieces,

In other words, you should figure
on spending at least $17.000 for
parts, including an inexpensive 351
Cleveland,

If you've got more money than
time, there are eight Contemporary
Classic dealers who will be happy to
sell yvou a finished car for 38,000,
depending on engine, transmission
and paint scheme.

We had the opportunity to drive o
pair of Contemporary replicas, one
built by a dealer called Supercars in
Cold Bpring, N.Y ., the other by Con-
temporary. Both cars were virtually
flawless in quality and perfor-
MAance.

Contemporary Classie Motor Car
Co. i8 at 5-T Tecumseh Ave., Mount
Yernon, N.Y. 10563, The man to talk
to is vice-president Monty Gatti,
who's in charge of day-to-day
affaira.

E.R.A. Replica automoblles

The E.R.A. Replica comes only one
way—as a copy of the Cobra 427 5C
competition model. The frame is sim-
ilar to that on the Contemporary
Classic—and on a real Cobra—
except that the frame rails are rec-
tangular tubing rather than round,
and E.R.A. fabricates its own front
suspension,

You can use a small-block Ford,
but as E.R.A. partners Peter Por.
tante and Phil Gaudette point out, a
big-block Ford V&8 is not only more
authentic, but much more powerful.
Early Cobra 427 models came with a
427 side-oiler; later 427s came with a
less expensive 428 Cobra Jet,

Unlike Contemporary, E.R.A. has
ne dealers, and the firm won't sell
vou a partial kit. The one and only
deal iz 8 $14,800 “standard nszem-
bly,"” which contains everything but
the engine, transmission, rear sus-
pension, hrakes, steering, shocks,
tirezs and wheels, Theoretically, if
you have every part ready to go, vou
can assemble an E.R.A. kit in 125
hours.

E.R.A. Replica Automobiles i3 at
G08-612 East Main 5t., New Britain,

(Caminued fham page 77)

Conn. 06051. They're building kits at
the rate of one per week, and Peter
Portante is the man to ask for if you
would like one of these beauties to be
YOUrs,

GRX Aurora

The Aurora is very different.
First, it's not a kit. You can buy it
only as a complete car. The base
price 18 336,000, though that can eas.
ily grow to 340,000 if yvou add every
aoption. And, it's completely legal. Tt

emissions regulations, including the
old 5-mph bumper standard. And
like any new ear, the Aurora even
comes with a 12-month/12,000-mile
warranty.

The Cobra 288-copy body hides a
real multitubular space frame de-
signed to absorb impact front and
rear. It's much more elaborate than
either of the kits. The front suspen-
sion uzes stamped A-arms, the rear
has fabricated upper and lower trail-
ing arms with inboard discs and coil!
over shoek absorbers.

Aurora buys 169-hp, 302 V85 from

meets all the federal safety and {Plpase lurn 0 Dace 1100

r-------

= PUT YOUR
1 }CACTO BLADE
70 THE TEST

=]

1. oA

IFIT CANT CUT IT |
A Ry

+~GCHANGE IT AN

The diferencs batween a dull X-Acto Blade
and a sharp one con' be seen. Until it shows
up in your work. Bul before thal happens, take
aminue to take the X-Acto tost.

THE XACTO TEST:
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CLONING THE COBRAS

(Contmusd fram page 109)

Ford, complete with two-barrel carb
and four-speed transmission. [n a
2,050-pound car, this gives sprightly
performance by 1882 standards, but
nowhere near the awesome speeds
of either p genuine Cobra or a kit.
While the E.R.A. cars were hitting
160-plus mph on Lime Rack's short
straight, the Aurora was pood for
only B0 to 95.

Otherwise, the car was all of a
piece, The fiberglass bodvwork is
excellent and most body cavities are
filled with foam for added strength.

The interior isn't authentic Cobra at
all, but it’s probably pretty much the
way a Cobra would have ended up if
Ford Motor Co. hadtried to update it
to 1982 spacs,

Aurora Cars Ltd. of Richmond
Hill, Ont., Canada, is building 125
cars a vear. Harvey Morrow is the
president of Aurora-Cobra-East,
Circular House, Suite One, 88 Circu-
lar 8t., in Baratoga Springs, N.Y.
12866, This is the U.S. distributor,
and we used Harvey's personal car
for flogging around Lime Rock.

How To Stand Qut

In ACrowd
Of Imitators:

BE THE ORIGINAL

and the ORIG
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JCHAN yEL LOCK |
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Shelby Cobra 289 and 427

It's not every day yvou get to pound
a $560.000 Cobra 289 around a race
track, let alone a £100,000 Cobra 427.
How did they measure up? Well, hon-
estly, a man would have to be a mas-
ochist to own a Shelby Cobra. Not
because there's anything wrong
with the cars, mind you, but because
they're =0 rare, valuable and deli-
cate that it's a shame to drive one
and risk damaging it.

That aside, how did they go? Well,
a street Cobra 289 is a surprisingly
pleasantlittle thing. The handling is
dead predictable, the engine re-
sponds as only & presmog VB in a
one-ton car can, and the controls are
light and precise to the Ltouch. It's a
genuine pleasure to drive fast.

The 288's cornering limits are
pretty low by modern standards and
the suspension doesn’'t work too
well, but you have 1o remember
we're talking about & 1953 A.C. Ace
chassis that was originally designed
to survive 102 hp and a top speed of
less than 100 mph.

Ken Eber's Cobra 427 13 another
kettle of fish, Ford Motor Co. spent
millions of dollars dezipning a chas-
sis for the 427, and it pretty much
represents the state-of-the-art circa
1985, And it's gpood. There must be
street cars which will outdo it on a
skidpad—n BMW M1, a Porsche 928,
maybe, the new Z-ZR—hut Eber's
427 has the nicest high-speed han-
dling feel you've ever experienced.

It's alzso quick as a flash, of course,
but the controls are light and sur-
prisingly easy Lo use, considering it
has a 500-hp motor.

If yvou want to know anything at
all about Ford-powered perfor-
manece cars—and that includes Shel-
by Mustangs, Tigers, Panteras,
Mark Ils, Mark 1Vs and even Boss
Mustangs in addition to Cobras—
you need the Shelby American Auto-
maobile Clab. Directed by Ken Eber
and Rick Kopec, it's the best run car
club in the country. Just the bi-
monthly magazine is worth the
dues, The Shelby American Automo-
bile Club is at 22 Olmstead Road,
West Redding, Conn, 06804,

Everything you always hoped
about Cobras is true. That the cars
are stunningly beautiful from every
angle is so0 obvious it doesn't bear
discussion. The styling is not just
timeless, it simply IS5, That they
will outperform any street-legal car
ever built has become a eliché from
the repetition. And thanks to the
Cobra clones, yvou don’t even have to
spend $100,000 in order to share the
Shelby experience. It's not often you
get a shot at automotive heaven . ..
even if you have to build it your-
self, ™



WORKSHOP MINICOURSE
(Conlnued o pagpe 53

generally better to let any glue
squeeze-out dry hard overnight, The
next day, use a razor-sharp chisel to
remove glue from the wood.

B A stunt that 1 use to make spot-
ting glue squeeze-out easier—espe-
cially after it has dried clear—is to
mix a small amount of chalkline
powder with it. The “blue glue"” is
then very obvious.

B No matter which method is used
to remove squeeze-out, always sand
the surface after the glue has been
removed,

About clamping

The biggest bugaboo about setting
up & clamped arrangement is that
you mever have enough hands to
handle the workpiece, clamp weight
and clamp's adjustable jaws at the
same time. That's why craftamen
ereate holding jigs, whenever possi-
ble, for cradling the bar clamps so
the work can be set in between the
jaws, But in many cases you must
bring the clamps to the work. And if
the surface being clamped will he
vigible on the finished project, it is
imperative that vou protect the
workpiece from the clamp jaws. Fail-
ure to do so will result in a damaged
work surface, To do it, yvou must
insert scrap pieces of wood between
clamp and work.

To simplify this task, use masking
tape to hold the protective pads in
place while you set up and secure
the clamps. You can use either
method shown, but on large work-
pieces the method of taping the pads
to the work is the better system. Pro-
tective pads on the elamps work per-
fectly well for small benchtop azzem-
bly projects. In a future issue, we
will discuss more clamping tech-
niques, including a suggested simple
elamp eradle {(jig). ™

GM PULLS INTO FAST LANE
(Continuged from page 521

Sanforized, but totally redone Eldo-
rado will bow for '86 on & 103.5-inch
wheelbase—only 2.2 inches longer
than the current J-car (Cimarron).
Overall length of the Eldo will be 175
inches, while the car’s weight will
have been pared down to a fighting
trim of 2,750 pounds—which is a
mere shadow of the Cadillacs of
former days.

The Eldorado will share the same
fwd platform with GM's other luxu-
ry E-body models—{1ds Toronado,
Buick Riviera and Cadillac Seville.

Power options will include a base
engine 2.0-liter V4, 3.0-liter Véand a

(Frease fuin fo page 125)
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AT FAR BELOW DEALER COST!
Energy-Saving, Variable Speed

92" Gelling Fan

1 FACTORY PERFECT!
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a5 a 100 walt bulb.
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with energy saviags!
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Hationally advertised fans by LESLIE-LOCKE

Beauty and elegance in a highly practical, energy-
saving device! Keeps you cooler in summer and
warmer in winter. Easy to install yourself.

Manufacturer s avarproduction mada it necessary to Equidats thiz largs inventory of ceiling
fans ot & drastic price elash! Actual manul sctured cost was over $100, 00. Now you can buy
‘two or three end save HUNDREDS of dolars! With thesa fans in your rooms at hame, busi-
nass offices, store or factory areas, you can onjoy all their energy-saving sconomy . . . and
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In winter, you can lower your thermostat all season long! Save on fuel hills and stay warm
and comfortabla. Hara's how: As the heated sir risas to the ceiling, the slow.moving fan
ghntly recirculates the warm air dewivward gain. A & resull, you gél more “miléage™ and
comiort out of that hested air, It's wonderiul

Thig iz not one of thosa cheaply made, lightweight plastic modals you find at cut- rate pricesl
This is a high quality, heavyweight unit that compares with the BEST on the market! The
solid bladas are axpertly crafted of ssloctsd hardwood. The brass plated housing and blads
brackets add golden highlights of besuty. The “hearn” of the fan i3 & highly dependable,
28-pola motor with all metal construction and double ssaled ball-

boarings for smoath, quist operation. The motos is direct arivel  Manufacturer’s
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Fiagship four-door, Volvo's firsi all-new car In 15 years, replaces current 260 GLE.

Driving The
New Volvo 760 GLE

The prestige- and performance-packed
turbodiesel will challenge the Mercedes 300D.

by Bill Hartford manacing eoiton

gfore we ever heard of Volvo,
Swedes were comparing their
home-grown car—born in Gothen-
burg in 1927 —to a tractor: unexeit-
ing, but =olidly built, a serf on
wheels. When 1 first saw a black 544
in 1955, 1 found it a curious automo-
bile that resembled a lowly '47 Ford.
Now, it's Volve that's often chosen
by discriminating buyers who can't,
or won't, pay the price of a three-
pointed star.

That's how far Volvo has come in
its assault on the fine-car market. [t
was Volvo, in fact, that was first
with a status station wagon, Mer-
cedes jumped in long after half the
spots in the country club lot were
filled with 2453. With the introdue-
tion of its 1983 760 GLE four-deor
sedan, Volvo will make a lot more
buyers think twice before paying
megabucks for a car.

A couple of months ago, while the
world was seeing this new caron dis-
play at the Geneva Motor Show, ]

Comfort and luxury of leather seats and
numerous power-operaied accessorles
don't detract from the control and feel that
make the 760 very much a “driver's car.”

112 POPULAR MECHANICS

was in that neighborhood “running
in" a European-market 760 GLE
turbodiesel, the model in the line
that will suffer least when federal-
ized for sale here: While the gaso-
line-engine cars are stopped at cus-
toms for their emissions-control] vis-
as, turbodiesels will be waved right
on through.

A diesel delight

Performance of the turbodieszel
will be exactly the same here as 1
experienced it. You may not get the

chance to run for long stretches at
185 kilometers per hour as [ did in
northern Italy, but you'll know that
the GLE will give you that 115-mph
equivalent here; vou may not nail it
all the time and enjoy the hearty
prowl of the turbodiesel petting you
up to &0 mph in 13 seconds,
but yvou'll know those six
cylinders are ready
when vou want them;
and you may not al-
ways be in a fuel-sav-
ing frame of mind, but
when you do want 30
mpg, the electrie overdrive on
the four-speed manual will pop in
with the push of a button. This is &
diesel-Mueled car that will thumb its
tailpipe at any other oil burner on
the road.

It's the right weight, for one thing,
Just A.000 pounds, so the 2.4-liter
straight Six, with its Garrett Air
Research T03 turbo, and good for 106
hp, lets you throw it around with
great fuel-efficient fun.

When the GLE goes on sale in
MNovember, you'll have the choice of
the turbodiesel with either four-
speed manual and electric od., or
three-speed automatic. The other
engine choice is the fuel-injected,
gas B2RF, Volvo's familiar 2.8-liter,
130-hp V6; it's teamed with the auto-
matic overdrive transmission only.
Smooth, but not a =corcher. That's it.
Two solid powerplants. If you're
wondering where the hot, turbo gas
Four s, it's still in the other Volvo
models, but not in the 780—yet.

All-new body
At last, a hood line that races
down to meet the road! Gone is the
Flat Earth Society hood that drops
off somewhere out there in infinity.
There's a hint of Aston Martin
Lagonda, perhapa, but, for sure, the
styling is more Latin than Lapp.
Interior room benefita from a
longer wheelbase: It's 109.1 in.,
which is 5 in. more than the old GLE.
Hard to believe is that overall length
(Please firn 1o page 114}
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DRIVING THE VOLVO 760 GLE  (Coonnuao from page 1127

is shorter, 188.4 in. ve. 182.4, but the
new lines make it look longer. Driver
and front-seat passenger share most
of the pleasures of the new layout;
it's superb, Seating comfort in the
rear, however, is less than it should
be in a four-door prestige sedan. A
too-high seating position can be
blamed on & combination of fuctors:
the new rear-axle suspension sys-
tem, the fuel tank under the rear
floor and the shape of the foor
under the seat, which is raised at the
front edge to keep passengers from
submarining under their belts in &
frontal cellision,

Front seats, too, are designed to
prevent submarining, but they're
perfectly positioned and infinitely
adjustable. And the belts are at-
tached to seat rails so they move
when you move the seat. The center
console—where vou'll find the auto-
matic climate controls and sound
system—is angled toward the driver

Hood opens 90° to the vertical position to
allow for aasy care of the 2.8-liter V6 (here)
or the urbodiesel Four engine.
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Wide doors ease Interlor access; the ceniral locking

system includes the trunk lid

and the dash is nicely laid out, The
steering wheel looks good, but the
bottom two spokes of the four meet
the rim at an scute angle that
catches your thumbs; it’s extremely
awkward, Center armrests front
and rear open to reveal storage com-
partments, and there are many oth-
er caleh-all pockels und cubbies,

The interior is wired from top to
bottom: Between the electric sun-
roof and the electrically heated
front seats are power windows, elec-
tric rear-view mirrors, cruise con-
trol and intermittent wipers. Top it
off with the all-leather seats that
color-key magnificently with the
carpeting and interior panels and
vou feel that, in no way, have you
been shortchanged on the price,
which should be in the neighborhood
of $19,000.

Under the skin

If you could take a 760 up to speed
and see through the all-steel unit
body, Zincrometal and hot-dipped
galvanized panels and full under-
coating, vou'd be treated to Volve
engineering in action. Rear-axle
movement during acceleration and
braking iz transmitted via torque
rods to a wishbone-shaped sub-
frame, the heart of a new live-axie
mounting system. Centered over the
differential, the subframe eases
shocks and vibrations that are
transmitted to the body. And, as we
found out in high-speed and moun-
tain driving, this patent-pending
system deserves its name: Constant
Track.

Front suspension is MacPherson
struts with coil springs. Gas-filled
shocks are used all around, with
automatic self-leveling at the rear.
A I8-mm sway bar completes the
arrangement up front,

Brakes are four-wheel, power-
assisted dises with triangular split
and proportional application on the
hydraulics, the supersafe setup we

now take for granted. Finned, slid-
ing-type calipers are used in front,
and the 760 also gets a set of new
light-alloy wheels that mount Pirelli
P8 185/65R15 steel-belted radials.
Good road feel is retained with the
aid of power-assisted, rack-and-
pinion steering, which gives a tight
turning circle of 32.2 feet, excellent
considering the 76('s long wheelbase.

If vou want to go exploring under
the hood, you'll find that it opens %0°,
The turbodiesel gets a heavy-duty,
d0-ampere-hour battery, vs. 55 for
the V&, and the crankeases of both
engines are wired to signal a low-oil
reading.

Speedometer is electrically oper-
ated and fuses are in the driver's
center console, Engine-temperature

Tha 15.8-gal. fuel tank has unigue built-in
reservoir, it's mounted forward and has

braak-away-type fillar pipe for safety.

Wishbone-shaped subframe (light color) is
centered over difterential. It Improves ride
and handling of live rear axie.

and battery-voltage gauges and oth-
er warning lights make sure there's
no mystery as to what's happening
under the hood.

The only thing vou might find
mysterious about the new GLE is
the “760" designation. Unlike num-
bers for earlier models, it’s not
shorthand for series, engine evlin-
ders and doors, which would make it
“T-series, f-cylinder, no doors!™ It's
just an internal code number that
Volve carried over from blueprint to
nameplate.

Seon, though, even without any
significance, "760" will be as famil-
iar to those who appreciate fine cars
as the numbers 240, 300, 380 ... PM
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EQUIPMENT AND
TRAINING NO OTHER
SGHOOL GAN MATGH!

NTS HOME TRAINING INVITES YOU 10
EXPLORE MIGROGOMPUTERS, DIGITAL
SYSTEMS AND MORE WITH
STATE-OF-THE-ART EQUIPMENT YOU
ASSEMBLE AND KEEP!

When it comes to electronics home study, no
school matches the training you get from NTS.
For example, three microcomputer/
microprocessor courses are available to the
Electronics Beginner—Tech Writer—Analog
Technician & Engineer. For your "hands-on”
training, each course includes its associated

NTS's Master Course in

microcomputer for you to assemble and keep. Microcomputers includes the

You will not only become acquainted with the NTS/HEATH HN89A Microcomputer (#1 above).
fundamentals of troubleshooting, but also It features floppy disc storage, “smart” video
learn to communicate with a computer using terminal, two Z80 microprocessors, 32K RAM

memory expandable to 64K, Choice of HDOS or
CPM operating system.

The NTS/Rockwell AIM 65 Dedicated
Microcomputer (#2) is included in our
Microcomputer Technology Course. It is a single
board unit featuring an on-board 20 column
alphanumeric printer with 20-character
display. This 6502-based unit
als0 has 4K RAM memory,
(expandable,) 8K monitor

OM and 8K advanced

BASIC interpreter on
ROM. Application
Functions: Central
Processor—
Controller/Monitor—
Development System.

The NTS/SYM-1
Microcomputer (#3) is a

6502-based CPU-4K bytes
ROM {expandable)—1K RAM
{expandable} 51 active |/0 lines for versatile
interfacing disk drives, ASC || keyboards, cas-
sette tape, etc. It is featured in the Master Course
in Electronics and Industrial Technology.

high-level BASIC programming
language and Disc Operating
Systems (DOS) software.

It's also impoartant to note that our
microcomputers are not home-made
training devices. They are production model
micro-systems, identical to many you'll 3
encounter in the field. We believe this makes
your training a lot more exciting and relevant.



CONSUMER ELECTRONICS—VIDEQ SYSTEMS
From the latest state-of-the-art Video Systems
Technology, NTS offers its popular Color TV
Servicing program. You build and keep the
NTS/HEATH 25-inch (diagonal) Digital Color TV
receiver as part of your "hands-on” training.
Choose Communications and you'll train on an
NTS/HEATH 2-meter FM Transceiver which you
also build and keep, Most programs also include
state-of-the-art test equipment as well as a
digital multimeter.

AUTO MECHANICS Few technical fields offer
the challenges and opportunities to equal that of
the auto industry. To train for it with NTS you'll
utilize “shop tested” instruction plus an
impressive array of professional equipment,
including a solid-state automotive oscilloscope.
You'll learn engine diagnosis, motor overhaul,
transmissions, and much, much more.

AIR CONDITIONING/HEATING. Equip yourself
for opportunities in one of the most essential
industries in the world. Learn servicing of com-
mercial, industrial, and residential heating and
cooling equipment. Your course includes such
equipment as a hermetic unit analyzer, leak detec-
tor, and charging-testing-purging manifold set.

HOME APPLIANCES Here's an excellent full,
or part-time opportunity with real potential,
Saves you money on your own repairs, too!
Course covers repair and servicing of washers,
dryers, ranges and small appliances. Your
equipment includes NTS's amazing circuit
trainer, plus a multimeter for testing purposes.

For 77 years NTS has provided quality home
training for thousands of students around the
world. We look forward to helping you develop
important new skills the proven NTS way. Take
advantage of this opportunity now. Send the card
or coupon today for a free color catalog in the
field of your choice. We'll send complete details
by return mail.

NO OBLIGATION. NO SALESMAN WILL CALL

NATIONAL
TEIC_BNICAL
SCHOOLS

TECHMICAL - TAADE TRAIMNING SINCE 1 BOS
Aesdart and Home-Stucdy Schooals

4000 50. FIGUERDA ST LOSANGELES. CA. 80037

r---------------‘--'------‘ ----- ---1

1 NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street, Los Angeles. CA 90037

: Plaase send FREE color catalog on course checked below

} [l MicroComputers/MicroProcessors [ Color TV Servicing
1 [ Communications Electronics [ Auto Mechanics
i [ Digital Electronics ] Air Conditioning
! [industrial Technoiogy [] Home Appllances
: MNamea Age

]

1 Address

i .

: Apl. City

: State Zip

§ [ Check if interested in G.1. information,

g [ Check if interestad ONLY in classroom Iraining in

Los Angales.
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NEW NOW

for home and shop

A Ready Mixed Joint Compound is a water-based dry-
wall joint compound that can double as a texture paint.
It can be tinted with latex paint colors if used as a tax-
ture painl. It adheres to dry wall, plaster, brick, stone,
cinder block and concrete. Drying time is two to four
hours. It's available in 1-gal. containers that cover 75
linear feet of wallboard joint, or texture 100 sq. fi. About
£7.90 per galion al home cenlers, it's made by Uinited
Gilsonite Labs, Box 70, Scranton, Pa. 18501,

B The Big Dipper is a new 4-in.-wide paintbrush with a
cellulose core surrounded by tipped and flagged polyes-
ter filaments. According to the maker, this lets the core
soak up and hold a large amount of paint. which is re-
leased evenly while brushing. The brush has a durable
piastic handle and brass holding plale. The Big Dipper
is $10,95 at paint and hardware stores; it's from the Lu-
cas Group, Box 6709, Cleveland, Ohio 44101,

€ Masonite recenlly introduced two new roof-shingle
products, made of compressed wood fiber, for both new
roofing and reroofing. Called Woodrul Traditional and
Woodruf Rustic, the shingles’ heavily textured surfaces
weather 1o a light gray. The Traditional line has 32
pieces per square, while the Rustic has 36. Available in
lumberyards and home conters, both are $65 to §75 per
square (100 sq, f.). They're made by Masonite Corp.,
28 North Wacker Dr,, Chicago, lll. 60606.

D Jenn-Air's oven model No. W221 is a new double
oven that fealures a microwave oven on the fop and a
convectionsradiant oven on the bottom. Both ovens are
regulated with a limer or an automatic temperature
probe, Made for combined installation, the unit is 23%

® 25% » 4B%e in. and requires 220 volts, The oven is
about §1,750 at appliance stores. It's from Jenn-Air
Corp.. 3035 Shadeland, Indianapolis. Ind. 46226. PM

120 POPULAR MECHANICS




Cache recently located. ..

ORIGINAL
U.S.GOV’T. MORGAN
SILVER DOLLARS

in U.S. treasury bags

THE CONSUMER'S COIN RESERVE an-
nounces: For one week only 9,861 onginal
fine condition Morgan Silver Dollars will be
released to the American public (@ $19.40
each...$10 less than a major competitor.

MORGAN CACHE LOCATED 9.861
original Morgan Silver dollars have been
found in U.S. Gov 't treasury bags and will be
sold to the public through this notice. The fed-
eral government ordered the meltdown of
Morgan Silvers over a half century ago, mak-
ing these coins one of the rarest in the world.
Their silver content. then as today is .90 fine
silver. Morgan Silver Dollars have had an av-
erage annual appreciation of 26.5% in value.

MARKET CONDITIONS The combination
of the favorable silver market and locating
these Morgan Silver Dollars has made this of-
ter possible. Each coin 1s guaranteed to be
Fine Quality or better with a certificate to that
effect. We will only hold this price for one
week due to the fluctuations in the precious
metals market.

TAKE NOTE Our price of these Fine Quality
Morgans is $19.40 each. This price is $9.60
less than a nationally advertised coin dealer.
therefore we advise you to get vour order in
early before the strict limit of 9,861 is sold.
We offer a 14 day examination period for each
coin, coins returned within that time will re-
ceive a full refund. A limit of twenty coins per
customer will be strictly adhered to.

For VISA & Mastercard Holders
CALLTOLL FREE
800-824-7888

Ask for Operator #709
24 Hours a day—7 davs a week—includ
In California 800-852-7777 In Alaska
Hawaii—B800-824-7919

Sunday

C1982 Comsumer's Com Reserve

rfmm‘i Coin Reserve, Dept. GMMZ228

I Exp. date

235 W Haviand Lane, Starmtord. C1. 065903
Please send me by ansured mall——___ Morgan Silver
Dodlars at $19.40 each, plus postage. handling. and insurance s
indicated below . [ have 14 daysto insEctt my coins, 4l which time
1 will receive a full refund if | return them to you by insured mail,
[] (#906A) 1 Morgan Silver Dollar only $19.30
plus 53 postage, handling. and insurance
[] (#906E} 5 Morgan Silver Dollars only $97 plus
85 postage. handling, and insurance
D { #5061 10 Morgan Silver Dollars only $194 plus
$10 postage. handling. and insurance
(#906T) 20 Morgan Silver Dollars only 5388
plus $15 postage, handling. und insurance
MY, & Ol residents add sales tax

Total amount enclosed &
Charge your order [ ] VISA
Ao #

[] Mastercard

M.C. intbk#

Signature

Telephone number.
Pir, Pﬁm




The equipment needed to make the stalned-
glass panel includes {from back to front):
dishcloth, sponge, square, carbon paper,

t, glass for flux, flux brush, 60 to
100-w. soldering iron, scissors, glass pliers
or parallel-jaw pliers, orange stick, fine-
point waterproof marker, glass cutier and
fine-grade half-round file.

STAINED-GLASS LIGHT BOX
(Contrmued from page 54)

all of the equipment and materials
shown in the first two photos above.
Check wour classified directory un-
der “Glass—>5Stained and Leaded"”
for a supplier near you, or see the
supplier list for mail-order sources
at the end of this story,

Carefully draw the 1-in. grid and

glass (transparent glass will reveal the box
Innards), ¥e-in.-wide copper foll tape, tin-
ner's fuld (fux), kerosene, 60/40 solder,
Manila folder, pushpins, copper sulfate
solution (1 oz. copper sulfate 10 4 oz. water)
with four drops vinegar.

sketeh in the pattern. A Manila fold-
er makes a sturdy pattern. Besides
this pattern, which vou'll cut into
pieces and use as a template to cut
individual pieces of glass, vou'll need
an additional copy to use as a guide
in soldering parts together. Use car-
bon paper to make a duplicate on
paper. Carefully cat out the pattern;
trim Y in. within the border of the
pattern to allow for the thickness of
the copper foil.

Select the glass, starting with the
largest pattern piece. Place the pat-
tern on the glass and trace arcund it
with a marker. Dip the glass cutter
in kerosene and cut out the pieces,
cutting on the inside of the line.
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To duplicate a pattern, accurately draw a grid
of 1-in. squares on a Manila folder. Then sketch

In the pattern on the grid,
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After drawing the pattern and duplicating It,
cut out parts " In. undersize to allow for

copper tape. (NMumbering paris merely
helpa distingulsh them from scraps.)

Cutting glass

The inside curves are the most dif-
ficult cuts to make on glass; make
theze cuts first. Don't try to remove
all of the waste from these euts in
one pass. Make a series of cuts, each
one closer to the line than the last
cut. Remove the waste as you
waork.

The outside curved cuts are next
in degree of difficulty. Make these
cuts next. Finally, make the straight
cuts.

The appropriate cutting pressure
will vary from one sheet of glass to
another. It will take practice before
you learn the proper amount of pres-
sure to apply. If you apply too much
pressure, the glass will chip along
the score line, which will result in an
uneven cut. If you apply too little
pressure, the break won't follow the
cut. The correct amount of pressure
will eauge the cutter to make a slight
hizsing sound as it rollz acrozs the
glass, resulting in a clean cut,

Tomake the break, grasp the glass
with your thumbs on top and the
knueckles of vour index fingers under
the glass on either side of the cut,
serving as a falerum. Break the
glass with a firm downward and out-
ward motion.

Use pliers to break out smaller
pieces, Use a file to smooth any
sharp edges. Do not breath the glass
dust. You may wish to wear a respi-
ratory mask.

Soldering parts together

Clean the cut pieces with deter-
gent and water to remove the kero-
sene, then wrap their edges with
copper-foil tape. Center the edge of
the glass on the foil and form a U-
channel on the edges of each piece.
Burnish the foil carefully, pressing
the edges down firmly with a small
stick.

Place the duplicate pattern on a
serap of plywoeod and put the foiled
glaza on it. Check for square and
size, and secure the parts with push-
pins around the perimeter.

While you're soldering the parts



together, make sure the room is ade-
guately ventilated. Brush tinner's
fluid sparingly on the copper, Apply
smooth beads of solder to the copper
lines. Solder all of the exposed cop-
per, then turn the piece over and sol-
der the back. Wash the piece in soapy
water. Copperplate the solder so it
will darken and assume a patina
with age. To do this, dissolve copper
gulfate (1 0z.) in water (4 oz.) to make
a concentrated solution. Add four
drops of vinegar. Rub the solution
generously over the solder lines.
Wash and dry the panel and put it
aside.

Building the light box

Begin work on the light box by eut-
ting the parts to size as specified in
the materials list (page 124). Al-
though I used ash, you may prefer
another hardwood that is compati-
ble with the furnishings in your
home.

You can make most of the cutson a
table saw. Set up the saw to make
¥-in.-deep cuts and test on scrap
wood. Cut %1 ¥ ¥-in.-deep grooves to
receive the glass panel in the top,
bottom and sides of the box. The
sides and bottom of the box have 14 x
¥-in.-deep grooves to receive the
hardboard back. The top is cham-
fered along the edge that joins the
back of the box,

The box sides are rabbeted to
receive the top; the sides are dadoed
to receive the bottom. Cut rabbets in
the box bottom to oin it to the sides.
Cut the bottom ventilation hole with
a coping saw. Alsc use & coping saw
to notch the back and bottom to
accept the electrical cord.

Test-assemble the hox without
glue; test-fit the glazs panel, remov-
ing excess solder with a file or wid-
ening the slots as necessary to
ensure a smooth fit,

Prebore holes and attach the lamp

Place a pattern on scrap plywood and posl-
tion the folied glass on top of it. Check for
squsre and size; secure with pushpins,

Dip the glass cutier in kerosens; cut the
glass, cutting inside the line. On Inside
curves, remove glass in a series of cuts.
Here, the last inside cut Is made.

- .ﬁm*
Aher pieces have been cleaned with deter-
gent and water, and dried, wrap them with
copper foll. Center the edge of the glass on
the foil and form a U-channel with foil.

socket with serews to the box side as
shown. Glue and clamp the box
together. Remove excess glue with a
damp cloth.

Beore and countersink holes for the
screws that secure the lid. Fit and
serew the lid in place, making sure
that it opens smoothly to provide
access to the light bulb.

Sand the wood smooth with sue-
ceszive prades of 80-, 150- and 220-
grit abrasive, dusting and wiping
with a tack cloth between opera-
tions. 1 opted for a natural look and
simply applied several coats of satin
finish varnish, rubbing lightly be-
tween coats with 4/0 steel wool and
tacking off. When the final coat is
dry, rub the wood with 4/0 steel wool
to achieve a luster.

Secure the aluminum reflector to
the top with epoxy glue. Wire the
lamp cord to the two terminals on
the socket. Cover exposed wires with

(Please yro igp page 133)

Pliers break away small pleces of glass.

Burnish the fell, pressing the edges down
firmly with aither a small stick or psncil.

Brush flux sparingly on the copper foll.

Soider the exposed copper, applying
amooth beads of solder. Turn over the pen-
el and repeat the soldering proceas on the
back. After washing the work In soapy
water, sponge copper sultate solution over
the solder, 50 It will acquire a patina in time.
Immediately wash off any residus.
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75yearsgreat

GM has been serving
Americans with great products
for almost seventy-five years. Best sellers.

; The result is that now GM has seven of
the top ten best-selling cars in the U.S? _
evrolet's Chevette, Citation, Impala/Caprice, and
Camaro, Buick's Skylark, and Oldsmobile’s 88 and Cutlass
Sugle Coupe are all winners, but they're just the tip of the

ice ,mmiﬁez_k. of GM value.
We make all kinds of cars for all kinds of people. With all
kinds of needs.

‘Robert D, Sexton
Quality Control

_ But even so, some of you
might be asking, “What have
they done for me lately?”

Well, GM's done a lot.
In fact, we're not only ——
the best, we're the best
GM ever.

Nobedy in the world spends as
much as GM ($10 billion in 1981
alone) to make your car
better. This includes new pro-
ducts, plants, and manufac-
turing processes, as well
as advances in metal-
lurgy and aerodynamics,
new power train con-

cepts, and ﬂ:'ec\smn
workmanship through

the use of the latest
computers, lasers, and
robots.

*Calendar year through May 1082 ** The G M cars were: Olds Costom Craser, (8ds Tomnadn, Buick Eszare. Qs 0801 4o L O8ds Citlaws § wageans, Obds Ormégs 14 dos 1,




Fuel economy, plus.

