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IF WHAT YOU’RE PAINTING
ISN°’T ORDINARY.
WHY SHOULD YOUR PAINT BE?

Your father gave you that wagon for your fifth blrthday
Now it’s your turn to pass it on.
Any spray paint could make it
red again. If that’s all you wanted.
ut Rust- O]eum with an average
of 50% more protective ingredients

than its nearest competitor,can do more Thie One
hisprotectve formula notonly m i
prevents rust, it also gives metal better ABD2-QPG-NZH9
?rﬂtectmn from chipping, peeling and %
ading than other spray paints. CORPORATION

Something you mlght want to think about next time
you're painting something you care very much about.

ANY METALWORTH PAINTING, IS WORTH PROTECTING.

B1987 Rus-THeum Corporaiion U5 A



WHEN IT GOMES TO PROTEGTION,
THE WIDE STICK

IS IN BETTER SHAPE.

The fact is, Speed Stick is over
50% wider than most ordinary
narrow sticks. That’s why we think
you’ll prefer Speed Stick Super Dry
Anu-Perspirant’s unique wide shape.

THE WIDE STICK .

FOR EFFECTIVE PROTECTION
AGAINST WETNESS AND ODOR. &
&
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SIal'l your own mnnev making husmessl

in SMAll ENGINE ==

sel-wce and repair &+

mFLﬁﬂDH'mmﬁmhﬂﬂm right at home- mhnlprnu every step of the way.

In just a shori time, you can be ready to join
one of ihe fastest growing indusiries in America
.o 80 Industry where qualified men are making
from $10.00 to $15.00 per hour. .. and that's just
for labor, Parts, engines and accessories add even

No experience necessary.

You don'l need to be a ‘born mechanic® or have
prior experience. I you can read, you can masier
this profitable trade right ol home, In your spare-
time, without missing a single pavcheck. Lessons

ure fally Mlustrated —so clear you can'l go wrong.

We guide you every step
of the way, including 1ested
and proven instructions on
how to get business, what
10 charge, how 1o gei free
advertising, where to gel
supplies wholesale . . . all
the “tricks of the trade’. . .
all the inside facis you
need toassure success right
from the star

mare to the profits. Because lh-r small engine
industry has grown so
guickly, an acute shoriage
of qualificd Small Engine
Professionals exlsts throwgh-
out the coontry. When you
ser how many small engines
are in use ioday, it's easy 1o
understand why qualified
men command such high
prices —as much as $17.50 ‘
for & simple tune-up that
takes less than an hour.
65-million small engines
are in service today!

That's right — there are over sixty-five million
2cycle and 4-cycle small engines in service
across the U.S.A. That's the official count from
the Engine Service Assn., and new engines are
being built at a rate of one-million per month!
With fully accredited and approved Foley-Bel-

Leam At I-imt In Your Spare Time.

INCREASED INCOME
“I've had about §

¥Pari eXperience res
pairing small rm-
gines . bur repairs
were only minor. ..
waril I started the
Faley-Releaw Course”

Walter H. Strick
Campbell, California

saW training. you can soon have the skill and
knowledge 1o make iop money servicing these
engines, Homeowners and businessmen will
seck you out and pay you well 1o service and re-
pair their lawamowers, tillers, edgers,

rakes, garden tractors, chain saws, mini-bikes,
spmowmaobiles . . .

With our famous ‘learn-by-doing” traning
method, you get actual ‘hands-on’ experience
with specmlized tools and eguipment you'll re-
ceive with your traming, plus a brand-new 4HP
engine —all vours to keep.

Send Today for FREE facts!

You rizk nothing by accepting vhis offer to find
oul how Foley-Belsaw training can give you the
skills vou need o increase vour income in a
high-profit, recession-proof business of your

go-carts, the list is almost

endless.

You get all this Professional equipment with
your course, PLUS 4 H.P. Engine . ... ALL
YOURS TO KEEP. ... All at NO EXTRA COST.

ow,

Just 6l in and mail coupon below (or send post-
card) to receive full information and details by
return mail. DO IT TODAY !

FOLEY-BELSAW INSTITUTE of
SMALL ENGINE REPAIR

50247 Fiald Bidg., Kansas City, MO, 64111
. . No salesman will call

smrnmm. » Kansas City, Mo. B4111

[1 YES, please send me the FREE booklst that

gives full detads about starfing my own biEsmness in
Small Engine Repair. | understand thess i no obligation
and that no salesman will call

NAME

ADDRESS

I cITY
I STATE
==
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EDITOR'S
NOTES

en the “last
American con-
vertible” rolled oft
the Cadillac assem-
bly line back in 19786,
it appeared that an
era had passed. No
more ragtops from
U.5. manufacturers!
It almost seemed like
heresy.

But the dream of
driving with the top
down in the sunshine
never died among
car buyers. They
found other ways to
get open-top cars. Specialists came along who could alter a standard car and
turn it out as a beautiful convertible, The demand kept growing, so now all
three of America’s major manufacturers offer convertibles once again. And
owners love ‘em, as West Coast Editor Michael Lamm reports on page 58, To
get the photos for the article required a convertible of sorts on our part. We
built a wood structure on the bed of a pickup so our photographer could get
high-angle shots as the cars were moving (on an airport runway, as a matter
of fact). The photos are great. but the ride . . . well. we'll take a real convertible
anytime. .. ... Are you afraid of computers? \We're certain that many readers
would like to join the computer generation, but are intimidated by all that talk
about ROM, RAM. bytes and the like. You have help in this issue, Beginning on
page 83 is PM's new Computer Guide. And even if you're already a user, look
on page 92 for PM’'s home computer center you can build yourself,

Lots of wind- m-mn-hmr riding for convertibles shooting.

Rarely has a newcomer to our staff
made such a grand entrance as our
new Boating and Outdoors Editor.
The first time we've shown Ray Hill's
picture is this month—smack on the
cover. With his only piloting experi-
ence being a bit of hot-air ballooning.
Ray volunteered to fly the new Para-
Plane for the story that begins on
page 66. (And, ves. he really did
learn to fly in 15 minutes!)

Mot that any of the foregoing is out
of character, Ray is anything but an
armchair sportsman. He's a white-
water canogist. rock climber, skydiv-
er, backpacker, boater. RV camper—
and motorcycle road racer.

You can look forward to lots more
outdoor action in future issues. PM

Even commuting to the office can be an
outdoors activity, claims PM’s Ray Hill.

POPULAR MECHANICS = ALGLUST 1583

. " wouldn't deliberately
Y expose any paint to
e 200 hours of torturously
"/ corrosive salt spray. But
we did.
The results? Half the com-
J petitor's top coat and primer
" samples blistered, But Rust
' Beater® Acrylic samples were
unaffected.

DECROLON™ r?‘,
ACRYLIC
WINS THE
EXPOSURE
TEST. Ayearinthe s~
Florida sun and salt
air might be pure bliss
for you. But it can wreak ™,
real havoc on the wrong
paint.

Steel panels painted with a
competitor's product devel- —~
oped serious cracks in the pnmer
and top coat. But Decrolon weath-
erad 12 punishing months and
remained smooth and attractive.

BOTHDRY IN 15
2 '\ MINUTES. Rust Beater of-
2 | |fers you a choice of 12 hand-

some colors. Decrolon comes
in 18. And both give metal,
wood, and masonry a tough-
as-nails fashion finish that you

can start enjoying 15 minutes after
you put down the can.

RUST BEATER AND
DECROLON SPRAY PAINTS

E THE L
]

PO, BOX 8709 CLEVELAND, OH 24101




LETTERS

TO THE EDITOR

Rl

PM auto editors get a green light

Your auto editors really outdid them-
selves in your great Car Care Guide
(page 111, May "83). | thought | knew
something about cars, but your repon
on little-known things like braided-steel
hose and silicone brake fluid really
shook me up. | can't wait to try these
on the $38-an-hour mechanics we have
here. Thanks for an outstanding job.
DAVID YOUNGER
LIGHTHOUSE POINT. FLA.

I've been reading columns like Car

Clinie in other magazines for years, But
vour replies (o readers are the most
professional and technically complete
I've ever seen. It's good to know that
there are still some people who take
their work seriously and care enough to
do a good job. Thanks.

FRED VOSHELL

ESSINGTON. Pa

I never write to magazines, but in
your case | owe you such a debt of grat-
itude that [ just had to let you know. |

bought a 1983 Honda Civic on your
recommendation (Imports And Motor-
sports. page 10. Feb. "83). You sure
steered me right. The handling and
acceleration are excellent, as you said,
and | got 37 mpg even under the worst
driving conditions last winter. Many
thanks for your good advice.
5TU BEEBE
ASHUELOT, N.H

Managing Editor Bill Hartford re-
plies: Thanks for the kind words. We're
glad to hear that our evaluation is
borne out by your experience.

Hairy Harrier tale

As an ex-U.5. Navy fighter pilot. | was
extremely interested in your story by
Britisli Harrier pilot Lt. David Smith of
the Royal Navy (Falklands Diary Of A
Harrier Pilot, page 59, June ‘83). He's
not only a red-hot pilot, but also a darn
good storyteller. | was biting my nails
before the end of the first page.

I was also pleased to see that the
Rovy 2l Navy is now using its own pilots.
In the old days, 1 believe RAF pilots
were assigne 1 to the Fleet Air Arm. a
rather awkward arrangement.

E.J. TONER JH.
LT. CMDR.. USNR {RET.)
HOWELL N.L

New database software

I was very pleased to see your review
ef the computer database program
dBase Il (PM Software Monitor, page
62, May "83). It's all you said it is—and
more. Not only is it compatible with all
CP/M-capable computers, but it's also
available for IBM's PC/DOS.
ANNETTE R. FLOYSTRUP
DAKLAND. CALIF.

PM's big-job yard cart
Thought you might like to see a photo
of the garden cart | built from your
plans { 3uild This Garden Cart For The
Big Jous. page 123, June '82). 1 used
fat-tired chopper bike wheels and
reduced the length slightly to negotiate
our steep terrain more easily.

We had been looking at carts of this
type for : ome time. trying to figure out

b

PM's garden cart as slightly modified by
reader Williams for use on hilly ground.

how to build cne. Your excellent plans
did the job. Total cost was about $50,
which represents a considerable saving
over the $200 commercial models
we've seen—as well as a lot of person-
al satisfaction.
RICHARD WILLIAMS
AUBURN, CALIF,

I made the garden cart from your
plans and it's great, Thanks.

FAY C. DRYDEN

SOUTH LONDONDERRY, VT

Thank you both for letting us know.
For others who may be interested, pho-
tocopies of the garden cart plans are
available for $1.50 postpaid from Popu-
lar Mechanics, Box 1014, Radio City
Station, New York, N.Y. 10101

Gls don’t have fun

1 was offended by the irresponsible
statements made in your article on the
new jeep (The Jeep Is Dead, Long Live

HMMWV! page 89, Apr. "83). Your ref-
erences to “irreverent Gls” and “extra-
curricular Gl activities mvolving the
opposite sex” were demeaning 1o
members of the armed forces. Rarely
will you find soldiers in combat seeking
any of lifie’s pleasures other than that of
keeping themselves and their buddies
alive,

Also, you misused the term Gl This
acronym actually stands for govern-
ment issue and is properly applied only
to supplies. not peaple. | feel an apolo-
gy is in order.

DAMIEL 1. EVANS, M. 5GT.. USAF
(NO ADDRESS GIVEN)

QOur remarks were intended to be
lighthearted. not deprecatory. If other
members of the armed forces were
offended. we'd appreciate hearing
from them. The term GI, while it origi-
nally referred to government-issue
equipment. has been affectionately ap-
plied to soldiers ever since World War
I

Saw for southpaws
In your Jan. ‘83 Letters column (page
6), you advised a reader that Ski
makes a small portable circular saw
designed for lefi-handed use. I'd like 10
point out that we also manufacture a
similar lefi-handed saw. It's our Model
4200N trim saw and it has a 4%-inch

blade.

DAVE KILLEBREW
MAKITA U.E A INC,
455 WEST 3BTH 5T.
HOUSTON. TEX. 77018
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It's true. Only New Breed™ can really say it's the best-
tasting dog food in a bag. New Breed can say it because independent
tests proved it. In fact, New Breed is preferred to any
other dry dog food by 3 out of 4 dogs.
S0 while other dry dog food advertising might imply better taste,
if you want the one that's proven best tasting,
we ve got a whole new breed.




Wagner*revol

Introducing the Wagner Power Twin
airless sprayer/roller.

Imagine painting an en-
tire wall and never once coat-
ing your roller in a paint tray.

Or tackling some intri-
cate staining chore like shake
shingles without the endless
tedium of dabbing and pok-
ing with a brush.

Think about how nice it
would be to never again
have to pour paint from a can
to a tray.

Now you're beginning to
see the beauty of a versatile,
new tool that stands to revo-
lutionize painting around
the house.

The Wagner® Power
Twin" airless spray/roller

A Choice of Rolling
or Spraying,

Created especially for
home owners, the Wagner
Power Twin is the first and
only product of its kind.

It gives you the flexibility
of an in[ﬁrchan%eable spray
gun and roller, both on a
twenty-five foot hose.

e roller looks like the
usual kind, but that's where
the similarity ends. With this
roller, a squeeze of the trigger
pumps paint from the can,
straight to the inside of the
roller cover. Specially de-
signed perforations distribute
the paint evenly to the out-
side. So you can paint wall
after wall nonstop, in
smooth, even strokes. But

that's only half the story.

For covering large areas of
hard-to-paint surfaces. you
can attach the spray gun.

You'll be amazed how
fast you can paint siding, shut-
ters, decks, furniture, and
meore—all with a smooth, even
finish and no brush marks.

The spray gun comes
with a tough, tungsten car-
bide tip that lets you adjust
the fan width of the spray for
added precision.

And because it's pow-
ered by a piston pump, there’s
no bulky air compressor.

-“sps?_l_lx::'- Virtually
All Kinds of Paint.

The Wagner Power Twin
will spray oil-based paints
and even heavy latex paints.

You can also apply stains,
varnishes and lacquers. Or
almost any other liquid, in-
cluding sprayable pesticides.

Helpful Accessories.

A variety of accessories
can help make painting with
a Wagner Power Roller®

EVENn more

convenient ) y/
& N

and efficient.

For painting the ceiling or
for reaching the top of a wall,
\[::c:vu can avoid using a ladder

y adding an eighteen inch
extension to the roller

An optional spatter shield
will make the job all but
speckle free.

Power Twin roller cov-
ers are also available in four
different naps to give you every.
thing from a very fine finishon
plaster. drywall and woodwork
—to a more heavily textured
finish on stucco, rough plaster
and cinder blocks.




next painting project, whether
it's the new ’}.:mh}' room or the
old shed cmt back. consider
the incredible Wagner Power
Twin.

It's the kind of blue chip
investment thatll pay for it-
self over and over again in
time savings, ease and pro-
fessional-looking results.

Wi mnuﬂdm bedrooem mf:xiul'ry;- i, in j«u-.'r\\"""l
3 minutes with the Poveer Todn: I took us 57 W6 Wagh
munutes (and 8 dunks into the paint ey with o e
cornvengonal rodler

Wich the Pover Twin, this porch swing took us
2 minutes o paine. With a bash, it ok

MTELAES

For working outside, 12
and 24 inch spray tip exten-
sions will let you paint over-
hangs without having to
Lhm% » on scaffolding or up
a ladder

There's also a 25 foot
hose extension that increases
the total length to 50 feet.
So you can easily reach
the top of even a large
two story house

The Right Tool

for Painting’
Inside or Qutside.
When you con-
sider your

“How to.. " brochures ===
to help me learm more about p:unnng
with a Wagner® Power Twin™ and

Wagnn‘ Power Painter® airless
F‘*ﬂl i
City State S N

The Right Tool for Painting”




BILLHARTFORD

IMPORTS &
MOTORSPORTS

Where VWs |
come from

I've wanted to visit Os-
nabriick,. W. Ger., ever
since 1 learned
that it was there

that the Wilhelm

Karmann compa-
ny made the spor-
ty version of the Beotle
for Volkswagen, That

was the Karmann Ghia. and it was only
one body among many that this leg-
endary coachbuilder has crafted for
VW, Porsche, BMW and others.
Karmann currently is making the Sci-
rocco and Rabbit convertible for YW,
During my visit in May to see the pro-

VW's convertible Rabbits are lovingly
handled at KEarmann works in Osnabrick.

duction of the Wolfsburg Edition Sci-
roccos and HRabbit convertibles, |
watched a one-minute celebration as
the 600.000th Scirocco came off the
line, a silver Califomia wersion. the

o b SN

Hottest Scirocco is the Wolfsburg Edition
with racing body—for California oniy.

model I later had a chance to drive. It's
the poshest Scirocco yet, and fast and
smooth, Bodywork is IMSA-racer look-
ing and the interior is leather.