Everybody needs fuel economy, and GM has done something,
about that, too. What with all the technological hreakthroughs we've
made, we think we now offer the _
%hmum balance of room, comfort, and mileage i

people want. 3

indusiry leader.
We're very proud that in the latest report 8 _
of the Insurance Institute for Highway Safety, & —y
GM had the eleven top-rated cars.** The report ranked
i - cars acmrdmg to the frequency with which they
! IHH‘%‘ were involved in accident injury claims and covered
LR 1978-80 models.
' 5 We believe these results reflect not only our cars—their
ﬂjuallty size, weight, and design—but how and where
ey are driven. [t shows that our cars and customers

£ gowell tﬂgether. Anew kind
: And there's something

else. We believe GM stands for
something else in the eyes of the
Amenican public.

It stands for excellence.
And continued excellence. So
that now, next year, and
the vears after that, we need
always to be:
the best GM ever.

Promise.

We have the commit-

ment to quality, the resources,

: and the track record. And be-
~  causeof these, we just happento  ————

think we're the one company

that can continue to meet the

transportation needs of a chang-— |

ing world better than Hﬂ}'ﬂt‘i&

m— else,
a

- P - ]
7 Richard Michael Caras

Engineer ]

Oif:!mnﬂbule
Buick
Cadillac
GMC Truck

'

Chevtoled Caprice | wagonl, Pontiae Bonnevilbe bwagon . Ulds Detta 88 4 4-doorn), Montiac Catiina 1 4-door ), and Baick LeSabme (4 - door 1, Soisce. Highway Loss Diata Institute




When most caulks
crumble,

Geocel stays flexible.

Any caulk that hardens will crack and
crumble away. But Geocel Caulking
Sealant won't. It stays flexible for years.
Geocel is a unique elastomeric
copolymer that penetrates deep into
cracks. Seals out water and weather like
no ordinary caulk can.

Use Geocel on virrually any building
material, even on damp surfaces. It will
furim a ught bond that actually improves
with time, Expansion and contraction
due to temperature changes won't
break the bond, because Geocel
stretches. In fact, it's twice as
stretchable as silicone sealants,
vel costs less.

Next time you need a caulk or
sealant, get the one that won't
crack or crumble away, Get
Geocel Caulking Sealant.
Available at better hardware
stores and home centers.

===

Geocel

Geocel Corporation

PO. Box 398
Elkhart, Indiana 46515

Energy-saving products for the home and industry.
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GM PULLS INTO FAST LANE
{Continued from page 111)

3.1-liter V& that standz a good
chance of being offered in super-
charged trim.

The Chevrolet Corvette has been
totally restyled for 1983—the car's
first major body surgery in 20 years.
Gone are the high crown front and
rear fenders. In their stead is a long,
sleek, more wind-cheating shape.

Helping to accent the new wedge-
shaped look is a more highly raked
windshield and rear hateh window,
Yes, yvou read that correctly; the "83
will be a three-door, with a large,
one-piece, all-glass hatch that is sup-
ported in the open position by gas-
pressurized struts,

The hood has been shortened,
while the entire front end tilts for-
ward for easy engine access, much
like the old Triumph Spitfire.

The roof section also is new. The
entire roof panel lifts off in one
piece, targa style, eliminating the
furmer T-lop design. The body-rol-
ored roof panel can be stowed easily
in the hatch area.

The body still will be fiberglass
bolted to a steel chassis, but there is
more use of aluminum alloy in sus-
pension, steering and brake parts,

Changes in the suspension are
designed to cut weight and provide
much-needed help in the handling
department. Springs at both ends of
the car will be made of fiberglass-
reinforeed plastic. The front zuspen-
sion Jayout utilizes a monoleal
spring, while the rear uses a new
setup of two trailing links per side,
a multileaf spring and a trans-
verse link that will cure the rear
toe-steer effect plaguing current
models. Wheels and tires are
very special, and exclusive to Cor-
vette. Wheels are 8% and 9 inches
wide, front and rear, with 255/55
VR16 Goodyvear Eagle GT tires at
both ends.

Muscular mill

It's all muscle under the tilt-nose
hood. One of the strongest domestic
engines available—a carryover of
the 1982 crossfire dual throttle body
injection 350-cu.-in. VE—pumps out
200 hp at 4,400 rpm. The mill will be
mated to either the new-for-'82 700-
R4 four-speed overdrive automatic,
ar a new Doug Nash-built manual
four-speed with automatic electric
overdrive.

This kind of power, bolted into a
slightly less than 3,000-pound, 96-
inch wheelbase sports car, is an invi-
tation to some entertaining sub-7-
second, zero-to-60-mph blasts. Fuel
economy, approaching the 20-mpg
mark, isn't too shabby either. P
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Making hydrogen safe for the highway

Transportation

It was an impressive dem-
onstration: Trained marks-
men (see photo) put a rifle
bullet through the fuel tank
ol an automotive hydrogen
system—and nothing hap-
pened. The next shot went
into a conventional gas

tank and the expected fire-

ball bloomed menacingly.

Can hydrogen overcome
the so-called “Hindenburg
syndrome” to emerge as a
prime alternate fuel candi-
date? Billings Energy Re-
search, which grabbed
headlines a few years ago
by providing hydrogen-fu-
eled limousines for the
Carter inguguration, says
that the answer iz "yes."
And the Independence,
Mo., company has the ex-
perimental vehicles to
prove itz point.

The raw material in the
Billings systems' tanks is
an iron-titanium hydride
{salts), which contains the
combustible element in
chemical combination. Hy-
drogen gas is released
slowly by a controlled ap-
plication of heat. Either ex-

WATER RESERYVOIR

EXHALUST LINE
WATER.SUPPLY LINE

WATER PUIMP

TWO HYDRIDE TAMNKS

ENGINE COOLANT

HYDROGEN
SUPPLY LINE

Heat, which is abtained from exhoust gases. engine coolant. or both. warms water 1o provide a
controlled release of hydrogen gos from metallic selts (hydride) in cutomoblile’'s fuel tank.

haust guses or engine cool-
ing can be used as the heat
exchange medium. In net,
there is a minimal amount
of free hydrogen circulat-
ing in the engine; there-
fore, the threat of explo-
sion is eliminated.

Though there is o nearly
inexhaustible supply of
flammable hydrogen. it
has enjoyed only limited
qutomotive applications
go far. The weight of the
pressurized tank in con-
ventional systems cul the

oS

'*".-

Law-sniorcement personnel attempi to indure an explosion by firing rifle bullets Into a tank which
has been filled with hydrogen-bearing salts; the bullet passes through without any effect.

range and performance;
fusl-injection difficulties
were common. But under a
contract to Peugeot, the
French automobile con-
cern, Billings has devel-
oped a microcomputer o
control a new, high-pres-
sure (200-p.s.i.) fuel-injec-
tion system which has
overcome many of these
problems.

At idle, the computer
damps the injection to pro-
vide the lesanest possible
mixture, [t then senses any
load placed on the engine,
ond more hydrogen, air
and water (to regulate ex-
hoaust emissions) are in-
jected simultaneously.

There's still a long way
to go before a full-scale
distribution system for
“safe” hydrogen fuels is a
reality. But the fecsibility
of running a car on one of
the most abundant natural
fuels has been proved.
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They haven't
lost one yet

Almost everything about
America’s space shuttle is

reusable—right down to |

the twin booster rockels
that separate from the ship
aboul twe minutes after
launch. The 150-foot, 80-
ton fuel tubes parachute
back io earth., splashing
down more than 150 miles
off the Florida coast.

To reuse the boosters,
you must lish them out of
the seq first. This job has
been aoccomplished admi-
rably so far by two special
vessels, manned and oper-
ated by United Space
Boosters. The UTC Liberty
and UTC Freedom serve as
research ships in between

launchings. But when a

Space Shuttle goes up,
they're part of the count-
down.

It all starts at T-minus-24
hours, when the 176-foot
twins slip their moorings
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The two identical booster recovery vessels doubls os ressarch ships between the shuile shos.

ond cruise a few miles into
Port Canaveral for premis-
sion checkout, At T-minus-
B hours, a 12-hour built-in
hold in the shuttle count-
down begins. This allows
the ships to cruise at 12.5
knots (l4 mph) 1o the
projected impact area

But the wvessels really
start coocking at T-plus-B
minutes, 44 seconds, when

the casings splash down—
hopefully at the predicted
coordinates. That's when
diving crews get into in-
flatable boats to approach
the casings, which are
bobbing vertically in the
waler.

Three divers help lower
a 20-foot boom about %0
feel beneath the surface.
They insert the boom, con-

Towing ths air-fillsd boostar cylinder back to Florida: The rendervous occurs 170 miles offshora.

nected to a pumping de-
vice on the retrieval ship,
into the nozzle throat at the
aft end of the booster: then
compressed air is pumped
in. That trims the boosters
so they can be towed back
te Canaveral with relative
Belse.

Asg the ships near land,
they switch power from
their propeller shafts to
shrouded thrusters. These
can slabilize the ressarch
ships when they're on a
delicate mission, as well
as preserve the lives of
manatees, the endangered
mammals that live along
Florida's shores. Propel-
lers have killed many of
these sea creatures then
Christopher Columbus de-
scribed once as “mer-
maide. "

When in Washingt
As most U.5. Presidents since F.D.R.
have known (see page 71), hidden
recorders have a certain utility. Up
until recently, they have also been
extremely difficult to detect with por-
table equipment. However, it is now
possible to protect yourself against
sectet! recorders with a device no
larger than a cigaret pack.

128 PO‘ELAFI MECHANICS

on

tion device.

The TRD 009 wunii,
Communications Control [ne.
Third Ave.. New York, N.Y.
lights up in the presence of o mag-
netic recording device.

By moving around, the user extin-
guishes a row of lights in sequence
as he gets closer to the hidden tape
unit. Various inconspicuous “termi-
nals,” such as a watch that vibrates
against the wearer's skin without
alerting others, are available as
accessories to thisclever litile detec-

from CCS3
(B33
10017},

VESRMELSENY wRaallE TESRASLEENY waaallE



killers

SI‘HP

The loss of the British destroyer
H.M.5. Sheffield early in the fighting
for the Falkland Islands marked
another step in the advancement of
technological warlare. The ship was
downed by a single air-to-surlace
missile, fired by an Argentine Super
Etendard aircraft. The missile, a
French-built (Aerospatiale] Exocet
AM-39, is part of a family that has
been in development since 1968,
However, it is considered to be a
“second-generation” weapon.

Early antiship missiles, such as
those which sank the Israsli ship
Eilagth in the 1967 Mideast Wazr, fol-
lowed a straightforward flight path.
The Exocel, however, is what is
known os a “sea-skimmer,” ap-
proaching its target at no more than
25 feet above the surface, while fly-
ing upwards of Mach .9. This makes
it difficult 1o acquire on radar or
knock out with gunfire.

hed trom an aircraft as far as
70 kilometers (depending on altitude)
from its target, the Exocet, like simi-
lar ship- or ground-lgunched wver-
gions, is aimed only roughly at the
target's coordinates. An inertial plat-
form flies it 1o the target area, while
its radio altimeters adjust the cruise
level to travel near the sea surface.
At a predetermined time, depending
on the initial range of the target ship.
an active radar begins to search.
When the radar locks on, it takes the
migsile in—usually impacting near
the superstructure or other promi-
nence

The reliability of its systems has
made the Exocet the most widely
deployed missile (in its various ver-
sions) in the Western world. There
are currently more than 1,800 of them
known to be in use in various navies.
{Ironically, the Royal Navy has far
more Exocets than the Argentine
forces and they are even manufac-
tured in Britain under license.}

Foar more sophisticated and costly
antiship misgiles are available,
some combining infrared homing
and jam-signal homing, with active
radar. The U.5. Navy's Harpoon and

-

Editer- Robin Melscn
Coninbutars: Derines Esbow. Moo Shirm
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French Etendard strike fighter {top) with Exocet AM-39 on wing (detoil. bottom).

other new missiles, fly an qutomated
final climb/dive maneuver o make
close-in defense even tougher. Or, if
enemy defenses adjus!, the program
can be altered so that the missile
sea-skims all the way lo its intended
target.

The ranges are also being extend-
ed: The farthest antiship missile hit
recorded to date was from 125 kilo-
meters away. The sirike was regis-
tered by a live OMomat (French-ltal-
icn design) fired at a practice target
in the Pacific by the Peruvian Navy.

Missiles launched by submarines
pose another modern threat. The
Soviel underwater-launched 55-N-7
“Siren” missile is balieved 1o be
eltective against ships from 50 kilo-
meters. A test Tomahawk cruise mis-
sile (land-attack version) that was
fired recently from a surtaced U.5.
submarine hit the center of its target,
a banner on poles, 0 miles away in
the Nevada deserl. 4

About the only draowbacks that
antiship missiles hove is o lock of
discrimination: They can't tell a rust-
bucket from an gircraft corrier. In

addition, they don't always sink their
targets, bacause they hit them above
the waterline.

In the case of the destroyer Shef-
field, a high percentage of aluminum
used in constructing the superstruc-
ture, a feature of certain British ships
built under tight-economy ground
rules, may have contributed to the
suparhot fires that doomed the de-
stroyer.

Further analysis of the Falklands
actions will undoubtedly be reveal-
ing. Example: The Argentines report-
edly fired two Exocets at Sheffield.
Did the first one mallunction, overlly
its target, or get knocked down by the
most sophisticated antimissile mis-
sile now in service, the British Sea
Woll?

It is questions such as these that
will bear heavily on the future plan-
ning of all modern navies, including
ours. l{, in the words of one U.3, con-

man, “million-dollar missiles

can kill billion-dollar ships,” defense |
budgets will ultimately have to be
adjusted to reflect the technological

realities. |
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Don't quite flap

Birds do it. Bees do it
Pterodactyls in the lees
did it. Naturally endowed
flying creatures all have
some ability to change the
shape—the camber—oi
their wings in flight. Now
man s getting around to
trying it.

The Boeing CTo.. under
an Air Force contract, is
modifying an F-111 aircraft
by equipping it with a
"mission-adaptive wing”
{MAW). The wing has a
smooth, uninterrupted up-
per surface during all
phases of flight; it doesn't
make use of conventional
flaps, spoilers, slots or

is varied by
mechanizms that bend its
flexible leading and trail-
ing edges toc achieve the
most stficiant airflow. The
firat actual flight, expected
sometime early in 1983,
will be the culmination of
nearly a decade of study
involving the National

Artist’s conception of an F-111 fitted with mission-adaptive wing. II's scheduled to {ly in "83.

Aeronautics and Space Ad-
ministration, as well as
Boeing and various mili-
tary branches. The mili-
tary hopes that the MAW
could enhance perfor-

MISSION- ADAPTIVE WING

I

-

T/0. LANDING, MANEUVER

B .

CLIME, CRUISE

b

I

PEMETRATION (DESCENT)

Tha use of iiberglass and other composite materials permits con-

finuous, internally driven camber changes for all regimes.
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mance of several types of
military aircraft.

In gddition to increased
payload and range incre-
ments, and enhanced ma-
neuverability, the new
wing could improve the
ride quality of airplanes
and give wings a longer
structural fatigue life.

Flaps on the MAW have
flexible fiberglass skins;
their shape ls controlled by
internal power linkages
connected to hinges. The
first aim of the test pro-
gram, to be comducted al
NASA's Dryden Flight Re-
search Center on Edwards
Air Force Base, is to dem-

onstrate cruise camber
control.
This refers o the precise

shaping of the wing in
flight for maximum cruise
efticiency. As the tests
progress, a digital flight
conirol system that allows
for high-speed, automatic
movements of the variable

surfaces will be incorpo-
rated. This will allow dem-
onstration of three addi-
tional flight techniques:

B Mansuver load contral:
Rapid changes to permit
tast dogtight maneuvers,
while preventing over-
stress from high-G loads.
B Direct lift: Changing the
plane’s altitude by hun-
dreds of feet without point-
ing the nose up or down.
Conversely, the longitudi-
nal orientation could be
altered—1o aim weapons,
Ior  inslance—wilhoul o
guain or loss of the craft's
altitude.

B Gust load alleviation:
Autematic load reduction
of the aircraft structure in
turbulent air.

[f the advantages of the
MAW are significant, the
switch to continuous, flexi-
ble surtaces for aircraift
wings will have a profound
eifect on design

and manufacturing.




Is Lower Back Pain Making You An
On-Again, Off-Again Cripple?

b Ewgene Griffin

Read how one man freed himself from this
crippling pain.

It happened aboard & Lufthansa Mighl 1o
Frankfun, Germany where | was going for a
business meeting. The plane bl an air pocker
and wddenly my back “went ow "’
I wou"ve ever suffered from lower back pain,
oty know whal (his can mean. In my case, the
sewardess b fo dead e aff the plane when
wet landed, **This is the firs time his has hap-
nened?” she asked. When | 1old her no, she
waid:
“{3h, ibem you should have o Prosana Beli."”
She then 1old me she kad lower back (rouble,
too. and withoul the Prosana Belt, she didn”y
think she could hold her job. **It practically
saved my lile!™ she went on.
I'll be sure 1o get one, | tobd her. But what |
was really thinking was how could a belt that
helped her—a woman about 110 pounds—
help a dighily overweight guy of sin feet Bke
me? Besides, | thought. 've tried practically
everything shon of an operation. So | went 1o
my hotel room, ok a hot bath, several
aspirin and laid down for the night hoping lor
the best.

Couldn'l get out of bed
The nest moming the pain was worse than |
could ever remember. £ A to roff out of bed
anfo my Knees and crow! o doorknof o ger
fo my feer. Again, Look a hot bath and some
aspirin, but again, it didn't do much good_ 1T
| had been back home, | would have called
and canceled the meeting. Bun here | wat in
Cermany and scheduled for a meeting with
five other businessmen [ had se1 up. 50 there
was nothing | could do but gothrough with it.

Luach Included, Too!

The pain mus: have been apparent the moment
1 walled inlo the room because the fird man |
met smiled sympathetically and said, **You
look like vour back is bathering vou.™ It i, |
answered. ' Haven 't you heard of the Prosana
Belht? he asked. | nodded yes. ** And you don’t
Aave one?’” he persisted. Mo, | said, continu-
ing around the room, anxiows only (o get the
meeling over with
and go back home.

After the meeting,
the man who asked
me aboul the Pro-
sana Belt suggesied |
join him for lunch.
Sirwe he was the key
[ man on the deal, |
accepied. Bur in-
siead of driving me
to the restaurant, he
took me first 1o a
surgical supply store
where he bought me
& Prosana Beli_ | had
no other cholce bl
o put it on right
there, though all |

T 1SEN Pegboy Aamy. ks

could think of after thanking him was (o say,
Is that it?

""That's it."* he replied.. ** Mow ey us take a
little walk 1o a nearby restauram | know
you'll enjoy.”

The Most Walk Of My Life

If 1 had known the **liille walk "' was going to
take almost 8 hall howur, | rever would have
gone—busines deal of no. Bu thar was all
part of hiv plan! Because by the time we
reached the resaurant. my pom wos gomse! |
even reached down and touched my shoclaces
jusd tovsec if | wasn 't imagining things. | can’y
believe ir, | sabd. It's like a miracke, **Yes, |
kv, B answered, "1 said the same thing
when 1 first wore the Prosana Beli. Occa-
sioqally,"” he added, | still say i, although
any troublesome condition or pain that per-
vists chould be brought 1o the attention of
vour doctor.*"

Tested & Proved In Hospiials

Creer lunch my Iriend proceeded 1o tell me
aboul the Prosana Bell. How it was invemed
by adocor, iesied and proved in hospitals and
clinics: even on people so crippled with lower
back pain, they had 10 wear steel braces! How
il wiks, and is, used throughoust Europe by ten-
nis champions, Olympic bobsled medalises,
soccer plavers—bry all kinds of people whoare
consianily putting incredible sirains and
stresses on i heir back . In facr, he concluded,
ins effectiveness has been w proven, s ger-
chase i included under Germane's sational
heairk coverage ploar,

Save $H.00! Special Free Triml Offer!
When | returncd home, | 1old all my friends
wii h bad backs abaut this marvelous bel . But
when they tried (o buy one, they found no one
in the United S1a1e2 had even heard of it So, |
called my friend in Germany (incidenially, |
gol 1hat order ) and 1old him 1'd like to import
some Prosana Belis. He 10ld m= the cost af
one i Cermany wan 34400 in Amercan
money. Since | would have shipping couss,
tanes, handling and so fonh, | decided 1o see
if | could make & special bulk importing deal
with the manufacturer. And, I'm happy 10
add, | was able 10, Yes, you can now try the
Prosana Bell for only $29.94—514.00 lcss
ithan what you would pay in Germany.
What s more. ..

You Can Prowe lis Effectiveness

To Yoursell Risk-Free For 30 Days!
If you sulfer lower back pain like me, you've
probably tried every “cure’ there is and so
you're probably skeptical. Which is why I'm
making this iron-clad, no-risk guarantee: Il
you 're not convinoed that the Prosana Bel
relieves your lower back pain fasi . vhat if
works where other methods and devices have
failed...that it lexs you bend over, garden, do
household chores, even play sports paie-free,
1"l return your money o full,

HERE'S HOW THE AMAZING PROSAMA BELT WORKS, Every fime you move O Lake
i ¥1ep. the up. down and sdeways motion of the patemad. orthopedic-dessgned
pads” sooihes away aches and pains almost ke a chiropractor’s

the Prosana Bell 15 irwi

EVEN summir chalbes  5of

L
lightwesght and washabis 100, with nd malal parts. And one s.e W5 ail')

If You Read Nothing Else
Read This Doctor’s Report:

"I vt furned from my initial skepficism, ndeed resection of the Prosana
belt. to an eager proprnant of it | new have checked marne than &)
casas lrom my prachice and after Studying a file with more than 100
statements. | have no doubis about the effectiveness of
the bet Ov. Ludwig Hecht

HERE'S WHAT USERS SAY:
"I hawe been suffering from |ower back pain for years. Nothing helped,
oo} gven 3 steel corset. After wearing the beit, | am freed from the pain
and it has never come back, ™ Mr M. Kilan, Olympic Medalist
& 3-Tima World Babzled Champion

“Isufiered from severs back pain causad by tannis, and since | did not
want 1o fake any medicaton, | have begun 1o waar your bl 1 is hard
i believe how quickly | have got rid of my back pain.~

Mr. D Sturdza, Swiss Tennis Champian
“Otten | could Inlerate the pain only wilh strong medication. The

Prosang Befl has freed mé from taking pills.”
Miz_F. Polen:, Housewils

MEDICAID MEDICARE RECIPIENTS: Save $5.00!
Enclosa copy of your card & deduct 55.00 from your
payment

PHOMNE ORDER TOLL FREE

on VISA or MASTER CHARGE
CALL 1-800-228-2028, Ext. 521

In Mebraska CALL 1-800-642-8300
Call 24 Hours A Day,. T Days A Week

™ = = MAIL NO-RISK COUPON TODAY!* = =
Lumbar Ressarch Institute Div.. Depl. PH-882
P.0. Box 458, 18 Geneviews 51., Graast Meck, NY 11022

|, oo wanl ko prowe 1o mysell lor 30 days. nsk-hee thal e
amazing Prozana Belt can free ma (1o Mwer Back pan

Fiysh me my befl &l Ihe special import al oaly §29 95 plus
$2 v poslage amd handkng  SAVE! 7 Prosang Befs tor
oty 555 95 plus 13 postage and handling. Same money-Dack
rmu:m dayt I'm pal b sansked widh he
amal; tebef | pxpirience. | may sefurn (he Prosana Batliz) tor 3
Iyl ared proamgl refung (excipding postage End handing) ng
guestiong askeg
O Check or Money Order encioses |Mew vork resicents add
% sales fam §

lama_ Medicasd _ Medicare recipseni
Enchasan s a copy of my card savng me §5 00 move

Charge 1o [ ¥iSA O Master Charge

Card® Exp Daie

L

A
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Build Your Own

Grandfather Clock
Prices Starting Under

5209

(including movement
and dial)

» Do-it-yourself case
kit, parts pre-cut

s Finished clocks

» Solid 3/4" hard-
woods: black
walnut, cherry, oak

# Hairloom quality

» Factory direct prices

» Solid brass West
German chiming
movements

# Money back
guarantee

s Prompt shipment

MASTERCARD and
VISA ACCEPTED

EMPEROR®

LOCK COMPANY

WORLDE LARGEST MANLIFACTURER

OF GRANDFATHER CLOCKS
Dept 408 Ermperor Indusinal Fy
Faimops, Alabama 3653
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PICK A PERFECT KNIFE
(Contnued from page 80)

sheepsfoot and spey blades. The
camper's model will have a large
gpear and shorter clip blade, along
with a can opener, combination cap
lifter and screwdriver, and an awl or
punch—like those issued to mem-
bers of the Swiss Army. The com-
mercial versions of the Swizs Army

Browning South Pass
Is in presentation box.
Cam Il assortment (below)

has three-bladed belt buckle.

knife go a lot further, and on some
you can count a couple of dozen tools
and gadgets,

Owners find constant use for such
fold-put items as scissors, serewdriv-
er (including a Phillips-head), saw,
file, fishhook disgorger, inch and
metric rules, can opener, miniature
marlineapike and magnifving glass,
More elaborate models also have
tweezers and toothpick. There are

lots of poor-imitation Swiss Army _

knives, but only two that have been
made for over B0 years and are “of-
ficial™: the Vietorinox, imported by
Swigs Army Knives Ine., and Wen-
ger, from Precise International.

Custom models

In spite of all the knives available,
a lot of owners want one that's
unique. Custom knifemakers fill this
need, often at high prices and most
of the time with superior quality. If
a factory produces a pocketknife for
$25, & lock-back for $560 and a
straight blade hunter for $75, vou
usually can multiply those numbers
by five or six for the price at custom
makers.

You can also create your own cus-
tom knife with the help of knife
parts suppliers. The do-it-vourself

way to get started iz to buy pre-
ground blades and put most of vour
effort into the handle. Shaping
blades from raw bar stock and then
properly hardening, tempering and
polishing the steel takes a good deal
of metalworking ability and access
to advanced shop equipment,

You will learn that there's more to
a knife than a blade and handle. A
blade may have a back, belly and

Ak g FICASSO
BACK M‘::E s SPACE AS
/ CHOIL TANG
BELLA GUARD |NSIDE

Staghandie No. 3 Hunter |s famous Randall.

sometimes a spine. The handle may
be comprised of a guard, bolsters or
pommel, along with scales. Under-
neath the handle of a fixed-blade
knife iz a tang. All these could be
held together with sclder. epoxy,
cyanoacrylate adhesives, pins or
cutlers’ rivets,

Assessing value

You can probably produce an ac-
ceptable home-shop knife for about
$20 or less, if yvou are buying supplies
in guantity. Your knife is not likely
to increase in value, but you will
have the satisfaction of & hand-fin-
ished project. Nor do store-bought,
factory-produced knives often in-
crease in value. In spite of a few that
have become collector's pieces, most
are headed for useful work rather
than a glass cabinet. There are com-
panies like W.R. Case and Sons

—

| il

Gerber's new folder has Bolt-Action lock,

whose knives have a collector follow-
ing, perhaps because Case is well
into its second century of produc-
tion.

It's common for knife companies
to produce commemorative models
in limited quantities—instant col-
lectors’ pieces. Unfortunately for in-
vestors, it may take a couple of life-
times for such knives to become
more wvaluable, With hundreds of
knife styles and millions of knives in
annual production, it takes many
yvears for a make or model to disap-
pear so that a few can become rare.
A limited edition knife may reach
that rarity earlier, but most “limited



editions"” don't get used at all. If it's
a 500-unit edition, there will be 500
around for a long time.

Knives are competitively priced—
the market is too big to be other-
wise—so the price of U.S. knives is
usually a good indicator of quality in
the knife you choose. As with most
tools, buy the best you can afford for
the job at hand. Look for top work-
manship, or the lack of it, in the fit

Precise’'s Swiss Army knHie has lock.

‘ J ey
Weatmark 702 lo from
Western Cutlery.

i'lﬂl' foider I8 in Camillus Wildlte Series.

and finish. If an inspection of two
gimilar knives doesn’t show the dif-
ference, rely on price to indicate
some hidden qualities or shorteuts.
A high-priced knife may be cheaply
made, but a cheap knife is sure to
be.

With a couple of dozen domestic
knife manufacturers and an equal
number of importers offering mil-
lions of new knives every year, there
is no shortage of choices for an ideal
knife to carry. ™

SUPPLIERS—KITS AND PARTS

Angus-Campball ing.. #4817 South Soto 51, Los Angeles, Cabl
SO058. (Bl matedals, Micaria.)

Abanda Cuflecy Corp, Box 838, Conyors, Ga. 3207 (Bdades,
kita, intings. }

CAM Il 243 Millbrook Way, Vacawlle, Cail. 35638, [Lock-
Ik foicer Wit |

Crristophar Fimarms, State & Fary S8, Mimmdown, Ghia
4504 1. (Blades and Tngs.|

Do Gun Weies, Uniion City, Tonn. 38261, (Finlahed ard raw
beades, fittngs, handies. Catalog: $3.)
Thie House of Murrisloading, Bax 6217, Glendals, Calif
B1205, (Modern and oid-style biades, WMbings, handies )
Indizn Ridge Tracders, Box BEQ, Poyal Cak, Mich 46068
(Moo and old-shyle biscdes, lifings, hardwarn. )

Koval Knives, Box 14130, Cobumbus, Ohio 43214, (Bulk and
wnlirighad materials, hamdwarne. )

A G Russed. 1705 Mighway M, Springdaie, Ark. 72764, [Kits
and matrals |

Schrimshed's Custom Knitemake's Supply, Box 308, Emory.
Tou. 75440 [(Bulk stenl and matenials. Catalog $1.)

12 AN HOUR

YOU CAN EARN UP TO THAT AMOUNT

PART TIME OR FULL TIME

IN YOUR OWN
SHARPENING BUSINESS

No Selling, No Inventory. . . Year Round
Cash Profits and YOU Set The Hours!

Yes. there's a ot of business walting for the man wha can sharpen
saws. planer knives, jointer blades, wood chisels, S5CISS005, 2xes
and other garden, shop and home tools

SHARP-ALL does all these jpbs quickly with precision
and at 2 big profit for YOU. You can become Sharp-
ening Headquartars for carpentars, bullders,
lumbar yards, factories. Fome workshop hob-
byists, And. you can start this Money-Making
business for less than 350

FREE BOOK tells how to starl your own
gparetime business while you are still -
wirking at your regular pb. Peaple
bring in there work and pay Zash — over
S0 ot every doliar you 1aking in is cash profit

Does The Sharp-All Pay
YOU BET

JOIN THESE SUCCESSFUL
SHARP-ALL OPERATORS —

$100.00 a day
I Recantly | had theee Says in 4 row hese
| made over S100.00 a day.”
WiBian 4. Milchell
Tengpe, Aeitnng
$4,000 a Year
® “Think the worid of mry Sham-All, &m
now grossing about $4,000 3 year pan
time, and hope 10 expand shoctly, Now
doing work for e Stale of New York,
Carrier Carp., and General Modors

Let FOLEY BELSAW PROVE
You can do it too! On our

30-DAY FREE TRIAL OFFER

Wou risk
r::' mmmm“ oifer 10w how sasily you cen bum

Prodity with your ewn Compheie Shanp-
o mm:r:w matl pogicard for full detRils &h oul eadiu-

aﬂlhg:g.hnp. S0

Lewranet Blowanson  give 30-Day Froe Tral
P W oy o —— Our Fres Book tells
Wanted to Retire FREE how to start e profit-

abla, lifetime homa
sharpening businasa,
o ves YOu Groww,
how wa'll finance you.

B713P FIELD BLDG,
KANSAS CITY, MO, 64111

B | had dresmed of retining far years,
bt was atraid 10 quit my salared job. |
had never used this fype ol equipment,
but fhe Sharp-All was real exsy jo leam. |
sharpered 30 blades my first weok —
without advertising ai all. Now, for the
tirst thme in my life, | can say hat | am
content,

Had to Quit His Job
B “Bought my Sharp-All four y=ars ago,
and it has done everything (and more)

BOOKLET!

Gevex full

detailz
Send lar
YouT Copy
today. Mo
obiegation

that you said it would. | never sharpened g FOLEY-BELSRI CO. i
aﬂwmwm.hﬂwmlmmmﬂl I BT1ap RELD BLDS. I
my regular job. | knew | had to have p e OITY, MO, BétH =3
something to do. Now | have more work 3 pieage send my FREE copy of yourbook =— §
han |amable to do — Ihaveasmanyas g “| jfetime Security” and full detsilson Z=_ 1§
100 saws ahead of ma &t a tims i 3 F —_— I
et gamn 1 your 30-Day Free Trial Offer|
Grasdview, Wothisgtan 58030 |
$32.00 in 2 hours ! o :
B"“Thare's always work in 2 sharpening i |
business of your own i you want 0, .. B sodeess |
Yesterday, | made §32.00 in two g 1
hours.” Dave R, Lawie it State Tig
il B AR ————_ - pp—— PR |
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5in 1 WOODWORKING MACHINE

{2 HP EXTRA HEAVY MACHINE)

= 34" LATHE
= 10" TABLE

AW
= 11%" DISC SANDEN
VENTICAL DRILL

w il

Tl
1 JIG Baw
B JDINTEN

SPECIAL ACCESSORIES

MAIL NOWIlI

-

ONE PLACE FOR ALL YOUR NEEDS .

Toll Free (1-800) 421-2487
in California (213) 545-0781

Owisa [0 MASTERCARD [ MONEY ORDER

VERY IMPORTANT
The only maching buill with
A, ALL CAST RO TARLEE

C2IHFP

CALL NOWI

PRANT

WA A BT

PLANT
ADDRERS -

MASTER WDUDGHAFI CO.
=i STATE Fip m.- ol American

R ARBOR CITY ftoy 1 M u'ﬂ%w
FHONE | i BEST TUME T CALL {

ONLY $29.95

— AFTER"
ts You Cany Achmewd wilh
EXPERIEMCE
ny "FIRST TIMER™

hy and rust §
Kit contains Dant Puller = Eody Dolly

Body Hammer « Fender Flange « File
« Glass Screen + Sand Paper, Body &
Glazing Putty
Compiete Easy-To-Follow Step-By-Step
FPhoto Instructions,
Dependable, Sturdy U.S. Made Toola!
= Order How & Save »

Send £29,95 Plus $3.95 Shipping & Handiing
{Ilinois Residents Add Satea Tax){v. 9ibs.)
Satistaction Guaranieed
Make check or money order payable to

SANIN INTEHNATEE"NAL INC

134 P'UFULAFI MECH.&MCS

B HEAYY DUTY DESIGN |
. ELECTRIC MOTOR
O BILT A3 AN IMDUSTRIAL MALHINE |

o v’ T A, Duiry TREST A Polleiv
for your FREE
Dpocafundss’ & e o 3
el irinmst
- [
E =
=
=
= i
i~ S
H =1
54 Wi, Foom MOT

BUMPER STICKER

PRINTING DEVICE

FUN, INEXPENSIVE, PORTRELE
EASY - Wi} TRAINING NEEDED
| ANY MEZSAGE IN MINUTES

Gel FREE DETAILS
PO, BOX 761 (G}
TAMPA. FLA. 33627

CLOCK COMPONENTS

Clock Movemests: Battery, . Electric.
Urgos Gramdmerher, Grandfsther, Wstminis
ler & Trgile Chime, & Day ey WM&WH[
mnister, Bim Bams, Barometers, Metal, Be el

Pagser < Ilmd.L Brma & Flastic "-«lu.rll:llrn
li\lark:n Huudnﬁ:u!'l?lﬂm Thumntity Prices
!-]rgd ¥1.00 hr B Page Catalog Rehuncled me
l

2313 West Barsank ....,'-‘.‘.‘:.5 Cath: 31308

3 CALL TOLL FREE NOW!

AMAZING VINYL REPAIR |
—%$1010%20 in an hour!

Big earnings, repeat busingss Car
shops, homes, motels, restaurant s,
= bars, elt FREE FACTS BY MAIL
(Call hl-liru B800-821-8633 (liL B00-572-0444) or

[wirrte VIP, 2071 Montrose, Deal 181, Checago, IL 60618

DOUBLE-DUTY DIVING GEAR
{Continued from page 55)

doesn't have to backpack his equip-
ment. Up to 50 percent in added bril-
liance iz now claimed for some
underwater flashlights using kryp-
ton gas lens-end bulbs. Small, light-
weight, waterproof lights using re-
chargable, long-life lithium batter-
ies are also being introduced.
Subsurface electronics are also
being adapted for general outdoor

Heuer's twin-tima diver's watch gives ana-
log and stopwatch readouts to GE0 feel.

Tekna Survival Knie is bright or black 431
siainiess In either belt or boot shaath.

use, An underwater range-and-
depth finder handheld sonar, from
Morrow Electronics, shows a diver
the distance down or back to the sur-
face. Boatmen ¢an lean overboard
with it to take digital readings of
bottom depth or fish. Nikon's newest
dive-camera, the Nikonos [V-A, has
built-in electric-eye exposure and
optional, electronic, self-adjusting
flash. Ashore, it can go on shooting
| through rain or dust storms without
slowing down. To clean off salt spray
or sand, ringe it under a faucet
instead of sending it out for repair.

Today, outdooramen can learn and
borrow a lot from frogmen. ¥



ENJOY A YEAR-ROUND HARVEST
{Cantinued from page B5)

wall, if possible, away from heat
pipes. You can replace the glasz of a
cellar window with %-in. plywood
and install & ventilation system for
the root cellar in the plywood. Cover
any other window panes in the space
to keep out light.

If there are no windows at the
location, you must break through
the foundation, or cut through at or

Start your own money making business!

BEAT

In just & short lime, you can be ready lo join
one of the fustest growing indusirbs in America
.. an industry where gualified men are making
from $H0.00 o $15.00 per hoar . .. and thet's just
for labor. Farts, engines snd accessaries add even

Get in on the PROFIT! 18
in SMALL ENGINE ==

service and repair

INFLATION! ok part time, fuil time right at home - we help you every step of the way.

No experience necessary.

You don'l aeed 0 be a "born mechanke” or hove
prior experience. If you can resd, you can master
thiz profituble trade right at home, in your spare-
time, withoul missing & single paycheck. Lessons

Collar ventllation system |s set up |I1l hasa-

meni window. In top photo, plywood
replaces glass, louverad vent is ready for
Instaliation and junction box is ready for
fan hookup. Horizontal blocking supports
fan. Above, the fan hookup s compiete,

AR EXHALST, AlR INTAKE,
CLOTHES DRYER LOUVERED VENT
WALL CAP WITH WITH SCREEN

WEATHER LOUVER

e T BAFFLE,
EXTERION Iax1Zx
PLYWOOD WINDOW
REPLACING HEIGHT
WINDOW EXTERIORN
GLASS PLYWOOD

QUTSIDE VIEW= VENT SYSTEM

above the sill, to install the air-
intake and exhaust system. Use a
cold chisel and a hammer to break
through concrete block, A hammer
drill and a cold chisel will help you

cut through concrete,
Study the drawing of the root cel-
lar on page 95. Conventional fram-
(Plgase furn o page 136)

more io ihe profits. Becuuse the small enghse
industry has grows so
guickly, am soute shortige
of qualified Small Engine
Professionaks exists through-
oul (he country. When you
wee how many smiall engives
are in use today, it's easy to
understand  why gualified
men command such high
prices—as much s $17.50
for o wmple luae-op thal
takes less than an howr
46-million small engines
are in service today!

That's right = there are over forly-zin million
Jcycke and decycle wmall engines in service
meross the U5 A, That's the official count from
the Engine Service Assn. and new engines are
being built at a rate of ope-million per month!

mre Tully lusiraied — 20 clear you can’l g0 wrong.

We guide you cvery slep
of the wiay, including tested
and proven instructions on
how 1o get business, whal
10 charge. how 1o get free
advertising. where (o gei
supplies wholgsale . . . nll
the “tricks of the trade” ...
all the inside facts you
need Lo assiire sUcoess right
from the start

Learn Al Home In Your Spare Time.

IMCREASED IMCOME

Frre had abour &
FfarFa S EEFET T e
Pty vandl FegEn

By reppefy = aofy
omily  sgaed el

With fully accredited and approved Belsaw stiried the Delirs
g, you can soon bave the skill and knowl- & e
edge 10 make op money servicing these engines. Walter H. Strick

Homeowners and businessmen will seck vou oul
and pay you well to service and repair their
lownmowers. tillers. edgers, power rakes, gar-
den tractors. chain sows, minibikes, po-cans,
snowmobiles ,

Campbell, Califgrmia

With our famous ‘leam-by-doing” (raining
method, you gel sciual ‘hands-on’ experience
with specialized wols and equipment you'll re-
ceive with your training. ples a brand-new dHP
engine — aff yours nx keep,

Send Today for FREE facts!

You risd morhing by accepting H.lu affer o
fired o fow Belsaw teaiming can give you the
skitly yowr swewd Mo Increase Your income fnoa
hig h-prafit. Fecession- proaf huriness of yeurown,

Just fill in and maill coupon below (or send post-
card) to receive Mull information and details by
return mail. I IT TODAY !

BELSAW INSTITUTE OF
SMALL ENGINE REPAIR
B513P Field Bidg.. Kansas Cty, MO, 64111

Yon s=| Mo obligation . ..

RUSH L‘ﬂlll‘ﬂll TODAY
FOR THIS FACT-FILLED

the list is almost endless.

You get all this Prolessional equipment
with your course — and it's
Yours 1o KEEP!

PLUS , . the 4 HP
Clinion Epges

No salesman will call

BELSAW INSTITUTE, B513P FIELD BUILDING

KAMSAS CITY, MISSOURI 64111

[1 YES, please send me the FREE booklet that
gives full delzns. about sianng my own busingss in

I Smali Engine Repair, | understang there is no obligation
and thal no salesman will call

Telle mow yoa quickly NAME
Drain 1o be seud twn oy
i & prodctalie Sparelma ADDRESS
o Fulltions tusions of I
your gwe PLUS complete crTyY
datails oo cur  V0-Day
STATE

l{llhﬂlﬂ Trial Offer! - ZIP
- N N O -
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KEEP YOUR MOWER BLADES SHARP
WITH AN

ALI-GATOR-GRIT
TOOL
SHARPENING KIT'

SHARP MOWER BLADES KEEP YOUR
LAWN HEALTHY & GREEN. IT COSTS

vou just 104 TO SHARPEN YOUR BLADE YOURSELF,

Yes, ong Ali-Gator Gritf®Disc can easily sharpen 20 mower blades, Each Kit .

contains § Discs—that's 120 sharpenings at 10¢ each equals $12.00.

Any nurseryman will tell you that fertilizing and watering your lawn isn't
enough. It is very important to keep your mower blade SHARP. A dull
mower blade TEARS and CHEWS your grass causing the grass tips to tumn
brown, also damaging the root system of your grass, leaving you with an
unhealthy looking lawn. It takes just 10 minutés to do-it-yourself,

INDUSTRIAL QUALITY . NOT AVAILABLE IN aANY STORE!

A COMPLETE TOOL

SHAHPEHING KIT JUST 51195

(8L a 1l fich Eln Dira

el woap ey
OME  Nylon Mower Blade Ba P,

lancer (52 95 valua)
With the Ali-Gator-Grit® Tool Sharpaning Kit it's fast and easy to sharpen
mower blades—hoes—shovels—axes—rototillers and all your garden tools.
Also great for cars, houses, boats and farm equipment-hundrads of different
uses,

Our big 7 inch size makes a high speed grinder out of ANY MAKE

ELECTRIC DRILL. No other sharpening kit can match it for quality and |
durability. These industrial grade discs can handle the toughest jobs...and |

even eut through glass with easa!
GUARANTEED DELIVERY WITHIN 7 DAYS

m bmpr Chate
16 DAY
MONEY -BACK
GUAHRANTEL

g WO Shigrpeneg B Flasadli s

!.|| vl @ ||||l||l rivd ey o claer 16

ENJOY A YEAR-ROUND HARVEST
(Conprved from page 135)

ing is constructed of 2x4 studs
spaced 16 in. on center (0.C.) and
assembled with 8d nails to the sole
and top plates. The top plate is toe-
nailed to the joists of the floor above.
{See SBections 3 and 4 for framing the
doeor.} Use a level to check that the
framing is square,

Fasten paneling to the framing on
the basement side of the walls before
wiring the differential temperature
thermostat. Mark all stud locations
on the floor and ceiling before vou
install the panels, so you'll know
where to nail.

Uze 1%-in. casing or fAnishing
nails every 6 in. along the edges and
every 12 in. on intermediate studs.
Or attach the paneling with panel
adhesive and use fewer nails.
Squeeze a bead of adhesive onto
each stud face; nail the panel along
the top edge only. Press the panel in
place, swing the bottom out and prop
the panel away from the adhesive
for five minutes before nailing the
panel to the stud. Finally, apply
eorner guard.

If you use Aspenite wall panels,
attach them with nails. Before ap-
plying, bevel the vertical edges or
round them off with a rasp plane to
make 8 neat V-joint; or cover the
panel joints with moldings.

The venting system

Install the blower assembly and
exhaust duct, and wire for the differ-
ential thermostat and sensors be-
fore insulating and sheathing the
interior of the root cellar. Use the
wiring diagram for the air-intake
system on page 95 as a guide.

Mount the differential thermostat
on the newly sheathed basement
wall. Ground the box by fastening
the green wire to the inside of the
box. The thermostat is wired to the
air-intake fan with No. 18 nonmetal-
lic (NM) cable joined in a junction
box located near the intake vent.
You can use conduit if you prefer to
surface-wire the connection. Bore a
hole through the paneling for the
cable. Seal around the cable with sil-
icone sealant.

Announcemmany; WHE mr:u.mu,
prinyer Carts hﬁl ol Wi 0Ty
Owrn & Prinling

Mmrﬂmhﬂg careel bam
faciory Easy inattuchons Alse
raised prentireg hia e
Haww horme & m

Cut a hole in the plywood covering
the window for the louvered vent
and attach it in place (see Detail 1 —
Blower Assembly). The fan frame is

4.: 1 mnaiing '“.'-H."l'n

{ﬁl.q' e Ty {"Jnn. Exgle

smumwmm 31 P v . =
Katooy Pranses, 1241 Meriden, T 06480 ' secured to blocking attached in the
Bosk abas  Aluminum window. A box encloges the fan, and
GARAGE DOOR OPENERS Molds with prices and a 1x2 pine frame standoff allows
preduction Tmlsl e v clearance for the register louvers,
* fadio diract; from worlds larg: Join the fan and thermostat wir-
Controled - oot mold manufacturer. y he . b
' Buy Factory Direct and Save - ing at the junction box. Hook the

CONCRETE MACHINERY COMFPANY

® Thousands In Uss = Frea Brochum '—-o

= immediats Shipmenl by UPS or PP~
WELPMATE Equipment Ca. Dapt pu.eus Baroda, M1 49101
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thermostat at 115-v. power via an-
other junction box.
The air from the cellar is exhaust-

P 0. BOX ASS - HICKORY, M. C. 28601




ed via a 3-in.-dia. flexible clothes
dryer exhaust duet, which ends out-
side at a clothes dryer wall cap. The
air intake and exhaust are separat-
ed outdoors by a plywood baffie (see
outside view drawing of vent system
on page 135), Inside the root cellar,
locate the opening of the exhaust
duct away from the air-intake vent
and near the ceiling to vent the
Warmer air.

Use 18- to 24-ga. zip or bell wire to
connect the sensor leads to the ther-
mostat. Orange wires from the ther-
mostat go to the SAS-3 temperature
sensor located outdoors (see Detail
21, Both the outdoor sensor and the
connection to it should be shielded
from the elements. It may be easier
in some homes to snake these wires
out through the first floor.

The gray-wired sensors on the
thermostat aren’t used in this appli-
cation. Tape theirends separately to
prevent their coming in contact and
causing a short.

The indoor temperature SAS-3
gensor located in the root cellar is
connected to the thermoetat with
white wires. An additional senszor
(FS-5 freeze cutoff sensor) iz also
located in Lhe cellur, Bolh should be
located well away from the cold air
intake vent. Staple them to a wood
block or a block of rigid foam insula-
tion which won't conduct heat, after
the interior sheathing iz applied.
Seal the holes in the wall and the
wire nuts with silicone sealant.

The root cellar must be well insu-
lated from the basement to retain its
cool air. Use 3%-in. fiberglass batt
insulation between studs, Face the
foil vapor barrier to the warm (base-
ment) side of the wall.

Installing the racks

For the most part, the storage
racks in this root cellar are 2x2
framing (posts) nailed to sleepers
with 123 slats spaced for ventila-
tion. However, yvou ean also use lum-
ber from vour scrap pile.

Since it's coolest nearest the floor,
store crops that need the coldest
temperatures there. Store canned
items nearer the ceiling. ™

SOURCE LIST—ROOT CELLAR
temparature Ihermosial: The unit shomn is mod-
&l DTT-80 {about $50) which has two 5A5-3 sensors inciug-
e, An addtonal F5-5 freeze cutoll sensor {about 37) is an
sdded puchasa. Thay s avafable ot solar-produc supal-
@z of Irdem the manulacturer: Helolrops Generst, 3733
Kenwrn Dt Spning Valley, Call, 92077

‘Wanl reglster: 7 9-in. vant regisher is macls by Amarcan M-
al Products, Masco Comp.. 100 Bandini B, Los Angeles,
Calil. G040,

Vegaiahle storsge information: Foc addiional informatan
on sioving vegelabies, serd for Siong Vepetables ang
Fruity i Basements. Coifars, Oufbudtings and PHE, buletin
Ko, 118, LS. Deot. of Agricultuss; A is 32,25 Iram Supern-
wendent ol Documents, U5, Governmant Printing Ofice,
‘Washington, 0.C. 204032,

Hygromster; Thesa instruments anl used 10 measure he
abmobute or retabve armoun of Maoistune in e air, Thiy s
available By mail lof appeorimately $100 om Edmond Sci-
oodilic, 101 Easl Gioucestar Pike, Barriragbon, M.J. GBOOF

‘“The home we wanted ...
at a price we could afford.”

Curtis Homes "is a fantastic way for
anyone wanling o build their own
home . " say the Redmonds.

Curlis does the heavy. difficult con-
struction on your 1ot and foundation.
You complete itand save $1000's with
our gquality materials and instructions.

Mr & Mrs Josaph Redmond, FA

START NOW WITH AFFORDABLE FINANCING:
® No big down payment. B Your land may nol have to be fully

® Very low monthly pay- paid for.
ments while building. ® Permanent financing assistance.

F--- mh s T S
Bend ma youl FREE Homes. Catalog
CLUATIS HOMES, DEPT. PA-1
Gt detarls & Free home idfed calalog Tea Fiorss sue 5o Minneapatis. MM 55426
B » m il
There's a representalive near you! ;q_r:' & |
Phone: Call Toll Frea 1-B00-547-5385 S l
In Qregon 1-B00-452-8847 ASrass I
ov (T3} PR30
Compista 1} ¥ oursai! City Stawe____ l
CurtisHomes &2!= ...~ — |
I O i gwn gr can got a ol I
Iy P dasrd Wi hawes PR Brgel I [ Emcigsad o £1 00 for prigriy hanging 5

Listen to television

—— T = i . h o, 5
IN SIMULATED STEREO! \ - —
TELEDAPTER® easily conmecls 1o any TV
and piugs into the Aux., Tape, of Tuner input FREE BLUEPRINTS and TRIAL LESSON

of any sterso amplifier. TV and slereo can ba
any distance spart) Al TV programs will
coma through your siersc amplifier and
speakers, even Video Tape, or Cable TV
' shows, Cuality slectroalc circuilry assunas

—for your greater success In Building

Hmpﬂnulndtrhilﬂnmin?hnnmdhg
comect 10 10 50000 OHM impedence utmﬂﬁnﬂﬁ[ﬂgﬂl‘mbs
matching, for full 50 10 15,000 HZ irequency home-study B training. Learn how
response. The matrix circultry actuslly pro- can master Plan Reading—Estimat-
vides two channels of simulated stereo, Total —and the practical details of all types

chassis izolation means prolection for both
your sterso and TV, TELEDAFTER® s also
great for using sterso headphones and taping
TV programs. Compla® with ingtructions,
and TWO YEAR WARRANTY. 15 day trial or
money back il dissatisfiad,

The TE-200 Teledapter
i====-only $39.55 [ 5ng ™ "1

' eyt A |
To order: Call ball Irow
1-800-251-8808 24 howrs RHOADES |
anclazs chick &

1-800-528-6050 Ext. t10
CHICAGD TECHNICAL COLLEGE
1737 So. Michigan Avenue. Chicago, lIl. 60818
THE SCHOC, FOR BUTLDERS

| CHICAGO TECHNICAL COLLEGE
Dept. PMEZ 1737 So. Mickigan Ave.,

.0 Box (057 Dapt M B Chicago, Il 60816

i
g_

L]
[
¥
H
Please mall ma a Free Trial Lesson, l-l:.n;lrll
L]
gExpiistiondsts |B15¢ 381-Ea0) Builders I u there s no
o o gatonaho satesien Wil GOl
= Addeuss ~ HAME AGE ]
ADDRESS. 1
§ & i oy I e STATE P ]
Imm - CISEMND FHEE CRT#LOG L L LI S ——
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ironla M-

il
dlﬁerence. y
MasterShop measures up to the B
loughes! woodworking project
wilh The accuracy of casl ron
lables, like hosa wséd in in-

BELT-EASE®

easy 1o handie unit equips you 10
tackle almost any job. Converts in BEL’T
saConds 10 a powariul 107 1abia v - L
saw, 12" disc sander, 16% * drill B HIH.'ITI'IIL 1 DRESSING
presa, 34 [xihe and hofironial i FOR INEFORMATION

dustry— o give you rasuils you
can ba proud of every tima!

A complate home workshop in one

g

il hine— o b
baavy duty 18 rmp bell baaring. CALL TOLL FREE Long lasting, crystal
Mgl A variable Spedd range 1-800-543-5620 clear, clean belt

Irovm SO0 (o 5400 APM s allows tha
precise spead setaclion necassary
for any operation.

Make your own furnilure, remodel
3 room=—build any project Wange or

dressing gives extra
traction and life 10
automotive V-belts
and all drive balts on
appliances, blowers,
snowmaobiles, and
power equipment.

In Ohio Call (513) 866-5300

For Free Informetion Package Mail to;

small. You can do it easily and
professionally and save maonay I MastarShop MultkTool Division- ABCA, Inc. Depl. B208

too! Even beginners find
thamsaives quickly achieving j T Bannar Ad., Miamisburg, Ohle 456342

beautiful resulls on every progect. 4
HTlltrﬂvhnlrp in lgwﬂlhh-ﬁrd-m I HAME % 5.3-02. aeroeci. 'q
valug, Qualily and accuracy Tor e, 14 a4
substantially fess momey than gy M
othér home workshop systems I ADGREA I k
Send for Ires information or call | ey
today and learn why mare and I
mofe people are turning to Master- I £ lm-M@
Shop 1o salisly (heit home L STAT ZiR _J
workshop neads . — — — — e . S — — GRAPH‘TED
et S i o S i - -y
| n S ! LOCK FLUID
Ldst Atond Candbim @ ADCAD : . - > KHD‘SBH b::ksmrk-

Bockamsping, Tee Palures Seed |¢r'
FREL "H:C%ﬂ#ﬂlhln CAREER wiT =
msaran bansiin
[ [T+
A [RELS
EITY FTATL Fl)

EEDEL 4T Dept, PRETT
i bl N My Dt = 508 Campan Br . Mimgde) Boueh u.hﬂll

ing smoothly year
'reund. Seals out
moislure, protects
against freezing and
rusl. Frees frozen
and stuck lochks,
A5-0z asrosol with
snorkel; 3.4 oz. can.

LITH-EASE® woweareen ©
WHITE “:%f
LTHIUM (. medel )

: Learn at home
in spare lime

Mo gl able! Same dhul
I'liruc Mf lrﬂmu wpste i o
¥ corporations 1o trais their own stafl in diess]
rnﬂ:hmi.i h.lr!.-dE!L-n qait ]n: ar mhﬁl M &
experionce neaded peris explain everything wi L
ol wres. Tools mcloded with course. “G"‘ Iupl:;-I'E
YVelerans. Free 3-hour bime for all

dirse] studends MAIL THIS COUPON FOR FREE FACTS

DIESEL 8CHOOL, Depl P07z |
1 Seect v | JCK Cenler, Scranion. PA 10515
Wi fawrd Bt wh boow | o lowrn Sdwned Slechamiry o) Bame N

Mo amlruman il

I
s i ] < GREASE
Il:.l'nr STaTE 2. 2. Safaly Loak Frieghis An all weather
s Bl TR L p— dental Closing.
-urmqali:tr&m grease for aulo.
" ,"mdm“.c“m farm, marine and
Modal 70.0 m satures. shop use. Preferred

because al its
superior film
strength plus water
and heal resistance,
LITH-EASE pra-
vides excellent |u-
brication and rust
protection. 16-nz.
aerosol; 1-1b. tub; L:”Tm sparms o

ARL00 Powtnge
3ior § 65,00
Foat Pudg

i 1.‘
*'n Tuch .;_{-

Measures: ingide, outride, deth & e p i
readings, Disf grocvet e DO eoreak:  tiw 1¥a-0z. lube. —

atids, Fust proot, wm-mi‘ CONEtrUE o, EEm 150 By, $3. S—
Metric model BOM $20.95 ¢ s o .00 BLACK BELT CASES Available wheraver fine automotive

SCHLESINGER'S FORTOOLS LTD NIy Cloned 1251 add Te Handling. Money

204 Utica Ave Brooklyn N.¥. 11203 W-21 6" Closed  §1.50 | Bash Guaraniss. _
WESTBURY SALES CO. DEPT. R-8.PM American Grease Stick Co.
T3 Maple Avsnus, Wasibury, Mew Yom 11590 St L Muskegon, Mechigan 49443

and hardware products are sold.
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STAINED-GLASS LIGHT BOX

8. Bencheim Co. Inc. 122 Himon St New York, MY
Ei"'ct:l[:e sealant. Attach the cord giomiem e ooy proe. ¥ the Amences. New Yodk
W1 .

Finally, insert the bulb and slide
in vour stained-glass panel.

MY, 10011 mm
mmﬂmm Baox 20447, Atlanta, Ga 30325;

The Through Yonoer Window, 4200 Lancenshim Bad.
™ n;ﬂmm Caif. §1602; res cataiog {staned gimss

hew Aecassance Giass Wora, 5151 Brosdway, Osidand,

Calil, G4811; froe catalog.
Ohdahoma Stained Giass., 2808 North Moo Ave., Modrs,
Cnla. TI18D: . 1.

n Ca.. Bow 2085, Hanover, Mass
02338; iree

HAMU‘T*FHWWI

Ky Elze snd description (use)
A z a3 % 0 hardwond ared bottam)
B 2 Tax 3ox 1137 |sidas)
' 1 La 5 1 B 3" Rercheond
E : ;al-cl‘ 10" hardooand

mmm.w b
F 1 bl 25 w,
Hiu.:umpm.m ;b 17 o, 8 B Drass wood

scraws; twa 17 Mo, EP‘hIHW}l&Im! u Teir1, mlurmirnem
Sbrip; white glus; epoxy glus; satly Snish vamigh. silicong sael-
Bt

Slip the panel Into the box. Than file off any
soider lumps to meke It Mt property.

HANGERDETAIL _GROOVE

NOTE: COVER EXPOSED WIRES AT
TEH‘WI:F'HHHELIEM BEAL

A6 x 38
GROOVE

!
112 % 8-1/8" OVERALL
EQOTTOM VENT

-HOTCH CUT
TO ACCEPT CORD

6/8x T/8"

7
316 « 318"
GROOVE

NOTCH CUT
TO ACCEFT

BWITCH MHEJ'H“'
RABBET

LOG SPLITTER
‘7 PARTS

L

2-STAGE CAST IRON GEAR PUMPS

11 GPM ot B50 PEI. Kicks down 1o lows' GPM and
2500 PSL Right hand rotation (diest couple). 3600
APM man. usa with 5 HF or greater and 34" to 44"

LT S U sl
15 gat 2-Stage. Used s HP .. .............. F182
21 GPM, mmmiumnrmw m

Bilt-in resial valve. %" in-o0t pons

W gylsndeT portE L. 540

With pressurs sensilive Setent, hands

fros G rpfurn siroke | ) ... WA
DOUBLE-ACTING

. CYLINDERS

Ja"borex 24" stroke x 1h“rog ..., ........ $118

47 bore x 24" stroke & %" Fod,

Walded typs. (can go UPS) ., ... L

A7 bore x 24" stroks g & rod (Hsavy Du-wj 180
57 e x 24" sbroke x I noa F204

{Wame Brand-Honzonal 4
Vartien! 3-T8 HP, )

HORIZONTAL

AHP U 1 B U R 0

1 AR | T R 1) [

BHP. ... BN swF ... N2

WHE ........ 82 THR ... ... 1] )

10 HF BHE ... . e

Electrec Start ... KDAE  sgwp |, 210
PUMP-MOTOR
COMBINATIONS

finchihes Mplor, Direct Cowple Brackel, Flax Cou-
oiing, ples 2-Stage Fump)

& HP Tecumseh of Briggs = 17 gal. pump .. EITS
AMP Tocumash = 15 gal. piamp ahd . E3G0

SO0 Wadt, 115 Wolt AC or 100
Wiahl, 12 Vol DC. ‘Wi 40 Iba

W weild 2010 ganarator for §12
in &f slakes)

Diher geviaraiors io 5000 Walts svaifabis

MNEED A SPAREY
AB] x B d-hole whasl & tire - 83400
570 x B d-hole whee! & hre ... BES00
480 % 12 &-hole whiel & tie 3500
1000-3000 10, spring sols
0 3bo
4-hole hubs & spindies, st o . 3250

{Othar fire sizes sraiiabisf

Gera 8100 sor Descount Caiaiog on Valess, Cylinders
Homes Frames. Tarks Wedses Sades and Whaals
Engrms. Go Wart paria. Sokers Trader parts. Gendrators.
O sera $4 00 Sor Calalon and Soltter Desiagn Fac] Boos,

¥ NORTHERN
HYDRAULICS

P.0. Box 1221 = Dept. PM8
Burnsville. MN. 55337 » 612/894-8310
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A machine ooled instrument! Features:
Adrcraft aluminum head and barel;
Lexan lens and reflector; Patented, sealed
switch that mtates to clean itself; flush, no
snag on-off button. And, Mag-Lite is..

the original adjustable beam flashlight.
The patented cam ac-
tion, with just % turm of
the head cap, goes from
& “hot” spot to a “soft”
flood. This has long been
the choice of police
agencies, internationally
The right light for any job! Available at most
sporting, palice equ:l;:mm and hardware outlets.

I‘lIPD Box 1840, Ontaria, CA 91762
FEE BRAOCHLIRE O REQUEST

An ATLAS BODY? hnm

my method of DYMAMIC-TENSION
illl"ll Ivlng results you can -5
r friensds will
H:i ﬂ?ﬂlnﬂli muscles. |
G-In-mF L, If needed. Lose Wiy
*‘pot h!i'} Send mr name and
ar 31 boak—FREE.

address
ATLAS, 45 west 23rd St
Maw York, WY, (0010 Dapl. 8v

HNEED A ( E OR SHOPT

OF DOLLARS

SEND $1.00 TO TRANCO DE
CATALDG, BOX 2870, SAM DHEGO, GA. 82112

LEARN
MEAT CUTTING

TrEIn dabk
for m hright
meal busines

in B shori wesia ml Taoeda
ww ik securily b Gbe wel
. By pay  Feil-Lime jokbs—
HAYE & FROFITADLE MARKET ﬁ:ﬁwl':-l.l
OWHE Trme papmesl  plas b vl -
Thinigdfrds o s

W nlu_
RIFTT. Bi-E_ B3 MW m Teiedn, Ohip 43004

EARN BIG COMMISSIONS

WORK FULL OR PART TIMES

Show blg FREE SALES HIT featuring com-

plata Iln- low priced business printing and &

spaciaities to business psople. Bulld profit-

abla repeat bulinsss. SUart now.
HATIOMAL PRESS, INC.

Dept, AfE HORTH CHICASD, ILLINGIE 0084

L -

GAS TO ELECTRIC CONVERSION KIT )

GAS LAMP BURNS $72 TO $120 OF GAS PER YEAR
RELITE OPERATES OM ONE TENTH THE COST OF GAS
Easy o install RELITE™ duplicates the chasm and increases the light output on

any gas Automalic ON-AT-DUSK — OFF-AT-DAWN photo electric conlrol,
Sale 12 volt or 115 volt 2 bulb fixture,
Mwwmhwmmm installing Ralite.
Call 800-328-5504 or write:

YARDLIGHTING SYSTEMS INC.

1039 CHARLES AVE., DEPT. 33 - ST, PAUL, MINN. 55104

A F mwinie Early American D':ﬂqn
“CARRIAGE SHED”
l.:'uplh: il.idlr 20, T, BB 2

iRty te ey,

Storaqe, Bl

Compiete Cons

Dwlndla For The &

Al 4 Dplional Fran
mﬁhﬂﬁtl

| EL| TOWMNSEND & 30M Plong hry Regro
FO.BOX 8-M, SAUGATUCE_ STA. fega MHE%{J,
WESTPORT. CT. 08640 ire wwmwmhhhammm“

"3 can redhace
o3 bod gal per
Il Essy oomsiall
Semad B80S + $250 & Harwdling g
MINPCO - PMA PO Bosx 100, Armokd, MO 11012 or change w0
WisA or MasierCand (Il accl * & experabion dale. )
Fes add 5% sabes tax Plaase alfew & ueeks deifoery

by unage Brom an everage 59 gal
il BrEvre AR S WS T JORT LAY

sean AUTO MECHANIC

Lsarn wl Moms b Epare Tima i) hm—H-
jpirimmea. You'l lesrn o tear down (he engine,
re-line braked. repair and aheering,

e clasgh, I...ewEn [TRES-
mlssiom, Er!;.mm lhﬂ-l;-l.'-ll lp'_!ﬂ{!:c.'
htn Bachanicy Boianl, GENUINE HANDMADE BOOTS
BEEB ) 5 e, S, Peonyana 18515 Bootmakers for over 20 yeors. Top
fﬁ@ﬂ i

| ENDS WOOD SPLtTTIHE DRUDGERY
New low cost COMPACT MOJEL with trailer type wheels
and hilch coupler lor farmers, camps, | cottagers.

| 10 ton ram, 2 cycles per min.. splits
logs I5% x 187, Also svail-
able for 8~ wheels for
trunk trapsport,

| For details write:

|_ﬁy_5_nun-hnlm , Degt 72, Box 605, Piqua, ON 45356
|

pricas. WRITE FOR FREE CATALOG.

P.0, BOX 12368-PW B Poso, Tx., 79917 |

quality leather-many styles-reasonable l

Build o Fersonal Earth Statlon far
Warldwids Satellite TV

wi Hl-wl

anywhars In i

own TVRO mw;’m pm
thons for constructing and |astalling s undl
you cah use with amy TVI 304 pp., 301
tllus. Hardbound. §15.9% Order MNo. 1408

3 P
TAB BOOKS Inc. :ﬂwﬂm Fa 17214

Kntm [:DM PUTEHS

and MOVE UP!
Easlly learn at home in spare time!

Proven Made Simple, Sell
Teaching Method teaches
Iru:u this Exciling and Grow-
ng Field in only weeks—
aven il you Peavel linighed
Hign Schoaoll

prachically swady buBiNGss Uses Compulsra A
mml MwﬁHMJIIMH
:umvamln-,\oh MIMWMIIHIH
1 practicaliy every jOb TUNCTION. & basic knowledgn can

FOLIFS iR mwmm-mm lmrﬂnﬂﬂllm-
ployea’ Plus 1m mlmr pag Jaln;: H-nll'l
Ihe Compuiber | This sasy

""';-‘MWH;'I'“ fungtion, mmwlm

Build Your Own Hand Crafted

Grandfather Clock

Semi-assambled kits of charry, wlinul, oakor ma-
L hogany lor you o creale B freasured Fairioom
Sisp-by-simp plans. Write

Kuempel Chime Clock Works & Studlo
Dopd. 508 11725 Mna Bivd, Exceistor, MK 55331
. - Established In 1916

ihedr sses fOf Dusiness Bnd whal [he waNous job oppor
The Amas y Council, Dept. PMSE2 * s Bty
aioor cve Rt I o Emsily learn &t your own pace. Mo aludy. Shrple
10 UnoersiEng keasons Bngd claar Bleg-by-2lep ilesiralions

Learn l'Hm,ﬂ make Isaming BlCk, Tesls with answess haip you Concen-
AM““"G rale an Apols. Loamn compulsr lang thaory,
aelinitions, applications, construction, imslallation, eic.
~F E-WMEIEEHEEFHDHAH Whithet you 18 conasdanng & job in the growing com:
CPTITTI Thousands nos studying piitar Hsld or any liee of work this Dook iS & wiss ivesl-
tis lepe degrees. Over B million | T Send 3005 pls 956 for shipping, Raturn ook
= sindents Hed in ICS sines withun X0 darys lod relund 11 nol satishisd

Vaico, Depl Ce, Box 2012, New Rochalle, N.Y. 10802

aceredited. Ap-
L' and Veterams.
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More hauling ability for less money
when you build Carl Heald’'s Ys-ton Hauler.