After Karmann makes the body
pieces unigque to the convertible ver-
sion of the Rabbit and puts it all togeth-
er. the multilayered top is fitted, It's a
work of art and you won't see anything
like it this side of $100,000.

Now wou know that two of VW's
Woelfsburg Editions are from Osna-
briick. What about the Habbit and Jet-
ta? The Rabbit is from the Pennsylva-
nia plant, and equipped as it is, it's a
great $6,990 package. The real Wolfs-
burger, my choice for an all-around
family car, is the Jetta. It bundies func-
tion and fun into a single vehicle. The
Jetta we drove around Osnabriick (be-
low) is a knockout. Don't wait for a con-
vertible version. though. The one we
photographed was put together by Kar-
mann crafismen just for fun.

Lieber ei

n
. Osnabriicker”

als zwei

Wolfsbung Jetta is $8,390. Topless version, seen at Karmann museum, is experimental,

10

Racing with Renault
Wherever you live, it's hard 1w go
around the block without seeing at
least one Alliance sedan on the road
{and this fall there'll be an Encore. a
hatchback version). On the track. a Kel-
sey-Hayes Alliance is being fielded by
Detroit Renault dealers and you can
catch it at IMSA Champion Spark Plug
Challenge races.

The Alliance campaign is only the
latest Renault entry in motorsports.
LeCars have been buzzing around East
Coast circuits in the RHenault Cup, and

Renault Alliance, set up for IMSA compe-
tigon, will have Car Kizer at the wheal.

in Formula One Grand Prix racing the
Benault Team with its yellow trbos is
a formidable presence, especially with
world champ Alain Prost and American
Eddie Chesver doing the driving

Turbo on 4wd wagen boosts hp up to 95.

The turbocharged Subarus are here.
The station wagon and BRAT are hoth
Turbo-Traction models, an apt name
for these wugh four-wheel drives
which now have blowers on their 1.8-
liter, Fiel-injected Fowrs. Their on-
demand 4wd is coupled with an auto-
matic  transmission, making them
unique in their class. We're itching to
get our hands on these three-speed
automatics for some serious scram-
bling. because they look like Subaru’s
best vehicles ever. And they've got
good looks to go with the traction. Now,
if they'd just dump the dumb badge
with all the stars. ™
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It’s worth its weight in fbugh protection.

If you're driving one of today’s staying power to keep giving provides tough protection, foo,
precision-engineered, high your engine the protection it for hard-working, load-carrying

performance cars, you need needs—even under infense
tfough engine protection. That's  pressure. And GT Performance
_ why Pennzoil GT Performanceis  has built-in friction reducers

" specially formulated in an SAE to help high revving engines
20W-50 weight fo stand the run easier, increasing their
strain hlghiiﬁu!’s put on motor
oil. GT Pe > is Qlso




HIGH TECH"

VA:bns

Objective: Build a remarkably tough
radial with a rugged
appearance that’s aggressive
enough to meet the

challenge of any terrain.
Solution: The Radial Mud-Terrain T/A"

——
—
—

The Radial Mud-Terrcin T/A®
tire's aggressive. nondirectional
tread design offers excellent

traction in deep mud or snow.
Scalloped/offset shoulder Jugfil'
give maximum bite. And low
rubber-to-void ratio in tread
area provides excellent
self-cleaning action.

___The Radial Mud-Terrain T/A—
~  the first and only race-proven
radial mud tre—is available in
stemdard sizes o fit most original
equipment wheels. And every
Radial Mud-Terrain T/A is as
aggressive as it looks, with bold
raised whife letters and a large
nugged tread pattern.



BFGoodrich

BFGoodrich makes a complete line of
advanced T/A® High Tech® Radials,
including the Radial Mud-Terrain T/A
emd Radial All-Terrain T/A"™ These

radials are respected worldwide for
their impressive racing record end
outstanding road perdormance. If you're
locking for a rugged radial with
perdormance you can depend on. there’s
a T/A High Tech Radial designed for you.

The design of the Radial Mud-Terrain T/A
includes this unique combination of
advanced materials and technology:

A. Tread pitch sequencing for a quiet ride.
B. Large center grooves to help
reduce hydroplemning.
C. Three-ply radial construction helps
D. Four-ply DuroGard® folded belt
system for durability in the critical
siress areas.




ALL

OUTDOORS

OMC'’s hot new 150-hp outboards

“Bass fishing boats are really at the
leading edge of boating performance,”
Ron Shearer was telling me as we
stood on the dock. A professional tour-
nament fisherman, Ron was explaining
why he and many other bass pros are
using Johnson's new 150-hp GT V6.
It's a hopped-up version of Johnson's
standard 150. Changes include recali-
brated carbs. a redesigned gearcase
and lower unit for freer exhaust flow,
and racing-style motor mounts for
high-speed steering responsiveness. In
tournament bass fishing, getting o the
good spots the quickest can be the dif-

ference between winning and losing.

"“Go ahead,” Ron said. "Take her out
and see what you think.” That was
what | had been waiting to hear.

I stepped down into a Ragin' Cajun
bass boat and started up the big V6.
For the next several hours. [ gave this
baby a workout. Wind and water condi-
tions were not ideal. But even so. [ saw
65 mph on the speedo many times,
With better weather and Johnson's
new SST Raker prop (designed for
boats that can do at least 60 mph), 70
mph-plus is not unrealistic,

If you're not into tournament bass

fishing, but like hot perfor-

With Johnson's hot new GT 150, we took the I 7-foot

mance as | do, you'll also
enjoy the GT 150.

Evinrude offers its own

version of this Vé—the XP
4 150. The only differences
between the two engines
are cosmetic.

Take it from me. When
you get on the gas. these
motors will definitely move
your eyeballs back in their

Ragin’ Cajun up to 85 mph. That's one fast bass boat. gockers,

Duffel for three-wheelers

For years, I've been using an Eclipse
tank bag on my street motorcycles. IU's
durable, handy and well made. Now,
Eclipse has come out with a duffel for
all-terrain vehicles (ATVs). It lashes
easily to any luggage rack and carries
enough gear for several days on the
trail.

Rugged Cordura nylon makes the
Explorer tough enough for even utility
or farrn use. The 5.000-pound-test

webbing handles wrap completely
around the duffel and snap together
inside a comfortable leather grip. Three
separate outside pockets help keep
gear organized.

The duffel comes in black. gray or
brown. It costs $63 (including shipping
and handling).

You can order it directly from Eclipse
Inc., Box 7370, Ann Arbor. Mich.
48107,

RV industry on the upsurge
In 1872, Americans bought slightly
over hall a million RVs. Fuel shortages,
higher interest rates and uncertainty
about the economy caused sales 1o
drop to an all-time low of 105,000 in
1980.

Pecple in the RV industry are smiling
again. however. Projections for 1883
call for slightly more than 200,000 RVs
to be sold. "And that,” one RV execu-
tive told me recently, “is the best news
we've had in a long time.""

Wing sailboat
Revolutions don't happen everyday.
especially in sailing, But Ron Latham
may have started one. Ron is a veteran
glider pilot who turned to sailing as a
substitute for the high cost of soaring.
His new boat is called, appropriately
enough, the Wingsailer. It is the first
true wingsail that I've seen offered
commercially. A 27-sq.-ft. wing pro-
vides about the same driving power as
a conventional sail with twice the area.
The wing itself is a Dacron sail
stretched taut over a three-sided fiber-

- ~ =

Wingsailer's 27-sq.-ft. wing weighs only
10 pounds. Craft has positive flotation,
can be righted gquickly in a tip-over.

glass frame. Wingsailer is easier to sail
than a conventional sailboat, and its
tendency to heel is much less. The 12-
ft. fiberglass Wingsailer costs $1,495,
weighs 55 pounds and is cartoppable.

To locate the nearest dealer, write
Fiberglass Unlimited, 8809 Running
Oak Drive. Route 8. Raleigh. N.C.
27612

Traveling on a budget

The 1983-1984 National Directary OfF
Budget Motels lists over 2,200 low-cost
chain motels in the United States and
Canada.

Overnight stays generally run from
£15-825 for a single room, plus $3-55
extra for a double. The book costs
$£4 95, including postage and handling,
from Pilot Books, 103 Cooper St.. Bab-
ylon, N.Y. 11702, ™

POPULAR MECHANICS = ALGLET 1983



%00 AL PEYNOLDS TOBACED COMPRATY
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Where a man belongs.

9 mg. “1ar”, 0.8 mg. nicoting
au. per cigarette by FTC method’ &

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Oangerous to Your Health,
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and I"u'eplace Inserts

The Federal Convection stoves and fireplace
inserts represent a unique combination of
efficient design, attractive styling, and use
flexibility. They are America's most versatile
stoves and inserts.

A Superior Design

The Federal Convection uses an extraordinary
system of double walls surrounding the bottom,
back, and top of the firebox to create a flow of
very warm air from within the stove, The result?
Greater circulation of heat than is possible with
an ordinary stove. A 1000 cfm fan can be added
to circulate the heat further still,

Cast Iron Quality

Every Federal Convection is hand cast from
pure virgin iron, They are made only from cast
iront (not plate steel). Cast iron has been used
in stove making for centuries because of its
durability and excellent heat transfer proper-
fies, and the best stoves are still made entirely
from cast iron. Each stove is then put together
by hand and carefully inspected before it
leaves the foundry,

Burn Wood and Coal

The Federal Convection will burn both wood
and coal, and comes with all the parts neces-
sary for burning each. What makes the Federal
an especially convenient wood-coal combina-
tion is ils easy fuel conversion. Many wood-
coal sioves require several hours work plus
partial disassembiy of the stove (o switch fuels.
You have to choose one fuel in the fall and
stick with it throughout the season. With the
Federal, you can switch from wood to coal or
back in fless than a minute, allowing you to
burn a log or two on a milder day while still
burning the more intense coal on colder days,

The Federal Convection casi be convered frorm use
wiitlt wood fo ool i fess than o mimate.

Easy to Start

The primary air source brings in air from
beneath the grate, creating a bellows effect.
It makes starting a fire, even with unseasoned
wood or hard coal, surprisingly simple. A
secondary air source, along with a east iron
ballle, encourages secondary combustion for
more efficient use of your fuel

Easy to Use

Both front and side loading doors make it
easy (o refuel vour Federal Comvection. An
externally operated shaker grate allows you
to shake down a coal fire al any time, and
since the doors remain closed, no dust will
get into the room. Dial dampers control the
air supplies so they can easily be adjusted to
provide the right amount of heat.

An ashbin and tray provide for easy removal of ash.

Easy to Clean

The Federal Comvection comes with an ashbin
and slide-oul tray. It makes removing ash a
clean, fast, and easy job. Youll never have to
shovel ashes out of your stove, nor have to
put ot the fire first 1o remove them

A Stove and A Fireplace

The Federal Convection is both a stove and a
freplace. IUs meant to be used primarily as an
airtight stove, but ils doors can be opened at
any time to change it into an open fireplace!
A firescreen is provided so that sparks won't
flv. The Federal has two high-temperature
@lass windows 50 you can walch the fire even
when the doors are closed.

Installation Flexibility

The Federal Convection has been designed to
fit all of the most common installations: free
standing, in front of a freplace, or (with the
addition of a cast ron sealing shroud) as a
fireplace insert. It has flue openings on top
and back so the installation can be changed
at any time.

America’s Most Versatile Stoves

Exceptional Styling

While the Federal Convection is known for
being a very efficient fireplace-stove, it is also
an extraordinarily beautiful one. It has been
cast in the tradition of Federal period styling,
simple vet elegant. Balanced patterns of lines
and arches are accented with solid brass trim.

Catalytic Combustion Federal
Mow, a Federal Convection equipped with the
Corming catalvtic combustor is available too,
Taking advantage of the latest advances in
woodburning technology, the Catalytic Federal
provides cleaner, more efficient burning of
wood while still being easily convertible to
use with coal.

Paltadium-coated combustor i the Catalvtic Federal
Comeection incregses combustion efficiency  wiile
providing for cleaner, smoke-free burning of wood,

An Old-Fashioned Value

The Federal Comvections are nol only excep-
tional stoves, they are exceplional values
They represent high quality workmanship and
excellent design al a reasonable price. A
Federal Convection or any of the other fine
stoves from Consolidated Dutchwesi are
meant to help you save your hard-earned
dollars, not spend them. To learn more about
them, send in the attached post card or call
our toll-free number (1-800-225-8277).



More and more Americans are turning to wood and coal to reduce
their heating bills. In homes from Maine to Montana, thousands
of Consolidated Dutchwest stove and fireplace owners are
saving 50% to 70% and even 90% on their heating bills. Comfort?
The kind you used to take for granted. Start saving this year.
Send for your FREE catalog of our complete line of cast-iron
stoves and fireplace inserts today!

A superior stove—COur big, all-cast-iron Federal Convection
heats 8,000 1o 12,000 cu. feet, stoking from front and side

oy burne a full load of 227 logs or 35 pounds of coal. Conversion
froam ome fuel to the other takes less than a minute for long hours
(10 with wood, 20 with coal) of clean, efficient combustion.
Efficiency built right in— A sealed convection system moves
air freely around the fireboo, and a W0-cfm fan {standard on the
insert, optional freestanding) boosts airflow fivefold. Flue outlets
top & back let vou install the stove in front of the fireplace,
inside it, or free standing. Other features: shaker grate, ashbin &
ashdrawer, baffle, dial-controlled primary & secondary airflow,
silid brass trim, glass viewing windows, and screen for
open-hearth burning,

Catalytic Federal—And now, we offer a Federal Convection
equipped with the Corning Catalytic Combustor for cleaner,
more efficient burning of wood.

Stoves can be delivered right to your door anywhere in the
contimental LISA,

-4 The Federal Convection can be installed free standing,

or as a fireploce insert,

=~ Writ Call Toll-F
@ ,n"dated 1-800-225-8277

‘ “tchwe" In Mass. call-1-617-747-1963

ﬁet The Facts Befﬂre \'uu Huv'
<y m
- !

I FREE Stove & Accessory Package! I

I Driar custormens say it's the most comprehensive I

literature of its kind’ Each package includes:

“The Stove Buvers Guide "™ illusirated &

clearly written * What to look for * What 1o

bowake ool fibr = 36 Eage full-color catalog =

I Answers to the 1h most-often-asked stove l

questions— and s more!

I O Please rush me my FREE l
information package.

I MNarme . - l

I Adidress ) l
City State Zip.

I Our Famous Cast-lron Hrrtle: '
Handsome Reveluliodnary

I War-era kettles- hu;md:henh I
planters! M-day money-back

I guarames! I
Please send:

I [ 3 gL cast-iron kettles at $29.95 ppd. ea. I

[0 5 gt cast-lron kettles at $36.95 ppd. ea.
[ 6 qt. cast-iron kettles at £37.95 ppd. ea.

1 Prices mclode delivery amywhere i contimental LSA)
| enclose payment by: [ Checl/M.L),
OVisa 0O MasterCard Exp. Date.
Card Mo _
Consolidated Dutchwest
B 109, Dept. 3PME Plymouth, MA (E2360
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Seeking sense

Maybe vou can help me find the reason
why my 1977 Dodge Aspen is stalling
and idling rough only when the engine
is cold. So far. I've rebuilt the carbure-
tor and replaced the sparkplugs and
cables, distributor cap. rotor and ex-
haust gas recirculation valve. There is
no vacuum leak. A vacuum gauge test
shows a solid 20 in. Hg. Slow and fast
idling speeds and ignition timing are
adjusted correctly. and the automatic
choke works as it should, It just doesn’t
make sense. Where do | look next?—
Stephen Cramer, Chapel Hill. N.C.

Up the air cleaner—at that out-of-
sight, out-of-mind heated inlet air sys-
tem. When a cold engine is started, the

air-control valve in the air cleaner snor-
kel is supposed to close, diverting heat-
ed air from the exhaust manifold into
the carburetor, If the valve stays open.'
stalling and rough idling result.

There are three reasons why an air-
control valve can stick open: 1. a defec-
tive temperature sensor in the air
cleaner; 2. a bad vacuum diaphragm on
top of the snorkel; 3. an air-control
valve stuck because of corrosion.