Gofor parts or tools; Change combing shifts: check fields

— Mivestock or warehouse, supervise crews. haul feed or seed
iy | Easy-lo-bulid semi-kit, [6-8 hours assembly Iim:1} can
save you up to S1000. Avoid miss production faulls

y 2nd out maintenance Hauler lestures 2 16 H P op-

Carl Heald' s Hauler
Tons of toting help for larm,
ranch, factory, construction

+

(sed twin cylinder or an 11 H.P., 4-cycle, Synchrp-
alznced Briggs & Stranon elegtric start enging. fof-
 Ward and reverse gears ang aglomatic fransmission

Front shocks, doubde seat, wide tires smooth the
ride Dumping bed meatures 44 % wd("x11°
Hydrauhe disc trakes with parking brake stan-
dard d-wheel models with cab also avalable
For FREE brochure call or write: TOLL FREE

1-B00-253-1030. in Michigam call 6 16 540 3400
Carl Heald, Inc. o nre

F.0, Box 1148, B!n-tqn Harbor, Michigan 49022

SAVE . B5.

GOV'T SURPLUS -« NEW EQUIP'T

14 WP, 1725 APKM, REYERSIDLE
N5 ¥ UTILITY AC MOTOR

hermal LB
Estall
o Toaiee SW 95 .52

x L AR SLL Fartpt T alda
wnary B e T St Tpptialaey oo
Py ey, spesd regieres  medn
PumEn . @l hepplw we  ewepepble
f ram pelisy b JOFC opslt ot
St 11T

& gt phabe i gl Sl e ubin

100- Fage Catalag
- Eend

EO-Cents

CON wr

LT g

2T T T

BARGAINE

Fibesgiass
Traved Tradler Kil

Build Yourselt! Save Gas

TRAILER FOR THE "80's—Burrs Travel Traser
kit slweps lour, Under 1.000 ibs. Fibergiass
FAaady 1o bow. Fmish inbanor ohiy. Weile

PRE 14143 218 Avedies Morih el iy
25441 For Ml color catmiog send 53 00 o cover
postage and Rasaling Daalers Franted

Hig opportumitees.  Big

Be a ITHI prolits, Earn guickly
K Full or parl rma. Learn
Lﬁc ‘- al home i's wasy Do
TARM wmu real  jobs AN Tools

—Materials Supplied.
Lic State of 4 —
Appd. lor Velgrang Send
Mame and address fof

|ﬂ FREE Daroh

Lockemitking lnstitots, Cwpd. 1 10-087
Die Technical Home Statly Sehanis Litthe Falls, N, 1 D424

YO LIARM

Sanad for
FREL ROOK

TRS-80™ |

oIscounTt | Ao
omect || RV
PRICES

Learn Ta
"D 1§ Yoursll”

1-800-841-0860 Toll Free
ic:20

T el i

MICRD MANAGEMENT
SYSTEMS, INC.

P“;::TD:;'_”"BE M EMITH-CORDNA

1803 Thorauville Road E

Casre: Gaargia 11738 WRITE FOR

BEHTMHH'IWGH.WIHI

HERE IS A
BEAHHFU.'.‘ -

LEARN UPHOLSTERY AT HOME

restare old
chaire, solas (o like-new oondition! A clean, s
joyable way o put spare hours to prolitable use.
Old cast-ofs picked up for dollars, worth hundreds
when reuphoistered. Fascinating home study
courss includes 1ogls, ks supplies. Eam 4% you
iearn — start your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upbolstery business and &
sample lesson showing how the labulously suc-

| cassful MU syatem is tawght, It costs you nothing
| to get the Information and thers's no obligation.

¥17-377-7H0 Ga. Phone No FREE CATALDG

Mo saleaman will call.
Modieen Uphotitery Instituls, [
BAOAP Freid Bidg, Kansss Ciry. Mo, 64111 |
GET STAHTED WOW = !

BEOIF Field Bidg., Kansas Gity, Mo 64111 :
Plemse mail m /a

I I S F PN AL UP. _ :
iwﬂkf'}‘.'ﬂ‘}‘ for Fun and Profit.™ 1 under-

stand no one will call and there is no obligation. :

|

|

I

: Nama <L —
| Address

1 1l
e ]

A magerne for both novice and
weletan bringing vou over 73
plans per vear__for buibding the best
of Early Americen, Shaker. English,
Contemporery  furniture,  clocis,
tows, lampy, gifte and mech more...

ALL FOR LESS THAN X PER PLAN

PLLUS Regular articles on shop tips,
jig-building, firishng mhmql.pﬂ
and money:-makimg ideas

Bimenthly zses | —oly £17 D0
£ FL! bimanhdy e | —anty 122,00
Foemgn Fares. 1 year—E58 00 Zmrs ~ 506 0
Mease make payment i U S Fundd)

The Woodworkers Journal

FO.BOX 1627 - 18 NEW MILFORD, CT 07T
NAME
ADDRESS _
ary STATE el

ARaRHEY Barch i aenr ' e 8L T s———

Build this beautiful

Enjoy super-low energy bills
and house payments

Save up W0 50% on utilitses, and up 1o S0% on
bullding costs. Beautiful Montessy Domes geodesic
nomes bré axitemedy snergy-eflicient, unbalisvably
slrong, adrthguakn MessEtant, Bnd easy 10 Sesem bhe
Mo apacial tools or shilks necessary. Our unigues,
palented bubiding system makes home conainction
a raality For the novice.

Monterey Domes pre-cut, color-coded shell pack-
ages slart st $3985 Models up 1o 3500 5 M

Sand lor aur color Catalog 8 Plan Book — 30 fact-
filled pages of exciling, affordable homes Sates
ragreseniatives ave for 8l 50 Siates

Wiribe today!

- . 1 8 8 0 fF B F |

Rush me your 80 pag CATALOG & PLAMNS

-nn-:. Encicsed s included.
o M-n send your ABSEMBL UAL s an sl
| ]
ADDREES I
CITY. STATE. 2P
Mall To: MOMTEREY DOMES .

nssiom Dunt 30e (il

i —

-":; LEARN
AIR

_ CONDITIONING,
) REFRIGERATION
"TAND HEATING

Plus Solar Energy
Thers is

at i nd
curity I'n-r?hr. h:mdln tttl"lln:?l:“ﬂ;: HI'I;-.

We provide a unique st ram, de-
ﬂnu:d for tha ind: “:dlnt :’;I‘::I Praciical
training kits are included. In addition you will
build a complste refrgeration system.

TRAIN AT HOME
WRITE FOR FREE INFORMATION

OURSES AVAILABRLE

DTHEH C

e e L ]
A




In the Viking Clack Caaler
Frogram you can work af
YOUr own pace and make
thousands of extra dollars.
Bulld grandfether clocks,
mantal clocks and others
for re-sale and distribute
clock movemants and
finished ciocks. Viking
clocks are crafted from
golid ocak, solid walnut or
solid cherry. Mavemenis
are Wasl Garman
manulactured solid brass,
Compare yout finished
clock 10 clocks costing
$1500 or mare in stores
Yours will cost but a
fraction of thal. To quality,
order thrae movamanis
{minimum}. Az 8 Viking
dealer the prices you pay
are greatly reduced. Start
Barning money with a
nationally advertised
COmpany in a proven
program. Write or call
Viking Clock Company
today lor more
information,

Create a family heirloom

VIBING

DEFT. NO, PM1-182

one inquiries - 205/943-5081
, Wiking Bidg., Foley, Ala. 36538

Tale
Box 4

!w’hm‘i'ﬁéé’d FREE GARDEN?
| ... WITHOUT HARD WORK?

TILLS DEEP

WEEDS MARROW
AOWS FASTI

WHRITE 70 AGCO PO BOX 75 DEFT P
® SOUTHAKPTON Pa 16966

£ NAME
gETHEE'l
-

=

é

WEEDS FAST AGCO

FOH MmO - MITIL O20Y

¥ INCHES WIDE
WEIGHS 20 LES!

I WEEK MOMNEY
BACH TRIAL PFERIOD

TLS DEER

STATE 2P
For Rk Detevery OF Lierajyee Call 215-847-8855

TILLER - FOWER HOE .. TILLE DEEP ... WEEDS FAST

AQCO TILLER - POWER MOE .

BUILD A JET HELICOPTER

~ FURNITURE BUlLl}EES!"
WO0D TOY MAKERS!

« VEMEERING SUPPLIES
= WD TOY PARTS & PLANS
» CANE B UPHOLSTERY SUFPLIES
& VICTORIAN BRASE HARDWARE
SAVE 25% ON 157 ORDER. HURRY!
|MORGAN WOOD, Drpt. P12
an: Bardsiown Rd., Loulswilie, Ky. 40704

— i — — T S — — T ]

TILLER USERS...

Can your machine

do all of this? (55550
J Handle with Just ONE HAND.\" O

v EVENLY broak, turn & till seil.
+ Shred vegetation without tangling.
¢ Laave NO WHEELMARKS or FOOTPRINTE.

The TROY-BILT® ROTO TILLER-POWER COM.
POSTER can do all this snd more! That's why
serigus gardeners consider it the
finest liler available. See for
ursalf! For lete details,
F-SEASON SAVINGS, and FREE
32-page booklet clip this and
mail taday to:

TROY-BILT® Tillers

-ti*.'l"! Rivte m-rmm

| 102nd 5t & PHR Ave,, Tror, M.Y. 12100 I
Plasss whale windertyl o TROY-
I BILTE Rote Tiie et wmd | G- I
SEASON-SAVINGS sow in for & Nimited 1
i
E |
B ™. g
- 5

NO INVESTMENT!

INSTANT INCOME!
Fan your pen peofilabi “thos Biove’ Susinast lrom bome |
or hill time. We gl pon — FREE — complate Stariing K Thal
mken you 321700 EXTRA sach moolh Jor [usl 7 sany ondens o
fay. You featurs 350 tagl-sailing dresn, sport, work shoa siylen for
mpn sad women, Al-cushionnd \ssples, and 75 yeery of shosmak-
g ersfamanghipl Sived &9 — widthe AK-EEEE. Drow o= 500,000

pait stock. Earm e o e
Pt o voun Caippent Fotte 4
ey e w
el
ony  Portable
1569 Heater/
GOES ANYWHERE Cooker

811,000 BTU/Hr. out put
@Usas standard propans

cylinders {not included)
®5afe, clean, sasy to use
.Mlurtd:ln fmplrtlp control
#®1 yoar satisfaction

i

TO ORDER ... Gall toilfree:

1-800-321-3280"ex1. 910

“Ohio, call collect: 216/261-8035

VISA, Mastercard, Accepted

or Send check or momy order Lo
Energy Conservation, Inc.
P.0. Box 6660, Clevaland, Ohio 44101

e IWLATH
SIMPLE
HMew Short Cul Math Skills In Only Weaks

-10 minutes & day ...for Higher Pey Jobe.
uthmm =00 m”!
“Mati-Wizard™ 2
ot the Right Answers in & ‘}1
Flash Wrkou! Faper or Pancil!
Inglan! answers convart
fractions into decimals,
perceniages and reverss
Pilus ofher 1ough math pro-
eliemis S01ved iR & jilly]
One volyme containg 8l “brush-up
subjacts—arthmetic, lITl- summ‘rry meEkes review
Brd, pECMmiry, ridimndrme TACK YOUF progress.
through calculus, Tlcl.ll E'ui;h .rm!ullnilr Pass
Ay math problam even I civil service and job lests, A
you never finished high must for gl olflce, sales, in-
schopl, Basic snd advanced dusirial jobs. home fingnces.
math laughl in lerms of Seng SA05 plus 958 lov
oupryday sxporience. Cleal shipping. 30 day Money
Iy pressnled slap-by-siep Back Guaranies,

VALCO-Dapt, 845 Box 2012, New Rochatie, N.Y. 10802

BUILD A ROBOT, "ARMEGA 33’
muuuwmm [oosing-
fia% Ppm commondy Bvalaie matecals Waches thy S
gngions of i humian e, i 7R of mam 'llnh

, Mgy
el 4 Pptrucions, K 95 porpad, o e 4 08 iy B
fraied DGTOOn DECURGE. Send Che0Y ¥ moray Ol D

Wicro-laga, F.0. Bex K209, Aviingaon, vk Timg YN SRS

SCOOP ATTACHMENT H; ‘ﬁ
FITS GARDEN AND By g

DIESEL TRACTORS

MANUAL TIRE CHANGER

Fin yenes e ligi iinma. Chieger ekl bead
dempurdy ong Fegests ties on bw ETELDD
mpd., wotivincine guarcnised Coi ar weils

WIKCO INDUSTRIES,
I INC.

Bu ] Bow 184 X8 FF1-AXR
rakan b bgboaak g gATT

E_.Iﬁlw_ THIS TRAILER KIT

7 = 16 For porsanal Lise or Rosais. Hl'lsgowt'r

shael pracut
gy Guaranieed Haul
hay, cars, trachor,
Eraight, eic. Ooed
| mongy-=Full or Pan
Time, wils & Irailer
parts for prices

THAILE MAKER 1218 Mo, .lrll'mnn

Portable Steam Cleaner
: Steam in B0 seconds

HWaavy dity ball Bparing gump. All metsl, rusi-

BE  prool Type MB. Stainfess shatt, Uit L HP or
er. 1 HP 1,200 GPH 60" high ar 3,000

FH 75" 5,200 GPFH man. [ %™ in;

or direcl drive. §21.95
4 or ¢ hu Brnnn oEar-

WHITE'S ELECTRONICS, INC.

1011 Fisasant Vallsy Ad., Sweet Homs, OR §TI8E

FOR THE NEAREST WHITE'S DEALEF
AND A FREE CATALOG CALL TOLL FREE

1-800/547-8811

PA-2




BUILD YOUR OWN
SWIMMING POOL

KITS - PLANS - FULL SIZE BLUEPRINTS
¥ou can build an inground pool for % or less
than retail valus., Join the thousands who
bulld esch year and save 35, Our methods
are specially intended for amateurs. Ower 20
designs, complete construction blueprints and
layout kit for £5.95 + $1.60 postage and
l‘undllng, Pool kits swvailable on request.

400 Lincaniway

La Parte, Indigna 46350
s Phone {219) 362-1334

The Dehurmidifier In A Jar!

THE AUTOMATIC
MOISTURE MAGNET THAT
PULLS DAMPNESS OUT
OF THE AIR

= No sxpensive M‘I: =]

I.Julrw-—iuﬁmn.. lockers . hasemant

B

QU CABES == boats WOrHIhOES BiRCE 1881 105 Canter. Berwnn, PA 18595

darkrooms SEND  $S85—1  sar Iﬂmhhmlmnlhmﬂmrunlramalhmmmn ’
$10.95-7 jars—$1 4,5 lar bae an electrician. Mo obligation, po salesman will call!
3jars (all postpad) 16 Damg | e o |
Our. Blue Aibbon Products. | | | aapesss |

ThE DEMUDFER iy & ja@ 410 E Washingion St
Inciaraposs. IN 46204, Ll e ————

in spare time

H.IIE MORE MONEY! crveck

owl Eleclrician’s wages
agains! the kind of money
you make now!

Even before you're ready b0 go afier & fall-time job as an
electrician, you could be making exrs money dedng odd b
Tar friends and nelghbors. And thirk of the money you'll be
abile ta save doing voar nwn elecirical work, Learn to specify
and el all wirisg, operate and condrol motors 2nd generators,
use apd mamixin transformers snd hmbmmu

&'e ey you Bow En

everinads und open wine 'rw‘mmbmmam
sy ebecincian Loenuey russinetion offersd by dade.
cily o county. Bt sppariunitio vary from e
time ] v e paird of the coumtry o another,

we ecourape you §o check o the yob market i yoar
area Mmhh[ﬂllﬂimhdmj

ahareii g emplrymment waen of our graduaie

B} WEED TO (ST YOUR IO OR REGLALAR BCHOOL

Everything explaized in easy- to- understand
with pleity af deawings, & ||thuﬁz
\ el pepipmneny i seith poume. Yow learn

m} uk pewir ¢- pacd. Ma (im wasled raveling 16 chan

"i Teachers sre ot close o8 your inlephons. Mo chargal

{ Usa our foil-frea 24-bour homae-hedy kotline ax
5000 B you Bnroll.  MARL COUPON TODAY!

Hﬂﬂﬁﬂll.-l-_l1

n.mrnmﬁ SCHOOL, coo PeoT

DUNE-BUG

lhldmllpu-
-Wlhr-h

By - dhe, -N-m o
wariy, kiis, sAgine,
e Feaberial

Send 3 for DUKE-BUS pig ta:
K& P wiig

Box 387
Arusa, CA. 51702
N0 MORE FLATS . .. AND THAT'S
A PROMISE | pouste wasnaRTELD N WRITG
wEwl PUNCTURED TwiS TIRE JvER M0
TINES = Ak TS STRL &% SEAVICERRLE
AL T WAS BEFORE [HE FRST PUNETURE
Euikinin ¥ TIRE SEALART (5 & LICUID CHEMICAL EASEY 8 ECT
TeEO0GH T whLWE STEW OF YOUIR TIRE. TisBE OR TUBELESS 17 EVEMLY
COATS (T4 INSIDES AND WiTw TACH P|_||| TLRE T3 I.'h:' mig "'ni
HEHL | CREATING AN AR P M. ¥ L

FROOUCT FINDERS 7

s  Fiy yout trwn Beensen C-"""'"-"'r
Buitd ¥ in leisume ime 5000 0
2 nours. Serd coupon with
30 for trto ki wilrawings
Spacs B Flight Pafart to
NAME
LODRESE
P

o R hurcralt Cirp
SEND ﬂ'ﬂ‘DL pm_gf:_-
£10 Boa J1047 Rammpe

FACTORY &

'

Giant l:alllnnuulu
T W lindge Dept PM-8, Omiha Nsbe 58114

Drder 7 galiors of POW) Used aa sientind, hin Birsl
wm“mwwmmmn
el Grv yE A DOGRIBT 3l of protmfics L
Frat, B S wecond galkon, which musl chelr youl
ayabem wepnin B0 duys or swtuim 100 redund For
pomplasts 2 galion POW) ires beesr, e & Shirch ar
money oo for B34 A5 pod b R
W LAWE [ Coape P PO a4 Wity I
. PR OESCRUETTRE CATALOD DW SPSLHIET

AUGUST 1982 143

BEND-

-LIGHT ~
s

LEARN T0 BE A
g DRAFTSMAN'

It are bored with your present job, new
skills in the field of Dratling could be for you.

We provide a practical, hands-on study pro-
gram deﬂq_ned for the independent Dp!r:nn

ractical Tralning Xits include— Drafting
Table—Drawing Instruments—Elecironic
Calculator and all the tools you need o com-
plete the course.

TRAIN AT HOME
WHITE FOR FREE INFORMATION

5 AVAILABLE

8]
o

QDTHER COURSES

LAY B
Al ¥ LTS O LARE
THE I WHERS LT T
GALIGHT & Wi T
A& DL KIBLE ERAFT, ST
¥ bOL L KA L Faga

REMOVES
Tra Thompsod Wocs
wintisally ol o m saity vocal

UMLSUAL FARTE GaADOETS & IDEA ITEMS, UNAWAILABLE 1N
STOREE OR CATalDiEl ANYWHERE | largen grice o aeery fhing! |
Masa a5 rueey id! Fanh p-l.:-d iy o oy

ELECTRONICS

Degr. 323 l
] Flavanbesegh, MY, 13800
------“_-

%\‘Hm ol

Dezw Traetod Kit. Buy fac-
torydirect. Catelog of it
f construction nd e ~51.00
“Build-ityoursall™ Plans - §7.00
{refunded on any purchem!)

rrnu::x KIT, Cept. PMEZ Cedarburg, Wi 53012
Burglar-Fire Protection

Protect Towr Lite, Weme, Businesa, Lobo, sie.

* Ow cofokey shemi biw, logiall your gwn
alorm systmmy and devicen oo gt 11501 We
eller FREF mrite-n mgnesrsg wrvice

e Froes o Dubads B dsainy

EE u'ﬂ Ripw g iwnn ol Burnas
Box 87501-PM  Lincoln, Ke. 63501 |

FIRE

|

Burdex Security Co.

)
BpLsaw

SAWMILL 01 Its Iilll ilﬂll m&
If you need good, high-quality lumbér, don't let
inflated lumber prices stop your important build

| projects. The Belsaw Qoes right o the trees

urns out Smoot, Irue-cul lumber . . . even begin-
ners get excellent resulls. Just ong rnan (no crew
nesded) can easily cut enough on weekends to save
hundreds of dollars over high lumberyard prices. For
power use tractor PTO or other low HP diesal or
eleciric unit, Factory-direct selling b:aup: price low,
and convenient lime payments may be arranged,
lﬁiﬂ!ﬂmm""mmhllnh
“How To Saw Lumber" booidet and

on the Ong-Man Sawmill. There is Hﬂ Iﬂ:‘
and Iln_hlumn Will Call on you. Da It

P 53637 FIELD BUILDING H

) o CITY, MO 84111 :

Please rend and details in §

your FREE “How To Saw 1

Lumber'’, | understand there i3 No 1

o ﬂiﬁlﬂﬂlﬂﬁdﬁhﬂlﬁ‘lm-ﬂ i
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CLASSIFIED ADVERTISEMENTS

Rate; $5.25 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words—$1.00 per word additional (First
word set in Bold Face al no exira chargs, Zip Code Fres.) The naxl avallable issus to place an advertisamenl in America’s No. 1 Classified Section s
OCTOBER. Tha cicsing is AUGUST Sth.

Send remittance payable and order o Popular Mechanics, ATT.: Hildega-d E. Kappel, Class. Adv., Mgr., 224 West 57th Street, New York, Mew York
10019. Plaase indicate Heading under which ad is to appaar. As a consumer servica and in cooperation with our mail-order advartisers who uss posl
office box addresses for thelr conveniance in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing

thair complale names and streel addressas.

Advertisers using P.0. Box number must furnish compiete name and street addreas for our records.
To avoid delay in the publication of your ad, please sand descriptive materials with your request.

AUTOMOBILES

MANG GLIDING, AVIATION

OLD CAR FAMS: subscibe o HEMMIMNGE MOTOR
MEWS, workd's larges! oid i manksiplace singe 1854, Cver
450 pages of s each manth, crammed with thousands of oid
carn lor pals — plus parts, Bleratune, resioration Shops nd
maora. Ondy $13.75 Yor 12 gaant issuss. Subscribe i the ‘Bible’

PROPANEQASOLINE DUAL-FUEL AUTO! Cormerseon
Piars and ingiruchions, Pars Sources. Only 310,001 RDA, Box
873, Concord, NC 28025

ELECTRIC PERSONAL MWHEEL SCOOTER| Lve a
more Bcive et Buiid your oan for ieas than $300. Compares
o manuisciuned wits &f §1,350, Quickly dismanted gnd pod-
tabe All parts avalabis o Autn Parts, Lawn bows: and Hard-
wars Slores. Some weldng. Send $9.85 for piciures snd com-
plets plany, Address: Arcos, 331 W, Pooria, Sute 219,
Phoanle, Arizona B5029

HOTOR-In-Whaet, Complets Elactric Molor, Gear Feduc-
tion, Tirs in one unit. Yost, AL 1. Box 3TPML, Sauk City, Wi
53583

QUARANTEED Ewmciric Vehicls Inlarmation Peckst St
£2.00. ideal, Box VZTEQ, Mebourne, Flords 12035

SOAP-BOX DERBY RACER Plan. Pholnoopy of armicis as
they appeared in Populer Mschanics 1836 ssuss, avakabie
for B4.00. Send Chack 1o Popular Mechanics, Depl. PWICS,
Bax 1014, Fadio Crey Station, New Yok, NY 10101

SAVE HUMDRAEDS. Do pour gwn Dody and Tender repars.
Professional results with step by step bookiel. $3.00. A & K
Entarprisas, Box 84534, Bchaumburg, IL 60184

DOUBLE even TRIPLE your MPGI FREE details. Knisas,
Fe2-Pid. Bowiing Gresn. MO, 63T

AUTO SUPPLIES & EQUIPMENT

THE WORLD OF SPORT AVIATION a most compraher-
sive book 10 date on the {ast-growing fisld of sport aviation.
Focus is on 4 basic types of arcraf-hometulits, ariqua and
clasaics, warbiras and ultraigiis. Covers. Bhe siils nebded 1o
Build & plane, types of malerals used, space requitsments,

mation pack $5.00. Plerodactyl, Box 191PM, m
Cadomis 95078

DESIGM Build Adplanss, Hang Cliders, Simpified Publica-
tona. Brochure 206 MoCoy Arcraft, 12620 5. Figueroa, Los
Angedga, CA 80061

BLALD pnd FLY inexpengien AIAPLANES and HELICOPR-
TERS. Provan plans, Bying kor pears. Informabions: §5.00.
Polynowa, Bon S70M, 5L Remi, Cusbec, Cansds JOL 2L0

B4 ULTRALMIHTS - ks, plans’ Cataiog, Shonough guide-
book 572,00, Asrofun-b, Salida, CA B5368

HYDRAULIC Jack repair kis, pants and supples. Catalog
$2.00, Hydraulic Jack Packing & Tool Co., inc., General P.O
Baox 3, Staten |sland, MY, 10314

DOUBLE mmmmmim

AUTOMOBILE AETUNING FOR MAXIMIZED ECONOMY.
Sampiified techniques increass MPG 50+ %I DETAILS FREE]
Tachnesnng, Box 15088, Princeton, MJ 08540, CALL TOLL
FREE {B00)-528-0007. [Facording. )

FAMOUS POUGE CARBURATOR PATENTE —Draw-
inga-Tant- Everythingl $3.05 - Flaming Enginsaryg. Depl-L,
Ammasn, NY_ 13438

DRIVE Lata Model Cars At No Cost, Using Dealer Mathod,
Deximils: insicler, Box BOS1P, Fichmond, VA 23325

HIOH Mgage Cartawrslons, Free Detalls, Box B8, Drapar,
Lital B40-0588.

FREE Brochure!l BAYE Gasl MOTALOY Ring-Vahe

Replating Job  $10.001 Monsyback Gusrantss! Amow
Procucts, .0, Box 374, Broen Arrow, Olla. T&I12

STOP FLATS - sumw, ingepanaive method. $4.50. Drage,
4520, Drgseign, Maing 04343

CREAMPUFF OR LEMONT How o lind. svaluale ard buy
an ecalieni used oo  MHO0-Cusranieed] Fadual
Publicaticna, Box 455, Marshaliown, lows 50158

PLATINUM INJECTOR Gas Saver Works On AJ Cars, Fres
Dwvinils or Send $30.65 Or C.0.0. PPD. Coninanial Services,
2020 M, Eiston Ave,, Chicago. IL 80818,

FREE il For Your Cor. Detmls 52.00. House of Ewrssia,
B30 Uinderwood NW,, Washington, DG, 20012

GOODEYE GASOLINET! Sturming. suppressed | 7) break-
Trough o replace cartwrstol, mae fued from waler and air -
a8 ivival| Qliart patend reveals msthod, strocture - §§8. Enquin
by SASE. ARD, Box BAMS, Whohita, Kansas 57208

SAVE B0 SUPERTUME YOUR CAR FOR BUPER MILE-
AGE IMCREASE. Simple. Eosy. Imexpensive DIY Project
Froe information. Apolis, Box 370, Oiustes, OF, 73580

VIDED: Learn Auto Body Repeir and Painting on video taps,
Complete ey by sep program. YHS of BETA @@ 35095 ea.

158h, Tidsa, DK 74104
MAKE HUNDREDS MORE Selling your Car, Fartall Prices

POPULAR MECHANICS

PICH-UP - WAN Conatruction - Boal Facks ADJUSTABLE
0 Al Sires. FREE brochure, EZWAY, Box 661, Onlano, DR
27Te14

CORYAIR PARTE MNew Ggantc Cataleg: §4.00. Clark's
CORVAIR Parts, inc., Dept, F, Bhabume, MA 01370

RARE AVIATION PHOTOS Quatty 8™ = 1075, Sets of &,
5504 & I1mwmmwrw-hmn
A, Combal. Fesssarch and Development Send check o
HWWMNMPQMMWM

NRIDATHMCMHMAMFME&
AT. &, Box 1740, Keliar, TX fé248

SPACE & ASTROMAUTS

PARTE: Army Jeep and fruck parts Spare Parts A
mwm.ﬂﬂ Box P!, Lamington, Kentuciy S050H.
1

ALTERMATOR Garerstor  Fsbuiiding Book. Details:
WEwmmm.mmm
1

VW PARTE: Siocs, Baga. Dune Bugpes: Free Catmiog
MOYE Enterprises, P.0, Box 702, Recwood City, CA S406d

BUILD YOURA OWM sngine riand or (Chisry Pickar) snging
noust. Bas! desgn i undereiand Plane, send 350 asch
of 8.00 lor both. To: Bast Plare. P.O. Box 7522, Salem. Ore.
273

PERFECT CIRCLE EMGINE NITS — Ex. As-Fing it o
250 Chevy. 559.9% other avallabie, Will UPS. For informartion
Wrile: Engine Kita, F.0. Box 187, O Mickory, Tenn, 37138

PARTS WABHERN plans for aulo o shop 52 00 SASE. Bes
Line Manideciunng, PO, Bax 507, Turlook, Calit. B5381

HUGE PROFITS: Get imo the Auto Sahags Business and
Gt Waalthy by Ssiling Lised Auto Paria 82 & Fraction of Mew,
For Fres Dwetails Wre: Discount Ao Parts, Box 23271,
Kngwvite, Termasses 37822

OTORSCOOTERS & SUPPLI

GO WART, MIN-BIKE, WOTORBIKE PARTE. Twes
Chitenss, Motors and Cormpleie Carts and bni-Bies of De-
cown Prioss. 3% Hp. motons 108, 5 bp $123. Sond §1 .00 o
Bookiet. Morfhem Hydraukcs, P.O. Bas 1221, Depl, PM-MB,
Burnsyilla, MN 55337

SIDECARS, Reasonably picad, Tha Thicd Wheel, 1805
Clamant, Aameda, Calf, i-4561

BICYCLE Plana. Front Ovive Racumbend. $12.00, PO Box
326, Lomitn, CA S0717

G0 MARTS, Minbikes, ATY's. Kas, Ports. Lowesl Prices.
Calalog 52 00 Relurdiabie. Kot World, Dapl. C. 1488 Menio:

BICYCLE sngine, 175 MG, 45 Lba, Do-i-Yoursed,
§45.00. Yost, Pt 1, Box 37PH, Sauk City, Wi 53583

ANTIGRAVITY Propulsion Dwvice. Fres Broohamsl RDA,
Bow BTIM, Concord. NC 28025

BOOMERANGS—IMCREDMBLE mriuma’ Enoy gaciing
Sport . . mmmwm Fﬂim
Tia0 o ey
il

HOVERCRAFT

SMIPLE CYCLOMWE Migh Partormancs Homebuill Hover-
m:mmm.wm.hmmwa

AERO-CAR Amazing Hovercraft Duill sesily with ordinary
tools, Lawnmawer sngine povsd. Carmes one man phes, o
o, Bos lorward, backward. Sidewiys ower lnd snowwler,
Compigts construction plans snd brochure. $8.95. Asn-
Projects, Bax 6118PM, Cinton, New Jerssy 08805

BARTLETT FLYING BAUCER Compists Piana and Supply
Sources $5.00. Wiitw: Herb Batiefl, PO, Box 158,
Siverdals, YWA DEIEI

HOVERCRAFT Pan Al Sizes. Catalog §1.00. Universal
Hovercral, Box 281, Cordowa, linots 51243

POLICE Scanven, Crystals, Anternas, CBa. HPR, Box
10224, Denver, GO BO218

LIKEARS - Send Stamp for Dotals - MATCO Elsctronics,
Box 316C, Cadillec, Wi 48601

BEARCAT Scanvers, Discounted. CAYSTALS §£2.75
RADMOSALES, 3452 Oaniand, Oshhoah, YWis 54001

ELECTRONICS

£28.00 Fron dotails, SABE. Microgrid, Box
B138, Ahaca, MY 14850,

GOVERMBENT Surplus retsivers. rarsmiten. BoOD -
mﬂ.mmzﬁs_mm‘uﬂ

[Continded on fixt page)



ELECTROMNICS

vioms, your homae. Knowledge, Expenence nal necessary,
Tum your BpareFull ime Ino cash. No investment. Fres
datnda write: Elsctong Development Lab, Box 1560FM,
Pnedas Park, FL 335685

COMPUTERS

COMPUTER PROGAAM in basic languaps io handi-cap
race horaey. Includies documentation and directions. (Crde
GO0 or serd §14.95 in chedk or monry onder 8o; Handi-Caper,
PO Box 4888, Fresmngharm, MA 01701

whan, Free pnce lisl. Radic Shack, 1758 N. Delssa Dr.,
Virnslgnd, M) OE380. 800-257 0428,

STOCK PORTFOLIO MANAGEMENT PACKAGE. 15 pro-
QPR on diskesie with documentation for Apple 1 Phe, [OS
3.3 T.00 Wayne Musier, UEPD Box 329, Evarcnefia,
indiana 47702

CALCULATORS

CASH tor your oid Calculgion We want bo puy Pre-1874
Emsciromc Calkculaiors, warly Shamp, Sony, Victor,
T, Bumsicomn, sie. Reply

partcadarty
w0 Calculaler, P.0. Box £6546, Grand
Cantral Siation, Maw York. M.Y. 10163, Gpacity Moded

STEREO, CASSETTE TAPES, ETC.

RECORD-TAPES! Discourts io 73%: al labsis; no pur-
these obligations; newslatiers; discount daedend corflicates;
100% guaraniess. Free detafis. Discounl Music Chub, 650
Main 31, PO Box 2000, Degt. 1 DBAZ. New Rochelle, Mew
Yiwk 108071,

OLD RADIO Programs on Cassefiss. Fres Cabsbog
Wiliama, 181 Mosdow Dove, Elria, Ohio 430GE.

TH's — 45's Sall Aecords To Dealers Collecion Directory
mnm. R Wanned, 1115 Grace Swenue, Willnir, Minnesols
1

SPEAKER COMPOMENTS For sevious ki bullders. Com-
phrin kits nclude Cabinets, Advence Drivers, Mylar Film
Crogovers, Marosl, Discount Pricss, Send §1.00 for
Spasha Compones, Box 257, Marfborough, Conn, (447

MOTION PICTURES & SOUND
EQUIPMENT

Gand starnped avwelops ior FRIEE INFORBMATION about our
its and plans. Kit Products, P.0. Bax 1978, Port Arensas,
Texas TEIT3

MACHINERY, TOOLS & SUPPLIES

CROESCUT SAWS And Poopls-Powered Tools. Crosscut
Saw Comparty, Twe Lalend Place, Senece Fals, Mew York
13148.

CAMPING EQUIFMENT AND TENTS

FREE Calulog. Ewerything for camping. Campmor, Box
SO0TH, Bogata, New Jarsey 07603

BUILD & STOWAWAY PICHIC TABLE —Hare's & uniue
design you can okl into an inoredible small spece of 2«5 1
Paaric % In pour parage o basament with room 10 spare. Al the
rremriers: are of atock hurmbery ] wicdih which you just o o
length requined. Essy o loliow drechonsl For plans sand
5395 1o Popular Mechancs, Dept. PMCS, Box 1014, Radic
City, NY 10401

ATHLETIC AND BODY BUILDING
COURSES

BRGGER, Mare Povwerhd Mulés - laster!| Fres Bocwist|
Universal, Box E64a, Detroit, Machigan 48240

KUNG-FU Frea Literstucs. Milsa, Box 1758, Dogt -Phi-
M, Monoduly, Hawail BEE0G

ETAY N PEAK CONDITION with lormer CLAMarine Corpes
mecral agard's raining system, Highty sffective, tme- adhciant,
wiexpansive. Free inlomation: KATA, 5504 Jm Hogg. Austin,
Tewas TOTSA

BOOYBUILDING FOR MEM tnd WOMENM. Lagm sacreta
prodesacnal Body-Buiders use, FREE BOONLET. famg's Fii-
ness Centre, Depl 4-5, 2600 E. Main. Columbis, Oy

SPORTING GOODS AND EQUIPMENT

CATCH FISH ke & pro, Tromu‘l‘mmnhymuu
well, B1.00. Box 870, Meisson, WA, RBaZd

EWISSE ARMY TYPE KNIFE Sainiess Steed 347, 12 Tools
in onel Features scissons, bofts Opaner, Hole Punch, Can
Cpmiar, File, Cork Screw, Fah Scaler, Screwddver, Fish Hook
Cisgovger, Saw Blads, Cutling Blades, Petect for Fisharmen,
Campers. Sefsiaction Guararsed. Send 5308 Postpaid
VINCO ENTERPRISES. Redge Dove. Luiber, Ohklanoma
T3054

TEMMIS BALL CAMMON Shiots 200 lesl simple plans
E200. Morefun. BEY East Owchard, Acampo, Calfomia
§5220

4" METAL Cuttng Lama 580.90. Taip, 15048 Proctor,
Inchustry, CA 1748

FREE Incusirial Buyers calsiog for home craftsmen. Buy
mguipment af same LOW prices a8 lage industral plants,
Turmieey, 38P) Letchworth 51, Bultale, NY 14213

BAMDSAW BLADES, Catide Tpped Saws, Any Sae,
Free irerature. King Saw, 6541 Tdewater Drive, Morfol,
Vieging 23509

1400 Catalogs Listed and Descrbed. Sourcea lor Every-
tung Imaginable. $4.00. Mastorlog, Box 879-B, Fartax CA

STEEL. Aurningm, Brags - Sheet — Bar — Tube. Shop
Suppibes, Plans. Write: CEL Box 1524, Knonwile, IL 81448

SHALL FOUMDRY Fumaces, Suppies. Free IRsraiure.
Pryramid Products. 2736 South T Avenue. Phosnl, Arzona
BS041

ENGRAWING tool "Pen-ie™ withe on glass, plastic, oscam-
ica, frptal Sharp perma-tip never negds sharpening made of
tungsten cartade. Protect your personal iwns, 4,98 (refund-
able} io- Willy Kam Co., DPMB, 1 70 Beoadway, sults 201, New
Woik, MY, 10038

UMMIUE Product Ends Pent Can Mess! 200 - Panil
Spout, Dapt 108, Box 2435, Littheton, CO BO1E1,

PRECISION VERTICAL MILL PLANS. Just £5.00 {Refund-
able). NU-DESIGN, Box 6344 W, Sarma Ana, GA 32708,

LATHES — Unimat — Maximal — Sherling — Enco —
Cowells, Catmlog §1.00. Shop Suppliss §1.00. Campbell,
21000 Beims Road, Spangfield, OH 45505 (513) 322-
B562

DENTAL PICK INSTRUMENTS Handiest Adaptable Tool
For Mechanc's, Crafsmaen, Elscironic's O Anyone. Thesa
Are Raguiar instremerts Used By Deatist, Thay Ans Factory
Crar-Fung And Reworied Rajacts Thres Axsartad for $5.00
phus . T5e Shipping. Special Rates For Dealens And Flas Mar-
lotmrs. Dahicoks, Box 439, Fox Lake, ||, 60020

LATHE Top Wood Turming Duplicators. Litergture, PO, Bax
B35, Tampa. FL 335748315

BANDSAW Biades and Carbice Tipped and Sieed Circular
Saws. Diedt From Mamdscturer, Fres Lierature. Bax 567,
Lancaster, PA 17603,

MOWIE and Yidao services, CHIMS, inc,, &14 Washinglon
BL, Migriown, PA 18102

CAMPERS AND TRAILER KITS-
PLANS

AMATIMG Para-Madic Litility Cuthar. When nigged oufting s
nduded, For , Fighing, Homa, Wori, 55 75, GUARAM-
m‘gﬂr}-ﬂ Box 115, 103 Gochwin Ave., Milland Pask,

EQATS, OUTEOARDS, TRAILERS &
KITS

BOATHITS - PLANS - PATTERMS - FRAMEPACS

Tonmwmnda, NY 14150

DOGS AND EENNELS

INSULATED DOG HOUSE PLAN. Floor Blidea aid for edsy
cloaning. Roof is water prood, Pholocopry of plan as t appearsd
n P, gvallale for T5¢, Send order 10; Popular Maechanics,
I:kp; PMCA, Box 1014, Radio Gity St Mew Yok, WY
o

BATTERIES, GENERATORS

GENERATE three-phase 220 from single-phasa 230, Send
B0.95 hor print and nstroctions: to: Scolt Manufecturing, P.0,
Box 3245, San Joas, CA 95158

BAW chaing lor chan saws. Send §1.00, deductibéa rom.
first orcled, for iowersd [vices. Epgy, B4 County Line Road,
Broakville, O £5300.

SURPLUS Bonch Grinders $39.99 Heavy Duty, 1 00. Star,
Tamaroa, [Hinois G288

SENTRY Ganwrgiors With/Without engine. Big discount. 1
Enterprises, Box 593, Oshigsh. W1 S4902

ENQGINES, MOTORS, MAGNETS

ELECTRIC MOTORS - 25. 35, ind 50 AP lor quariity sale
&0 @ Iraction of thair or wicn, Baker Marciacting
Company, Post Ofice Box 1410 Pinevilla, Lovsiang 71380

REWIRE Car Afermator for 110AC. Pians for 35.00. Sweal,
Box 551, Tiusville, Fiorica J3780

EMGINES 10 18 n.p. lor Mowers. Tilers, Hobby parts. Repasr
banuals. Tramandous Savings. Fest, Depandabla. hustrated
Price Catming £1.00 Ashisnd Swell Engines, Ashiand, MO
65010

SPEED UP or SLOW DOWHM arry AC lypa molor U [o '
HP. RPW to 8000, Vaorable frequency 15 1o 300 Herz
§132.00 includes shippirg. Mark Elecinonics, inc., Box §598,
Molomis, FIL 3555

EVIMAUDE 1081 Bargams . . . all sizes . . . Scol MoCuloch
parts . . . 51, handiing . . . Electra Marma, §10 hiarrick Fioad,
Lynbrook, Mew York 11583

FIBERGLASE . RESING - Foans - choll - epjosss - bl -
#ic. Faclory prices - CATALOGUE $1.00 - (Boow ~COM-
PFLETE FIBERGLASSING" 5600 - Clarkoraft, 1621
Aguaiane. Tonawanda. NY 14150

IIJATP'LM «Frame Kll Pattoms I'h.lrllld! uf'ﬂlum

- EROOhE - TMMW?IW
catalog - $2.00. inchaes Fres "Boatbuiding Supphies’ bo-
churw, Glen-l Marine, 9152 Posecrans, Box TSEWP,
Bellficrwwr, CA BOTOE

TOOLE FOR SALE

AIR TANK KIT-Fits al FREQH DRUMS, 30% of, $10095
ppd. Free Catslog. AR LAB-2, P.O. Bax 818, Lihonis, GA.
0058

TOOL calsiogue - §1.00 — Hoosier Distribuling, 3009
Sampin, Sguth Bend. indiana #5618

nmmtmcmnmmm Guaran-
imed, 255 Fina, Exeter, GA

RN THREE PHASE Molors on Single Pnase Power. Essy
— Economicall agrams, Plans — Bookist §4.00, Shuder,
Boa 58, Baatthe, Kanaas 66406

BUFFING & POLISHING

REFINISH all metals: Find-The-Prope: Tools, Bufts, Com-
pounds., Bufting Motors. Calalog $1.00. Easbwood, 720
Lancasior, Box 524M, Barwyn, Pennayhansa 19312

BLACKSMITH SUPPLIES

FORGES: gas, coal — hammers — longa — anvila — anvi
benches—al blacksmith supplies. Calalog 52.00 {mfunded

ENERQY SAVING

SOLAR Waler Hamter Sysiem, Low as 5288.00 with Tax
Credits, Write: Solar Doma™ PO, Box 88, Dept. PM,
Gemmaricwn, Wisc, 530E2

HOW TO FUEL YOUR CAR=HOME—FARM-—BUS-

powetyt ALCOMOL FUEL! Thousmnds successtully doing !
Fush 51.00. Research, Bor 184-PMH, AnGioch, Tenrmtes
Inna

BAVE TO "4 - “Water Coot Your Contral Akl « DETAILS
FREEY - Parce |ndusines, Box 28304, Bintingharn, AL
35226

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machings with Walking Feel, com-
wls ready o B456.00. Thompaon Modsl PYW103-
AGEF AVAILABLE FROM YOUR LOCAL DEALER, or order
dirpct, (Master Chage-Visa) Datha Mig., Inc, PO Box 12110,
Lubbock, Texss TH457—Phona: (BDE] T44-8774

FREE Engrgy! Controversipl Survival Publicetions, Thres
Doden— Elecincty, Gas, Gascling, Gurs, #c Catalog 51
Consumastronics, Drawsr 537, Alarmogondo, Wk BA310

(Continuad on naxl page)
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ENERGY SAVING
nicd Bom

DESIGM pour own Supesl -nsuliied homae, Heel slectricaly
lor under 5100 year, Detsiled inlpmation $3 Sinplifed
Syatema, Bos BZ2. Freepon, B 81002,

COOL YOUR HOME, Permigey Per Day. Dwlais 53000
Eneenir, Box 484, Ancka, MM_ 55303

CUT your uliity billa 50 Complete System 313,00, Moy
Back Guarartes. Vangas, Box 1284, Camden, Hew Jarsey
DA10S

CONTROL BOARING HOME ENERGY COSTS. Manoal
Ciivers Yowi Chtrt A Reslabds inlcrmaton To Help You Save
That Hard Earned Dollars You Bpend To Heat And Codl Your
Home. 5485 AML Putications, B1 Miserva St Ban
Francisce, CA. 94112

CUT MEAT BILLE . Mew crawl space verd cowver inatalla
from outside. 5305 Free delails. Espro Compary, 5808 C.R,
B4, Box 42, Firnliay, OH 45840

TELESCDPING bax siool 9 siting poaticas 87 ko 32°. Sar-
vica ang Ltility use. Detaded Plans £2 50 Hockema Products,
1200 Fickyaway, Lateyatis, Indiara 47904

OVER 75 PATTERNS! Enpy making proftable wooden
pifts, toys, household acceasories. PLUS “Shop Secrots”
Oindy 85,00, Accants (P-82), Box 262, Darvers, MA 01529

MAKE TOYS- Plars- Hardwooo Whesls, Pars- Calalog
$1.00. Charry Tree Toys, Mlls Road, St Clarpeile, Ohio
43950

ROCKING Horse Plans — Full Slze Pattern. 54,00. Weodod
"N” Thangs, Box 181, Barmet, MM 58311

FMCS PLATFORM BEDS—hake your cwnl Taks your pack
al & king-szed platiorm with mowable snd (abdes oF & Bopn-
oy, elny-hi-tuild srgle saaper. Full el of working drawings
ol bath beds. plus 8 me-page instruction bogkiel with o
to-pholograghs and conginction tos availatis for §7 55 Send
ordpr [0, Populsr Mechanica, Dept. PMCE, Ban 1014, Aado
City Sta, Mew York, N.Y. 10108

UNFINESHED piciure frame moulding. Factory closeoud,
50 dscount. 200 styies. Wby Japs, 1248-PF Sayvanth Moh,
Hiopiina, MM 55343

WOODEN Toys Are Bottar. st O Plang $1.00 U5, Cur-
rency Onby. Woadbutchers Tays, Box 514, Lealis, Mich
488

WHIRLIGIGS - Amarican Fuls Art Pians, Calaiog §1.00,
Dick. Parkman, P.0. Bax 2935 . Dalias, Tewas 75228

COMSTRUCTION PLANS,
BLUEPRINTS

PLAME For Balf Soficient Peopie. Liat Fras. Wi, Box 807,
Palisate, Colorado BY528

CLOCK Plans, Lyre Bano, hal-size, detalled. suthantic-
shyte, ¥9%a" el BT 00 ppd. Pholos, . [ 51.00 each
Damaorpn's Plans, Box 128, Budingtan, W.C. 27216,

2248 FURMITURE PLANS! Smrof $3.00 For 4 Plans: 2548
Unlimitedt, Dept. 8, P.O. Bax 411621, Dallas, Texas 75240

METHANE FROM MAMURE: For frés wformaton withe:
AGROGAS in:_, 2113 Morth Evn. Creaco, lowa 52134

BOLAR & ALTERMNATE ENERGY

CONSUMER HANDBOOK SOLAR ENERGY, Learm How
o Cul Heabng Bils wihow! instalng solew. §10.95 Wal
Product Co., 11408 W, T0th Ter., Shewnee, Kansas B6200

HYDROGEN FUEL! Complate Elecirolyrer mng Auto Con-
varsion Plans. Plus nformation on Sate Storage and Genar-
MWFM.WW! $10.00. ROv, Bon
A7, Concord, NC 28025

COMPLETE 1882 SOLAR HEATING PRODUCTS
CATALOG!

EVERYTHING for Aciive and Prssive Solar Heating, includ-
i Kaiwall's Sun-Lite' Gaazing and Tharmo Storags Sysiems,
plus difficult 1 frnd enengy sivers. Order all maberials brom ona
supar sourca, B0 pages, 18 sections, §3 ppd. Visit gur retail
siore. SOLAR COMPOMENTS CORP., Dept, M, Bax 237,
Manchesiar, NH 03105

MICAO-MYDRD Genarate Eleciricity From Your Backyan
Steam. Complete Insrucbons 5500 Kolbenschiag
Enterprises. P.0, Box 4032 Marefta, GA 30061

CHMMEY RELIWING Stainless Pipe Information §1.00
Retundabie. Schvoedar's, AD-1, Biglervile, PA. 17307

FIMELY DETMLED TOY BARM, Ptars 5550 Beadery
Mahn, El Paso, Mingts 61738

BUILD your own WODD LATHE Detailed plans $5.85. King,
A.C. #4, Box B84, Elizapeiriown, PR, 1T0ZT

CHILDRENS BUILDING: Playhouses, Troabouses |Forts)
Dietaded Plans, Catalog §9.00, ALY Emeprises, Box A5,
Diatas. TH 75382

HOME BUILDING & REMODELING

HOMESTEAD Homes! §1.00 Plus Repais.
Tases, Nalorwica! Detals 52.00, Homestead, PO, 4385
B1ab. Yuma, AT 85384

AFPLY Chrack Valve in Basermart Drains To Stop Sevwsr
Backiup Flooding, Only B5.85 Eacn Vabwop, 215 No. Main,
Kaerion, OH 43328

mmswumw-w ot tor under §50,000,

HOW To - Buid Cedar Elagers Undsr $40.00. Plans 52.00
AAT Pubishing, Box STSAPM. Laksland. FL 33803

CLASSIC TOY PLANS, fun or profit. Imsxpansive, bady i
make. Calaing 51.00. Plany, Box X385 Sieny Crees, CT.
0B408

CHILDS WATERBED 35«72, Dwiuxe Easy Ruad Bilw-
prints, Matera! Last, Cuttng Diagram, Pafierm, B5.00. Crowiey,
Page Avergg, Leominstor, WA 01455

MEW—3500.00 from ore skeel of phywood, Guaranteed
Qaxsiump, 3630 Pachic Wy, ongview. Wash. S8632

WOODWORKERS, Four bitd eader plans $3.60, BEC,
1808 Easy, Tyler, Taxas TST03

CHILDREN'S WOODD FURNITURE And Toys! 8 Pans,
Slide, Toy Shewes, Pionic Table. Morsl Sand 85 CT
Entemrises, Bow 1857E, Richardsan, TX 75080

WOODEN TOY DUMPTRUCK — For Plams sand §1.00 10
Carl Magsy, 5096 Burt, £1. Chadess, M 48855

¥ ty archect Send £30.00 o Plans” 5600
wwum Balhimore. WD 21210

CABM FEVERT You roed "Shall Shofters,” 16 pages,
Fiannang Buying and Compleling Yaur Bhelll Send 52,98 Mow!
Crow's Nes! Enerprises, Box 4851M, Falls Church. Yirgnia
2044 .

BUILD YOURSELF A S00DA FOUNTAIN. [Ts A D Make
yout e carbonated beverages al home-a ot cheaper ool
Photocopy of atcke avaiable for 51 50, Sand omders oo
Pogular Mechancs, Degt, PRCA, Boax 1014, Rads Cay Ste.,
B York, WY 10101

PLASTICS

CASTOLITE Ligud Plasfice Crystal clear, ook For Sa-
g, ambaddng, coaling, Mbenglaasing, in industry, |IBDoraic-
fiwg, crafl work. Fegroduce your dealgns wih gur moid
malensts. Proftable. llusiraded Catalog 5100, CASTOLITE,
Dept. B2/ Boy 380, Woodstoos, I G0C0GE.

SOLAR FLASHLIGHT, Works Forpver. Mo Moving Pars
$19.95 To: "Sotar Flash Light,” Box 1072, Wienna. Virginea,
Frafii]

SOLAR Sowce Book — E7.00 — 350 pages. Mudwes!
Solar Supply Co., Inc.. 8708 Morred, Indrpandenog, Missour
Sds3

SOLAR WATER HEATER—Insialing & systam that heals
water wilh the enengy from the sun s no mare Sfficutl than
Instaling 8 comeanBonal-type waksd taater thal uses gas or
slecinsty, Yoo can do il Phaibeopy of Poputar Stachanics
ariicie availabis for $1.00. Send orer to: Popular Machaaics,
Dept. PMCA, Box 1014, Aadio Gty Sta,, Mew Yodir, MY
10101

HOME HEATING, FUEL SAVERS

FIREWO0D L OGS from SAWDUST Simple 1o maka, Com-
pleds instructons, E7.00 Todays ldess, Box 223048, San
Francisco, TA, B4122

PORTABLE KERQSENE MEATERE Informaive fepon
wilh recorwmandifions and gukiaiings for youwr probecton.
Know tha facts. $3.00. “Safe®, P.O. Box 305, Mappanos,
inchiana dBSSH

LOG SPLITTER Flans, Bulld Younsell, Hydvaukc Power, No
Gimmicks, Satisfaction Guarantesd. 510.00, M. Franseen,
P.C-. Box 483, San Lotenss, CA. J4580-0483.

HEAT PUMP BUYER'S GUIDE. Exchmive Guide Shows
How To Maks The Right Decisions And Save Thousands!
Sared 5495 To: Dtk Swifl Publcations. Box 531, Graham, WA
983348,

HOME CRAFTSMAN
CATALOG FULL-SIZE FURNITURE PLANS — 52.00.

FREE calalog! . . . - Vienseds, e, Limmber, Ranifune plans,
1oy piana/pans, books, pichsre moldings, iathe, cardng tools.,
, Garmplifimd wirimaring irtructiong included. Huery!

Morgan, V8, 1123 Bardstown, Louisville, Kerlucky 0204,

LARGE solecton of plana. Fumiture designs, loom, spn-
ning whal, dooks. dolihousas, cradbes, 1oys. alphabets, bird
houssd, weathecvanes, kies and mom. Cealaleg 5D
Crafpians Co., Ropers, Minneaota 55374

146  POPULAR MECHANICS

BRASRS shesting - pauge list- sampies. Brass chesls - bro-
chure - 51.00 Yakey Homa mp, 4460 Jackping, Lake Etma,
WN 55043

PROTECT your Elothes with sirong adjustabls WORKING
APROM onty 58 85 pp Alsbel PUO 1077, Frarmngham, Ma
1o

BANDSAW Blades ard Cartede Tpped and Sl Copular
Saws. Direct From Mangischeer, Free Lisosiure. Box 56T,
Lancaster, PaA 176803

PYWC Furnture pinns. List with pctures $1.00. C W Pipe
Linm, 1307 5. Joflprson 51, Mew Castie, PA. 18101

CLOCK CRAFTERS, SMALLEST QUARTZ MOVEMENT
with LOMGEST, 31mm | SHAFT FOR 4" Thckness. Front or
Rear Wount, Quartz Accuracy. High Torpue, Stappar Seoond
shafi. T8mm, 25mm, Shals available Send S10000 meoey
orcer far Moweemerd Harchwiirz 3 Hands Shoped Fregad.
Spacify Shalt. Mewe York resicenls add tae Semd £1.00 relund-
bl wilh order inr lEting Accamaras Penduiums, Weabmis-
tar, Suikes. Scid in Buk Discounts avedabée, THE TIME
SOURCE, BOX 544, NUNDA, NEW YORK 14517

WESTERN Burlwood Shabe Lurmisr,
Ragwood Budssgua, PM-E, 1454 Orchadd Hore Drive,
Mediced, Ceagon T75

CRGANITE Cook Books, Recipes, Mail. Altracive Sholvis,
Drawers Fil Under Cabineds O Open Wall Easy Buid.
Datailed Fans, §4.50, Sipcral, Bow 40986 Indienapclis. IN,
SE240

DOLLHCUSES, detaked plans. 2. 17 scade. Descrghions
$7.00 rebundable wih ongar PO, Bay 804, Anacorios, WA
Qa2

TOY, Clock, Movelty Pars Catakog, Toy Hebcopier Piams,
$1.08: Packer, 538 Holday, Buwgham Crty, Utah B4302

WVIDED: Loamn 1o buikd 8 beautiful codar $rp canpe frgm
vihet tnpe. Complite rom slad tp dnish. Only handyman icols
miedid. YHS or BETA (& 25055 Also on 35mwn Sidsd willh
Ccassadll rebonding [ 52055, Add §1.50 postage and hardiing
pobr 5t [linols Fecxichants nciuc sales tax. Send Order Today,
Trac Video Communications Inc. Dept. PM. Box 52,
Harvard, |liroiy S0033

WODDEN car models. dassic recers 3 plans  wilh
nrucsons 55.00, B. Tood, T3 Brosd Street, Conreaut, Onio
4030

EACLUSIVE, Ulimme wosden loy designs ol 1060,
Gowca Shuttle Columbia, Instrictars and patterns included.
Sand 5250, PO Box 2657, Erywn. Texas 77801

OAK And BRASS Antcus Wik TELEPHONE ki — Fully
Oparabaral! $110 Phone Catabog, A8 Types 5100
Tulephones. Box 58, Bealie. Kansas BE406

AlIR CONDITIONING

CONTROL Your Cooler with & Themmostat. Plans $2.00
Wison, Box 1074, Prowvo, UT 8448003

HOW TO BUILD IN-A-ROOM AR CONDITIONER. PM's
Sheps Wil ghow you how . A photocopy of this arlicls & eved-
anle for 3100 Send Order f00 Popudar Mechanics, Dept,
PAACH, Box 1014, Radio City Siafion, Mew Yok NY 10101

DO-IT-YOURSELF

MAXE POWER PLANT For Under $150 .00, Sand §4.00 10
Flans, Bom 443, Dewey. AL BE321

WELDERS - machanics save §. Budd lpiding Jackslands,
Hydrgubc Press gt Informaton §9.00. Bigoes Prans, Box
9250, Long Beach, CA 0810,

GOLD dregge Blueprints S15.00. Meirer Press, 120
Chisrchdaln Morh, Salem, Oregon §T300

FYC PIPE FURNITURE KITS Maintenance Free Conterm-
porary Outosor Fumiture 1hat Won 1 Rust, Fade o Chip. Buld
Yool Cataiog §1.00 Aelundabes. Pipe Dessgn, P.O. Box
8511, Aeadng, FA 19603

WATERBEDS! Plan And Accessory Catalogue 571.00.
Watarpads. 12108 “I" Siresl. Vancouwver. Washington
QEEET

BOLYE PYC PLUMBING PROBLEMSE Mo Extras & Spi-
cal Equipmenl Needed Easy To Undessiand lliusirsted
Insiructions $3.00 Ang Seif Addressed Emelope. PYE, Box
8 Forl Pearce, Flonda 33450

BAVE meps, mavwry. Lise your ielephones as an inbercom.
Plans 5500 B Endeprises, Bosw 453A, Weshwond, Ml
O7ETS

ELECTROPLATING. Complede amatswr's bexthook. Al
maigls Electroplale matalhc nonmatat: fems 50 95 Datals
trem Tropio, Box 95.23, Paim Aay, Florda 32908,

1400 Cataiogs Listed ard Described, Sources ioe Every-
thing Imaginable 54.00 Masterog, Box §79-F, Fairfax, CA
Baa30

ALCOHOL! 180 FROOF] Make Cheap FuekBooze With
Gingie Sl Prans Aecipes! Informaiicon Free’ Desert-FM, Bax
EZIIHE. Kingman, AL 88412

WUT Pagiene -Lipger Plana. Delalle, LSASE . Luson, Box 12,
Mogringapor, LA T1050

GEWING MACHINE PARTS For A Make Sawing
Machings. Dwrmy's Sewing Centor, 430 5t Ferhnand,
Flanasant, MO E3031

[Comtinund o nexl pags)




DO-IT-YOURBELF
Contiilisd from
SAVE Hurdredy yeartyl Do-f-Yoursa® ‘Waasher, Dwyer,
Dairavamhedr Flapsiic Cuides. Froe Dotails: Kings, Dwpt. P
406 Weal Camna Real, Arcadia, CA 91008

STAINED GLABS Catalogua-P. $1.00 Supplies. Wis,
Bocks, Toots, Glsss Seylescrahs 171 Mash, Nysck, MY,
108980

PRUOFESSIONAL ARTIST EASELS Super Savings! Wae;
Eassleo, Box 5TE5PM, Pasadesa, TX 77504

U.S. COMMEMORATIVES hanov JACKIE RCBINSON and
1860 OLYMPIC GAMES. 2 first day covers on Iovedy cachabed
orveicpes §1.50 WM. WALSH, Box 306M, Tuckshos, NY
10707

FREE Gift witn Cuality Approvals. Chagwmans, Box 487-G,
Galesburg, kichigan 40053

DISCOUNT APPLIANCE PARTE, Cotaiog $2.00. Ralurd
anle. 3380 5.E Division, Portland. OR 97202

FLAGSTONE ‘Wak ., 5300,
Pubscatiorg, PO Baxn 452, Batimons, MD. 21203

POOL TABLES, Fecover our Cwn, Save Money.
Irmfroctions $3.00. Supply Cataingus Free. Babe's Bilhards
Inc, Biox 14088, FL. Pierce, Fiorida 33454-1408

WOOD GRILLES Assemble yoursalf Iustrated catalog
$1.00. Maybalian Provucts, Box 454, Faicdow, MNiw Jocsey
o2z

WATERBEDS: Complete plans £2.00. Discounl matiresies
and supplias Ust ime. Beddensst, 1133 W, Man St, Tupsio,
WS 38601

PLUMBING Complets Course 515.00, Money Back Guar-
amise. Vargas, Box 1284, Camden, Mew Jermay 08105

FIBERGLASS CLOTH - Thousands of yisrds I mioek. Many
Types. Yariety of potential apphcatons. Prica list and 10 yards
of gifigree stylos. i?ﬁﬂmuﬂ Gample Kz, 1121
Rardalph, Thomesille, NC 27380

CARTOONING, COMMERCIAL ARTS,
SION PAINTING

MODERM Carooning taught by mai. ‘Wiite lor fres bee-
chure. Carioonerama— Box 2383-3H, Branlord, Conn. 05406,

SI0N Panting — Eady mihcd. Frea Galalogus. Kautimann
Company. Campriown, Missowr B5023

CARTOOM for Fun and Moneyl Free booklsl!l| Cadaans,
Bax 406144, Datrod, Michigan SE240

34 LESBON carconing courss. Garoomst's Magarne,
bott $4.00. Mirtman, Boa 207, Locoin, Mebraska G850
Q3e7

LEARN Sign Panbing. Brush included. Euresa Press, Box
231-PM, Fizgeraid, GA. 31750

MODELS-CARS, SHIPS, TRAINS,
PLANES ETC.

GREAT Gt e with sl purchass—Bng Lnksd Slales
approvals gnd want list sandoe. Sand .15 Yor handling, The
Stamp Boutigua, PO, Bon 458, Madison, MJ 07g40

IMVEST In Rars Stemps. Send For Free Baoklsl. Josaph
Kardwall, Inc.. Dept. T75-PM. Orienl. N.¥. 11057,

FREE Wholesahs Singlea and Plais Biek Price Lists. Six
e Prabe Biocks §1.00. AMPBCO, Box 26086F,. St Lows, MO
aan3s

BREATHTAKING Beautiful. 50 Diferent mini Monmo pic-
lonals commemoralives only §1.50 with min compiste wal
appravals, Pagoda, Bow 132P. Budney, Ohio 45365,

PENNT! Approvals! Ragardiess catalogue! Kiosber, 4164
S2nd 51 San Dwago, Cahf. 921045,

UNITED NATIONS 3 Completa Min? Selx 25¢, Approvals.
Cornatia, POB 15089-M, Lake Placid, Flanda, 3852

B0 DIFFERENT Old U.S. batwoen 1881 and 1638 . $1,00
Ed Roush, 423 Shepard, Marslisd, Omio 44507,

MODEL ARPLAMES — <uge Calaiog. 3200 Sig
Manadacturing Go., Inc., Momisguma, U 55171

OLD LS Stamps on Approwal. Chester, Box 153555,
Phiadedphia. PA 18111,

HOW TO SAVE money on rapairs of major home apgli-
mnces. Freem  Details. EASY  PREYENTATIWVE
BMAINTENAMCE, Box 2204, Des Mones, lowa 50110

RADID CONTROL - Airplanss, Boats, Helcopters, Sys-
s, Juppiis. Bg Discownl Calsiog-54.00 [Fehndable)
Modslars Susply, Bax T185, Mentgomery, AL 36107

AFFY 30LUAR GREENHOUSE 8+ 12 sifjis construction
undar $50000, Instructiona $3.00, Gilpatnek's, Box 24, Scotts
Milts, Oregon B7375

FIRING CIVIL WAR Mol CANNON Flans; Catalog free,
Chresn—Ph-E2. Box B32, Shadnar, Fl 32579

FREETE ALERT Alprm for your Frosges Soungs at 20° AC

Ciperated with Back-up Battery. For Complets Plars ard Parts
Informnation Send §7.95 To: Asert, FL 1, Bax 42 Zwcania, N.C.
2ETE0

BUILD THE BEST WORKBENCH for the least monay,
Compiets workshog nol necessary. Plans $4.0 Benchen,
P.O. Box 831, Peierborough, MH (3458

100 Work SAVING Tips. ingenius Schtiors. 5500,
Sunnovations, .0, Box 1052, Ablene, Tax TRED4

HOT TUB Assambly Inslruclions. Bullkd your own cheap
£3.00. M Taylor, Box 5168M. Same Posa, CaM, 55402

HOW TO KILL ROACHESINT Professional reveals inga-

puuntmhmquwprmuﬁs. . $8. . Delslls Free.
Guarantoed ... Pesicontrs, 5848 Vickona PME, St Lous, MG,
E3a

BAVE on paris lor Lawnmoweds, Minbikes, Karis, Chain-
saEws. Small Engines. THOUSANDS OF PARTS, Send $3.00
For Catalog, Sav-On-Parts. P.0. Box 231, Somarvills, Mass
Q2143

BUILD and UPHOLSTER your own SOFA. Fres Brochise,
Keader Furmiture, F.0. Boo 3B55-PM, Lacay, YA 88503

OMNE Ban Drywal Jack Lifts 4 = 12 sheat 10°. Plans 12 proe
spacia! 5500 “Jackplans”, 107. Webamun, Alta. Canada
TOE 2K

QATE OPENER, Radio Controlled. $185.00 Compate. J.
Mosler, Bax 153, Millville, CA BEOGE

ARTS &k CRAFTS

PLASTERCRAFT, CANDLECRAFT, RUBBER MOLDING
fior Fum - Protit! Make Figurines fom Complete Kits! Catalog
$1.00 (Antundabie). Wookey Company, Bon GBPM, Pooria,
Wiroia 0601, Extabbahed 1817

DRIFTWOOD. Many uses. 51 (0r slamps) Tor indormation
and descount ALK Lehman, Box 110M. ¥achats, OR §7438

“GETTING Staned it Stained Glass” 5100 Whiiemons,
Box 20857, Hanover, Mass. 02339

MEW LEATHER company has craft supplas. Sand $1.00
[Retundabis with Tinst oroee] jor \abes? catalog fo: The Leather

Factory. Dopt. PM-882, P, 0. Box 2430, Chatancoga. TH
AT409

SNAPS ard Hardware ‘or Leathescrafl. Free Catalog
Campau Co., Box 35T61P, Dates, Texas 75235

ETAINED GLASS Suppies. Comploin ling, masonably
priced. Catalog 59.50 {Refundably). Sunthing Glassworks,
TES Millerspon, Dapl. T, Amhass, NY 14228

DESIGN wiih pen. hen ofch copper. aafy Insiruchons
2200 Wiih il F100D. Forca Standsrd, Box 1038,

TOYS, GIHI +PUIZI.II.