Check to see if the air-control valve
closes with the cold engine idling. You
may need a mirror and light to see
inside the snorkel If the valve isn't
closed, see if vacuum is reaching the
control diaphragm

If vacuum isn‘t reaching the dia-
phragm, replace the temperature sen-
sor. If vacuum is reaching the dia-
phragm but it isn't closing the door,
replace the diaphragm and check the
door mechanism for binding.

Another common cause of cold
driveability problems with Chrysler
products is a failure of the electrically
assisted choke heater on the intake
manifold. If current fails to reach this
heater while the engine warms, the
choke will remain on too long and the
engine will stumble and run rough for a
while. This condition usually won't
make the engine run rough until it has
been operating a couple of minutes.
The roughness will clear up once it is
fully warmed

Rocking and knocking

My 1982 Fard F100 pickup truck has a
3.8-liter engine that knocks when the
engine, warmed up, runs at idle. The
knock disappears as I accelerare and ar
speeds above idle. My dealer says they
all do it. and it's nathing to worry
about. Is he speaking with a straight
tongue?—Harry Matthews, Stillwarer,
Okla

His tongue may be straight. but his
facts aren't. Knocking 1982 3.8-liter
engines in Fords and Mercurys should
be repaired. Usually, the reason is a
camshaft that's shifting back and
forth.

The repair involves replacing the
camshaft thrust spring and needle
pearing thrust button at the end of the
camshaft with new parts. The new
camshaft thrust spring is part No
E3DZ-6297-B. and the new needle
bearing thrust button is E3DZE-6298-A.

Long shot

Transmission fuwid on the underside of
my car and some on the garage floor
led me to check the transmission fluid
level It showed a significant loss, The
car is a 1982 Qldsmobife Ciera, which
is equipped with a £ 5-liter engine and
autematic transmission. 've exceeded
the warranty and before 1 have repairs
made, I'd like to have some idea of
what’s involved. Can you tell me?—
Ralph Riley, Tacoma, Wash.

20

If you're lucky and it's what I hope it
is. it's a minor repair. Some 1982 and
1983 125C automatic transaxles got
into the field with long bolts that attach
the auxiliary valve-body cover to the
auxiliary conmol-valve  assembly.
These longies bottom out, causing a
gap between the cover and wvalve
assembly through which flud leaks,
then runs out the transmission vent

The repair is simple. Remove the
valve-body cover and gasker and
replace the four long bolts with four
shorter (M6 % 1.0 % 20 mm) bolts (part
Mo, B643250). Torque the bolts to 8 fr-
lb. and install the valve-body cower,
using a new gasket.

If this is not the cause of your trou-
ble, then the leak could be coming from

(Plesgse turm 1o page 22)

Lock it with a socket

wrench, However, you do

hﬂ'“ to hﬂ mﬁll. Irm GASKET-TYPEL PLLMGS

THREAD PLLEG
BT CYLMNDER
HEAD BY HARD
plugs, you can get them
seized so tightly that the
sparkplug ports will be
stripped when you try to
remove them,

These illustrations
show how tight is tight.
¥You should tighten the
sparkplugs 4 turn be-
yond finger tight if the
plugs use gaskets, or e
turn beyond finger tight
if they don't use gaskets.
This method will work
well. Trust me.

Installing sparkplugs in your car by using a socket
wrench is effective. You don't have to use a torque

TIGHTEMNMG WITH
SOCKET WRENCH

o

1118 TLAN o
1____+ TEHT
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CAR CLINIC other models like mine don't have the rouble is inside the transmission
(Continued from page 20) problem, and there’s pothing he can do which has to be taken apart. Esssential
about It. I .can’t balieve that, Please ly, the hollowing has to be done:
a number of places, including the trans-  help.—Ross Smith. Houston B Every other spring in the low-and-
axle pan, vent pipe. cConverter or case on't believe it. Any 1981-82 GM  reverse spring pack (there are 17) has
A transmussion mechanic should b Car  3.8-liter engihe and 3500 1o be removed, up to a wotal of eight
able to fix it au C tran 18 this B A new reverse-clutch piston (parn
tro an be cause of the  No. 344212), direct-clutch piston (No.
Hearing wheelin o
spglo. : g Eyeing transmission fluid
My 1887 Lincoln Continental devel-
oped a front wheel noise thar my dealer | The simple ways are still the best ways. Take auiomatic trans-
ried 1o nnare oy e missions. Just looking at and sniffing automatic transmission flu-
wheel bearings. This h id will tell you lots about what's going on inside that gearbox.
What other fronr wheel comp With the transmission nice and hot {that ks, after
cause g wheel be driving the car for at least 10 miles), clean the
Fred Hatvic. Washington n area around the flud dipstick. Pall the dipstick
Weoild vo believe: tiree? 1t could b out and inspect and smell the fluid {don't bum |
" ”'_fj # X b :]'I"I'__I A _r' rr your nose). You'll find one of these conditions: |
PR S R IJ sl ey B Fluid has a normal (reddish) color and doesn't |
edges? To find out. put the rear tires on smell burned. Okay so far. Now, wipe the fluid  /
the front and the front tires on !I."' real onto a white cloth and look for'specks of metal. As |
If the noise disappears or duminsnes, lnng a:li you find nnm.,e_, Yu:']u can go on your way. &L
VOU' Ve ot your answel B Fluid looks dark, like it's burmed-—and smells
like it. This is a sign that a clutch-disk pack is on its
way out. The transmission will spon need repair.
Harsh backdrop W Fluid locks like vamish or has a milky appearance.
b ohowse pave TR Boiteds ot The prmoblem here almost always is that antifreeze is
s A8 h : 1,_., e co i g o e b leaking into the transmission because of a hole in
_'1'I' 'I" it R the transmission oil cooler. Dirop the transmission
il pan, drain the fluid and replace the filker. MNeor,
probierm ! I find and fix the leak. Install fresh fluid, then
rto a forward The « check the fluid after driving the vehicle 1,500
replaced the 11 miles, If it still looks kind of icky. service the
everything is wark transmission again. THE “EYES" [AND NOSE] HAVE IT
ing the on-board co e N AFLs D il B
¥
FOR ATHLETE'S FOOT?

’ |
DR.SCHOLLS HAS IT! '
If you ot athlete's foot, you need more
than relief. You need a cure. Dr. Scholl’s cures
athlete's foot because it contains Tolnaftate,
the clinically proven ingredient doctors ;

commend
Dr. Scholl's athlete’s foot products not only '
stop itching and burning, they kill the fungi Atl"lete S A Lo
thal cause athlete’s foot, Infected skin heals - Athbt& thlete J
fast. And, used as directed, Dr. Scholl's E Foot ' g
prevents reinfection, too 3 d Fmt ’ le[ i
If you're suffering from athlete's foot, ) S_pl‘a‘y' Liqut _Spra Powdef
look for our Athlete’s Foot products at the w | y FO A
Dr.Scholl's display. b
I $ |0 checall ested o ¥ i -
] m [ L
DRp SCHDLLS‘. mEll"ENTS FIEINFE L‘,Tiﬂ” b -'ﬂ-lnh;alry tested M‘ P'HE Ically =
THE- PROVEN FURE ;.P:EHEHTS nEmFEﬂTW VENTS REIHFEG“'-
FOR ATHLETE'S FOOT. 4 o
N Schouts
. % 1
DrScholls S - lete's Foot Gel
: i cally fested Tolnaftate ™

Healthier Feet

Fitness Begins With _ L : ﬂEIHFEGTlm
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ALOE IN A
SHAVE CREAM...

IT'S A NATURAL!

AND THERE’S EVEN MORE...

5@

NOW EVERY COLGATE
INSTANT SHAVE HAS A
NEW RICH THICK LATHER.

A 2

0

6260197), forward-clutch piston cush-
ion wave plate (No, B640176) and
clutch plate (No. 6261071) have to be
installed,
B A new pressure plate (part No.
6261349) may also have to be used.
Help your dealer by suggesting that
he read service bulletin 82-T-110.

Feeling wheeling

I'm in a gquandary as to why my 1977
Plymouth Volare shimmies when it's
up past 55 mph Mechanics have
aligned the front end, done complete
brake jobs and replaced tires. It's been
an expensive and frustrating experi-
ence that seems to have no solution. Do
you have any ideas?—C.D. Leonard,
DeFuniak Springs. Fla.

Several. A high-speed shimmy can
also be caused by:

B A slightly bent wheel and/or an out-
of-round tire.

B Enlarged wheel lug holes.

B A wheel/tire assembly that's not in
balance.

B A womn idler arm.

B A steering gear that has to be read-
justed to specification.

Find a mechanic who is NIASE-certi-
fied in steering and front-end service
and have him do a complete inspection
and alignment.

POPULAR MECHANICS = AUGUST 1583

Hit the mark

The power steering in my 1981 Toyota
Celica moans when the engine s first
started. Steering 15 normal, and the
power steering Auid is within the limits
shown on the dipstick. Does this noise
spell future trouble?—Ken Roberts,
Columbia, 5.C.

Probably not. The noise may be the
result of air in the power system, which
has entered because the fluid level is
low. Yes. | know you said the dipstick
shows that the reservoir is full But
your dipstick may be the old one which
isn't calibrated to show cold and hot
levels. If you go by the old dipstick
there's a good chance of underfilling
the system.

You can get the new dipstick from a
Toyota dealer. If you want to continue
using the old dipstick, check fluid when
the engine is warm to see that the level
is at the top mark or above itbyupto 5
mm (0.2 in.}). Don't get shook up if you
follow what I tell you and still get some
noise. Toyota says it's normal ™

DO YOU HAVE A CAR PROBLEM?

Just ask Mort about it Send your question o the
Car Cliric. Popular Mechanics. 224 West 57th 50
New York N.Y. 10019 While jetters cénrot be an-
swered individually, prodlems thet are of general
interest will be discussed in the columm

SERVICE TIPS

B Oldsmaobile says some 1982-83 Tor-
onados have bad breath—Iiterally. If &
garlic-type odor is Inside your car, Olds
dealers will replace the steering column-
to-dash panel cover (No. 1261621).

B Lack of power, poor fuel economy and
poor cold-engine driveability in 18983
Ford Rangers (two-liter angine) may be
caused by a malfunctioning distributor
mechanical advance. Ask your dealer to
test centrifugal advance response ac-
cording to technical service bulletin
(TSEB) 83-1 and, if necessary, replace the
distributor (part No. E3TZ-12127-B).

B Rough idle, engine surge and loss of
fuel economy with a 1883 Chrysler Corp.
2.2-liter engine may be the result of a
split in the flow control valve-to-intake
manifold hose. If s0, a new fow control
valve assembly (part No. 4213580),
which includes rubber hoses, has to be
installed, according to TSB 14-16-83

B When a pre-1982 Honda carburetor is
owerhauled, install an awdliary fuel filter
at the carburetor to trap din that ges
past the primary fuel filter. Dirt can
cause flooding or disrupt the idle circuit.
For 1875-81 Civic CVCC and 1976-78
Accords, order the estra filter using Hon-
da control No. 1121318; for 1979-B1
Accords and Preludes, use Honda control
No. 1121326. The Civic 1200 already
has a fuel fiter at the carburetor,

3
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Bypassing a dryer buzzer

We have a General Electric gas dryer
Model DDG7188PHLWH. serial No
TV310331G. equipped with a buzzer to
signal the end of the drying cycle. The
buzzer drives me crazy and I would like
to eliminate it. Can | bypass the buzzer
without affecting the timer?—Bran
MacLean, Danvers, Mass.

Your model dryer has a mechanical
buzzer built into the timer assembly.

On the control panel, there should be a
switch next to the umer knob which
turns the buzzer on or off. This switch
may not be working. There are two
ways to siop the buzzer noise. Either
replace the timer assembly or bend a
little metal arm inside the timer which
causes the noise.

To bend the arm. first disconnect the
power 10 the dryer. Remove the back

service cover 1o the control panel. Now
look at the back of the timer. To the
right side you'll see the timer motor
with a black coil and two wires above it.
Directly above the black coil and wires
there is a little metal arm which is posi-
tioned horizontally across the timer.,
Heach into the timer with a pair of
needlenose pliers. Grab the metal arm
and bend it upward. This should stop
the buzzer. Replace the control panel,
plug in the dryer and you're all set.

Cold bumer

We have a Frigidaire electric range,
Model RGC-35. serial No. 62CG0D533,
The rear left surface doesn't heat at all,
but the light on the panel comes on.
Any help?—Louis Washowich., Mc-
Keesport, Fa.

Sounds as if your problem may be a
broken wire, open surface element or a
defective switch. First, disconnect the
range from the source of electricity by
unplugging the range, tripping the cir-
cuit breaker or removing the fuses.
Next, raise the surface unit, removing
the drip bow! and trim ring. Take out
the two surface-unit mounting screws
which attach the heating element and
bracket to the top. Lift the element up
and out of the cavity. Check for a bro-
ken wire to the ele ment. This can usu-
ally be repaired by stripping insulation
and splicing the wi es together.

To test the surface unit, gently pull
both push-on terminals off the elemeant
using needlencse pliers. Next. use an
ohmmeter set at RX1. Place the meter
probes across the two terminals of the
surface element. You should get a
resistance reading near 37 ohms. [f you
get no reading. replace the element.

Next, test from the metal sheath of
the element to either terminal of the
element There should be no meter
maovernent. If the meter needle maoves,
this indicates a orounded element that
must be replaced. If the surface unit
tests okay, it's most likely that the infi-
nite heat switch is faulty.

To gain access to this switch, remove
the rear access panel. The replacement
element is Frigidaire part No. 6590804.
The replacement switch is part No
1133186, They are available in your
area from Best Service Co., 1100 West-

Fa)

CHECKING FOR RESISTANCE

EPADE TERMIMALS

COHMMETER

TESTING FOR GROUND
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=~ SHEATH
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COHRMETER

To test for resistance, set the ohmmeter at RX1 and place the prabes as shown (laft).
The reading should be near 37 chms. To test the ground, place the probes as indicated
(right), then set the meter at RX1. The needle shouldn't move.

ern Ave., Pittsburgh, Pa., or from Col-
lins Appliance Parts Co., 1533 Metro-
paolitan 5t., Pittsburgh, Pa.

Refrigerator condensation
I have a Montgomery Ward Signature
Frostless refrigerator. Mode! 1642, In
the summer, it usually has several
inches of condensation on the outside
edge around the door. Also. mildew
builds up around the gasket. [ checked
the door gasket using a dollar bill in the
closed door. It didn't slip out easily.
What do you suggest?—Diane Nou-
sanen. Austin, Tex.

Most likely, a bumed out cabinet

flange heater is the source of your
problem. The heater is between the
outer cabinet and the inner liner of the
refrigerator. When the heater is work-
ing properly. the area between the
door gasket and edge of the cabinet
should feel warm. The heater helps dry
moisture. Have a service technician
check the refrigerator and install the
proper heater kit for your model. M

If you have a problem with any appliance, send your
questian, akong with the model and serial numbers, to
Appliance Clinic, Popular Mechanics, 224 Wes 57th
St New York, NY. 10018, Sorry. but letters cannot
be arnswared individually. Problems of wide interest
will be discussed in this column
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Small parts storage

Balancing a ceiling fan

e
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A Y-in.-long piece of wire solder can
help balance a wobbling ceiling fan
Attach the solder with a rubber band
midway along one of the blades. The
additional weight will make the fan run
smoother if you have found the light
blade. If the fan runs rougher, repeat
the procedure until you find the light
blade. Further balance the fan by mov-
ing the solder in or out on the blade
Use electrician’s tape to secure the sol-
der. Weight a second blade. or use a
longer piece of solder. if the blades are
still unbalanced. —Harry Louden

Hanging a swag chain

PLASTER
OVER STEEL
MESH ;

You can hang a chain from a mesh rein-
forced plaster ceiling. even where you
don't have a joist. Simply use a toggle
bolt with spring-loaded legs. However,
substitute an eyebolt for the standard
bolt. Add a washer and nut to the eye-
bolt before you insert the toggle, so the
points on the legs will seat permanent-
ly. Spread the eyebolt in advance to
slip on the chain.—Craig Wilson

26
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To store small items without shelves, |
mount baby food jars on the side of a
wooden cabinet or on a wall. First, |
install roundhead screws, spaced 3 in
apart on a grid. | use wood screws in a
cabinet, or screws and plastic anchors
in a plaster wall. I cut a keyhole shape
in the jar lid. using a flexible shaft tool
or a small round file. Don't fill the jars
full,—Dan Cote

Lathe carriage travel scale

e

Often in lathe operations. you must
gauge carriage movement with mea-
suring-scale accuracy. To do so, a ruler
is mounted on the lathe bed so the
pointer on the carriage can travel along
it. The setup shown is effective. Back a
transparent plastic ruler with a strip of
light-colored paper, then clamp it to the |
bed with a strong permanent magnet
of the type used on door latches. Fasten
a pointer of stiff wire to the carriage
with the screw holding one of the felt
wiper pads.— Walter E. Burton

e
ESCORT WINS AGAIN!

MAY 1983 CAR and DRIVER TEST

“The Escort looks 50 comforiable, confented and
famitiar af the top of the heap that it's hard fo seg
that something new and special has been adged. ..
live with a new Escort fior 8 white and you N realize
it has advanced new circuitry that should go down as
2 penuine braakitrough”

IR VU
ESCORT WINS

NOV 1982 CAR and DRIVER TEST

"The Escort, @ perennial favorite of these black-bax
COMDANSoNSs, 15 St e Dest radar OBfecior money
can buy The Escort is a quality piece of hardware.”

———
ESCORT WINS

DEC 1981 BMWCCA ROUNDEL TEST
“The Escort 15 a highly sophishicated and sensifive
mefector that has been steadily improved over Hhe
years.. In terms of whal all it dogs, nothing else
COMES CI0SE

e
ESCORT WINS

SEPT 1980 CAR and DRIVER TEST
"Ranked accorovng (o performance, the Escort is first
chaice. .. The Escort boasts the most careful and clewer

[anning, the most pleasing packaging, and the most
soid construction of the for”

FE=TIESEEETTTE
ESCORT WINS

MAY 1880 BMWCCA ROUNDEL TEST
“This unit, .. congisfantly oufperformed the other prog-
ucts and is the standard to which the ofhers are com-
pared I you want the best, this /s it. There is nothing
gisa iike it

e
ESCORT WINS

FEB 1979 CAR and DRIVER TEST

“Only one model the Escort. Iruly stood out from the
fest...once you Iy the Escort. all the rest seem a
Wit pricitive: In no test did any of the ofhér detectvs
Bvan come close.

i q,##ug;mn..ﬂmmmm#?
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ESCORT:

“A GENUINE BREAKTHROUGH”

|r you keep up with magazing tests, you know that
ESCORT does more than just outperform other radar
detectors. In its most recent evaluation, Car and Driver
concluded: “The Escort radar deleclor is clearly the
leader i the higld M valug customer senice, and
performance.. ' But performance, as measured by
warning distance, is nof the new breakthrough. Afuer
all, ESCOAT has been beating all comers since its
introduction in 1978

MNow Thera's More To It
While long detection range is obviously essential it
does nothing 1o solve a problem that has cropped up in
the last year. In fact, increasing range by itsell just
makes the problem worse, If you already have a good
superneterodyne unit, you know what we mean. A new
generation of imported detector transmits radar signals,
and can sel off your unit as far as a mike away. The
fonger the range of your unit, the farher away you find
them, As Car and Driver pointed out last November
“Since there ane far more detectors on the road than
pofice radar units, interference . coud become a
(Emune MNEance.”
Low Level Contamination

At first it was just an imitation. A1 least ESCORT
owners had a way of distinguishing the polluters from
the real thing. Our unigue audio waming differentiates
between the two police radar bands: it “beeps” for X
band and “braps” for K band. The polluters’ trashy
signals triggered both wamings at once, and made a
new sound — dilferent than the sounds for police radar
{The rest of the mdustry didn't even know there was
a new probdem, Thelr detectors were making the same
sounds as always, just more often.)

Radar Epidemic
As more and more of the “polluting detectors” hit the
streets, the problem became more serigus. I one of
the “poliuters” is approaching in an oncaming lane,
the alarm from your detector is brief. But if it's traveling
the same direction as you, your alarm can go on for
mifes. And the offending detector doesn'l have 1o be in
the car right next to youwrs, It can be ahead or behind,
and up to a mile away. A very serious probiem indeed

Pollution Clean-Up
The problem required an entirely new approach. Examining
the interference from these imports, our engineers dis-
covered a subtle diffesence between their signals and
those of police radar, even though they were on the
same frequency. The solution, then, was to design new
circultry that would reject the pollution while — and this
was the hard pan— maintaining ESCORT's industry-
leading response o pulsed and instant-on radar, We
named it ST/0/P™ (STatistical Operations Processor),
and it consists of 2 CMOS digital processar with built-
in memory. 3T/0/P is not simple, and it's not cheap.
But it is, in our opinion, the most important breakthrough
in radar detection since superhetarodyne, Car and Driver
would seem to agree: “Now aif the worlds Radfo
Shack dere-:rm's can hum righl by your car in Rl
Microwave roadcast mode
and your Escort will 5it on
your dash as polilely and
silently a5 a canany-fed cal

THE RADAR
— DEFENSE
KIT

Peace of Mind

With ST/0/F, we've put the complications necessary
10 cope with today's radar problems inside —where they
work automatically. Just install ESCORT, plug it into
your cigar lighter, and tum it on. ESCORT does the
rest. If you encounter a signal from 2 “polluting detector.”
ESCORT keeps quiet while maintaining its lookout for
police radar. If the signal is the raal thing. ESCORT
immediately alerts you both audibly and visually. And,
unlike other detectors that keep you guessing about
the radar's location, ESCORT's signal-strength meter
moves upscale a5 you approach and its vanable-rate
beeper/hrapper pulses faster. You get the full story.

FOR ESCORT DWNERS ONLY

The fiew ST/0/P techanlody incorporated i all new ESCORTS is
adaptable to 3l ESCORTS from serial pember 200,000 io 309 539
The “3T/0/P Retrafil” costs $T5. and inchedes adding the ST/0/P
mgal cuciiry with memory and bolaly retsmeng and realigning
the unél. The ESCORT's one yea lmited wamanly will alsa be
extenged |0 @ dabe one yaar afier the comersion, and of cowrse
the shipping cosls lo retum the uoel 1o you are incleded

To insure edficiend and prompd Service, we will use 3 spacial
resarvation sysiem o scheduling the “STA0/P Refrofn™ sanvice
00 NOT SEND YOUR ESCORT, b please send a card or letter jno
phone cafls, please) wilh yow name, address. and Serial number
Io the following special processing address

ST/0/P Rasarvations, P.O. Bax 228, Masan, Dhic 45040,
e will them send you a special shipping Eabel and details on how
and when you can send us your ESCORT

—CAR and DRIVER

It's Simple
It you want the best, there's no reason to look amywhere
glse. But don't take our word for it Try ESCORT af no
risk. Open the box, install ESCORT on your dash or
visor, and take 30 days to test it. if you're not absolutely
satisfied, we'll refund your purchase and pay for the
postage costs o return it You can't lose. ESCORT is
sold factory direct, 50 knowledgeable support and pro-
fessional service are only a phone call or parcel
delivery away. And we back ESCORT with a full one
year limited warranty. Order today and let ESCORT

change radar for you forever
Do It Today
I's easy to order an ESCOAT, by mail or by phone.

By Phone: Call us toll free. A member of ow
sales stafl will be glad to answer any ques-
tions and take your order. (Please have your
Visa or MasterCard at hand when you call),

CALL TOLL FREE. . . . 80D-543-16808
INOHIO CALL. . . ... .BDD-582-2696

By Mail: We'll need to know your name and
sireet address, daytime phone number, and
how many ESCORTS you want. Please enclose
a check, money order, or the card number and
expiration date from your Visa or MasterCard,

b Py

ESCORT (Includes Evenything)... $245.00
Ohio residents add $13.48 sales lax.

Speady Delivary
It you order with a bank check, money order,
credit card, or wire transfer, your order is pro-
cessed for shipment immediately. Personal or
company checks reguire an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department BES

One Microwave Plaza
Cincinnati, Ohio 45242-8502
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Applying coating to shingled roofs

We have two layers of asphalt shingles
on our rogf. We think they'll have 1o be
replaced soon. Is there a coating that
can be applied to the shingles to extend
their life? If so, how effective is it
where can it be purchased and what is
the cost?—M.F. Bonehuski, Kirkwood.
Mo

We received a letter from Carl Way
of Canton. Ohio, about the same time

yours arrived. The only difference is
that Carl had ied a so-called coating.
His roof still leaks. and he can get no
aid from the manufacturer, even
though he spent $600 initally. The
manufacturer did tell him that he
would sell Carl enough material for
three more coatings—at a discount.
Carl says his roof lasted seven
months. His experience reinforces my

feelings on this subject. When your
roof starts to leak and the granules dis-
appear, or the edges start to curl, you
need a new roof. And the opinion of a
technician in the roofing division of a
large independent testing lab further
supports my feeling on coatings.

Howewver, there are coatings for
built-up types of roofs. But these coat-
ings are mopped into and over fiber-
glass sheets. They're expensive and
best left to the pros to apply.

Block or frame?

I'm thinking of building a house of con-
crete block. but I have been told that |

wouldn't be happy with it because of

sweating and dampness. I'm advised to
use wooden stck construction. It
seems to me that all the commercial
buildings in my area are block con-
struction. so the durabifity must be
there. [ would appreciate any ideas you
have on the matter. —Richard G. Mur-
phy. Reseda, Calif.

Although 1 live in a stick-built house
(that is, wooden framing, studs, plates)
which was available when | moved to
my present location, [ believe that if |
had a choice, T would prefer a well-
designed. carefully built masonry
house. It would include nigid polysty-
rene insulation on the inside and other
proper design features for this type of
construction. | would also prefer a stuc-
co exterior with a water-repellent coat-
ing.

If you go this route, hire an architect
who has experience in this type of con-
struction. He will make certain that the
design is aesthetically pleasing. struc-
turally sound and free of moisture
problems.

An excellent, illustrated booklet on
cement block work is available from the
Portland Cement Assn., Order Process-
ing, Dept. PM, 5420 Old Orchard Rd.,
Skokie. 11l 80077. It's called Recom-
mended Practice For Laying Concrete
Block, and is booklet No. PAO43M, The
22-page manual costs 4.

Sweaty patio

We added a Florida room o our house.
It has a metal roof sandwiched around
what is supposed to be an insulating
core. The almost full-length windows

2B

have self-storing screens and glass. In
the old days. this structure would have
been referred o as a sun porch. All
window mullions and joining strips are
aluminum,

We have incessant sweating. to the
point that it drips on owr furniture.
We've tried a fan and a dehumidifier.
The overhang or soffit has five vents to
the attic. The manufacturer won't help
us. Do you have any suggestions?—Eli
McKay, Clairsville, Chio

Without seeing the actual installa-
tion, 1 can only speculate on some gen-
eral ideas. From the brochure you sent,
the roof doesn't appear to have a ther-
mal break between the top and the bot-
tom skin. In other words, even though
there is reportedly some insulation val-
ue in the core, heat is transferred from
the hot top surface (in the sun) to the
edges and down to the inside ceiling.
Thus, you have a hot surface inside the
structure. In the evening, when the
cooler moist air hits this surface, you
have condensation.

If you have adequate attic ventila-
tion, you may be able to vent your
porch structure there. However, |
wouldn't do it for the following reasons:
You may be venting the hot attic air
into your porch or, even worse, you
may be filling your attic with hot moist
air from the porch.

With proper roof insulation, your
room should work. [ would add several
inches of rigid polystyrene insulation.
adhered to the top of the roof to cut
down on the amount of heat put into it
| think you should hire a licensed
mechanical engineer to investigate the
problem. keeping the above theory in
mind. His fee will be justified by the
peace of mind you will gain by avoiding
a second mistake on your addition.

SERVICE TIP

If you have a repaired ceiling with patches
showing through in spots, you should know
about Textone Ready-Mixed Textires, a tex-
turing paint made by United States Gypsum
Co.

By varying the application tool. pressure
applied and liquid viscosity, you can obtaina
variety of finishes on walls and ceilings. The
surface of the texturing paint won't crack or
chip, according to the company. Home cen-

s

Mask wall repairs while painting the wall
with Textone Ready-Mixed Textures.

ters and hardware stores stock the paint in
four textures—light sand, smooth design,
interior/esterior stucco and coarse ceiling.
The paint is available in white, but it can be
tinted 5o you can match a particular color in
your home. ™

Do you have a home-mainienance or repair problem?
Send it ro Homeowners' Clinie. Popular Mechanics,
224 West 57th 5., New York, N.Y. 10019, Letters
cannot be answered indiwidually, buet problems of
wide imtevest will be discussed in the cofurmn. For
more home-repair and maintenance help. get PM's
Home Care Guide, $4.95 postpaid. Send your order(s)
o Popular Mechanics, Box 1014, Radio City Station,
New York N.Y. 10101
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AN AFFORDABLE DREAM

Your own self-employment venture that can earn you $700 a week!

Ome thing Is for sure. If you work for someone
else you'll never get rich. The boss might. bui
you won'l. It's his business. he gets all the
money, satisfaction, and recognition. What if
vou were free to call the shots?

Chimney Sweeping

Here's a new business where you can eam
maore 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 \fliau
sel the hours and best of all, it’s fun. You'll work
vour tail off, but the business will be your baby.
I've had people tell me that the August West
Chimney Cleaning Systemn hterally changed
their lives. Not just because of the maney 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 it

How much money?

Recently | telephoned some of the people we
heiped get started in the chimney cleaning bust
ness. | wanted to find out — first hand — just
how well they were doing. With their permis-
sion. | recorded our conversations. We then had
a record made which you can play on your rec-
ord player when vou recelve our information
Here's what a couple of them said

Dave Richison, Ohio

“The 3rd quarter of this year | did $23.000, the
qth quarter | did $24,000. We should hit some-
where between 55 and 60 thousand this year.”

Fran Watts, Virginia

“If we need 3200 ar the end of the week, it's
simply a matter of moking a couple of phone
colls. The repeats are just fontostic!”

dohn Moszulski, Canada
“Last menth | worked 18 doys, and [ mode
2,600 bucks.”

Ed & Mo Simonson, Texas

“We're very pleased with it. We're making a
dream come true. We've always wanted some
land and thanks to chimney sweeping we now
own 30 acres.”

“In October of 78 we made $1,.530. That was
our first October. OK. now in October of 79,
which was last year. we made $3. 245 Now in
October of ‘80 we grossed 36593 In cne
month, We're making two grand a week.”

Just what do these people do o eam that kind
of money? Sweep chimneys. Six to eight a day if
they're fullime, Two or three an evening plus
ten to sixteen on the weekends in the case of
part-timers who keep thelr present jobs. Since
the average charge is $45 for the first and $35
for each additional in the same house, it's easy

to see how Ed and his wife Mo are making two
grand a week

But Why?

Why would anyone: pay 345 to have his or
her chimney cleaned? That can be answered in
one word — SAFETY!

When solid fuels such as coal and wood ane
burned in a fireplace or woodstove, they give off
a {lammable by-product called soot. What s
soot? Sool is a combination of fly ash and creo-
sote. Creosote is the flammable unburned res-
idue beft over when wood doesn’t burn com
pletely. The crecsote combines with the fly ash
and the smoke carries it into the chimney flue
This soot then sticks (o the flue. When a quarier
inch or more or this stuff builds 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 half inch of flammable soot. When
the rght amount of heat and oxyagen get this
stuff burning, vou have yourself a real fireworks
show. As the creosote bumns, the heat causes
the natural draft of the chimney to increase ten
fold. What you now have is a blast furnace that
loks and sounds like a rocket taking off. The
temperature of the chimney fire. 2000-3000
degrees, is enough to disintegrate the mortar
haotding the chimney together. The flaming balls
of soot shooting out the chimney's top can land
an the roof and the dry leaves surrounding the
house. Meedless 1o say — this situation Is unde-
sirable and the people who've lived through it
gel their chimneys cleaned regularly.