SELL Games!" Excellan commissions. Edte Games. Box
2427, Yakima, WA BESOT-2425

WORALD Wide Starmps moumsd in hooks o0 approeeal 2g
and wp. THUST STAMP COMPANY, PO Bax 100-F,
Jarnaica, M.Y. 11435

FREE Surpiss collschon san with apponas Gowld, 1784
Unkon, San Francisco, B4123

FREE 220 United Siales and Weorkbeide Steros. Agpoday-
als. Slampa PM. Bax 1427, Balllowsr, GA B0T0E

100 Cillerent US. 25¢, Approwvels. Bradley, Box 4258,
REdiodhan, VA 23113

BARGAIN 100 World-wide Stamps 5, Cuality Approvals.
A Parker, Bax 143, West Brookfeld, Ma 01585

MAGIC TRICKS, JOKES,
VENTRILIGUISM

2,000,000 Stamps— 150 Countres—2¢ Each, Beiden, Box
4149, Deearborn, 48128

FREE! lllustraled Vertrioguesm Puppstry Catalog. Mahar,
Box 420PW, Littieton, Coloraco BO163

FREE! World's Leading Mowmity Catsiog. 1800 Jowes,
Tricks. Science, Sporis, Hobbles. Jofrsan-Smith, C-10, ML
Clemans, Mich, 48043

PROFESSIONAL MAGHK: 1547 Camatog. 52.00. Bame day
Sanvica, Mo Substituies. Fabulows Mage, 3318 E. Chadesion,
Las vegas, Mevada §9104

PUSH Quarter Through Holp Smader Than Dima
Insiruchons 200 (catalog). Cabkel, P.O. Box G643 Howe,
Texas THIGH.

HOBBIES AND COLLECTIONS

NAD war souvenrs. FREE dustraled calalog. Delta, Box
FrE2aPS. Honoluli. Hawsi $6E20

COLLECT Milary Medals List S0g. Varnan, Box 38T P,
Baldwan, Néw York 11510

“0LD Time Solder Molds Chess Bet Figures. 'Wrile for
Frea Imlormabon and Soecial Cffenng. Caslings-PM, PO Box
3482, Longwood, Fioriga 32750

DECALS, EMBLEMS, PATCHES

STUNMING! 100 BEAUTIFUL MINT PICTORIALS, Al Di-
terard Owmly 25 Conis with Afireclive Workdwide Approvals.
VANSTAM, Degpe, PM-B5Z, PO, Box 11272, Chicago, Wincis
BOAE1T

AUSEIA— 50 Defterart nciuding May "Cidiea”, Just 10,
Appeovals, Tasheal Philaiedcs, Siler Cy, North Carcling
27344

"INVERTED ERROR™ + 100 D#mrarrt Unied States, S0¢
with approvals. Luray, PO, Box 7088, Skesr Spring. MD
20807

50 TOPICALS 252 whan requesling ow priced approvals.
Stewar Went Bon Z358W, Belingham_ WA 58237

CAMADA. 50 cifterant 252 Approwals. Orosriy, Box 1-C,
Samia, Oataria, Canads NTT THB

"WHOLESALE™ U5 —Foresgn Prcelis! and cataing Freat
Everything Guarsntesd. Scheider. Box 1240, Grand Rapids,
bhchigan 49501

LS. 8 Commemoraive plale biochs $1.00! Approvals.
Gandan Davieon, Conooenok, Maw Hamoshes (0229

PEWNY Approvals. 1 - 2 - 3¢, CK Stamps, 17902 Markiss
Detve, Jamyl, CA 92005

FREE 100 Canacs wilh reques! o Workd Yide Apgeovals.
Brirer'a, P.O. Box 5607, San Metso, Call. fa402

PATCHES, Decals, Custon Made Fres Catslog
Emiblmms, Box 35 Tappan, MNew York 10083

500 Calarent Worldwice Siamps 52.00 Win Appiowals,
ARG Sales, Bos 1065, Jamaica, N.Y. 11421

SAYE Big. Buy Palches, Decals, Ping & Caps Factary
Direcl Free Caialog. Free Focig. Eastem Emblem Go., Bax
AES-PRL Unicn City, N 0T087

EMBROIDERED EMBLEMS - pour dedegn, Liw mifimum.
Fres brochure with proes. Southem Embdern, Box BP, Toast,
MO 23048

ANTIQUES, RELICS, INDIAN GOODS
AND CURIOS

FREE Lt to Senoua Cobeciors. 30,000 indan Anftacts,
Pots, Spaars. Axes, Slate. Becdwork. Caddo Trading. Box
565, Murressbom, AR T1558

50 LATIHN AMERICA -25¢- Approvals. Crockail Simmp
Company, F.O. Bow 1448, Crockett, Texas 75835

WOWT 5O All Deffergrt Garmiy-10¢] Supsy oolisciion of
geradin Ceerrnan Commemonatves, Delnitives. Armnaila, High
Yalies. Free Bigy Catalog. Also ine starmps from our aoproval
snane. Biry what you o, Aeturm balancs prompily. Send 106
today! Thank you. Jamesicen Stamp Co., Depl, ABIPM,
Jarmmstown, MY 14701

FREE| Big Barpain Caialog - Mew Editon Esting ihousands
of bargairs including LLS. & BN.A. slares, packels. albums,
accowsones and suppies. Also tine slamps from our approvel
i, Buy only whet you like. Retumn balanos peomplly.
Tk, Jamestown  Stamp GCao. Depl. EBZPM,
Jdarrastown, MY 14707

STAMP COLLECTING

LLS. 28 Different mind Indlufing Souvenir Shaet §1.00.
Fros llat. Brooxs, Box 62, Brocayn, NY 11229

DOLLHOUSES minabures catsiog 5200 refundabie,
Chrigmas  Ghop, Box TOMP, Calabash, Novth Carclina
28450

50 YEARS Ond irftesn diifersnl Uinsed Stales. over hity
yews old—@5¢ wih approvall Jexon, Box C11-F, Mew
Rocheda, New Yok 10804

PAINT -ty numbers T-Shirts. Permanent colors. Bulberfy,
o, S, Thomnrs, FaEnbom. Stabe sare $10. Lkiult, PO Box
B33, Cary. Nordh Cerciina. 27511, Cusiom  designs
availabim

1,000 WFFERENT WORLD - 100 DIFFERENT MONWGO-
LlaN BEAUTIES $3.00 Atractve spprovals (pactonials), Gene
ool serace anytime. ADULTS OHLY. Gouge, Box 1120-MH,
Elizabeinion Tennessms IT643

CRAFT Jowetry Bupplins, (Wholmsale Catalog 28¢).
Roussals, 107-1630 Dow, Anington, MA 02174

TOPE! 100 Popular Poland Samps (8 Efgsent) paly 256,
Mystic, Dept. P51, Carmelen, Mew York 13316,

FREE! Woeldwide stamg mistum. Approvals. Whie, Box
241884, Indanapoin, Indung SEX24

FANTASTIC Valyg, Panny Approvaly. Gasco Stemps. Box
1204, Surwiymelad Calil BXRE
COINS, TOKENS, CURRENCY

FREE] Hong Kong Dollar, five other Foreign Coirs with
apyrenals. Adults Orly. Litisten Coancn, DIM1, Littiaton, New
Hempshine D561

{Continued on mert page)
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COINS, TOKENS, CURRENCY
eSO rtied drom proceding Bape)

MUSICAL SAWE - Since 1921, Detalts, Huwd
ussal-Veasiphal, 130PM, Delavan, Wisconsin 53115

BAATEMDING - Bar Home Study, Bartending
Training. 3843-C San Fernands Road, Glendals, CA 91204

FREE 40 year old German o Japanesa barinche.
Approvais, Box 142784, Belifiowsr, CA S07T08
HERD OF BUFFALOSI Tan Buftalo-inclian mickies tvd 40

ieaes O in leathier pold-poke. $6.95 Chiararmss!
Wind Cabined, Box 4413, Sant Pau, Minnesota, 55104

BINOCULARS, TELESCOPES
MICROSCOPES, MAGNIFIERS

SPACE-AGE TELESCOPE PLAM. It's a 3% in, refracior
type. Portable, weighs 50 fbe. fully assombled wih trpod
Maky it yoursell, Phofooogy of the aricles dre avallable for
BLTE Send order to: Popular Mechanics, Dept. PMCE, Box
1014, Radio City Sastion, New York, NY 10107

PHOTOS & PHOTO SUPPLIES

BAVE 555 Free Phoiograpte: Calaiog - 3%mm. Super 8.
1émm, Supplies. Superor, 442-504 Wells, Chizaga, 1L
BOE1D

PLANDS, PLAYERS, PUMP ORGANS. Fabuild and nepair,
Catniog of “How-To™ books, 52.00 (relundabie). Vests| Press,
Vestal 11, New Yok 13850,

UNIVERSITY DEGREES BY MAIL Programal Bachedor,
Masters. PH.0's . MM“MM
air-HH.Tumm

SUPER-SAVINGS Chiter Smngs, Accsssories, Efects
Podals, Morophones, atc. Fres Catelg. Super-Save Muaic,
Box B4, Morgandon, N.C. 28655

FREE Catming| Kits and Compieted, Harpsichords, Ham-
g nd dulcimens, guitars, Banjos, mandolina
Hughes Dulcimers, 4418 Wesl Collex, PM, Defmar, Colo.
O30,

ACCORDION Top Branda, Cordovos, Buy Direct. Treman-
dous Discounts. Tredes scowpled. Free brochurs. PM,
Aopgedion-Ok-Famu, 16 Wadl |9th Sirowl. Mew York, WY
10011

EXTEMSION And Prst-Gracuate Awards in Phiosoptry, A,
Sciance. Botarss, Medicing, Homaopatiy, Radionics, snd off-
ors. 30 subjects Cumculsr iea (sernail 5100 refuncable)
Fagistrar, Sussss Cobege of Technotogy, Highlieid, Danehill,
Sussen, England.

RADESTHESIA, Radionics, Dowsing E.5.P, Courses and
Equipmaent [Husiraied Catalog §1.00 (refundabie) Established
27 years. Depl PMR, Bruce Copen, Highfield, Canshil,
Sussax, England RH1F TEX.

LEARN Aslsag or ewaxe. Aeconds, tapes, squipmen! Free
catakog! Depver Pli-400, Ruidoso, Mew beioo 88345

PLAY MUSIC BETTER Svough unoerstanding Chords as
usad o creals “Musscal idess’ - FREE INFORMATION -
usic Learing Systema Publshang (BPRI], ROJ, Box 142,
Chmpan, NY 14760

FREE FILM 100 Coupons Towards 100 Rolls, Kodak, or
Fuji. Smnd 34.95 - Ranchil Compasry, Depl. 10, P.OL Box
20T, Maryaviilh, Michigan 48040

BOOK BINDING

REBIMND YOLA DAMAGED BOOKS. Wi @ tew common
Ioois and 8 homemats book press (plan ncuded) youll be
bl ko hndie mrything from & (o hings 10 3 complate mebind-
ing. Photocopy of plicle &% it appeaned in P geailable for
$1.75. Sang oroers by Popular Mechanecs, Depl. PMCE, Box
4, Asdio City Sta.. New York, HY. 10701

INTERNATIOMAL Catalog valuable %o mahers, repairers of
siringed ingremany. Imponied woods, pats, MOCESOneE,
kiis. Fine Gosrndr-made violing, wiolas, collos, basses and
bown. Send 25¢ lor cafaiog. 1% Credit Centificate wil be
enciosed. knternafonal Viohn Compary Lid ., Dept. FH, 4028
W, Balvedens Ave., Balimons, MD 21215

BAGPIPES - 800 Up Brochures K2 Midwasl, 2897
Carmenon, Malbourne, FL 32901

PLAY Guilthf By Esr, Esgis! poasibie mathod. Y will giay
e Tirmt clay-Cluiarmnissd. Wiite lo: Guitar, Depd PM, 5033 E.
Prada 5L, Anahaim, Cal. B2B07

BOOKS & PUBLICATIONS

THINK AND GROW FCH 7,000,000 roaders. have made
{his mmazing book oo of She all G best sellers| Bahind the
BuCCHEs of Miny Ol he waaShaal Mg in IS0y & the fechsl
revealed. The secrsd |8 mal —— and A worxa! $3.50. H.L
Enterpriges, 2653 Loomis Dove, San Jose, Califomia 84121

HOW TO BUILD AND FLY 18 cutcut replics paper Rircrad
Ezzy, Ho Glue, Volumaes I, 1|, 59,98 sach postpaid. Lithe Beown
Jug, PO, Box 180 PM, Getrvile, New York 14068

YOUR Poem Published. Send poam §10.00. Naw Foams,
A0 <258 Shavboums Strest. Tornlo, MSA 251

SPARE Tims Profits. Maks Money Worng Tha Ward Ade.
Discover Expert's Secrets. Cuaity Cuaranised.
Fros Detads: Box 33424, Seatte, WA 88133,

=“SURYIVALIETS Book Catmiog” Rush $1.00. Kan Hals,
(202}, MeDonakd, OH 44437-0085

GUITARISTS: Mew brand queiity strings| Electric, Acouslic,
Caassical. Special: §4-9% set; 3 511,85 Add 1,50 shipping,

Professcnals
Enterprizes, 7144 Socond, Sult 84, Encinites, CA, S2004

SELF-IMPROVEMENT

BCWL SUBLEMNMAL “maf’ lapes - POSITIVE SELF
fdence. Aolsass ULTIMATE SUBCONSCIOUS ABILITIES
discover TOTAL CONTROL of your life. EXTRADRDINARY
populanty Owvar ypnosis, Free ochum, ey studies -
MIDWEST RESEARCH, 6515 Mghland Foad, Swbe 203-22,
Pontisc, Michigan 48054

EDUCATION & INSTRUCTION

DETECTIVE Prodessicn, Easy homa sudy, ines Be-tack of
lmpenl pan, corificalm future. Professlonal | Training
School, Dept, CF, P.O. Box 41256, Lo Angedea, TA SO0

INSTANT MEMORY . . . NEW WAY TO REMEMBER. No
i Liberatas sxitacndnary knowlodps senis, ESP. Immed-
e reaLltn! Fre nlonmalion. instituts of Advencsd Thinking,
B45PM Vialapar, Pacth: Palisades. Califorrua 80272

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXISTING Cradits & Job Expeience. Fasl, (574) B83-1791.
Wit Boa 1315008, Cohumbns, Ohia 43213

ACCREDITED College Degress By Mail Detsds.
GRADUATE REFERRAL SERVICE, 3010 Samia Monics
Bivd ., Site 173-Pi, Sania Monica, CA 90404

CLOCK AND WATCH REPAIR Booxn, Fras calaiog. Morth
Amecican, Box TT-AVA, Fox River Grove, Wincis 80021,

LEARN Sty Machirsy Fpaiing. A peolitabis Trade. Endy
i lsarn. Free details. Sawing Cander, 187 FR, Rochels, G4
naTe.

BE A DETECTIVE. Free inlormation -Equipment Giobal,
Box 181, Hanower, MA 02338

ELECTRICIAMN. Lavam 81 MO i SRar S with no previ-
oL sxparienca. Insislabion, mairksnancs, consiruction, ghd-
Irg. haaking, wir conditioning epplicatons. Gt fres facts. Wrike:
ICE Elecincian School, Dept. PBCIE, Scramon, Pennayhvania

UBED Courges! Booka| Lsts 25 Smith's, 124
Marbarough, Salemn, Massachunetts 0870

QUT-Di-Fram Books Foursd. Send Wants. Bockdook, 51
Mapie Ave.. Warwick, N.Y_ 10860

PUBLISHER'S OVERETOCKS, BARGAIN BOOKE. 3,000
Tikea, all Subjects] Frea Calsiog HesmBion's, 88-51
Claphoard, Danbury, ST DES10

REFAIR Coleman And Other Outdoor Camping Equipment,
Lesarn How In Your Spane Tone. Prosesn Home Study Maethod,
Acoredfed School Send For Full Doelsils Mow! Modam
Schools OF Amenca, 2538 M. BTh Streel, Degi. PC, Phoenix,
AT BEO0E

FREE Book. Praphat Eljah Coming Balors Chigt, Megicas
Mission, Depl. 63, 481 Thurmion Foad, Rochesier, MLY.
148139,

%00 SELF MPROVERMENT BOOKS Free Cataicg! FAush
Long Starnped Ermelops 10: Goldon Publications. Box 155560,
G0, Lake Tahos, Calil. 95708

50 ENUIGHTENING FUBLICATIONS. List §1.00, Bridpes,
Boa 44130, Hobpsood, FL E30&3

FREE o ralinoad boox catmlogue. Evda, Box
11EIF, Marpland His, MO B3043

COLLECTION AGENCY SECRETS, Deleat B Collaciors.
Bend 5785 w; CAB, PO Box 534, 51 Chaedes, MO,
a3xn

EPRUCE Gocss Moves. i page, &' 11 photo book. Orig-
inaly, 500 Mpthvigr, 1907 W, Anahesn 5L, Long Baach,
Caitformsg S0813

CANT AFFORD TO BUY A HOMET “Our $45.00 MHouss
Paymant” can show you how, FREE Morpags Taibas
Bk included. Send 57,05 to; Randhd Compamy, PO, Bow
307, Marysvilie, Michigan 48040,

SAVE MONEY with o nlormaties bookiets. List, §1.00 o
ool Publishing. P.O. Box 5144, SEstion "E”, Hamillon,
Dntaic, LES 403

BE IN DEMAND As ElectronicYideo Amssement Game
Techrician. Ons Of The Fashast Growing Faids In The Wiord,
Jobr Placemenl Assistance. YA Benefiis, Gov'l Loang And
Grants. Wrie For Brochwes Or Call: TO2-873-2345. Nevada
Gmmaimw.mvmmmmw
1 aar.

TYPEWRITER Fepar at home. Monsymiking
Typawriler bnsl., 147A Crooks, Paterson, N.J, 07503

2158, Boca Raton, Fionds 33432, (305) 365-2522

NON-TRADITIOMAL Degress, Extenerve Direcionry, 52 85,
SASE. David Monme, Doncwan, IL S0531 0208,

RAMSE YOUR INTELLIGEWCE LEVEL) Send ior Plan
wwinich will hlig @veryone in lamiy snjoy highes sl of imoli-
Pleasantvikte, Mew York 10570

FREE CATALOG — LEARN AUCTIONMEERMNG! Full and
parial scholarships aveilsble. Kashville Auction School, 233
£ Qaires St, Box 190, Depatment 2, Lawrencotzeg, TH
Je464

BOOKEEEPING Ov Accourming! Emsy home-sthudy plan
.. NN

FREMANS JOUAMAL. Exparisncs firas, wrecks, unckiss
wd meacues with velarsn fireeman, Sand £3 10 Freman's
Jourmsl, 3230 Enswnada Dr., San Ramcn, CA 84583

MUSIC INSTRUCTIONS A
INSTRUMENTS

POWERFUL New Kayboand Playing Course, Exciing Ben-
afits. Provhusic, Box 868, Brookfield, CT 0S804-0086,

POEMS Set To Music. Mashville Music Prochuctions, Box
40001 -Pud, Hasiwille, Tennessss 37204,

148  POPULAR MECHANICS

AEIBCH WORLD WIDE COLLEGE OF AUCTIONEERING,
WC. Word's Lasgesi-48 Years Term soon, Fres Cataiog
Agprowed foe VAL Modeen Auction Library “FREE™ with efroll-
mant, 515-423-5242 - Cpd Gorson E. Tayler. P O Bok 940,
Dept. 18, Mason City, 14 0401

CONCRETE FINISHING GUIDE ghos diraliod Suittadied

BOIO1.

HIGH SCHOOL # homa, v clksdes. Dploma awaidad.
nkormation FREE, phons free amytima 1-BO0-Z28-5600, o
writs; American School, Dept 30845, 850 E. 58 5L,
Chicago, I 60637,

MONEY FOR COLLEGE - Schotarships, gramts - §Bisions
svidabla. Wite: Consclisbed, Bon 154, Cuingy, Maas
O21ED

COLLEGE DEGREES By Maifl Accredited Bacheion,
Masiars, FhiD's . . . Mo Classes. Free Inlonmation. MARCRH,
Box 45888, Tulsa, O T4145.

AMR-CONDITIONING-HEATING  Bocklat, Manes fsaris,
Scrematics, Troubts Shoobng Chars S12.85  BOW
SERVICES, Box 2179, Speing, Touas 77383

MPROYE Voice, Singing Voits Cultus Course. Hustraied
Exavcesas $10.00. Raymand Beighton, 3418 Manghfeid, Park
City. 11, SO085

STAMNED Glass Complete Course §15.00. Money Back
Guarartes. Yargax, Baox 1284, Camden, New Jerpey 08105

EMPLOYMENT INFORMATION

“CAREERS™ Opponundss in electromncs, et of 500 op
firmn, addressss, 58 96. Moris Elecirenics, Bow DBA, Larding,
Heer Jirsary OTESD

(Contineed on nmxt page)




EMPLOYMENT INFORMATION
from

HOW TO FROSPECT FOR GOLD Thene's Tona Of Gokd
Ol Thers Jus! Waiting To Ba Found, Whare To Look! How Ta
Find It Suppliss Youll Mead! People Are Making Big Money
Prospecting For Gokf, And You Can Too. Send $6.85 JU
Emisrprisss, P.O. Box 5098, Loveland, Colo, B0537

MAKE $800 TD £2500 PER WEEK! No Rslocalion. 2 Ta 3
s Weak, Lamge, Fest Growing Corporation. Stan Immadale-
. Send $10.00 To; Dept. 51, PO, Box 31347, Latayems,
Louisiang POSLD

2

HONPROFIT Foundation helss inventors. Wides! rangs
BrvicEs. Frea recording lormi. Free evalustion. AMilabed
imvanions Fourdabon, 501-8. owa, Colorado Springa, CO
]

INVENTORS — United Statea Patert Office Searches.

FREE INVENTION CERTIFICATES and Invenbon imiomma-
ton, Gerang Immndon Since 1848 GEORGE SPECTOR,
LICENSED PATENT EMGINEER. Formes
UNITED STATES PATENT OFFICE EXAMIMER 3615
‘Woobworit Buiding, Mew Yok, 10007

AUSTRALLA - This Worid! 50,000 Jobs| Top pay. Transpor-
mtion. Compiprized reports §200. Jobworkd, Box GRIE,
Cypress. CA 80630,

RIVERBOATS - Tuga lop pey. Mo asp, needed For infg.
sd $10.00. Masre Employmant Service, PO, Box 207,
Contral, ln 47110

JOBE OVERSEAS . . . (inchafing Alaska ) Froe Dwtalls,
Giobal Employment, Bai 808-PM, Mational City, Callomin

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTERI

Coloradio. ldaho, Mostana, 1 Cosrent Openings —
Al Occupations!t Frea Detels | - | . | msnountain-L. 3506
Birch, Chenymnine, Wiyaming B2001

JOBS mﬂumtﬂsﬂmﬂn

Crarseas-Big money
por your, Call 1+ ?1ﬁm

JOBS: COLORADD, WYDMING, UTAH, IDAHD, MON-
TAMA! Compuiscized newslebier with 200+ new joba asch
wosll. Frea dotads. MOUNTAINWEST, B25-PM Camyon,
Logan, UT 84321,

HOBEI SOUTHERN EMPLOYMENT MWEWSLETTEA.
Bm-wﬂymdumpwmw
oul the Scuth. Al occupations, FREE detaits. Personnsi, Box
TITED {0, Winehon-Salecn, Moth Canling 27106

INTERMNATIONAL COURBER! Mo sxpecidncs reguingd.
Wordwids Irivel. Top Pay. Inomation—5$10.00. Depl. PM,
Box B6S5, Fiogetisk, M1 OTEST

ECDMOMETREM: Employemomd —ed $1.00 Today: AES,
394 Wiashington, Clveland, Onio 44118,

OVEREEAS EMPLOTMENT. £35,000— $70,000ears,
Tax Frea. For Job Latings Sand 53005 To: Owverseas
Employmem Opporunites. P.O. Box 4155 wWhiter, Caml,
=i

DVERSEAS AND OFFEHMORE JOBE Lister) Are Owar 400
American Cwrad Arcund e World $15,000 -
$55.000. Send §4.50. Global inemational, PO, Box 2857-A,
Oypmliha, AL 36801

CURRENT job cpsanings-all oocupations? Qregon, Washing:
ton, Calioma. Mext issee §2.00. Wesl Coas! Emgloyrmen
Mowslatier, Box 1788, Lake Cawego. OF BT04

LLE. PATENT Otfice Soarches, 234 Broadway, Room 3815,
Maw Wik 10007, Frés nveniion cestificales

PROTECT Your mverfion. Registared Patent Atcemey.
Muny Years Expenence, ail Fiells. Indevidual Invenior's Prob-
Ipmg Giwen Special Consiceration, Yery Pisasonable Charges,
Wirita lor Free Infonmation. Paul M. Gallaghes. 2530 Cramdond
A, Evinaton, Windks 80201

REGISTERED PATENT ATTORMEY Washingion DUE.
mwxm mr-n..q-wm-
Foxkvlle, Marpland 20850

+ 2500 "Faat-Epllers.” Froe Brochuresl Ballighico, Box
51 308-88. Chveland, Ohio 44101

PLASTIC BADGS

ALL Soes. Buy Small Cuaniibas. Free Catalog. Sake,
E151.C Colbath, Van Muys, Call. 31401

BUY IT WHOLESALE

DEALERS- Crvar 1200 differsrt styiss of bell buckies, al
prerein beest selars. W supply Baron Brass, Bergamot, me,
Frog n Color, Raintres, Greal Amerncen. We also camy 8 kil
ling of crafled wadets, belis, and mather Accessones. Send
£3.00 for complata cataiog ard pnos (s, Fetendabls with Brsi
order. Sundown Laather Co. e, 19050 Micdiebss!, Livonia,
M. 48152 [313) 4T7-TO45

BELTS and Buckies. Compiata line fasl selers, mciuding
truckmrs, molocycles, wikdlile, westems sic. Big Profts. Com-
phabe ceaker sol up. Catalog $1.00. Anchor Specialties, Box
JOS5E-BFM, Noth Providence, RI 02911

PATENT IT ECOMOMICALLY! Fres Details. N. Raner,
2008 Fondulae, Richmond, WA Z3229

INVENTORS Patent Your Inwenlion. Free indial Corsultd-
Bon. Ye are Regsteed by The ULS, Government. Victor J.
Evans & Co., 4637 Eastern Ave, ME. Washington, DG
20712 Sinde 1858

PROTECT YOUR INVENTION. Registersd Fatent Attor-
rury. FREE Prefimingy Feview O Your Description. Box
30PN, Milwood, MY 10548

PATENT VOUR benrdicn Yoursalll! Ingugershely| Aatind
Enaminer, T4, Wiashingion, DT 20044

INVENTIONS WANTED

SAVE! FREE CATALOG! Motorcycia, Srdwrmobile, Small

RIMGS. JEWELRY Pricad 130% Beiow Fetail. Colaiog
51,00 (Retundabie). Arkapm, 95 Washington, Waet Warwek,
Al G28E3

400,000 BARGAINS Balow Wholnsale: Many Free! Liqui-

CLOSEDUT Jeweiry Eir dazen. (Catalog 28¢), Roussals,
107-1831 Dow, Arngton, MA Q2174

LEARN how to affer your invention for sade or licenses, Free
bookied owllings prooedunes. royally WS, rHQUITETENES.
Keasier Sales Corporation, C-E-IW, Fremond, Ohio 43420

WORLDWIDE BARGAINS: Impons __ _ Dropship .. Closa-
ouls . . Freabies . . . Surplus . SaSE_Hlmlu,BﬂHhT
W.Whﬁrum

INYENTIONS MARKETED! Cazh Royaies| FREE INVEN-
TION PROTECTION CERTFICATES. Geige Specis

IDEAS, IMVENTIONS, MEW PRODUCTS WANTED!
Unheiiiiies, cOMpanias. YWrite ioe K-PIL
IMYVENTION MARKETING, INC.,
T Smitivhedd Sireet
Pinsburgh, =& 152

EARM ROYALTIES. MNUPRODUX INTERMATIOMAL
1377 K. MW 141, WASHINGTON, OC 20008

500 Plus Jobs Oppartunity, Metro Chicago $10.00 nformas-
fon. 0 Colgain, 3257 Weal Oive, Chicage 80650

Guickss, Box 44T8-PM, Bilcxi, M5 38531

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENT? Try owr Clas-
mitied Sectionl H costs only $5.25 par word. And, f you wish i
s &F or paert of your ad in boad capital lefiers-you can do so lor
s ithe a3 §1.00 per word sdcfionsl, Act now! Send your sdio:
POPULAR MECHANICS, CLASSIFIED DEPT. 234 WEST
S7TH STREET, NEW YORK, NY 10018

HELP WANTED

JOB INFORMATION: Cruss Ship Jobe. Alss Houaton, Dal-
s, Oversaas Jobs, 602-006-0428, Dept. 6220, Phone Call

OVERSEAS Employmend | 530000 - $80.000+ Fraa
Report! Employmant, Bax 19760-AM, Indanapols, ndans
4218

OVERSEAS! Offahore, Onahome!ll Report §3._ . ICA, Box
T3542P, Houston, TX. 77273

AUGSTRALLA WANTS YOU Jobs! Big Pay! Pald Transpor-
wlion! Mewsst | Hasdbook—52 00 AUSTRALLAN
INTERNATIOMAL, Box 18107-AH, ﬂ'mm oc
H0UrE,

30,000 - 50,000 Saiary TAX FREE Six Months Yacation
$3.00, \mformaton, Box 273, Comanche, OK. 73529
FOR INVENTORS

INVENTORS: I you hawe &0 invenbon 1o sale o Hownes,
wirile lor frea bookia! e e 8N el youu esslar
Sales Comp., C-5-F|, Framont, Oihio 43420

INVENTIONS WANTED. FAEE CONSULTATION. MO
IDEA TOO SEMALL. Disclosurs ragistration. Potential cash or
royafies (rom manJlachurers seking new dess. For fres
imcernalon on how 10 regEle your el cal o wille;
AMERICAN INVENTORE CCRPORATION, 56 interstate
Drive, Dopit. P, Weesl Soringhetd, MA DT0SD. {413) TA7-5378,
A Foe Dased Mareting Company._

CLOSEOUTS! Discours! Basiow wholssalsl Fresties|
Samples| DON, Box 20152-PM, Fermdels, Michigan 48220,

BELOW Wholesals: mmmnmm
100 Tomew Mac, PO, Box XIAPM, Andemon, S0
20621

£2.98 readl. 7 do. E35.00 PP, Armi Mak, 084 W Jaflarson,
Deirost, Mich. 48208

TOOLING Leathers. Stesrhide, Pigsion. Tannery Direct
Send For Free Samples And Price List, HLC, P.O. Box 348,
Sebnng, Fla. 33870

A0rs% OFF LCD Gama ‘Waiches. Sand SASE To: Thomas',
Box BA50, Basimors, MD. 21228,

BATTERY CLOCK MOVEMENTS. Hands, Haidwan, Fin-
esl Oualty. Discoun! Prices. Catalog $1.00. Refundable.
Yankms. Box 2. Thompacon, Connecticut 08277

WE ARE & manulacturer sealng Imanticns, PacTrage, 518
Seattls First Bank Building, Absrdesn, WA 98520

ADVERTISING AGENGCIES, ADY.
SERVICES MAILING LISTS

WELL BUY wnd MARKET YOUR INEAT Indorration, Appl-
cition, fraal Mo oblganon. Wil now! Monms Metional, 700
Walnut #2130, Cwcinnatl, OH 85202,

REAL ESTATE & FARMS

HEW! FREE! mmmmmmwmm

P.O. Box 4528 G5, Depl. 5800, MO B5808. 'Fl:l
Friow: 1-800-041-4204; in Mimsouwd chil collect [47TH882-
402

FREE ... CATALOQ! Top real satals values cost to coa!
Flaase apacily typs poparty and location desimd. UMITED
FARM AGEMCY, 872-PM West 47ih, Mansas City. Mo,
Ba11R

MALORDER ADVERTISERS!! Classfied Adverfising can
umﬁmwmmﬁmunmm

dard Raias. Chances ars you will RAVE BONEY. Wite loday
fox fress astalls pius your frea copy ol “HMAILORDER ADYER-
TIHER'S RATE GUIDE". COLUMBIA ADVERTISING
AGENCY, BOY 1205-PM-8, RICHMOMND, INDUAMA 4TIT4

ETOP sodressing Sabeis by hand—Probssons [abaly
manihly. inlormation. Foal Labeis, 1511 Post Avenua,
PUBPL, Tormance, CA 90501,

OLARKS: Scanic: Peacehl, Clean Envirpnmant, informa-
o, Limbaniowss Reaity, Box | 5C, Willow Sprngs, Missoun
BETOA. 41T-480-2T84.