According to the Mational Fire Commission
there were 60000 chimney fires in the .5, in
1980 causing $300.000.000 of damage. 75%
of all fatal residential fires in VYermont, for in
stance were caused by faulty installation and
maintenance of woodstoves, Tens of millions of
people are using wood o supplement the high
cost of oil. There are over 40 million woodburn-
ing chimneys in the U.S. These people need

wou to clean their chimneys

The Height of Technology

How do vou clean a chimney? You do it as
guickly and efficiently as possible. The more
chimneys yvou can clean in a day the more lives
and loss of property vou'll save. And how do
you do a good job in record time? You use the
mast advanced system available — The August
West System

One of the key elements in the August West
Sustem Is the SootSweeper. This machine s a
high-powered. high-volume dust collection unit
that was designed specifically for cleaning chim-
neys. When | first started cleaning chirmneys |
used a large vacuum truck. It worked well, but
they cost over $20.000 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 ScotSweeper has the same kind of
air-moving muscle as a vacuum fruck. but vou
can bring it right in the house, New filter technal-
ogy is the key to its efficiency and dependability

Other key elements of our system are an
assortment of high carbon steel brushes, special-
Iy designed fiberalass cleaning rods, roof safety
equipment, an easy-to-follow handbook with
everything from advertising to chimney design,
a bl-monthly newsletter, telephone consultation
and much, much more. | don't have room to go
into all the details right now. Our information kit
will explain everything to vou

I'd just like to say that many years and a tre-
mendous amount of devotion have gone into
the development of the August West System,
We are a strong company with over 5000
sweeps In our network! You can join us and
count on us to help vou build a business you can
be proud of, We are proud of what we do and
the quality of our equipment and service o you
reflect our pride.

To sum up, then. ..

Sweeping chimneys may not exactly be a
“Lazy man's way to riches” |, . . you'll work hard

..but the pay is exceptional, the demand is
steadily growing and new equipment and meth-
ods make the job far easier, taster and safer than
ever before. Perhaps best of all, this is one of
those “dream” businesses that so many of us are
always looking for: a business with flexible hours.
Jow overhead and reasonable start up cost, figure
about $2500 to do it right

Find out more about what it's fke to be a
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-
falled information kit with the complete August
West Story and vour 33%3 RPM record entitled.
“Mow, Here [t From The Sweeps,” We urge you
to call us at no obligation, TO&QY.

August West Systems, Inc.
187 Kings Hwy. Cutoff
Dept. 2117
Fairfield, Connecticut 06430

[ August West

Bystemas

Call TOLL-FREE: 800-243-5166
{In Connecticut 333-1244)
Ask for Extension 217 for full details
S10A3 Augusl West Systemms, e



GARY WITZENBURG

DETROIT
LISTENING POST

Sneak previews of two key ‘84 models

We'll have more detailed reports in the
next two issues, but here are early
impressions of two important ‘84 mod-
els that we've seen and driven.
Oldsmobile 88—The new big Olds.
one of the front-wheel-drive GM C-car
triplets to be introduced this fall, ably
replaces the two-foot-longer. 600-
pound-heavier, old rear-drive big Olds.
You'll barely notice its more efficient
size and weight from inside. It offers

virtually the same six-passenger room, %

and rides and handles almost identical-
Iy 1o its larger predecessor, though it is
more agile in the comers when
pressed.

Exterior styling is traditional GM lux-
ury sedan. chrome and all. while the
interiors are more restrained than in
the past, but no less plush. Suspension
is fully independent. very well isolated
from the new unibody, and features
standard electronic level control and
all-season radial tires.

The standard engine is a 3.0-liter V&,
Optional are a 4.3-liter diesel V6 and a
3.B-liter, port-fuel-injected gas V6.
both surprisingly good performers, The
"84 Buick Electra and Cadillac deVille
fwd C-cars differ from the Olds primar-

;

g

o,

ily in front. rear and interior design
Cadillac uses its own 4.1-liter alumi-
num V8 and has doors that wrap up
into the roof

Cherokee/Wagoneer— AMC/Jeep's
new downsized Cherokee and Wagon-
eer dwds are tremendous improve-
ments over the clunky old Jeep wagons
and fully competitive with Chevy's
baby Blazer, GMC's GMC Jimmy and
Ford's Bronco II. AMC's vehicles look
clean, contemporary and somewhat
European. while retaining their heavy-

New fiwd Qlds 98 is 2 feet shorter, 800 pounds lighter than the rear-drive model.
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duty Jeep visual and mechanical heri-
lage.

The new 2.5-liter Four, with five-
speed manual or optional automatic
transmission, performs so well that
there's little reason to buy the available
GM-built. 2.8-liter V6. Slightly larger
than their domestic competition. they
offer better interior packaging as well
as a choice of part-time or viscous-drive
full-time 4wd, The luxury-oriented
Wagoneer version is the only four-door
in its class

Chrysler H-car for '85

Some tidbits of inforration on Chrys-
ler's upcoming H-car, scheduled for a
fall 1985 debut, have surfaced from the
rumor mill. Intended to take on the
likes of Honda's Accord, Mazda's 626
and other foreign and domestic compe-
tition in the mid-size family car market,
it will be a youthful five-door hatchback
priced in the $8.000-$8,000 range—
just above the company's Reliant and
Aries K-cars. However, the new car will
share the larger E-class's 103-in.-
wheelbase platform. Chrysler's excel-
lent. fuel-injected. 2.2-liter Four will be
standard. with the new turbocharged
2.2 optional.

Ford delays fwd conversion

Locking to save tooling money, and
obviously having second thoughis
about the so-called fwd revolution
Ford is delaying conversions of many of
its mid-size and larger models until the

g

late 1980s and beyond. Most of the
cars in guestion— Thunderbird/Cou-
gar. LTD/Marguis and Continental
have recently been restyled and down-
sized. An aerodynamic new Lincoln
Mark VIl coupe is set to debut this fall,
and the rest (Crown Victoria/Grand

Ford's asrodynamic new Mark VII coupe
has rear-wheel drive. It debuts this fall.

Marguis and Lincoln Town Car) will get
their own new looks in the next couple
of years. Ford reasons that these prod-
ucts will be competitive enough with-
out the expensive fwd conversion for
some years to come. GM and Chrysler,
by contrast. are proceeding with plans
ta go almost 100-percent fwd by mid-
decade.

Minivan wars heat up

In a surprisingly bold move. Chrysler
plans to offer a second baby van begin-
ning this fall in addition to its much-
ballyhooed Pwd T-115 (see The Ga-
rageable Van, page 66, June '83). Also
fwd, this little beauty will be imported
from Japanese partner Mitsubishi and
will be several inches smaller than the
homebuilt T-115s in every dimension.
Tentative name is Dodge Colt Vista.
With a 103-in. wheelbase vs. the T-
115's 112 in., it reportedly will hold

(Please turn to page 32)
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World leader at the

tender age of three.

What do vou call a
roomy, comfortable,
high-mileage car that
took on the most tech-
nologically advanced
cars in the world and
outsold them?

You call it a world
leader,

And vou call it Ford
Escort.

A car that has become
the best-selling car in
the world just three
vears after its introduc-
tion (based on 1982
worldwide production
figures).

A car engineered
with front-wheel drive
for excellent traction

regardless of how wet
or sloppy the roads
may be.

A car with four-wheel
independent suspen-
sion, to give Escort the
smooth ride of bigger
cars.

A car with an interior
designed to provide
lots of room for four,

A car s0 affordable
that even its price tag
brings comfort,

And a car so techni-
cally advanced that its
compound hemisphe-
rical head (CVH) en-
gine delivers refreshing
performance plus out-
standing efficiency.

47 EST HWY
33| EPAEST MPG

These ratings are for
comparison and are ap-
plicable only o sedans
without power steering
or A/C. Requires new
FS engine. And vour
mileage may vary

dependifg-onspeed——
distance and weather.
Actual highway mileage
lower. Not available in
California.

So if you're looking
for a well-engineered
car with many winning
ways, introduce your-
self to the car that took
on the world. And won.
Hands down.

Get it together. Buckle up.

Have you driven a
Ford . .. lately?
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seven passengers, but with little addi-
tional room for cargo. Interestingly.
Mitsubishi may import its own version,
known as Chariot. by late summer. thus
beating its American partner and every-
one else into the U.5. minivan market.

Meanwhile, both GM and Ford are
rushing to join the fray with downsized
conventional rear-drive vans. At 173
in. overall on a 111-in. wheelbase,
GM's "85 M-van will be slightly shorer
than the 112-in.-wheelbase Chrysler T-
1155, but some 8 inches wider and 6

inches higher. Passenger versions will
carry eight people compared 1o the
Chrysler mini's seven. Little is known
about the competitive Ford product
except that it should see a mid-‘85
introduction, will be highly aerodynam-
ic for a van in keeping with the new
Ford image. and is tentatively named
Aerostar, All these domestic minis ane
intended to supplement. not replace,
their makers’ full-size vans.

CVTs on the way

One important trend on the engineer-
ing side is the continuously variable

ATAGLANCE,
BEAUTIFUL.

AT CLOSERLOOK,
MUCH MORE.

You" Ilempecmble workmanship in every detail. Precision ma
i'lun-ed, pe EEH{ maoted cutting edges. Fina lustrous finish
e-new service year after yeor. Quality of no

depend on for |

rts. Hand
|1‘y you can

WM in price.
Lgni‘s,:g:;%HAHNEtLOCK. Send for free cotalog. ChanneHocE Inc., Meodville,
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transmission, or CVT. Expected to be
highly fuel efficient in future small cars,
these are essentially infinite-ratio auto-
matics using belts instead of gears.
Improved performance and fuel sav-
ings result from keeping engine speed
in the most efficient range regardless
of the vehicle's speed.

England’'s Leyland WVehicles' Ad-
vanced Technology Group recently un-
veiled a computer-controlled CVT for
use in trucks, trains and buses begin-
ning sometime in 1986. General Mo-
tors plans production in France of pas-
senger-car CVTs commencing in mid-
"85 for certain 'B6-model European ard
U.5.-built models. And Ford is stepping
up its own CVT research and develop-
ment after maintaining for some time
that a computer-controlled six-speed
automatic was a better idea.

Called by some an engineer's dream
and the wave of the future, CVTs are
predicted to provide a 15 percent fuel
econmny gain over conventional trans-
missions in addition to optimum perfor-
mance in small fwd cars with 2.0-liter
and smaller engines. One reason is that
the continuously-variable belt system
has no slippage.

Calling Buick control
As befits GM's lead electronics divi-
sion, Buick recently completed a tech-
nical-assistance pilot program for deal-
er service departments and is rapidly
expanding it to include the entire deal-
er body. The program centers on hot-
lines awvailable 1o dealer technicians
faced with a service problem

The hotline connects a dealer's ser-
vice manager to one of a number of
engineers standing by with volumes of
reference materials and service bulle-
tins. and a video display terminal that
can tap into a computer full of data.

In the pilot program, more than half
the guestions were answered on the
first call. Around 85 percent of the
questions were answered by the sec-
ond. Buick's general manager, Lloyd
Reuss, believes that today's satisfied
custorner is tomorrow's repeat buyer.
Who can argue with that? You can call
up all Buick models on the CRT and ask
the computer about options. engne
choices, trim packages and so on.

California dreamin’

Last month, we noted that GM planned
to set up a styling and design center in
California. Now, Chrysler is following
suit, A 12-person design staff, dubbed
Chrysler Pacifica, will be headguar-
tered at Carlsbad, Calif.. about 40 miles
up the coast from San Diego. The GM
Advanced Concepts Center is located
in Thousand Oaks, about an hour north-
east of Los Angeles. ™
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STP Son OfAGuns
exclusive sunscreen formula
gives you more than a beautiful shine.
The sun's ultraviolet rays—they and dispersing them before they
can fade and crack your car’s vinyl,  can penetrate the surface.
leather and rubber.
That's why new STP Son Of A l’? 2 U
Gun!® Protector is specially . .

formulated to give you more than
Just a beautiful, long-lasting shine.

STPs exclusive sunscreen
formula is activated by the sun
itself, to give you long-lasting
pratection against harmful

SOM DF

A GLN
PROTECTIVE

COATING

:"'-...H‘.W‘F.E.!-**’:‘TETE‘:‘?*L

88 - Susscroon Molocules

ultraviolet rays. Used regularly, Today, a beautiful shine isn't good
STP's sunscreen molecules absorb  enough. You need the beautiful
potentially damaging UV rays— protection of new; improved STP

changing them to thermal energy Son Of A Gun! Protector,

———Depend on STP proven performance. D=

£ 1387 STP Corporation, an ESMARK Company, Boca Raton, Florida 33431
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Potential. In many people it
goes unrecognized, undeveloped
and unused. That'’s tragic. Because
when a person’s potential is never
developed a terrible thing hap-
pens. nothing.

in the Air Force, we look for
potential. And we challenge our
people to explore and discover
that potential for themselves. First
with skill training, then with valu-
able experience.

We're happy to say it works.
For them. For us. And for our
country. Because as our people
grow, we grow.

Developing potential is part 8
of what aiming high is all about. If R
we all live up to our potential as 8
individuals, there will be no limits £
to the potential of our nation.

The Air Force encourages
young people to continue their
education. Then, with diploma or "
degree, to accept the challenges ¥
of modern technology. For infor-
mation about these challenges in
the Air Force, call 1-800-423-USAF
(in California 1-800-232-USAF) or
contact a local Air Force recruiter.

A great way of life.
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SCIENCE

WORLDWIDE

Long-term space stay

NASA engineers have finished the first
of 48 panels that are scheduled for
launch with the Long Duration Expo-
sure Facility (LDEF) in 1986. The pan-
els will be carried aloft on the 30-foot-
high LDEF satellite. Each panel will

Panel (above) is first of 48 to be |
installed on NASA's satellite
(concept, right), which will

spend a year exposing devices
to cuter space environment.

contain experiments to determine what
happens to various devices—lasers,
crystal radios and other things—when
they're exposed to the cosmic environ-
ment for one year, NASA will use LDEF
data to outfit a permanent space lab,

Alcoholism bubble-burster

If you believe that the children of alco-
holics run a high risk of becoming alco-
holics themselves. you're not alone
but you may be wr - ji=
versity of Michigan study of the 10,000
residents of Tecumseh, Mich., indicates
that the children of alcoholics tend to
become moderate drinkers or abstain-
ers. Hard numbers haven't been re-
leased yet, but the researchers say ear-
ly data show that the children of
abstainers tend to become alcoholics at
a greater rate than any other single
group. The news promises to sur
debate in the medical community for a
long time to come,

Coming: Atoms in 3-D

Using a combination of computers and
electron microscope. IBM researchers
in Switzerland have developed a new
microscope system that can take three-
dimensional phows of objects nearly
the size of an atom. The Scanning Tun-
neling Microscope can resolve surface
features of a substance with differ-
ences of a few angstroms, or millionths
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of an inch. The microscope makes use
of a physical phenomenon called vacu-
um tunneling in which electrons tend
to dive between two semiconductors
separated by just thousandths of an
inch in a vacuum.

Using sensors running from the
scope to the computers. the IBM scien-
tists found they could generate an
image of the surface where the tunnel-
ing electrons have passed. The new
technique will allow scientists to look at
microchips in greater detail. And it
might help them develop chips with far
more memory than the most powerful
compiuter chips on the market today.

Seal-proof sounds

Oregon State University researcher
Bruce Mate is testing a sound pulsar
unit that scares off seals. The animals
eat salmon, and that's a problem for
the state's fishing industry. Mate's
device puts out high-pitched sounds
that drive seals away but can't be
heard by fish. If it proves itself. the
device will end a long-standing debate
between fishermen and ecologists.

Love potion No. 9

People in love who undergo neurclogi-
cal examination tend to have a high lev-
el of phenylethylamine in their brains,
according to McGill University chemist
J.A. Schwarzc.

It's not clear exactly what the chem-
ical does, but it's also been found that
depressed people recently separated
from loved ones show correspondingly
low levels of the substance.

Interestingly, the love chemical also
is found in high concentrations in choc-
olate. If you ply your love with sweets
any time soon, let me know how you
make out.

Passion potion No. 1

While seeking to find out why tropical
animals avoid eating flowers from the
passionfruit tree, a team of researchers
from the University of lllinois may have
stunbled onto a new drug to battle
cancer.

They found the flowers contain
chemicals that change cell growth rates
in all living things. In tests on laborato-
ry animals, the drug even shrinks
tumors. If further lab tests confirm the
preliminary results, human trials could
be the next step.

The New York falcons

That's not the name of the newest
team in pro football It's a report on
something wonderful happening in
ecology.

Two pairs of rare peregrine falcons
raised in captivity by Cormell University
have built nests on two New York City
bridges. The vanishing peregrine, on
the endangered species list because of
overexposure to now-banned chemical
pesticides. had not been seen in New
York for two decades. Each pair laid
three eggs. But the real news is that
their nesting instncts survived their
period of captivity.

And on the West Coast, two pairs of
peregrines released in Los Angeles
have built nests atop skyscrapers,
They're too young to lay eggs. But sci-
entists feel that the nesting birds dem-
onstrate that endangered species can
be restored successfully 1o the environ-
ment aven under the most adverse
conditions. ™
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Famous projects from PM’s Plans Library

14 challenging, reader-proven projects that provide builder satisfaction

ACTION Cobra PL1702 $15.00
Ditw e macding COBRA,
B v e of waler 8l

wehicts Th 14:lopi-long cafl
carnes ws poogie. Pais

B0l Twd SmEl segEna

ighve bt and thiusi and a
SNUG-FREE or prog ists you go
Npwhare Comissts plara

PL-1T15 Pool Table 55.85

Pockel billiands is & lun game tha whole lamily can snjoy, and
il & pool imbie is somathing you have slweys wanied bul
coiuldn'| aMond. why not build one—this one, iTs & beauty, 40
= B0 in. and made mostly of plywood. You get plans, mataral
list mnd Bull inatructons.

TEE_‘:__‘_

PL-1306 545.98
Tha Scamp
In & winnar|

An BD MPH Bying

Vialkgwagen! This

VW powered biplane 18 sansationally inexgensive and
fiys ke & dream. 150 mile range. Proven design, Kits
and paris readily svaiable and The Scamp is a hand-
soma piecs of work

PL-1708 Log Spiitier
5.5

Splitng lirewood with
sledge and wedges is
daaing N the hard wiy.
With thes hydrauically
operated log splifter
you can do it by menely
mowang o ever. B8 hydralic cylnder axedts some
10,000 s, pressune. s backbons s an I-beam and if's
powered by & 3-hp gas engine. You can make maney
wiih i, Do,

B-1307 314,85
Boonie Bug

Blarting with a
juniged VW bus
chassis. you add
BOME work and ove
and  prastol A smooth
nding enciosed wvan wih ATY

capabillies plus sleeping and camping laciities. Show-siop-
g W00ks koot

PL-1405 Scubs-Tow §7.85

A& molorcycls  baftery powers thes  stream-
lined Iresh o salt waier dream. Pulls
you on of ungder the waler for
hours of sfortess snorkel
g or scuba =
gnong.  Fugged >

and .
able.  Big, il
scale plans and detailed
instruction manyal

PL-1278 §3.48
Cuist pa & U-21

doxide pes. You can Ny i just

aboul anywhare becauss (ts power-

ptar is not much louder than the buziz of a bee, Yes, Ihe PM
BEE & our finest axampie of creative airplane modelmaking
dasign ancompassing clessic construction with modem
pavesr,

PL-1272 Challengs
of u litetime! $10.00

The famous Ji. Case
Mreshing maching sieam
tractor. 18 separnis plans
anesls plod  inEtreslion
bockiat. The finest dets
work. Stacks frewood bul burns sicchal. @
saparabe gaars in the ransmission aione. Whal & theill 1o see
i huffing and puffing under s own powed

PL-1200 $5.00
55 Unlted States

The glonous, recond
raaking fagship of
the LS Merchant
Marime. Though now
relired in Morfolk, Va.,
no passenger ship has ever ap-
promched har top spesd. Thes professional quality model s
described n detail on 3 full size blueprinta. Over 2 R, long of
wood and metal. A stunning project for the craRsman.

POWER TOOLS

PL-1400 Boring Machine $6.95

Charies Masil has designed
magnilieert hame-buill bering
machine. Honzomal, peda! op-
arated, this 0ol can bacome the
pride of your workshop and at
greal sconofmy

PL-1T23 $5.85
HOBBY LATHE iz a roal
wood-turning lathe scaled
down for pracision work in
making loys, models and
small craft projects. M has
a ball-bearing headstock,
will take work up to 10
inches long batween
caniars.

PL-1710 57.85
Victorian Dollhouse

Irtha market for @ new house— & dodhouss hal
i? This siately one s modeled alter ihe anchs-
tecture of the Viclorian era and s & dolihouss
wihzh will DACOME 8N NeMOoom Nand-me-Gown
from yaur childran o thair children and to thel
children. it measures 20 = 34 « 46 .. requres
two shests of phywood to build, the sides am
covened with clapboard sading, the rool with
“slate” shingies ‘opped off with metal liligee.
Tha Iront swings open, thi roof lifts off for froa
mocess 1o #4810 spacious rooma. Plans include
lull instruchions lor buddirg

PL-1227 Sidewalk Classic 36.95

Powsred by 00 pulomobils bafteny (with buill-in
chargar) and ganesator, il rolls along a1 a sake,
guiet 5§ miles per hour. Buy the pars Bl your
handware and automobve-pars sione. i e great
foe evaryday lun on e sdewalk and sensabon.
al in pavades.

For more on home and shop plans don't forget to enclose $1.00 for our
PLANS & IDEAS CATALOG—just ask for B-1700.

Order lg number and send check or money order to
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How ToTune
Your Air Conditi

BY PAUL WEISSLER

LOAW-SIDE PORT
)

il

A typical A'C system. Shown in detail are
a refrigerant changing port and the com-

pressor cluich electrical connector.

t's the middle of summer, that brief
time of year when the $600 you
spent for air conditioning is justified.
It's also the time when most A/C shops
have long waits for appointments.

Air conditioning is not one of those
“forget-it-"til-it-fails"* systems. You
should give it a bit of periodic mainte-
nance. If you make some quick checks
whenever you feel A/C performance is
below par, you may be able to avoid
some problems and correct others.

Obviously, you're not anxious to do a
lot of work on the AYC {orany other part
of the car) during the hottest time of
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year. Fortunately, an inspection won't
take more than 10 minutes. Much you
can do is even less time-consuming.

Begin with a look at the front of the
condenser (the finned, tubular part in
front of the radiator). It should be clean,
so air can flow freely through it and the
radiator behind. If it's plugged with
road film, leaves, bugs and so on, clean
it with a soft brush and a solution of
detergent and water. Be gentle so you
don‘t bend the fins and reduce airflow
through the unit.

Next, look at the drive belts. Inspect
the A/C beh for signs of deterioration.

SCHRADER
V:LVE AND

Check belt tension by pushing down
with your thumb midway between the
pulleys. It should deflect no more than
% inch. Do the same for the water
pump fan belt. If it's slipping, the
engine will run hot and the coolant
flowing through the radiator will be
much warmer than normal. The radia-
tor and condenser are 5o close that
excess heat from the radiator will be
transferred to the condenser and raise
the temperature of the refrigerant gas
inside. As a result, A/C performance
will suffer. In fact. anything that
reduces cooling system performance

3%




level and asration.

will affect A/C performance. On front-
wheel-drive wehicleas, make sure the
electric cooling fan switches on when
the A/C comes on.

Basic checks

If you fesl A/C performance is below
normal, make a series of simple checks.
First, while a helper turns on the sys-
tem, watch the compressor. You should
see the magnetic clutch on its front hub
lock onto the pulley with a slight, but
obvious, movement. If it engages, run
the engine at fast idle; set the blower
fan on high; the A/C lever on max, high,
or inside; and the temperature lever on
cold. With the car parked far from any
wall that might block the flow of air to
the condenser, open the hood to mini-
mize engine compartment tempera-
ture. Close all doors and windows and
allow five minutes for the system to sta-
bilize.

Then insert a thermometer in a cen-
ter air veant on the dash and take a tem-
perature reading. There are manufac-
turer's specifications for air tempera-
ture, but if you don't have tham, this
rule of thumb will pinpoint obviously
bad performance: The air should be
28°-30° F. below the outside air tem-
perature. (If the weather is humid, the
tempearature differential is less.)

If the temperature of the air coming

out of the register is right, your system
4D

is doing its job. If the system is blowing
cool but not-cool-encugh air, make a

a pressure gauge. Although pros have
elaborate equipment, they also use
inexpensive testers in the $8-$20 range
for quick checks. Such testers, sold in
8uto parts stores, can be used on any
system with Schrader (tire type) test fit-
tings. All U.S. cars except a few Ford
and AMC products have these fittings.
The inexpensive testers resemble tire
gauges and are used in the same
way.

Locate the two pressure test fittings,
which are usually in one of three
places:

1. On many cars they're on or near
the compressor.

2. You might also find them in the
tubing that connects the condenser,
compressor and evaporator. (The evap-
orator is a box-shaped part that is found
in the dashboard ductwork or protrud-
ing from the firewall side of the dash-
board ductwork.)

3. They might also be found on the
accumulator, a cylindrical part found on
S0Me SYSLEms.

The A/C has high- and low-pressure
fittings. On a few older Ford and
Chrysler products, you may find three
fittings, two of which are for low pres-
sure. On these Fords, measure pres-

Left: A quick check of A'C
system pressures can be
made with this inexpensive
pressure gauge. Available in
most auto parts stores, the
testar resembles a tne
gauge. Right and above: A
gight glass, found on some
systams, checks refrigerant

sure at the fittings nearest the com-
pressor. On Chrysler products with
three fittings, ignore the one on the cyl-
inder head of the compressor.
Remove the screw caps from the fit-
tings, run the engine at fast idle, and
turn on the A/C, setting the controls as
you did for a temperature check. After
allowing five minutes for the system to
stabilize, take your pressure readings.
Compare the readings with factory
spacs, which can be found in a general
service manual. Typically, you should
get a reading of about 140 p.s.i. to 250
p.5.i. on one fitting, and 24 to 35 p.s.i.
on the other fitting. On some Fords the
low-side reading may be as low as 10to
20 p.si. Again, to be sure, you'll have
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Many GM cars are equipped with a compressor clutch fuse that
will prevant the clutch from angaging if it fails. Connect a

Jumper across the B- and C-terminal of the holder to test for a
bad fuse. If the compressor runs, fuse was defective.

to compare your results to specs. When
ambient temperatures are high, expect
the system pressure to be near the high
end of the range.

If both readings are 15 percent or
more below spec, a minor loss of refrig-
erant gas is indicated. This is quite like-
ly with cars at least 3 years old. The
minor loss is the result of normal leak-
age over the years. Adding some refrig-
erant should restore the usual perfor-
mance.

Before you do this, however, double-
check the sight glass. Many older sys-
tems and some current ones have a
sight glass—a little window in the
refrigerant tubing. The sight glass is
usually on the receiver, a cylindrical can
connected to the condenser by tubing.
Don't confuse the receiver with the
similarly shaped part called the accu-
mulator, which is used on many current
models and is connected by tubing
to the compressor. The accumulator
doesn’t have a sight glass.

With the systern running for five
minutas, look at the sight glass. If the
systemn has a cycling compressor, a
small amount of bubbling in the sight
glass is normal during an offto-on
cycle. You can tell if your system has a
cycling compressor by waltching the
front compressor clutch. If it's a cycling
system, you'll see the clutch disengage
and engage periodically once the sys-
tem has stabilized. After the clutch
engages, however, the bubbling should
stop until it cycles off again.

If the system is the type that does not
cycle the clutch, you should see no bub-
bles. If you see continuous bubbling
and performance is just so-so, the sys-
tem is low on refrigerant gas.

If the system doesn't have a sight
glass and you don't have gauges, you
can check some A/C systems for refrig-
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erant loss with your hands. Just grasp
tha refrigerant tubing where it disap-
pears into the ductwork, one hand on
the thick tubing, the other on the thin
tubing.

With the system running, the thick
tubing should be somewhat cooler than
the thin tube. If the thin tube is colder
than the thick one, feel the thin tube
about a foot farther away, toward the
compressor. If it's warm, the system is
probably low on refrigerant.

This test can’t be performed on all
AJC systems, but it is useful on many of
the recently produced cycling-clutch
SYstems.

Lfbuthmmnighdﬂpm readings are Iﬁparmnr.nr
more balow specification. the system has lost refrigerant. A
minor loss of refrigerant is quite likely with cars that are at least
three years ald. The loss is the result of normal leakage. Adding
refrigerant will improve performance.

Adding refrigerant

There are many do-it-yourself kits for
adding refrigerant, and they come with
complete instructions. Just be sure to
connect the hose from the refrigerant
can to the low-pressure test fitting. On
most GM and Ford products, the hose
in the kit will thread only onto the low-
pressure fitting, so you can't make a
mistake.

Held the can upright while the sys-
tem is running. Rub the can with your
hands or place it in a pan of warm tap
water (no hotter than 125" F.) to speed
flow into the system. [f the 13- to 16-
ounce refrigerant can included in the
typical kit raises pressures to nearly

to system's low-side chang-
ing valve. A pan of warm
water (less than 125°F.) can

hslp move refrigerant.

L]



normal, you may add a bit more to the
system with a second can. Check pres-
sures as you go along and stop adding
refrigerant when low-side readings are
within spec and high-side pressures are
over the minimum. Whenever you stop
charging with refrigerant (either for a
pressure test or because you're fin-
ishad), shut the dispensing valve on the

can first, then disconnect
the hose from the test fitting.

If the addition of refrigerant restores
performance for only a brief period, you
may have a bad leak in the system. Lat
a pro check it. Do the same if the pres-
sures are low on a relatively new car.

Ductwork problems

If the system passes pressure and
other tests, but the air from the regis-

ters is warm, perhaps the problem is in

With the engine run-
ning at fast idle, A'C
Systemm at maximum
¥ setting, and all doors
and windows closed,
let system stabilize
for five minutes. Then
reading at the center

vent. Air temparature
should be about 28° to
30° balow the outside
{ temperature during
normal conditions.

the ductwork. Operate the temperatura
control lever and see if there is any
change. If not, wurn off the A/C and turn
on the heater. See if operating the tem-
perature lever makes any difference in
heat output. If not, perhaps the flap
door it controls is stuck. Or the cable
may have come off the flap door (which
mixes heated and cooled air). On some
cars, you can reach the cable connec-
tion at the flap door under the dash and
check, freeing up a stuck flap or recon-
necting the cable.

If there is no substantial volume of
air flowing through the registers, the
blower may not be working. Sometimes
the problem is as simple as a blown
fuse or two. Or, it could be in the fan
switch, which is easy to remowve for
testing and replacement on many late-
modal cars. Even the blower motor is

e@asy to change on most late models.
Test the blower by hot-wiring it directly
to the battery with jumper cables.

A/C won't come on

If the A/C won't come on at all, a
common reason is that the refrigerant
has leaked out and a low-prassure pro-
tection switch has opened to keep the
compressor clutch circuit from activat-
ing. With the system off, pressure in a
high or low fitting should be at least 60
p.s.i. If not, have a pro recharge the sys-
tem. If the pressures are normal, check
the fusebox for a blown fuse and the
compressor for a loose electrical con-
nection.

On many GM cars (late 1971 through
1976 except Vega and Chevette, plus
1977-78 Toronado-Eldorado), thereis a
compressor clutch fuse that can prevent
the clutch from engaging if it fails. Pull
the fuse out of its holder and connect a
jumper across the B- and C-terminals of
the holder. If the compressor now runs
when the system is tumed on, the fuse
is defective and should be replaced.
This fuse is supposed to blow only
when system pressures are very low,
but it may also fail if engine compart-
ment temperatures get too high.

It may take special training and
equipment to do a thorough job of A/C
diagnosis and repair, but as you can
sea, there are a lot of things you can do
with only a small investment in time
and monay. ™
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Self-cleaning

Fog and driving lights are always a con-
siderable source of help on stormy
nights—until the lenses become cov-
ered with slush or some other variety
of road grime.

Deco International has considered
the problem and now offers a new kind
of all-weather driving light. The unit is
equipped with its own electric wiper
and spray washer which can be operat-
ed from the driver's seat at the touch of
a toggle.

Deco offers drivers a choice of fog or
driving light patterns with either a clear
or amber lens.

Each type of light is powered by a
Halogen H-3 55-watt bulb. The lights
are supplied with all mounting hard-
ware, instructions and a protective lens
COVer.

The lights which I tested performed
guite well, but they will cost about
$100 each,

Wiper and spray washer are built into
driving lights from Deco [nternational.

Additional information is available
by writing directly to Deco Internation-
al, 12612 Osborne St., Pacoima, Calif.
81331, —Joel Breault

Keep it clean

Wheels designed with intricate recesses
can be cleaned easily with Lug Scrubber.