HUNTING, FISHING PROPERTIES From $47. 1o $107. per
acrm in Canadal Send For FAEE CATALOG. investmant
potentish. 2 yees exchange priviege, Canadan Estute Land,
Dept. 230, 2411 Yonge St., Toronio, Omiano, Canada MIP
IEF. (416] TRO-2538

CALIFORNLA, Acreaps Lots, 530 oowen 540 monthly, Box
34391, Lom Angeles. BO035

PATENT AMD DEVELOF Your irwention. Rigislsred
Patard Ageni and Licensed Prolessiona! Erginear. Send lor
FREE PATEMT INFORMATION Every Imvamior Shoukd Have
Richard L. Miller, Wockeorth Buikding, 233 Brosdwiy, Suite
S50 2M, Mew York, N.Y. 10007, (212) 287-5252

MOMNEY SAVIMG TIPS Whan Buyng Resl Estate, 5300, M.
Mg, AR #3, Box 4T9E, Cliron, Indiana 47542

FREE Exciusive Lisl Amarcan Famm Agency, T1 hocth,
Mena, Asdcansmy 71963

RUBBER STAMPS

BARCOD Type Founders. Type and Fubber Stamps cata-
Iogn, Mad 51.00 rofundatie on frat onder, 237 5. Evergresn,
Barsaribie, SI108,

OFFICE SUPPLIES

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Bookint shows you how o sian your gwn busi-
oty with Clasgitier) Advariising. DMLY $1.00 FOR BOO-
LET — [32.00 coupon refundabla with Brel order). M.E.
KAPPEL, POPULAR. MECHANICS, DEPT. P, 2 WEST
STTH BT., HEW YORK, NY 10018
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Hlll.‘l'l'llmlyl'lllI MIMEOGRAPH
AN IMEXPENSIVE COMY MACHINE. M-n- 8 dry

it

York, N.Y. o101

HI“I:’lTh l‘l:ﬂ:hq.“lilﬂ

PRECIOUS STONES & MINERALS

GET Frow calaiog rd senous rocicholnd, gem cutiar, jeweiny
miakar, hoblyyiet or Crafisman tan be without. Full of bargans,
axclushie tms, low prices from iarpes? supphiers Bnd ethor-
ithes i th Feld, Free new catalog just off the press, yours Tor
tha asiang. Wiite: Griegers, Depl. 1, 00 South Armoyg Py,
Pesadena, Cadomia §1108

TREASURE FINDERS

FREE Buyer's Guide. Gamel! Detecions, Dapl. PMEZ, 2814
National, Gardard, TX T5041. Toll Free 1-800-527-4011,
{Teutas) 1-BO0-142-4B88,

TYPE Fonts, Hand Printing Presses, Supplies. 120 Pages.
$1.00 Dwductibis firet order. Acma Type, 1720 N Marshiieid,
Chicaga, 80822

COMPLETE Rubber Stamp Outilis, Supplies. Seme cay
shipmanl. Sign  Engraving Machings, Ywholssale Catalog
$1.00 Destuctible. Sier Stamp, 1720 M. Marshiisid, Chicago,
o ]

FIND Losi cosma, pavwsiny, bured resure, Do mapgets,
rofics. Naw revolusionary patermsd detector BRakyTes oBjecis,
tremendpus ranga, no ground pioup. Fres calog. Gardner,
AT28M M. Tth Ave., Fhoenl, Arzona 85013

THEASURE- Locaba quarier mda ey with ullra sensithve
localey - brochune free. Researh Products, Bos 270370 -
AMC, Tempa, Flonda 33688

PRINTING Prasses. Typa, Supplies. Us! 50e. Tumbaugh
Prmters Supply., Mechancsbog, PA 17088

TYPE for prinking. Catsloyg 51.00weductible 78! order.
Duaker Ciy Type, A.0. 3, Bex 134, Honaybrook, PA 168344

MANUFACTURE Rubter Stemps. Feguiar and Pré-nked.
Cataiog 1-BO00-B51 4845, Jackssn, Browngvibe Rd, 5110, Mt
Viernon, IL 2884,

GOLD, BILVER, cons. relics - Find with unigue petented
treasure findar units - None better, low prces: Free mipnma-
Bon, write: Techna, Dapt Gl H1B00 Montana Avecs, El
Prao, Texas TEESES

$14.58 Posipaid. Elecrron incaior, sensdfve, siurdy, Noo-
connacted redio provides audio. Montwell Enginsenng, AL 1,
Box 88, Moogavell, Ltah B4068

PHOTOENGRAYING Cuts Made. Delouase, Box 108, slip
Teraca, New York 11752

AEVOLUTIOMNARY 'PRINT IT YOURSELF DUPLIPRINT-
ERS mawe svaryone a prmer, Cands 1o Gincutars, Black of
colors, Ay typestyie. SMmaliest model Feady to e only 55
Cabers walcome. Samples:detais §1. Duplipnmters inc. (P,
272 ¢ 226 Broadway, Mewburgh, MY, 12550, [Tel: 874-588
£573)

PRINTING AND SUPPLIES

PROFITABLE OCCUPATIONS

TECHMICAL WRITERS make big moneyl Frea detmite:
TekPuba, Bom 2458-P, Oronvile, CA 95565

AEPAIR Livanmowers thousiands of parts and oois While-
sale sl 35¢. Elwenger's. 15 Canal 5L, Port Jorvis, NY
12rm

FREE Caialogs. Fopsr air conditionng Rpirigeration,
Tooks, supglies, tull insiructions. Jodin, 2016 Canton, Dallas,
Tanas TS0

QUICK Copy Printing. Low Prices. Wris: MNaticnwide, 614
Mot Maln, Boamisghan, Mnce 8170

LETTERHEADS, 2 Colors, wiarv. $17.50. Low, 24 Post,
MNerwigundipnd, MJ 07435

SAVE PRINTING 333 — Top Cuality—Low Prices. Sond
1ut Class Pontage for Free Price Lst. Discount Coupan. Filch
Graphees, Box TEESOF, Aflente, GA 30328

FREE Cataiog Quaity Printing Lowes Prices. Fact-Findars.
Evwood Ave,, Poughceapsie, New Yok 12601

THERMOGAAPHED Busaness Cards, Free Swnplas. B0,
2501 Saping, Menshaw, FA 15116

FT. BMITH Auction School, FL Smamh, Ark. 72903 Reskdent
& Homa study, Vetaran Approved.

PLASTERCRAFTII Praftable hame busieess. Moids sl
abie, Daefaim Lynnetia, E2518 Mentor Park. Mentor, Ohio
245050

MMNQMMWWWmGH
Dwtails: Eiching, Box 445, Strathmors, CA

MAKE MONEY 1M SPARE TIME. Earn Ganenius cormsnis.
S0nE 48 & SubMcipTion sales rephesantadive 1o eading mag-
azines. Fov bl detais mnd instrochons, send (his 8o with yoar
name and sddress (o, POPULAR MECHANICS, Dagt. AB-M,
250 ¥, 55 S0, Maw York, NY 10018

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewedrny, Gokd Testh, fings, Dia-
mondy, Watches, Silver, Patnum, Mag Aticles Today. Free
@it with indormaton, Chicago Gold & Pecious Matals, 8 E.
Monvos, Deot, 1268, Chicage, B0600

WATCH And Clock meparing books, Tooks, malenals. Froe
Catalogs. North Amarican, Box TT-AV, For Rer Grows,
Hirgis S0021

TAKE MO CHAMCES. Doal with gides!, most reliable m in
old goed busingss. Established 1934 W buy Gold, Silwee,
Platinum, Diamands. Highest Cash:. Fres infaimation. Rose
Incustrigs, 23-A East Madison, Chicaga B0602

WATCHES, Deskcioons from 37.50, wadoman-type radio
$14.50, Acandia, P.0. Box 5876, Bellingham, Washingion
=1y

DIGITAL waiches rapaired: 51200 all branda. Whits for
frse maber and deiads: Delta Digdat. 6665 Dorchester SL, New
Oriaans, LA, TO128

Lﬁﬂmmwﬂmwttm
Redan, P.0, Bow 33510, Sheungwan,

STATE Border Map, Wood Clocks! Quarts! $79.05 phua
$4.00 Shipping Each. Specily Stseis). Shirdan, 2950 South
Shaver, Suite T19, Pasagena. Toexas 77502

SALESMEN-DISTRIBUTORS

MAKE EXTRA MOMEY DURING YOUR SPARE TIME
Shops oo Brw Line o Calgnelars, Pons: and Popular Agvertis:
ity Gifta io ol Brrnea. Prompl, Miendly secee Trom fmall dwn
Asa-1 Company in our 73rd year. No rvastmen] of cobec-
bons, Weakly commassions. Be your own boss. Full b
potneibaal, Mg sxparience necessary. Write lo; Frank Buckiey,
NEWTON MFG. CO., Dept, PMCA, Newion, lowa 50208

SELL SEMSATIOMAL LOWCOST PRE-ENTRY PRO-
TECTOR % Autornobeies-Bulldngs. Exteptional Cstributon
mangn. Morthwest Eleciric. 3030, Ban 1045, Michel, 5D
ST 1045

EARN Exira Income Dimritutiag The Workd's #1 In-Home
Bactenostatc Water Treatment Device. Your Futies Ualimit-
mdll G, Ford's, Bon Del, 2845 W 32nd Ave., Vencowver, B.C
WEL 288

AGENTS WANTED

PRINTING Salesmen— Excelien monay mak-
Irg sidnlng sallirg Decalcomania Mama Plates, smdll quant-
ties. Adworhigng Speciaiies, sgnieters. Frea sampdes. Raico
XL Bomton, Mass 02118

SPARE TIME CABH. Seil fanous Hanower Shcas. Sam-
pies. sales kil frise. WO exparinnos needed. Mo age md, Bg
commissiong.  Hanover Ghos, Dept X384, Hmnower, Pa
17amn

BOOK BALES AGENTS wanted mail order, part Sme o full,
D reod confuse with usueal wom out offers. Mg ecparience
nesded, Details wiite: Scudder Agsociates. 35ITA horth
Rocicngham. Arfmgton, Viegine 22213

BINCERE Book Saies Agents wanted now| Part-ime or hall,
D Mot corfuss with usul worn-out ciiers. Bo experierce
mascded. Full deiads sand 51.00 10! Key Management, P.0,
Bow 815, Fairbom, Ohio 45324

BUSINESS OPPORTUNITIES

VINTL'S When the money ia! Prolegsionally neper, rafini-
sh, recoiar fumiture, lkeggaoe, oo tops. Cubcx, sasy. Two smal
B20 jobs & Say aam you $1,000 & month. Homas, cam., offices,
restaurants, whiimied cusioemers. Starl saming afer & few

days practice. Senaational delails free, VIP. 2007 Morrose,

Chicaga, S0618

ASSEMBLE PRODUCTE AT HOME. Marry boporhunities
paying High Weekly Profits prasently svadabiy wethout invest-
mmnt, Wrise: Businesses, 328 Brighton 1 1ih, Brookiyn, MNew
Yark 11235,

IMPORT-Exponl opportunity, profitable world-wide, miadl
ooder busness from homa, without cagital. Yee ship plan for g
TSk gEamination, Expeience unnecsssery. Fres Faport.
Mallingar, Dhipt. RZT08, Woodiand Hills, Caiformin 81367

120 Companies that ast you up comphetaly!! $2.00. Horma
Busineas Direciory, Box 10024AR. Cricapo. 1L 60810,

MAKE $15.00 Howty Buikiing Cuslom L
Homa, Huge Matiomwide Demand, mwnﬁmmﬁm
Mintorigly, Ingtructions . . . Evadything. Free delals. Custom
Case. 8087 Da Soln Awe, C20-20, Woodmnd Hils, CA
1385

TAKE Calaiog Orders. Ve dmp-ship 2500 bost-selling sps-
clafty products. Lowes! below wholesdle prices. bramadiate
Selivery. Speciacuiar home busiteis oppttiunity. Fros Book.
SMeC. G061 De Solo Ave, Dept. 20-20, Yoodlsnd Hila, C&
01365,

unnu&mnmimmmm.nm

PREFARE Tex Returna - Policeman Alberl Wyers made
£2.000 mia wery href seascn. Train af home, WA Approved,
Nationa! Tax School, Monggy 2HP, N.Y. 10952,

700 Per month eemings possible filng out incame tax
formes at homa o ey office during tax season. ‘W show you
. Simple, duichly wamed, Ditails malled e, Mo salbes-
men. Hurry. Big demend. Federated Tax, 2085 Montioss,
Clecago, 80618,

SELL Bools By Mal Profiiabie. 'Writs. Musgrove - 144,
Ay, AR T2V

MAKE MONEY WOOOWORKING - Easy profila making
uninUal gIRA. toye, rovelties. Frae detars, Willams., 3 Thus,
Glmn Cove, MY 11542

MAKE Millicns MANUFAC TURING BATTERIES, Suppbes
Availabie. Evariast Box 385, Bogota, MU OTE2D,

FINAMCLIAL FREEDOM Buy real ssiale with low irferest
Gowernemand lgans. Full repont, Send $5.00, TEC Properties,
Boa 14330, Aufin, Taxas TETET

SHOW, Tol, and Sell. Enty monry as “Dichro™ White Light
Holograrm Deadee. Inienational Doheomate, Deapse, Uiah
B0y

MAILDORDER OPPORTUMNITY| Stard prodtabis home bus-
reas withoul exparience of capiial, Wite Jor res bodk, Cang
histooies, pius completa delmks. Mo obhgaton. Mad Order
Aspoceaies. Depl 758 Monivale, b O7EaS,

PROPTT Big, Buying Saling Through Want Ads, Profosson-
i Sonpunger's Bscrets Cuslty Papermack, Guararissd.
Distsils: Bow 33424, Seatile, WA 98133

31104.00 Manitly For Ten Hour Woek Wieek| Guaraniesd!!
Mook . _ Start Immadiately . . Pad Dady - Fres Il
matorADplication - AHY, Box 1028-88, Kalabed, Hawes
T4

IMMEDIATE PROFITS Lising Our Prowen Methods. Spec-
incukar Heeme Whalssaling Opporunity, Free Details. VLA
Wariating. Dept PEED, 227 Malegh Drve, Toma River, NLJ.
Gars3

PIANGD Turirg learmed quickly at home! Fres infomation.
Empira School, Bax 1014, Jupster, Florida 23458

GOoLD

GOLD - Siver Anslysis: Focks, Ores. Concanrates! Fres
Deatails. Prospecion Labs, P, P.O. Box 111, Galdan, £O B0 -
i

ELECTROPLATIMNG With gold and sitverl Easy 1o foliow
irestructions! Phofocopy of arcle 55 H appearsd in & past woue
of Popuier Mechgricy gvailable for §1.15. Band onder 1o; PM,
Depd. PMCE, Box 1014, Rmdio Cily Sla., New Yok, MY
w00

150 POPULAR MECHANICS

SINCERE BOOK SALES AGENTS WANTED NOW| Fan.
TimeCr Ful. Do Mot Conluse Wit Lisuss Wom - Out Offees. No
Expananca Nesded. Full Details Send $1.00 Ta: Claud Bryat
Ad. 431 South Street. Cresfline, COhio J4E27

SINCERE book sales sgents warled Ao Par-tima o hut.
Do nol comluse wih usual wor-oul oflers. No expanence
reged. As now! Full details sond 51,00 to; Greatwer Paciiic
Mackiting, Bax 290-288, Lebanon, Cegon §7T3158

INDIVIDUALS Meeded SpanaFull Time, advertise and dis-
tribute fasl 50M% proiil making money Spporfunties books in
your name and homa. Oelals §2.00: JCAssociates, 1505
Lake, Suite 113-228C, Pasacgena, CA 81101

MAKE Auttar Stamps. Highly Praltable Busingss. Frea
Dwtails. Stamper, POB 22809 (G}, Tampa, FL 33622

GET RICHI! Secral Law smashas caah and
cred?’! Dwtalls FREE] YWoamhdin-WE-8. Billngs. WY 12510

MAKE MOMEY! Spare Time, Fud Time, Your Cwn Capet
Cleanng Businass. Revslyliorary NEW Method! Free Detais.
Rug Dociod. Irc.. 997 Haran Driva, Featon, MO, G3028

MAKE HOMEMADE BOOKLETS. I've samed $187.000
with mirg, Fres Intgrmation; Fa'con, Box 548, Woodville,
Teans TROTG

(Continued on next pega)



SUSINESS OPPORTUNITIES
friom

SPARETIME DISTRIBUTORE NEEDED, Unfmted Profits|
Proven Automolive Producl. Fres Detsils! MOTALOY, B
A45T-FM-8, Downay, CA 90241,

WOODWORKERS - IDEAL HOME BUSIMESS. Fres Bro-

mlmm.m.mmmmh.mm‘

FIAND Tuning quickly lsamed with homa siudy coumses.
Diploma granted, Amances Timing School, 17050 Tether
Ditwn. Mioipin HEL Calil. Q5037

PMCTURE Framing—Profitable full or spare-tima busiress
Eady 10 lemmn with handbooh -counss “Guide To Pictune Fram-
ing Profite.” $3.00 Guaranised. Froe raming-suppliss cateiog
inciuged. Japs, 128-PM Eewenth Morth, Hopidng, Minnsscly
5343,

REPAIR HYDRALLIC JACKE — DETAILLS
WRITE: HYDRAULIC PARTR SUPPLY, BOX
BROWHSVILLE, TEXAS FASN.

DEBTE WIFED OUT with secrs! Feders! Law!| Fomme
Buikding FREE REPONT] Bluapints #B-8, Latrangavilla, Ny
12540

FREE BOOK 2042 Unigue Proven Endevprised. Fabuitus
amm-m:mm.mmm
F2008

mmmmw Man. Waman, Lucna
tve Profta. Gressin Comsspondenca  SoWoal, Dw:ﬁ?
Bpencaer, lowa 51301,

mmmmumwm
IREES-A, Tamanc, Flords X3320

200 From Square Fool Plewood, (Huge Demand].
Ravealing Proo! 258 (Raeflundabis). Woodwin, Brdgessisr,
Masa. OF3

CONCRETE Biock Machines: Calmiog 51.00. Aouwts One,
Bax §5. Rapid City, South Daiota 57701

BELL BOOKE By M., Fied DeRHnsng. MuTwas], BOx 8-
M, Shawaro, Wa. 54168

BCREEN PRINT T-SHIRTE. inxpandnvs kila. Fros Decails
“T-Printer,” POB 23801 (GC), Tampa, FL 33623,

GET RICH using OTHER FPEOPLE™S MOREY!! Uniqua —
amaring businsssll Detalls FREE! Finance Congultants.
58-8. Billings. WY 12910

BAILORDER 3100000 POSSIBLE MONTHLY Sailng
Information, Free Details. RSVP. Chatsworth Avw., Box
A1-E, Larchmont, Mew Yok 10538

wmwhamm Eightson
Months Guarantee Magns “Big Profits Fesl.” Elacions, T416
Gabile Drive, Lile Rock, AR 72205

BUMPER ETICKER PRINTING DEVICE. Chaap. Swple,

Portabis. Frea Detads. Bumper, POB Z2TH1 (GC). Tempa, FL
a2

1 MADE 340000 Year by Mailonder others maks

Hslpad
moniy! Details 252 Torey, Bax 318YY, Ypallant, Michigan
16T,

MAILORDER Course fres. Socoits §tarting horme maka e
Business Specisiies, Box T206X, Dayton, O 45407
MAKE 23,000 MONTHLY. Spares frme. LUingue proven
eniorprises. Mo seling. Mo capiad 1o sterl, Free brochurs.
Wm Bor 1132-18K, Indmnapcls, Indans 6225
newspape: ems — £2 - 325 EACHI! FREE Report|
w—as.ﬁlllmlﬂiﬂm

FREE.
4187,

2000% Prolitt Selling indorrreion Oy madl. Free deisds
Falregy Gaies, Box 1253, Hobe Bound, FL 33458

HOW TO MAKE MONEY THROUOH CLASSIFIED AD-
VERTISING. Bockiet Bhows you hove 1o Sl your own busk
npsn with Clusaified Advertiaing. DMLY §1.00 FOR BOOK-
LET — (S2.00 coupon mfundabla with firet ordaer), HE
KAPPEL, POPULAR MECHAMCE, DEPT. P, 224 WEBT
STTH BT., NEW YORN, NY 10410

Starting
M.E 117h, Pectand, Oregen 87220

Business, Lindmited
atwork, 115 Everstt. Margan Clty, LA 70380

BINCERE BOOK AGENTE WANTED NOW! Mall from
hame and recetve huge profits, Do not confuse with usual
warr-out offers, No sxperisnce. For deimis send 51.00. MM,
Publishers, 1953 Lancasier, Grosss Powte. ML 46238

MAL - ORDER EXPOBED! Laam Professional Mathadal
Avold Disasters, | Frea Detalsl WCS

. B Easl Hamssn, Suis 108P, Beatte,
Wasnington 98102

B3000.00 Orw Sake! Brokeraging Equigrment. Experience
And Capitsd Unnecessary. Call Fras For Indormation. 1-800-
mmcmmmmmmm

BiG TIME TRUCKERS wiﬁﬂ.m—%
UAL taslls HOWIN— Detads. BASE. Dollars Baoxx P-
20088, Montgomary, Alabama 38120-0088

FREE iNFORMATION| Start your own whomsaing bual-
nasn, Amazing full of pas lime polia. Wit today ... Cemtury
House. Box 21477PE, San Jose. GA 85151,

TELEPHONES wniimaed custormens, distribuion somks daal-
wre. The Phone Shop, PO Bon 450001, Aflants, GA
345

$10,000 WEENLY — CONFIDENTIAL. Mewsiaftar Tals
AN| PO, 8220FM, Box 2400, Virginia Beach, WA 23453

REPAIR Windshialss, Plate O ess. Protectsd Teritory Minl-
mum Irrgimant $1295.00. Glas-Wekd Systam, P.0. Box BT,
Hillsboro, Cregon 87123, S03-540-2378,

RECEIVE LOTS OF MAIL. SAVE POSTAQE. FREE MAG-
ATMES, DROP SMIPPERS, ETC. DETAILS, SEND SASE,
Publishers, BYS0 South Main, Housion, TX T7025

BATHTUS REQGLATING s whars tha monsy 18, Our sysiemn
makes cid tubs shine ke new for traction of repiacernent cosl
For fact filled portiolio send 53,00, Unigue Coatings Corp., 300
MaiGnstry. Detrolt, Michigen 48208,

MAKE — Sall Artractive Personalized License Paates. inex-
pensive. Sizeabls Profits, Pro-Plate, POB 22808 (G0,
Tampa, FL 33822

MONEYMAKING FORMULAS — THOUBANDS! CATA-
LOG $2.00 (REFUMDABLE]L GWad, Box 189, Brookiied,
Wiaoonain 5300601 &)

HUGQE PROFITS: Gal info the Suio Sahvage Business and
Gl Wisalify By Saling Used Aufn Parts ol & Fraction of New.
For Frea Detals Writs: Discount Awo Pars, Bes #3211,
Knoxvile, Tennasses 3T

UNEMPLOYEDT PAINT SIGNS! 5300, - 8500, Per Woak
Starting Cut! My Book Tells You How To Start Mowl Mo G-
rrickal Send $1295 Toc Sgra, F.O. Box 3085, Mamphis,
Tenn. 38103 Allsw Four To She Wisbka.

NEW Unique Hes™h Cars Products, Distributors Warlsd
AlH, 115 Mesriownod, Jefarmon, Wl 53548

MAKE MONEY! Your own Carpet Cleareng Business. Free
Datalis. Binder, Box BES, Atlants. GA 30318

“BE A PROFESSIONAL HOME |WSPECTOR" - Eam
S150-5200 far & 2 Hr. nspecton. Lawysrs, Reatons, Banks,
&nd home buyars can fnd enough inpectors. Bang §15.00
o Parliaman, B4 Ang Rg, Gtaten teland, N, 1001

$100.,000.00 A YEAR POSSIBLEN Work af Homa .
Spare Time . . GQUARANTEEDN FREE INFORMATION.
Doug Drecol, Box 08482, Portisad, OR 97206

THAYE mada 8 forurs in maiksader, saling lommanon. Lel
me how you  Pow. Wite: IGLEM 0000, Box 31047,
Inciprapoks, IN 48231,

$15-530 PER HOUR POSSIBLE paching plasted. Ende-
mous marked Free informaben: Patcher, 1021 SW 111h,
Corvallia, OR 97333

ARAB BUSIMESSMEN Have Mooay 1o Buy & nvest. Too
Frnders Fews Pald, inl, MiddieEas! Assoc., BS2PRIY, 0281
Flaarnan, Honlingion Baach, CA G2848

§25 Hour Making Wood Radisior Covers. Plans $5.95.
Cabingts, 254 Tullp Ave.. Floral Park, NY 11001

FAEE Brochurs Lists Hundreds Profitabils Business Dppaor-
tunites. Mayfiokl, Box 13686PMW, Allanta, GA 30324

MAKE Curabis Huuﬂnq Pastic Easify. Waterprool, Fire-
proad, Economicel, Bays Laborstory, 2084-20T6 Drive,
Cadaridga, Colorads B1413

SOLAR Haating leamed quickly 8l homa! Fres informasan,
Empwa Bohool, Box 163, Rockvite, N 47672

FREE Irdoemation] Sim you own Profisbie busipess|
Bacome WEALTHY! Miloners reveals How? Wriae:
Clarka-A3, 1424 [rish Hil-D, Bilgwi, M5, 38530

SR5000 year wirdow chaning Ome man  opers-
Bon......Frea information. "WIMDOWS". Box 428, Noo
Altlsborn, Mass (2750

HOW TO Stan Your Cwn Boskiceaping By Mai! Business
Easy, Prodiiable. Jayhit's. Dapl. 30, Box 5362, Littie Plock, AR,
TEns

BAKE MONEY Wih Youw Cvwn Busaness § sagy-io-make 1

£ 2 piscn uniqus ramie, Pratsd Tvorite pholos o0 yearns.

Plivta nad inkiructons o maks L sal SMALL INVESTMENT.
LARGE PROFITS Special imited offer RUSH E10 lo: Ginger-
brand House, tsland Pond, Varmaont 05846

1000r% Froil Brorzing or Chinasoding Baby Shoes. Free
Literature, NBSPM, 368 Aipon, Sabring, Fla, X870

TAKE picturas kot profil. Cameramanay, 1 4568 Wasl 32nd,
Golden, CO 80401

PROFITABLE GOLD FOIL PRINTER. Personaiize -
niaas cards, pancis, maiches. Free Detads. Goid, POE 24366
{GC), Tampa, FL 33623,

HUNDREDS MONTHLYNI Guarantesd, Slert Immediately
in spars bmae, Free detalls. BE. Bom 19531, Irvine, CA
- rat

LEARN The secrets of rapaiing junk batieies “Fabuous
Profits.” FIRST ESTABLIBHED COURSE. Apax Engmeering.
5454 Boima, Alascacera, Callf, 33422

10-3-8, 1145 Fesarvwoir Avema, Cramton, Rhode mand,
2320

VENDING MACHINES, No salling. Fouiss sarm amaring
profis. “Big Catslogue FREE." Paroway Covporation, 1630
PiaE Gresnapring Ortva, Timonium, Margand 21083

RECONDITION Jurs Baberies Proffatle home business|
Froe Informaton, JAM, Box 77iPM, Bafle Ground,
Washington BEE04

CARPETLAYERSE Eam To 53000 Momihly, Easy Home
Training, Big Dwmand. Free Cataiog. Carpet Craks, 350
Dawsor Dive, Camarila, Calilomia 83010

$10000 a Day Wholesaling. Free @rochume. Thomas
Company, 211 Comre Street, Holbroak, MA 02343

COMPLETE MOME MAIL ORDER START UP GUIDE
$5.65. Parks Brooks, 2554 Lincan Bhd, Sufe 260, Manna Dal
Ay, Calil. 50281

B5,000 mturn on 510 invesirnan. Guarameed. Mad 510 or
werite Tor dresd chekails to: Gantny Pt Depd P82, 6033 E. Frado
Si, Anahesm, Calf. 92807

BILK SCREEM PRINTIMG businass. Siad your own lucre-
five Busingss in thig bocming field. For list of wholesals sup-
pliers, sond only §5.00- Kaky's kormer, Dept. P, Bax 11287,
Ralsgh, NC. 27604

MEW! %340+Mh RMEFINSHMO COUNTERTOF BUR-
FACES. Bums, Cuts, Slana. Low cost alternative 1o replace-
mant Business Evenywhers. nformation - Phows 5200
Renew, POB 1973041, Portlard, Oregon 67218

EXCELLENT Method of Becoming WEALTHY. FREE
DETAILE. SPARKE ENTERPRIBES, 3854 Scenic Higiway,
#PME. Baton Acuge, LA TOB0L

DEALERS: 3L Fubber Siamo-5215
Parson, Box 1B4TTHPM, Philacslphia, P4, ‘1920

“INCOME BY DIRECT MAIL lor e ina and ouls sand
$5.00 1o Scrofl Publshing. PO Bow 5144, Smtion "E.
Hamian, Catana, LES 403

$10,000-20,000 YEARLY IN GRARE TIMEIN The Easwmst
Homa Program| . . Hao Investrent] . . . Hondst] Promgl] .
GUARANTEEDY! Free Informafion:  Amefican  Fact
Publishing, PM2, Box 8232, Long ketand City, N.Y, 11106

YOU CAM BE FINANCIALLY IMDEPEMDENTI Sall
Unusual Opportundy Books!| Detsls Fres. Henl. Box 280-
P8, Broomiakd. Colorado BIE0

_MONEYMAKING OPPORTUNITIES _

AMATING! 50 Money-Making Repors. Datails, Fus “Mak-
ing Money With Classifeds” Free. Monoycrah, Cerss, CA
85307 0845

GPARE tima forturs = Viny! Rapalr, Huge demand crestes
suceplional pobs, Wa suoply evenything, Detalis fes. VIP,
2062 Montrose, Chicaga, B0518

1982 How-To Guide. Boores (M Busingss,

MCrnymaking
Cipporiunity, Inlommationa? Offers. Ondy 53000 postpaid, Moy
Bacx Guaranies, Hearihatons Fublications, 2288-PM Mankey
Dehve, Sun Prairie. Wi 53590,

100,000 POSSIBLE! Al intormation nonded 1o start or

105PM, Las Yegas, NV BR102.

AMATZING mallordar profits using proven methode. Details
frea. Stevens Enterprisss, TAZ55 Elpasec, Paim Desart, CA,
e ]

THREE PLANS FOR MAKING MODEST INCOME though
Mail, Monay Back Guarames - 0N OF Mo will Wk Tor yoL.
Send 5100 and SASE 1o GRBE Associsles, Box 254,
Fleasantvilla, New Yok 10570

HOTTEST rew money meker for 1BA2 Sand 2S¢ and
SASE. Holiday, 1281 Oak, Eugena, Oregon 97401

CaSING Beackack, mam basc

BrEbagy, progreeshe mon-
ay ment in 15 mnutes, sand §1.00 SASE. Academy,
PO, Box 412, Bala Cymayd, PA. 15004

MONEYMAKERS, Box §356FM, Tl.rl'lpl. FL 33674
GET RICHI Secral law smashes deibts — bangs Cash,
Credil! FREEmpont)? Waanhki-WEM-8, Bilings. NY 12510
FAMTASTIC eamings mading iom homall Offer; Rush
Adgressed Ermlops. mperisl, P-8 17410, Foi
Lauderdale, FL 33318

CAMADIAM Milllon$ 1 mall. Instar money information.
Wiise: Millons, Dept. PW, Box 1036, Sielion Q. Toromip,
Canada MAT 2P2,

(Continusd an next page)
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MONEYMANING OPPORTUNITIES
from
MILLIOMARE Revesls secrats behind his riches! Easy
planf Write Today! Viclor Enieprises, Box 1318-PM, Yubs
City. Califormia B5062

EARTHWORMS, LIVE BAIT

FREE Lasrgture. Aame Fisfhworme, Crickets. Red Wiggsm
— 1000 — $8.98. 5000 - $42.50. Postpsd wilh Fres Book
gll'hw o Wrare o Sell Certer Fishworms, Plains,

31780

LEARM How | Receive A B80% Proft On My monsy,
MONTHLY! Mo Largs Invesement Or Seiling Imotved. §2.000
PO Bax 418, Tunkhannook, PA. 18657

BUMPEA STICKER PRINTING DEVICE. Cheap, Simpls,
Porteble. Froe detads. Bumper, POR 22781 (GG}, Tempa. FL
X

HOW TO GET 100 SHAYES PER TWIN BLADE. Send
31.00, Siamped Sal-Addressed Envelops. Jaws, PO Box
287, Charsston, TH. 37310

FREE! How To Find The Basd Money Opporturities! Duniil,
2848-H Folsom, San Franceson, Callomia 34110

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTIGING. Bookiot shows you hiw b0 start your awn Dui-
miss with Ciasafisd Advarttung OMLY $1.00 FOR BOOK-
LET — %200 soupon relfundable wilh Nrsl order). HLE.
KAPPFEL, POPULAR BECHAMICS, DEPT, P, 224 WEST
BTTH 5T, NEW YORK, MY 10018

OF INTEREST TO ALL

RAPE ALARM Chases awayrapists, nobbars, can be hasrd
by blocks. $4.95.— Kal Progucts Co., 11409 West TOIh
Tarraca, Shawnee, Fansas GEN0

SURPRISE YOUR FRIENDS Mal s Post Card froem LOS
ANGELES, CALIFORMIA. Send 52.00 Mama, Address i
CARD, PO Box 7000308 Pals Vordes Peninsula,
Caliomia BO274

CABING BLOTS « Erjoy Thom Longer Proven Program
Presmiciees Movs “Take Home Pay'! o Funf §5.00, Funs, Box
174, Mot Palm Spings, CA B2258

MMEMWMMMM
Aichgrds Gifty, 89 Chrigiopher Ml Foad, Mediord, MU
DBOGS.