Just the thought of jamming my fingers
when | clean around the lug nuts on my
minitruck makes me cringe. Now, |
avoid the pain by using Rally-Mag Car
Products’ Lug Scrubber. The hand-
sized plastic tool has different brushes
on each end. Dip the tool into soapy
water, slip the end with interior bristles
over the lug nut and scrub. Use the oth-
er end on recessed areas. Lug Scrubber
is $7.50 at auto parts stores. Write the
maker at Box 1274. Newport Beach,
Calif. 92663.—.Joel Breauit

38

Choke chiller

One problem in servicing your car's
automnatic choke systemn is to recreate
gither cold-start or extreme engine
operating conditions. You may have to
wait hours for the engine 10 cool down
to get cold-start symptoms. Kent-
Moore's Model 134024 Choke Tester
works with standard compressed air
systems to instantly heat or cool choke
and carburetor components. The noe-
zle shoots out heated air from one end,
or chilled air from the other. The tester
is $79.50 from Kent-Moore Tool Div.,
2BB35 Mound Rd., Warren, Mich.
48082 — Cliff Gromer

New tester cools a hot choke or heats a
cold choke for testing withour walting.

Cuts like crazy

[ still don't undersiand how these scis-
sors work. but they cut an incredible
variety of things: fiberglass cloth, sheet
metal, plastics. leather. coolant and fuel
line hoses, even a penny, One blade
has a file-like surface that continually

cut almost anything that needs cutting.

resurfaces the other blade. The blades
are offset to provide leverage.

The scissors cost 86 at auto parts
stores and are distributed by S&G
Tool-Aid Corp., 43-53 East Alpine St.,
MNewark. N.J. 07114.—Paul Waeissler

Adjust vertical aim of your headlights at
home with a device that costs only $13.

The cheapest professional headlamp
aimer costs about $200. Now. do-it-
yvourself aimers are $12.85 at auto
parts stores. There's one model for
round lamps. a second for rectangulars.
Each has a bubble level. Place it on the
ground in front of the car and preset
the tool to compensate for floor slope.
Then hold it up against the lens and
turn the vertical aim adjusting screw
until the bubble is level again. The
maker is Hopkins Mfg., 428 Peyion,
Emporia, Kan, 66801, — Pau! Weissler
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WORKSHOP MINICOURSE
(Continued from page 46)

transported from fingertips to work
surface is probably the biggest reason
for those ugly white spots on shop-
made fumiture,

Glue left on a wood surface acts as a
sealer. This means that the stain won't
penetrate the wood wherever glue has
been allowead to remain. The white spot
that results is, pure and simple, the
mark of a novice woodworker

The trick I use to keep my hands free
of glue is to put a pile of sawdust, gath-
ered from below my table saw, in a
convenient spot on the workbench
before starting a gluing session. Then, |
repeatedly go to the pile, scoop up a
handful, rub the sawdust between my
hands and discard it in the shop trash
barrel.

The dust acts just like a blotter and
keeps my hands clear of spot-produc-
ing glue.

The points covered in this and my
previous column focus on working with
white (or carpenter's) glue—the glues
that most home-shop workers are likely
Lo use

Both of them produce fine results
when used properly. The best way to
ensure doing just that is by reading the
glue manufacturer's instructions on the
label,

Next, sand the swface smooth, using

120-grit sandpaper. Test to see if any
glue remains by dampening with water.

Carefully inspect finished projects for
glue spots before staining. Here, a dab of
white glue on pine, inside the marked cir-
cle, is just about invisible.

e =l

CHISEL

WET \WIPE

On sample board, surface to left of line
had glue chiseled off. On right, it was
removed with damp rag while glue was
wat, Edge was then stained. It's obvious
which method removed all of the glue.

If you do miss such glue spots on & sur-
face, hare is what the piece will look like
after staining. Such imperfections are
evidence of careless workmanship.

COPPERHEAD

PUTS MORE BITE

e

IN EVERY BARREL.

No matter what kind of airgun vou shoot, or where you shoot it, Crosman Copperhead®

ammeo can improve its performance.

BBs are the roundest BBs you

Copperhead®
can buy. No flat spots, no burrs. And their bright, hardened copper plating keeps
them that way during shooting. Copperhead® pellets, designed for
aerodynamic efficiency and accuracy, come in unique, easy-to-use Belt
Paks™ They're available in both .177 and .22 calibers. Copperhead
Powerlets® the most reliable name in CO: airgun power, fit all Cros-
man CO: airguns. And virtually all other brands, too. Crosman
gives you more to shoot for. And, thanks to Copperhead® ammuni-
tion, more to shoot with, Look for S N
it, wherever airguns are sold. = SO TS
# *1IN AMERICAN AIR POWER. ' !

Crosman Auns, 580 Turk Hill Road, Fairport, N.Y. 1450
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What a grabber

Called the Fish Grabber, this tool is the
best that I've ever used for snaking
electrical wires through walls

The plastic-encased wire |loops ex-
pand inside the wall to provide a target
for the fish tape's hook end. It costs
$44 05 postpaid from Comtec Indus-
tries. 226 Robbins Ave., Rockledge, Pa
19111.—H. W.

) e

| T~FsH
GRABBER

CABLE TO
BE SMNAKED [

o

Fizh Grabber is about 5 fest long. As the
handle is retracted, the loops expand.

i

Insert the Grabber into the wall and
expand the loops. Then, snake your fish
tape in until it catches a loop. Return to
the Grabber, close the loops and finish by
pulling the wire through.

Economical drum sanding
Some time ago. PM reader Dave Peter-
son brought Singley sleeveless drum
sanders to my attention.

With these drums. you cut standard
sheet sandpaper to fit the drum. rather
than buying expensive factory-made
sleeves.

In addition. the drum’'s sponge rub-
ber backing protects the sandpaper for
longer wear. The manufacturer offers a
wide number of fittings for use on a

drums come in four diameters
(left to right):1-, 3-, 2¥¢- and 2-in. dia. All
drums are 3 in. long. The key tool in fore-
ground secures the paper to the drum.
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With the abrasive paper wrapped around
the drum and tucked into the slit. you

slide the key into the oblong opening and
then rotate to tighten the paper.

drll press or lathe. or in an electric
drill.

At Dave’'s suggestion. [ tried the
drums and found them to be a thor-
oughly satisfactory method of lowering
my ever-increasing sandpaper costs.

For more information and a price list,
contact the Singley Specialty Co. Inc.,
Box 5087-FM, Greensboro. HN.C.
27403 —H. W,

Ein gutes electrical knife
This precision German-made tool is the
best electrician's knife I've ever worked
with.

The twol sports a pushbutton blade
and a convenient electrical screw size
slotted driver at the blade’s end. My

To use the knife, simply depress the but-
ton on the side of the case (top) The
blade pops out and locks in place.

favorite feature is the serrated blade,
With this cutting edge. it's almost
impossible to cut through wire strands
when stripping the insulation. It costs
$12.95 plus $1.50 for postage and han-
dling fromm Big Three Promotions Inc..
242 West 26th St, New York N.Y,
10001 —H. W

UPDATE

We wish to clarify a misleading passage in
our story FProblem Concrete: Answers To
The 17 Most-Asked Questions About Patch-
ing (page 112, June "83), brought to our
attention by the Portland Cement Assn.
(PCA).

Our instructions for filling a crack in the
outside of 8 basement wall called for chip-
ping out an area % in. wide by V% in. deep

CHIP OUT AREA POLYURETHANE OR
12" DEEP I\S‘H-" WIDE SILCOMNE SEALANT
TS o
- L] -]
.. e a : 2 i I < B e
- CONCRETE OR |, |f ‘s %\ 8
4. BLOCR WAL Sl it s o8
ALUMINUM FOIL OR
EXISTING CRACK  WAX PAPER

around the crack. lining the chipped-out
area with aluminum foil or waxpaper and
then filling the lined crack with polyure-
thane or silicone masonry sealer.
Refer to the drawing above, based on
PCA’'s own illustration, for the right tech-
nique. Note that the bondbreaker lines only
the base of the chipped-out area. ™
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“Back at ol

CALIFORMIA PROGRAMMER

Owners love the styling
and handling, but would
like to see more power.

lkswagen launched its ponycar in
1874 and has sold over 600,000
since then.

The second-generation Scirocco with
its new skin, pictured here, bowed
at the Geneva auto show in March
1981. And, earlier this year, VW
introduced  its  Wolfsburg-Edition
Scirocco, which has a more powerful,
1.8-liter Four and other improve-
ments (see Imporis & Motorsports,
page 10).

The 1.8 is rated at 90 hp, which is 16
hp more than is available from the 1.7-
liter engine under the hoods of the
1982 Sciroccos owned by drivers in this
survey. That's precisely why “more
engine power” was the cry of these

50

PM photos: Bill Ashe

The four horn buttons are for thumbs, but
they're (ricky to use when turning.

owners who purchased their Sciroccos
last yaar.

In terms of handling, however, the
Scirocco still sets the standard in its
class (see Scirocco: Still The Car To
Beat, page 106, April '82). The Scirocco
is, without a doubt, a driver’s car. That
in mind, we wanted to find out just

what drivers think of it—how it
impresses them once they've had a
chance to live with it.

First, from a Tenmessee electrical
enginear: "1 bought my Scirocco for
overall design, performance, economy
and comfort—all a good value, I feel, at
just under $£12,000. Quality is far supe-
rior to any American car ['ve owned.
The Scirocco is well engineered, with

A NATIONWIDE SURVEY
BASED ON 1,059,624
OWNER-DRIVEN MILES

no rattles, ill-fitting panels or paint
blemishes.”

A California attorney, aged 26, told
us: "A friend owns one and recom-
mended the Scirocco. | wanted a sport
coupe that handles well, delivers good
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gas mileage and is sharp looking. I'm |
getting 25 to 28 mpg around town and
34 mpg on the freeways. Now that I've
put 4,300 miles on the car, I find it sol-
idly built, good handling, economical
and very pleasing to look at.”

One owner told us he hated the
upshift light (which lets the driver
know just when he should shift to the
next higher gear for maximum fual
economy) because "I hate to lug the
engine.” |
An Alabama postal carrier reported:

The seats give good support. Leather is
available in the new Walfsburg Edition.

"'l liked the styling of the Scirocco, and
I've always had good luck owning other
VWs—never any problems. I've had no
mechanical troubles with this car,
either. Quality is excellent. Everything
fits, no rattles. | also appreciate the full-
sized spare tire. Among my dislikes:

The 1.7-liter Four, shown here, was re-
placed with a 80-hp 1.8 last spring.

price, and the transmission is hard to
speed-shift. Good front seats. Good
support, although they're a little hard to
get into and out of.”

The Scirocco uses Recaro-type front
buckets, which give lateral support via
wings on the sides. These wings make
it hard for sormne people to slide in and

(Plsasa turm to page 52)
|

POPULAR MECHANICS - ALIGUST 1983

ONLY
a day to

RE-SIDE

Most Tulsa Welding
School Grads Do!

Don't pay a fo
home re-sided. Do it yourself and
save 2/3

If you can drive a nail and cuton
a straight line, it's a snap!
Aluminum Industries (America's
leading mail order siding com-
pan}.f] will send you a complete kit
of vinyl, aluminum or steel siding

— your choice of 22 colors —
everything you need, right down
to the nails and tools.

Easy-pay with an FHA Home
Improvement Loan or our own
interast-frea $7.00 a week plan.

Make Big Money, Too

Once you've done your own
home you're automatically qual-
ified to be an Aluminum Industries
dealer. When friends and
neighbors admire your home and
learn of the money you saved,
merely sign them up, making up to
$1,000 per order . . . even more if
you install for them.

Send for exciting money-
saving, money-making details
without obligation. Mail coupon
today. Easier yet, call toll-free

In fact, the first paychecks for students
who graduated in the first four months of
1981 and went wo work welding . . .
ranged from a low of 5793 to a high of
§6,846, This is a yearly salary range from
$9.516 1o 882,152 Worldwide
construction and pipeline firms compete
for our graduates. Full eourse is only 16
weeks (others as litthe as 10 wecks ).
There are more jobs open throughout the
1.5 — and the world — than there are
qualified welders.

Tulsa Welding School, established for over
30 years, is recognized for the quality of
its graduates throughout the world. Do
well at TW.S. — work hard — and your
income as a welder can be higher than

many college graduates

TO TAKE COMMAND
OF YOUR FUTURE . . .

Call Toll Free 1-800-331-2934
In Oklaboma, call (918) S87-6TE9

.+« OR FILL IN ANID) MAITL. TODAY!
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i ! Admissions Director
1-B00-543-9904 nght now. ! e e p—
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Well send you a complete course catalog
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watch the stars!

No matter how far you are from the TV station you can see

your favorite stars. .. on Apollo™ home satellite TV! Find

out how you can see the stars for less than you expect.
Call toll free 1-800-647-6144, Dept. 38 or write to:

Name

Address
State

{ Free Brochure, National Microtech, P. O. Drawer E, Grenada, MS 383901

Zip £

OWNERS REPORT: SCIROCCO

(Continued from page 51)

out of the car. Once they're in, though,
most appreciate the seats. Yet 9.5 per-
cant of the owners we queried said
they'd like these seats changed to
something more conventional.

A retired California schoolteacher
talked about his Scirocco in these
terms: "I've owned over 40 imported
cars during my driving career, includ-
ing a gullwing Mearcedes, Bentley,
Aston Martin DBZ, Porsche speedster,
four Alfas and a ‘79 Scirocco. In many
ways, this Scirocco is my favorite. It's a
balanced car which does everything
wall.

“Front comfort is excellent with
those supportive seats. I bought this car
for its handling, looks, quality work-
manship and fuel economy. I have no
complaints, but rear legroom is typical
of a 2+2: minimal.”

Here, again, is a point brought up by
a few owners. When VW engineers re-
styled the Scirocco, they added 6.5
inches to overall length. None of that
stretch, though, went into legroom. It
all ended up toward luggage space and
front overhang. Most owners realized
beforehand that this car's rear seat is
strictly for occasional use. However, 7.1

52

percent yearned for greater rear leg-
rOOm.

Most owners, too, tended to be
young. A New York secretary, aged 22,
noted: "“The Scirocco is honestly a ter-
rific car. I do feel, however, that, given
tima, VW will refine it after this year's
restyling. I loved the old wersion, but
this year's car suits my taste even bet-
ter. | prefor the rounder, smoother look.
The ride is fabulous. It also tolerates
the potholes of Manhattan quite wall.
For a small car, interior comfort is ter-
rific. 1 feel, though, that the seats are
too stiff and that the ventilation systam
makes too much noise.”

Handling received excellent reviews.
An Alabama pathologist: “Marvelous
all-weather handling with fwd. It really
sticks to the road, especially at high
speeds. Good fuel economy, too, with-
out that usual ‘tin box' feeling. Enough
storage space to be an only car, as
opposed to, say, the RX7. Fit and finish
comparable to the Japanese and superi-
or to any U.5. modal | examined. Even
80, the car was delivered with a faulty
smog valve, which caused the engine to
idle poorly. The dealer repaired this at
the 1,000-mile check and I've had no

problems since. | find the steering a bit
heavy at low speeds, and the styling
seemns mediocre compared with the
previous model. I'd like to look at the
Renault Fuego turbo, which wasn't out
when I bought my Scirocco.”’

Yet styling came through as the main
reason for purchase. Scirocco owners
tend to be design-conscious, and that's
no surprise. However, one design fea-
ture irked some owners, like a self-
employed Floridian who gives vent to
his feelings about the Scirocco’s single,
centrally mounted windshield wiper. *'1
hate that damned wiper. Due to the sin-
gle blade, the arc isn't complete. It nev-
er totally clears my [the driver's] side.”
We heard that same lament from 7.1
percant of our owners.

Another complaint had to do with
general lack of interior space. A Califor-
nia dispatcher summed it up for anoth-
er 7.1 percant by saying, "'Overall inte-
rior dimensions leave a ot to be
desired. The seats are difficult to get
into and out of, there's no headroom
front or rear, the instrument-panel con-
trols are hard to reach, and | miss tha
old wind wings."”