FREE Promobonal Alhums, Concect Tickets, Staneos, ehe
Infgrmgdion: Barry Publications, 477 B2nd Streef, Broowyn,
WY 11208

MAKE Moy seiing sectronicd. Whokisale dealsr cataiog
ﬁ:ng:mj.nm Dept. 530, Box 840, Charmotain,
12810

SALES Agents Warted Mow! Full or Part Time. sell unuaual

ey making opeodunity books, no expetence meeded! For

MWHWTQ.WWMF‘.G Box 1724,
Dwpd 08, Bimgharmion, N.Y. 13802

SELL Books By Mad! Big Profisi Books-PNEAZ. Box 2133,
Sandiusky, OH 44870

GET AICH mporing ard wholesaling. Send $4.85 E
Woiclk, 10 YWhisther PL., Hasced, M. 07420

{FREE MFORMATION) QET PAID DAILY! The parscnal
Incoma Progrem from the information Systems Co. WAS
BROUGHT T0 EARTH TO CONVERT TIME TO MONEY.
Box 32308-72, Ban Jose, CA 95152-2306

LOOK Good—Fesl Graokl Maks Money! Conica, JX2PW
North 12th Strest. New Castie, (N 47362

PROFITS o 1000% & homa, dalais §1.00, refendaa with
Purchasa. Box 12258, Ef Cajon, CA 82021,

EASY MONEY Now. Fast, Easy, Big Money Making Oppor-
tuniify in Mluli Liovel Sales - ANYOMNE Can Do 1t in Sparp Tima
Undes 320 Irmvestesal. Full Details 31,000 PO, Box 27109,
APM-4, Gealle, WA BE125

B0 oyl Sel Books By Meil, Free Imformeton, H5P.A1,
Box 1287, Grear, GC 29651

MONEYMAKING Manual' “How To Make Money buying old
Goid in your - for us™ 5200, Reclarmers, 110
Eam Rochriver, Winconsin, 53081

Q000 Money Bullding hems For Crah Shows, Fisa Mar-
ety Gifts, 3 Plarm for £5.00, Others Avallable. Kenco, P.O.
Box 18050, Shoevepst, LA T1135

EASY Busingss Plans, Counry Sosne, 818 Nerth Wsterm,
KOMOMO, IMDIAMNA 46801

EARN UNLIMITED EXTRA § Detads: Sunshine, 8550-PRE
. Gribbie, Cardy, OFR 87013

HOW! 13 PROVEN SYSTEMS, CAEATE IMMEDIATE
NCOME (N BAD TIMES AND GODD TIMES) WITHOUT
RISK! EVERTTHIMNG SUPPLIED. WRITE TOODAY.
EMMAMCO BEYSTEM PRODUCTS, PM B2, BOX 5,
CANOMSBURG, PA 15T

RABBITS-CHINCHILLAE-FUR
BEARIMNG ANIMALS

AMATING Profitsl 510,000 Yearty Paising Fabbits for Wool
mnd Broading Cwoils-—52.00, Amarican Angora, Mana 11,
Montana 55538,

CREDITT Get Visa, Masiercard—with no credd
chech. Guaranieed® I's simple. Legal Plus ofher credd
sociats. Fres detaids! Semd SASE o [nflaton Reports, PMG,
PO, Box 60748, Los Angales, CA BOOGD

DISHEY it ghowva you Fow (o draw. First sasy lesson
FREE| Gt started hoday| Drawing- PME, 3471 Crowrsworth,
Corona. GA 81720

0 VIOU wijoy raading the ads in these ciassifed pages?
e will Bend you monihdy catadied nds abechutely tnpe. Send
yOUr name, addrass and et 8y spacisl type of merchandise
tha! intereats oo 1o Business Pubhcations, e, Dept 11,
PO Box 4008, Reading, P4 13604,

STOP THEFT. Burglar Alerm Stickers Proven Efeciva. §
For $3.00. Amico, Bax 363, Canoga Pars, Cail. 81305

FREE MESSAQGES WORLOWIDE — SefdFacabe —
Anytime. Deitmds $70 — Femando Bay, 2160 Dego de
Asmagro, Santago - Chile

EVERY COWBOY worth his sahl kncws MALE MULES are
b Eerie. Thereions whsl befled wey 10 impress your
unknowing irends than s A REJISTERED MULE BREEDER
g wear your Western ciothes with pride. Send $5.00 bac
RMBA, Box 27637, Dermar, Colorado BOZET. For ywour Male
Braadars Registration Certificals snd shor history of the Mule
In Amarica.

DOM'T READ THIS AD Unlees Yiou Own Magazmes(? You
Nead This Lirique Stand That Stores Tham Upeght. in Crder,
Send 51 00, SAM, Box 346, Washago, Ont Can. LOW 280

PROTECT MONEY, CREDIT Carcs, other vatuabing, with &
Jenuing e Pack-Prufl” weliet Carnol be osl or siolen.
Satalaction Cevadbesd $10.00 P.P. Check, Monsyorder,
mmmmw1mmm
NG — (04} 3E2-4180. Deshens Wanted

SUAPLUS Jeeps. Cars And Trucks Avadable, Mary Sel
For Uinder 3200. Cail 312-Td2-1 143 Ext. T133, For inhormation
On How To Purchase,

GOVERMMENT SURPLUS _ . . Milions of fems (inckading
Jeaps) Iuwuumdﬂl.rfmumm
able — 5200 (guarantesd). DISPOSAL Bax 19107-AH,
WASHIMGTON, DC 20028,

£200. Lands, Box 18107-AH,

1882 Sumpius Army, Nawy siora 54 pages lllustrated catslog
Sered 5200 Fuwesl, 2037 N. Clark, Depl J-8, Chiciga, i
BOGST,

GOVERNMENT SURFLUS JEEFS SOLD FOR $44.00.
CARS, TRUCKS, MANY OTHER ITEMS AYAILABLE FOR
MRECTORY CALL 312-058-4347 EXT. J-212.

"GOYERNMENT SURPLUS™ JEEPS 530,001 600,000
nams! Complets nkormation Your Ares, LARGEST OFFICLAL
DIRECTORY, 52 00 (Gusrsrised). SURPLUS (4181), 4820
‘Wisconaim Morthwasl, WASHINGTON, D. €. 20018

LOANS BY MAIL

nitaly! Free Rapon! Success Fesssch, Box 10730-AV,
Wdignapalis, kndlana 46219

MASTERCARDY Viaa By Mall Writs! Creal-PMaa2, Bex
2298, Sandusicy, OH, 44870,

BOAROW INTEREST FREE! 3500-E30,000! AR aligitle.
Repay anylime Mo gimmicks. Free Datails? infohouss, Box -
1O04-PE, Maw York, NY 10003

QUG MAILOAMS! Frae apphcaton rushed! Lenco, Box
T24-820, MchMinmile, Cregon §7128

MOMNEY Probssma? Free Book deacribes Loans, Cash,
Gowernmant Grants, Other beraldita, availabis to indvaduals.
Wirite: Associates, Box G8-Ad, Brookiyn, Mew York 11235

BORROW FROM HOME! Any amourl, any worthwhike pur-
pose, within 30 days. Competine Faies, Also, you can sam
substandial meome a8 8 Money Ageni, Mo Exparience— Chwh
Howrs, Mahonal Company b BSRET evweny wiry Doasibie. Mo
Gémericies! Frea Dotaile: DFC, Dept. 10-C-8, 1145 Rasenor
Avenue, Cranston, Ahode (sland 02920

BOAROW $100-5100.0001 Instamt Reply! Mo Co-sqneesl
Aush Siamped Ermvelopel Finencal, Box  S487(P),
Aichardeon, T TROBD

BORROW By Mak! Fren Details! MBG-PMBAZ, Box 2298,
Sandusky, OH, 44870,

BORROW 530,000 Intarys Iresl! Kaap Indefintply] Free
repon, Amarican, 1601 Main, Plainfies, I 48188

PAY Mo interest $5,000 Fnancing. All Ebgible, Mever
1

DIVORCE

GET CREDITI Mastwrchargs, Yisa yours with no credit
. Guitarised] Fasl, oasy, legall More credit
P2, Wilmafta, IL 60681

EMERQENCY Survival Kity dnd Equepment - ChABoorsman,
Wishicla, HOme. May Save Yiow _ile. Fres nformation, Radcg,
144 Eaxl Bih, Durango, CO 51301

OVER 400 How To Books FREE Molon
Publicaions, 11684 Vertura #|34, Studio City, CA 1604

RACETRACK RICHES. “Insde” Secreds Of Handicapping,
g:.nm. BASE To: MEC, Copt. P, Box 85880 Haollywood,
BT

B Revealed

mwmmm Craghopowns, Box 325,
Bramtrea. MA 02154

MONEY Bach Incorme Tax Al Simplified insursnce Claim,

Filing mnd Medical Record System. Send $6.00 ke “Sysiem”

T Miohs Entorprass, PO, Box 1248, Richland, Wash.

RAISE RABRITS BUCCESSFULLY 88 Page Bookie! Telis
Mow. §1.00. Amecan Rabbit assn. M1, P.O. Box 426,
Elloaminghon, Mince 81701

FB00-5 1000 Month Plan rising rabbis for us, Free detadls.
Whita's Flabbiiry, Box 13BEPM, Hudsom, Ohio 44238

$1:508 mornthly possible, raising rabbits lor us. Dwetalls §1.00,
LABGRATORY AMIMALS, Box 2457, Grand Fapds,

Michigan 48501
PETE-BIRDS, cl".ll'llﬂ." HAMSTERS,

Them Come To Lits, BUARANTEED, Compieta Kit $5.00
PPO. Dynamic Development, P.O. Box 582, El Toro, CA.

152 POPULAR MECHANICS

CWN Your Own Phona and Sees Mongy. We Carry g Full
Linir of Reguisr and Deaignar Fhones ad Low Discount Prioss.
For Irlprrnanon and Free Calaiog Call 312-438-5221 O Wrile:
Chanlity Teecommunications. 402 158 Ave., Brooktyn, WY
1121

OF INTEREST TO WOMEN

YORCET Winmng indormation, £2.00. MEW'S RKGHTS
AESOCIATION, 1808, Foreat Lake, MN S5025-0180

NERYOUS, TENSET You Can Leam To Falas, Book
fﬁmm.wnummw.m
1

BIBLE Cuestions arsvered, Stamped anvelops, Bylon,
17167 Banber, Defroit. Michigan 48218

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXISTING Credits 4 Job Experience. Fast. [614) BE3-1 79,
Wiite: Box 13151- T, Columbus, Ohic 43213

FIMANCE YOUN DREAMS with Governmant and Founde:
bon Granis. Detafs $1.00. TOU-FME, 432 PCH, Harmoss
Baach, Californéa B0254

COLLEGE DEGREES BY MAIL, Renowmad Uinevarsites
B Muity-nccradited Bachelors, Mawlers, PH.Os . . . Free
reveaing delsds  Courmelng, Box 37-MP8,  Tustn,
Californa G660,

BORROW By Mal? Free Delads| MBG-PUMBEZ, Box 2298,
Sardusky. OH. #4870,

CONFIDENTIAL Chicags Muiling Address: Bussness, Poc.
sonal. Gmea 18441 Mad Canter, 323(k) Frankin,d Chicago,
BOEDE

QUILTING CAM BE A LOT MORE FUN And go twice s 1851
whies ang on 8 rama. Ths ong comas apan for sasy slorsga
and you can make it in & weskend. Sena §2.25 for plan io:
mwmﬁ PRCE, Baa 10714, Radic Cny Sis.,
LY, 10101

GOVERNMENT SURPLUS

REMAILING SERVICE

DEFENDABLE, Confidential Remailing. Postal Shoppe,
350 Easl D00 South, Sall Like City, Litak B4111

REMAILING 20z Forwarding $18.00 yearly. “Economall”,
Box 541 Ephrais, Weshmpgion BB825.

YERMONT remais 5100 stamped singla. P.0. Box B,
Rangolph, Vermonl DS060

FLORIDA - Phone Answoenng Servics.
Checemate, Bow 1425, Winter Haven, Flonda 33880

[Continued on nex page)



REMAILING SERVICE
e {COStIRY from preceding page}
FLOMDA REMAILS . Admn, BXM
Autian Drive, Jackeorvils, Fodds 22210

SASKATCHEWAM FAamalng. Cendral, Box 101, Foam
Lk, Saskatchewan, Canada 504 1A0

CONFIDENTIAL MAL & PHONE Cals Feceived and
Forwtrded Dallty (SASE). Cenmtral, Box 368PH. Clinmont, DE
18703

UNLISTED ADDRESS. Discreat and cotfidantisl. Ramal
$1.00 Single. Mal Forwarding Service, 8050 5. Main,
Heomushon, Tanaa 77025

PEMMSYLVAMIA REMAILS: Pro-stamped Mall Forward-
ingyFacpiving §1.00 each, Eranceto, Box 408884, Suite 1308,
Land Tale Biog., Fhilsdeiph, PA 19110

HATIONWIDE Ramaiing-Fhone Serice ... Stamped Sin-
gles 50¢ For Detmis Sand SASE. Sylbran 1, Bex 9116,
Fourdain Waley, b, SET08

COMFIDENTIAL Mall Forwarding Feceiving. Oriando Mail
Drop, Box V802N, Oriando, FL 32880

TOBACCE

RECIPES, COOKING, ETC

WALL THPE RACK WITH HUMIDOR Lisks your cwn_ Pho-
ooy of wticle shows all detaih. Prios 45¢, Send onder 1o
Populsr Wachsnics, Dept, PMCE Box 1014, Aadio City Sta,,
Flow York, MY, 10101

BOOKLET- Hints, Fects, Recipss. §2.00 LEASE Homed,
A1, o Wi, Wilkamsbung, (M. 47383

FRONT Ranga Chil Fecipes & Tipa, 55.00. Trais End Chill,
Box 2027, Longmond, 0O 80501

SCIENCE & CHEMISTRY

LABORATORY Chemicata, GRsswars — Apparatus, Cai-
mgu!hm Datoa Sciantifie, $34 5. 13 Strest, Manfowoc,
Wisconsin 4220

MUSHROOM BOOKLET $6.00, Recipe Exchange, F.O,
Box 1223 Bwmimil, N.J, 07501

HOW To Cook Lise & Chel — Easy Rectpes — Delicious
Reeults, 5355, I Ambra Associates, PO, Box 043, Prtsiond,
WY 1453

TESLA COILE: 1007 Arcs| Five Plan Manusl 515,00 Cata-
log §1.00, BAL Scantfic, 215 West First, Sulls 105-47PM,
Tustin, CA B2680

FORMULAS, PLANS, ETC.

ANY Forrmula $10,00, Catalog  Troatiss 51,00, Betfort, Ban
588, Chicago, 60850

DOURMET Kanhicky Rocipas. Delicious. 35.00. SASE. Box
247, Pans, KY. 40381-0247

DIRBETIC DESSERTS 12 Dolbcsus Fiacipes $3.50. A, 1K,
Box 882, Huntington, Indans 45750

FROM Granoma s Candy KAchar Ten Detectabie Deights!
Candy Fecipes. S2.00. Hier, 731 Bode Circls, Mo. 317,
Holtman Estates, . 80134

EONETMAKING FORMULAS — THOUSAMDS! CATA-
LOG $3.00 (REFUNDABLE): Gwa3, Bax 193, Brooktield,
Wisconsin 53005-0193

WORLDWIDE MAIL FORWARDING 25 years enparisnce.
MATD, Box 1418, Sarescts, FL 23578

PENNSYLYANIA Remails Recerang-Forwanding. §1.00
Each. IDS, P.O. Baox 26431, Philodeiphia. P4 15141

TRAVEL & RESORTS

MOVE TO FLORIDA! IT"S EASYT Bookisd teils how. $4.00,
Monaco Housa, Box 2394, FL Myars. FL 33000

BEATTLE, Receiving - Formanding Dady, t'L.g Discreed
Ramaing. Evergrean saliers, Box 30675,

SPECIAL SERVICES

INFORMATION On anything Forguson FResearch
Specialists, 80-18 Woodside, Weodside, Néw Yok 11377

COLORADOD HRemails, FscsvingForwarding.  Pre-
sadressed'Stamped B¢ sach. ReDirect, P.O. Box 281,
ocale, CO 80453

DALY Remading. §1.00 Sxghn. Leogix-PS208, Box 4722,
Honokilu, Hawsii 96813

HEBRASKA Remalls, Contidental Busness Personad,
[Dependable. Gendco, Bow 31751, Omaha, N8 5813

HOW TO MAXE MONEY THROUGH CLASSIFIED AD-
VEATISIMGA. Booklal shows you how o stan youwr own busi-
ness with Classifed Advertising OMLY §1.00 FOR BOONK-
LET — (5200 coupon refundible with firs omder). HE,
KAPPEL, POPULAR MECHANICE, DEPT. P, 234 WEST
STTH BT, NEW YORK, NY 1008

BETTER HEALTH

MISCELLAMEQUS

KILL ROACHES with Househakd Progducts, Mo Odo, Easy,
Craap, 53,95 for Recipe. PME, Box 10427, Conpus Chisti, TX
TR0

TELEPHONE SUPERMARKETT] Al Phones and Accesss-
rgn. Ingtall Yoursell & Save $35 - FREE CATALOG. Tre
Prong Cornpany., Depl. B01, 1472 Oddetad Drive, Redwood
Caty, CA B3

PHOTO ID. Sealed in plashic. All sintes, provinces. 24-
nours. GUARANTEED, Send £6.00 (2/510,00), photo, narma,
acdresa, heighl, weighl, hair, eyes, brihdate. CARDIMAL,
207T1-46 Emerson, Jacksomvvile, Flonda 32207,

PHOTO IDENTWFICATION CARDS . . | Certificates _
GUARANTEED! Sarmnples 25¢ . . Bﬂmﬂﬂﬁlﬂi-?ﬂ-ﬂ
Peowidencs, AL 02800

CAMNAMENTAL bron Dasgns. Bock of 1800 beavutiful prac-
toal desgne dor ralings, cokerns, ebe. Free Litersiune.
Cunningham, Bex 20005, Sal Lake City, Utah 845 20-0005 —
— (38617 Soath 3200 Weat]

IDENTIFICATION CARDSE . . , CENTIFICATESR . . . B2
SELECTIOMS. Sampies 25¢. Documents, Bon 5684-T, B
Manbe, Calif. B1731

BOOK SALE! Make ionary with your ideasl $2.88. Writing
Courss for Mongy, Laarn haw 1o writs. Send for Fres informa-
tion. Wisa: Cargen Sales, 1829 Euterpe Si., Mew Oneans, LA
T3

LUMCH PAIL SANDWICHES Over 100 Eaxy Imaginative
Sandwichea For The Brown Bagger 52.00. Box 341 PMI,
Clirdon, lowa. S37E2-0541

HYFNOTIC shin— Inchades proven method! Rush
$2.65 plus $125 postapa: Strutrel, 52E0 Modh Cerirsl,
Chicago., S083),

WANTED MISCELLANEOUS

ALLERGQY, MEADACHE, -lorizetion, Owerwaight, Wiring
booisats §%.pe. |l Climatologist, M4EPMI Troy, Chicego,
G0G1E

YITA-HEALTH Yitemin and Mineral Supplements Er-
harcns Daily Diel, Catalog 51.50 Refundable. Yita-Heaith,
T169 N.W. Lingley Foad, Kansas City, MO B4152

BECRET, non-dit, fod and dirs hsalth plen. Works| Low
Cholesternl. Cured my arihrilial Much, morel Secrets may
wark lor you' Sabstection guarsetesd. SASE Iree delalls. Or
Send §7.05 Good Heath, T34 Castle, Wichita, Kanaas
araar

40 LAOUEURS. UNUBUAL, UKSOUE, AND DELICIOUS.
Use summaer trits, Delight Inends. Easy, detaled recipes.
Cusplicats most brand-nama condials. Heve fen and save §2-
$10 par boltte. Sand §3 - Cheer Delight, 5666 LaJola Bivd,,
Bults P307, Ladoka, CA §2037.

“TEN DELICIOUS RHUBAAB RECIPES. $3.00, BASE.
Peterson, M 3830 Kowa Court, Spokene, YA 88208

FINNISH PASTRIES, A Complate kisal, Serve Mot Or Cold.
$3.00, Sy Ertprpribad, P.0O. Bon 251, Canty, OR 87013

BAUERKRAUT soup B other delicious, tasty recipe.
$5.00, T4 Cailfle. Wichita, Karsad 87207

WINEMAKING, BEERMAKING &
OTHER RECIPES

WINEMAKING-BEERMAKING-OASOHOL. Free Supply
Ceialop. Yeas! Equipment Continenial, Box G6016-PM,
Indianapods, Ind. 46268
WINEMANERS-Geermakers: Froa llustrwied catmiog of
supplie. Samplex, Box 12IT6R. Minneapcis, Minnescls
554120276

MAKE QUALITY BEER, Wine. Free catalog. Yillage Siore,
Box C-51PM, Westpor, MA 02780

WINEMAXERG-BEERMAKERS — Fron Catpiog—Fast
Senvice—Lage Sslection: Kraus, Box TASL, Indegarcents,
Missoun B4053.

BEERLOVERS! Braw Amarican nd ELropasn beer. Com-
plste ks, Equipmant, Supphies. FREE delads. Duanae impots
nc., Depatment P, PO, Box C-500, Hershay, PA. 17033

BEER LOVERS — Brew your own. Dalicious! inmapansh|

Free Catalcg. Bear Gowr, Box 25083M, Lansing. Mickigan
A

FOR THE HOME

SCREEN garage doorway. Beezes, No insects. Informa-
o, Hotine. Pheasar Yalley, i 22548

AEPAIRS AND SERVICING

REFRIGERATOR TUNE-UP THAT CUTE OPFERATING
COSTHE, Ammembar o refrigeraior in good oondifion runs leks
and sives dofecs. Photooopy o afich inallable ko 51 .00
Sand ondet ta: Populay Mechancs, Dept. PMCS, Box 1014,
Rindic City Station, Mew York, N 10101

GARDENING & LAWN CARE

SOUIRRELS n the altic? Or garden 7 Or MOST animals and
inascts. Clon'y fumigabe (§100]. Smmmm $2.00,
SASE: attic, Box 1054, Marrmack, NH

ORAAMIC Lioukd Ferilzer, Home, Liwn, Garden. Sample
$4.00, Daalerships. Owpanc. AR, Box 35, Boals, Mebraska
BREX)

BUILD A WINDOW GREEWNOUSE —Converting 8 win-
e i yoyr homig 30 @ mini greprhouss armounsts o iftie mors
than itaching o bos-fe plaxiglies sncicaurs io e outside.
Thoi eiviiruify ith this w0u SOMT 00 @ Teng o e window offwar than

GOLD, Sikver, Platium, Medcury, Talalum wasied, Onas
. Free circular, Wholsaale Termimal, PO Box 191,
Morwood, MA 02062

SCRAP BILVER CONTACTE, FORKLIFT CONTACTSE,
Myrile 5. Elizabath, NJ 07202

HUGE BAVIMGS, Elimnete deser mark-.ups, Free Trial
MTW: Tarirsh arvargdd. Licyds-PMEC, Rekion,
Mirsls. 61704

FREE HEARIMG AID CATALDG - Save i by mad! Wite:
"MoneySavers”, QEM-PLE, Langdon, Sepulveda, Califomea
mmmmlnm

SAVE Half by Buying Meanng Axis Direct, Monh Tral Res
Compary Inc., Box 304, Bricgepo, Ohio 43912

mmmmcmmmw o Baksman
Wl Call. Try Betore You buy! Bhoces, Depl. 132-F, Brookpar,
L EXg1d

addl yEs 0 e Fame—ihe window sisye intact Mo
drafts i wirier, na need for caulking. For plans sand $2 65 o;

ar Mechamics, Depl, PMCE, Box 1014, Fada Coy Sta.
Meew Yoo, MY, 10001

PREE Encyckpeta Winemaking Beermaking Suppiis.
Equipment. Ingredients. Seng $1.00 sfipping, handing.
Vynaw, Box PM7488, Rochester, NY 14815

FREE BEERMAKING BOCK Plus Calsiog. Finesi Equip-

DADS RECIPES. Kahua, Brangy, Punch. 52.00. 1004
wisst Clare, Champasgn, IL 61820

WINE'BEER MANING Catalog: B&J Emerprises, 1845
South 18, Springliekd, ilncls 62703

mmwrmmw‘n
Box #51MA, Oaiiand, Califomis 4604

mmmmmsummm.m
catabog. Vineyard & Brew, 545 Asterun, Goo, Ml 48783

BEERMAKERS! Maks your own Beer insxpansively. Free
Inkormation. Binder, Box B854, Atanta, GA 30319

FREE Raport How To Save 5555 Protecting Your Home.

Proteclion Unimited, Depl PMI1, Box 22, Bradley, Winoks
BOE

HIOH TECHNOLOGY Security Sensos. Home, Tar. Senlny
Security Systerms, BIS0 5. Main, Houslon Tasss TH02S5

DOORWindcw Adarrms Trem §10.00, Fluotsdcent Lambems.
Acandis, P.0. Box 5876, Balngham, Waahinglon SE2IT

FLOWERS, PLANTS & NURSERY
BUPPLIES

GROW QIMSEMWG, very Proiabie. Hawe sesds, molm
Golderssal Comgplela miormaton, K Coline, Yiola, owa
£2350

LEARMW Landscaping sl home, Fres bookiel Lifetime
Caresr Schooks, Dept A-18, 2051 Bary Avenue, Los Angaies,
Codibarmia G006

BECURITY PRODUCTS! Protact your home mnd Tamdy.
Low costi Effectivel FREE trochure. Secunty Speciaity, Box
205, Sen Antonio, Texas TH2M)

HOME SECURITY CATALDGUE Essy {0 understand guide
including componants and sysiem kits, $2.00. Security Canter,
SOTES US 31 N.. South Bend, indiana 46837

GUARANTEED TO PREVENT HOME BREAK-IN whils on
vecation Essy, uss-once WL information §1.00, wt $11.50
Juftery Lusd) inc., 6271 Hichingham, Ypatant, Mi 48187,

FW'S DESTSELLING "COMPLETE GARDEN GUIDE"
For fhun eratm wh fupsds. all the Dasics. . fast! Supexbly onga-
righd W lamous "Mastar Guide” kvmal. Dezens of tabies,
charts ard @husirations. Lteoslly Cramemad with bmety bonus
apacialiing ke vegatable. uits., ruts snd harbs, parden poats,
iorage struchures, plntng Sates. Oaby $4.05 + 50 Lo cover
postage and handing. PM Conplele Garden Gusde, Dept.
PR4CE, Box 1014, Aad City Sh., New York, MUY, 10101

CRIME [ INCREASING! Send §5.00 10; "How To Protect
Yoursef! From Buglany™, PO, Bon 6527-P, Modesin,
Caldoenia, B5355.

BURGLAR, fira, car| Finesl sguipment| Seve! Fres cotsing,
AAS, 4148 Lorna Square, Birmingham, AL 35216,
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AN AFFORDABLE DREAM

Your own self-employment venture that can earn you $700 a week!

One thing is for sure. i you work for someone
else you'll never gel rich. The boss might, but
pou won't. s his business, he gets all the
money, satsiaction, and recogniton, What if
pou didn’t have a boss to tell you when you could
go on vacation? What if you called the shota?

Chimney Sweeping

Here's 2 new business where you can cam
more in one hour than most jobs pay for a whole
day. More in one week than a lot of people
make in an entire month. You're the boss. You
et the hours and best of all, it's fun, You'll work
your tail off, but the business will be your baby.
I've had people tell me that the August West
Chimney Cleaning System literally changed
thelr lives. Mot just because of the money they
are making or the fact that they use more lvory
soap, but mainly because they are motivated
They're doing their own thing and loving ir.

How much money?

Recently | telephoned some of the people we
helped get started 1n the chimney cleaning busi-
ness. | wanied to find out — first hand — just
how well they were doing. With thelr permis.
sion, | recorded our conversations. We then had
a record made which vou can play on your rec.
ard player when pou recelve our Information.
Here's whal a couple of them said

Dave Richlson, Ohio

“The 3rd quarter of this year | did $23.000, the
dth quarter | did $24,000. We should hit some-
where between 55 and 60 thousand this year, "

Fran Watts, Virginla

“If we nead $200 ar the end of the week, it's
simply @ matter of moking a couple of phone
calls. The repeats are just fantastic!™

John Moszulski, Cenada
“Last month | worked 18 days, and [ made
2,600 bucks. "

Ed & Mo Simonson, Texas

“We're very pleased with it. We're making o
dream come true. We've always wanted some
land and thanks to chimney sweeping we now
own 30 ocres "

“In October of "78 we made $1 530 Thar was
our first October. OK, now in October of 79,
which was last pear, we made $3, 245 Now in
October of 80 we grossed $36.593. In one
month. We're mn]-ung o Erand a week,"”

Just what dao these people do 1o eam that kind
of money? Sweep chimneys. Six to eight & day if
they're fulltime. Two or three an evening plus
ten to sbiteen on the weekends in the case of
part-imers who keep their present jobs. Since
the sverage charme & 545 for the first and 335
for each additional in the same house, it's easy

to see how Ed and his wife Mo are making two

grand & week,
But Why?

Why would anyone pay $45 to have his or
her chimney cleaned? That can be answered in
one word — SAFETY!

When salid fuels such as coal and wood are
burned in a fireplace or woodstove, they give off
& flammable by-product called soot. What ks
sool? Soot is a combinadon of fly ash and creo-
sotg. Creosote 15 the flammable unburned res-
idue left over when wood doesn't burm com-
pletely, The creosote combines with the fly ash
and the smohe carries £ Into the chimney flue.
This soot then sticks wo the flue. When a quarter
inch or more of this stuf bullds up on the chim-
ney walls, it can cause a dangerous chimney fire,

A Chimney Fire

Imagine this tall stack coated inside with a
quarter or hall inch of flammable soot. When
the right amount of hest and oxygen get this
stufl burning, you have yourself a real fireworks
show. As the crecsote bumns, the heat causes
the natural draft of the chimney to increase ten
fold. What you now have is a blast fumace that
looks and sounds fike 2 rocket taking off, The
temperature of the chimney fire, 2000-3000
degrees, i enocugh b disintégrate the mottar
holding the chimney together flaming balls
of soot shooting out the chimney's top can land
on the roof and the dry leaves sumounding the
house. Needless to say — this situathon ks unde-
sirable and the people who've lived through it
get their chimneys cleaned regularly.

According 1o the Majonal Fire Commission
there were 60,000 chimney fires in the LS. in
1980 causing 300,000,000 of damage. 75%
of all fatal residential fies in Vermont, for in-
stance, were caused by faulty installation and
mainteniance of woodstoves. Tens of millions of
people are using wood o supplement the high
cost of ol There are over 40 milllon woodburn-
ing chimneys in the U5, These people need
vou ta clean thels chimneys

The Height of Technol

How do you clean, a chimney? You do if as
quickly and efficiently as possible. The more
chimneys you can elean In a day the more lives
and loss of property you'll save. And how do
you do a good job in record time? You use the
most advanced system available — The August
West System,

One af the key elements in the August West
System 1s the SootSweeper. This machine i a
high-powered, high-volume dust collection unit
that was destgned specifically for cheaning chim-
neys. When | first started cleaning chimneys |
used & large vacuum treck It worked well, but
they cost over 320,000 now. | also had a prob-

lem with the 100 feet of hose, It didn't always
reach the fireplace from outside. The powerful
but portable SootSweeper has the same kind of
air-moving muscle as a vacuum truck, but you
can bring it right in the house . New filter technol-
ogy i the key to its efficiency and dependability.

Other key elements of our system are an
assortment of high carbon steel brushes, special-
ly designed fiberglazs cleaning rods, roof safery
equipment, an easy-to-follow handbook with
everything from advertising to chimney design,
a bi-monthly newsletter, telephone consultation
and much, much more. | don't have room 1o go
into all the details right now. Our information kit
will axplaln evarything te you.

I'd just like 1o say that many years and & tre-
mendous amount of devotion have gone Into
the development of the August West System.
We are a strong company with over 5,000
sweeps in our network! You can join us and
coufit on us to help you bulld a business you can
be proud of We are proud of what we do and
the quality of sur equipment and service to you
reflects our pride

To sum up, then. . .
Sweeping chimneys may nol exactly be a
“Lazy man's way 1o riches . . you'll work hard
but the pay is exceptional. the demand is
steadily growing and new equipment and meth-
odls make the job far easler. faster and safer than
ever before, Perhaps best of all, this 15 one of
those “dream” businesses that so many of us are
always looking for: & business with flexible hours
and very low overhead
Find out more about what it's like to be &
chimney sweep cleaning 25 chimneys or more a
week, Just call TOLL FREE B00-243-5166
and ask for extension 217, I'll rush you a de-
talled Information kit with the complete August
West Story and your 33%1 RPM record entitled,
“Mow, Hear It From The Sweeps.” We urge you
to call us at no obligation, TODAY

West Systems, Inc.
Dept. 2117, 14 Wilkon Road
Westport. Connecticut (6880

August Weat

Bystems

Call TOLL-FREE: 800-243-5166
Ask for Extension 217 for full details
[In Connecticut 226-0754)
Copyright © 1982 August West Syaterra. Tnc



How Havoline Supreme can help you
get the most out of your car.

Proven protectionup front. Backed by improved mileage.

Whether you change vour  tough, high-speed state trooper Listento
own oil or someone else does,  cars and severe stop-and-go an expert.
there are some important g = driving in New York _ Top Indy 500
things you should know 7 City taxis. f‘ =g driver Tom
about Havoline Supreme. ' Sneva calls

First of all, Havoline h':?;:' 521:5 Havoline Supreme a “very
Supreme has a Texaco- gasoline. sophisticated oil.. one that a

developed, balanced

additive system with a

built-in, special friction fighter,
And its multigrade rating

. rudent carowner should
P Fuel cconomytests P
2 use on a regular

proved it. Comparedtoacon- - " r
ventional motor oil, Havoline @edule:.
i _ Shouldn

offers the convenience of all- you?
vear-round, wide-temperature
range protection.
Havoline Supreme, withiits special friction-
gives you proven fighting additive, helps save
B on. gasoline,
The final test of a motor oil Havolineis
comes under actual driving diesel tested. |
conditions. Havoline Supreme  Ifyou ownadiesel, we
has proven it delivers the have good news. Havoline\
kind of protection neededin ~ 10W-30 has the API-SF/CC

rating required by most
engines like yours. And it’s
been proven in punishing
diesel-powered taxis,

Vg

TEXACO
3

You can trust your car
to the products with the Star.



SMOKERS

U.S.GOV'T LATEST

REPORT:

King, Menthol or Box 100’s:

A whole carton of Carlton has
less tar than a single pack of...

...KINGS ...100’s
CUREN " A ] miE TR
g g, - o i i Wl e
Eent 12 10 Kart 100's 14 12
Winston Lghts 11 a8 Winston Lights 100's 12 0%
Mariborc 6 10 Eansc}n&r‘ﬂdgesm_ﬂ_a_l L1
Salem 4 11 Parkament Lights 100's 12 09
Kool Mids R I Salem 100 15 11
Mg on 15 12 Maron s 6 11
TAR & NICOTINE MUMBERS AS REFPORTED IN LATEST FTC REPORT
Carfton Kings Lessthan 0.5 0.1
Carlton Menthol Lessthan 0.5 0.1 Carlton Box 100°s Lessthan 0.5 0.1

Box—lowest of all brands—less than 0.01 mg. tar; 0.002 mg. nicotine.

arlton is lowest.

U5, Government laboratory tests confirm no cigarette lower in tar than Carlion

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

Box: Less than 0.5 mg. "wr”, 0.05 mg. nicotme, Saft Pack, Menthol and 100°s Box
Less than 0.5 mg, "war”, 0.1 mg, nicotine av. per cigarette, FTC Report Dec. 81,