Still, these complaints paled when
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viewed against the generally rave
reviews most owners give this car. An
Illinois fuel-injector lab technician, for
example, glows: [ worked as a VW
mechanic for nine years and fell in love
with the first Scirocco | drove. I'm even
more impressed with this second gen-
eration. Even at $12,000, it's the poor

such for maximum enjoyment.”
A California manufacturing manag-

er: "I'd owned a 1977 Scirocco previ-

ously. In my opinion, VW has refined
virtually all the items | thought needed
refining, making the second-generation
Sciroceo a super all-around automaobile.
Quality is superb, paint is impeccable,

drive-train reliability can’t be beat. In
terms of handling, performance, style,
design, workmanship, fiwvd and engi-
nearing, the Scirocco is an all-around
great car that provides the full spec-
trum of utility, looks and driving plea-
sure. Would I buy another one? You
bet—unless I can afford a Porsche 944

man's Porsche and should be driven a5 no misalignments, nothing loose, and or 928" ™
SUMMARY OF 1982 VOLKSWAGEN SCIROCCO OWNERS REPORTS*
Total miles driven 1.058 624 Epl'n:tﬂl: diskilops: Comfort opinion (mar seats): Number of vehdcles owed:
Mo complairts | 22.7% Excifllont 4.2% Seirocen only ... ....... 39.1%
Shifts poorty R 8.1 Good ... ... ....000 15.0 Two cars criareea
-ﬂ“'-‘n'mﬂ-li-'!l'ﬂm Needs mare rear Average . 31.7 Threecars ,...,..,.... 128
In vown 8.3 legroom 7.6 Poar 44.1 Four or more cars ... .. 3.8
Long wrips . 356 Single windshield wiper . 7.6 :
Saat shape'styla 70 Had any mechanimal trouble? Makes of other cars ownad:
No ge.8% Volkswagen 29.4%
Transmission choloes: P Wha changes would you like? W i nen e b e 301 Chavrolet 12.8
Manual five-speed B. 2% More engine power. . ... 10.7% Buick ) 8.2
Automatic three-speed . 28 No changes .. .. .. 8.5 What type of troubla? Ford E._S
Better saat shaps a5 Fual induction system 18.2% Oidsmobils &3
Wiy did you chosss the Scirsoeo? i AOQibIsT wigee , - 11 #ri;.l'ﬂmi.i;iii:'lm T S
Styling ... 64.3% ﬂﬁ m:wm . L3 Electrical systom 109 s Watroution of tasss
hmnnmr 7.8 agroo Cluzeh . . 74 15-20 yBars . ... ....... 45.5%
Performance . Z8.0 Workmanship Shifter ., . 7.3 -85 pary v AL
Handling. . .. 27.5 Excallant 5.0 50-plus 8.6
Past experience 165 Good 31.7 Dwealer repairs satsfactory 7
ﬁ"lr-lav ; 3.3 Yes B9.0% Would you buy another Scirocco?
Poor i 00 No 310 g TrdEayid T
Specific likes: No 163
Sryling ... .. G2.6% Cunf::tu;uhm{mm:l Dealer sarvice opinion:
Handling . 50.2 Exeallant . e 67.8% Excellent . . 31.7M% Would you buy another VW prod
Econarmy £2.3 Good . 25.1 Goad 4348 uet?
Parformance 351 .ﬁ.\'amg-e B8 Average 17.1 Yes BA.5%
Comfort 328 Poor 05 Poar 73 - AN SRR TR 11.1
[*Percentages might not equal 100% due to rounding or insufficient data.

ﬁ feet.

Tinactin goes to work the minute
it touches vour foot. Starts immediately
to kill the fungi that cause that itching,
burning and soreness. Used as directed,
Tinactin actually cures athlete’s foot.
Get the remedy more doctors, pharmacists
and podiatrists recommend than any other.
Get Tinactin. And get rid of athlete’s foot.

£ 1983, Schering Comporation.
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STRIKING BACK

LIGHTNIN »,,

The traditional lightning rod may be’on the way//
as science improves on Ben Franklin’s inve ---

BY DENNIS ESKOW  science epimor

bright light sizzles down to the scrubby New
Mexico desert from a dark cloud hanging low
in the sky. It looks like lightning, but it"s no act of God.

“Think of it as Ben Franklin's kite, 1980s style,”
says Charles Moore, New Mexico Tech's eminent
lightning researcher. ""We use a little rocket instead
of a kite, but the rest of the experiment is much the {
same.” The experiment consists of a wire that is
gmunde-d and hooked to the body of a French Rug-
gieri rocket, a yard-long vehicle with a metallic tip.

When shot about 1,000 feet into an electrically i

charged cloud, the tip of the rocket carries the Pi' //A\
base of the cloud's negative charge down to the
positively charged earth. A stroke of labora-
tory “'lightning" is induced.

In the war against lightning's destruc-
tion, scientists have launched about 80
rockets from New Mexico Tech's Irv-
ing Langmuir Labs. And they've
set up scores of experiments
in a search for the perfect
lightning rod. Their

I ike a terrible bolt from Thor, the finger of

‘ Rocket tethersd to sarth by wire is
' fired into d to induce a lightning

findings promise to { strike in ments that have raised
create a lot of questions t the effectiveness of
static in the & w{ lightning rods. Actual

: ket is shown in the inset photo.

FM photo: C 0O, Hayenga
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e A typical lightning Fr‘l‘ﬂ'anrrl{:HAL
o strike is created when LIGHTNING ROD
X negative electrons fall "
P toward positive waves
A of particles rising
from the earth (facing
b4 : dha 2 - . page). Pointed light-
£ ; : f : ning rod (right) may
: ) it - not offer protection.
It's supposed to draw
’ surrounding charges,
: and lightning bolts,
from surrounding air
to ground. But if blue-
green corona builds up
on the rod too guickly,
the lightning shifts
and hits the roof.

Blunt rods build up
their coronal discharge
; slowly, making them

their reasons differ much mare reliable for
A twar the reason, the dissi- ffﬂ:i'ﬂﬁr 5”‘*’*35 J{mm
H CHOL O Qrouna. fn aian
dams are growing more visible as we learn e ‘3 rodts (Hight),
more and more about lightning. the corona builds up
Lightning is basically the jumping of a spark slowly and over a broad
between two highly energetic plates of oppo- area, so any lightning
site charge. What creates the charges is still b‘j:‘. would f_’ e M‘;‘:?
open to Idebate_ Eut the mechanism by which mprf__f;::‘;iz gsﬁ'd:n; |
a lightning bolt is created seems 1o have been altogether. The blunt |}
completely unraveled. rod concept was ad-
To generate a lightning stroke, nature can vanced by Charles Moore,
use a L:luud.x that's pri}LlDTniIlHrI]'[J‘f positive P;g:ﬁ_i’;ﬁrﬁ?:;gﬁ:é
or predominantly negative, Generally, the rod ‘s effectivensass.
bottoms of thunderclouds are negatively
charged, meaning that electrons are flying
about them free of atoms and fast enough to A Dissipation Array
knock off electrons from any atoms they hit (right) uses thousands
Meanwhile, the earth’s natural {'!!dTI'_It‘ is of pointed rods spread |

< o over protected area
predominantly positive. In a storm, charges like an umbrella. With

build up with corresponding speed in lhﬂ-]l this device, charge is

ground and the cloud, Thus, as a negatively drawn to ground before
charged cloud darkens the earth, a positive B, lightning can form. A |
protective corona |

charge builds up and creeps along the grnunﬂ
following the cloud as it moves. Why
this happens is not clear, but the fact
that it happens is very well established.

Like a poltergeist, the positive charge
creeps upward toward the negative,
But the air is a terrible conductor, so
the waves of positive charge quickly
collapse and roll on until they find 4
an object—a tree, building or f"
even a person—that will let
them rise a considerable dis- {
tance above the ground, & 7
Once the positive charge ]

(Fiease tum o page 116}

fends off lightning. [

An early experimental
Dissipation Array was ex-
posed to heavy lightning
field at Langmuir Labs
six years ago. Blow from
several return strokes
destroyed array and bent
ane of its rods.
Dissipation Arrays built
more recently have out-
performed all other
lightning prevention
devices, with no report-
ed hits from lightning.



WE drwe the current cmp tark tc.- owners c}f the Muatangs
LeBarons and Rivieras, and preview new ragtops on the way.

BY MICHAEL LAMM  west cosst enmor

t all began when the “last” American convert-
l ible rolled off the Cadillac assembly line in

1876. Only 200 Cadillac bicentennial ragtops
were built. And while Cadillac pegged its price at
$11,049, demand was so great that some of those
cars left their showrocoms for nearly triple that
amount. Here was, after all, the end of an era. The
world shed a tear.

The world, that is, except for a few enterprising
individuals and companies. From 1977 through the
early '80s, convertible converters popped up like
dandelions. They were centered mostly in Califor-
nia and Florida, but with an aggressive concentra-
tion in and near Detroit.

One of the more successful custom convertibles
58

Ford Mustang

Leading the pack, the Mustang convertible
is in heavy demand, with Ford anticipating
a production of 23,000 this modeal year.

became Intermeccanica’s Cabrio, built in California
and based on the current-generation Mustang. Ford
sat up and took notice but, for the moment, did
nothing.

It was Chrysler Corp. that actually resurrected
the factory convertible. Ailing Chrysler needed a
shot in the arm and had little to lose. To test the
market for a factory convertible, Chrysler worked
with Cars & Concepts, a large Detroit series-custom
shop, and together they produced a soft-top K-car.
They showed the prototype in a number of auto
shows around the country. Result: 3,200 orders be-
fore Chrysler even knew what hit them.

For Chrysler, those 3,200 orders were only the
beginning. Once production started, Cars & Con-
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cepts couldn’t keep up. Demand outraced every-
one's dreams, and the factory convertible had made
not just a comeback, but what amounted to Easter
in Detroit.

By the time Cars & Concepts built 11,000 K-car
ragtops, they and Chrysler decided mutually that it
might be wiser and more economical if the parent
company got back into convertible production di-
rectly. Chrysler began doing so around March
1982, when it slowly shifted assembly of the
Dodge 400 and Chrysler LeBaron convertibles to its
St. Louis plant.

Meantime, Ford got inspired and decided to let
Cars & Concepts convert the Mustang. The result of
that project bowed in November 1982 and, as of

POPULAR MECHANICS « ALGUST 1983

Buick Riviera

The Rolls-Royoe of American convartibles,
the Riv is a stunning $25,000 package.

Chrysler LeBaron

It was the K-Car converts that got
the ball rolling for the renaissance
of the ragtop Detroit-style.

May 1983, Ford dealers counted 20,000 firm orders
for Mustang convertibles. Ford plans to produce
some 23,000 during this model year.

Also in late 1982, Buick decided to broach the
upper ranges of the convertible market. Buick con-
tracted with American Sunroof, headquartered in
Southgate, Mich., to begin converting Riviera
coupes into Riviera convertibles. American Sunroof
also converts GM J-car coupes—the Chevrolet Cav-
alier and Pontiac 2000, both of which are just now
becoming available.

At the moment, the Riviera ragtop tops the in-
dustry in base price, at $24,960. Next comes the
Chrysler Town & Country at $15,595, the Mustang
at $12,467, the Chrysler LeBaron at $10,995, the

59



Chevrolet Cavalier convertible with a
manufacturer’s suggested list of
$10,990, and finally the Dodge 400 at
$0,995. Pontiac hadn't released a price
for the Sumbird convertible, but it'll
probably be a few hundred more than
the Cavalier. These figures, of course,
are all subject to change—up or
down—aeven before you read this.

Interestingly, as convertible volume
increases, prices tend to drop. In 1982,
the LeBaron and Dodge 400 convert-
ibles both carried sticker figures of
$12,600. Dodge rolled that back by a
dramatic $2,605 for what's essentially
the same car. Chrysler now charges
$1.805 less for the LeBaron. Part of
those reductions came from cutting out
one supplier, Cars & Concepts. But you
have to remember that sheer volume
accounts for most manufacturing econ-
omies. On the other hand, the Riviera
convertible’s price rose by nearly
$1,000 between 1982 and "83.

I've owned convertibles all my driv-
ing life, which means 23 years. They
have included everything from topless
Model A roadsters to the 1967 Camaro
convertible that I've driven for the past
14 years as everyday transportation. |
currently have three ragtops in my
garage, so you can see that | take flut-
tering canvas, bun-toasting bucket bot-
toms, wind whistles, raindrops falling
on my pate and the other manifold plea-
sures of convertible masochism more
seriously than most.

Nostalgia, then, had nothing to do
with my visiting various dealerships to
check out their latest convertibles. We
haven't yet seen production versions of
the newest GM J-car ragtops, but of the
three cars we did inspect, the Riviera
looks to have the best execution. Of
course, for 25 grand it should. What
distinguishes the Riv conversion is the

CADILLAC ELDORADO

fact that the rear quarters aren't nearly
so bulky. They don't pinch the rear
bench to an unnatural narrowness. The
various MoPars and the Mustang have
great, fat rear side quarters to contain
the vertical top mechanism and hydrau-
lic rams.

In inspecting the Riviera, | noticed,
too, that the top bows look more than a
little like those on my Camaro and Fire-
bird convertibles. They could almost
inmterchange. | asked Fisher Body Div.
about this, and a spokesman told me
that while Fisher isn't presently in-
volved in the manufacture of any GM
convertible, it does backstop the engi-
neering process and audits quality.

A lot of what you pay for in the Rivi-
era convertible has to do with standard
equipment. You get power everything,
including windows and door locks,
cruise control, leather upholstery, air,
tilt wheel, the Delco 2000 ETR stereo
and much more. The convertible's rear
window is real glass, but 1 was a little
disappeointed to see the top boot use
snaps instead of clips or some system
that leaves bright moldings without
hickeys. And at the moment, the Rivi-
era convertible comes only in red or
white, with red interiors.

The LeBaron and Town & Country
soft-tops also offer long lists of stan-

The Cawvalier (right)
and Pontiac Sunbird
(oppasite page) are
latest ragtops to
Join list of open
cars from Detroit.
Not yet available,
but expected to be
in Cadillac show-
rooms early next
vear is an Eldorado
conveartible by
American Sunroof,

dard equipment. The LeBaron's option-
al Mark Cross package has leather
seats (as does the T & C), but all Chrys-
ler ragtops come with air, multiple
power assists, AMPFMMXE sound sys-
tem, tilt wheel, speed control, wire
wheel covers or alloy whesls and travel
computer. The Dodge 400 convertible
is essentially the LeBaron stripped.
Standard engine is Mitsubishi's 2.6-
liter Four, and you have your choice of
five-speed manual or automatic trans-
missions. The rear glass on these cars
is plastic, which eventually scratches
and discolors.

As for the Mustang ragtop, it again
has a fairly bulky top mechanism. How-
ever, it does use a no-snap boot with
stiff vinyl blades that hook into the bot-
tom of black cockpit body moldings—
exactly like Chrysler's system of the
early "T0s. The Mustang convertible
comes in two equipment levels: GLX
and GT, the GT being the sporty five-
liter/five-speed version and the GLX
having more appearance squipment.

Ford's convertibles are’ finished by
Cars & Concepts, which doesn’t do the
actual top chop, but does install the
foldable roof. And, like all others, the
Mustang's chassis is heavily reinforced.
We'll explain just how in a moment.

In addition to reinforcements, the




soft-top Mustang has a trim panel
behind the rear seat where the coupe’s
package shelf used to be. The decklid
hinges mount to the outside of this pan-
al, and these exposed hinges detract a
little from the convertible's sleskness.

Among the Mustang's standard
items are full instrumentation, reclin-
ing vinyl bucket seats, glass backlight
and power disc brakes. The GT version
also includes power steering, handling
suspension, no-slip differential and 70-
series 14-inch tires.

The Cawvalier convertible uses the C5
coupe as its starting point, and includes
the custom interior, power windows,
power steering, rear stabilizer bar,
tinted glass and sport mirrors. Transax-
les are a five-speed or automatic.
Built-in heft

With any convertible, you worry basi-
cally about three things: 1. Does the
chassis flex due to structural weak-
ness? If so, this could eventually lead to
loose doors, rattles and sloppy han-
dling. 2. Are the seals tight against
wind and weather? 3. Does the car
have a reliable, simple-to-use top
mechanism?

You can check for flexing by a simple
experiment. You raise the top and all

windows and then park one wheel up
on a curb, If you hear scraping or
groaning or loud clicks from the body
structure or top mechanism, you know
you've got some chassis flexing. I'm
happy to announce that none of the
Detroit convertibles so tested showed
any signs of flexing. They're as tight
and rigid as any sedan.

Nor did I find any undue wind noise,
whistles, or leaks at freeway speeds. |
did not run these cars through car
washes, which makes another good
test. But [ did check them wery closely

around all rubber seals, including at the
header and base of the backlight, and
they were as tight as proverbial ticks.
So, unlike some of the aftermarket con-
vertibles we drove two years ago (see
Hardtops To Ragtops, page 70, July
‘81), these conversions are done with a
great deal of attention to engineering
detail,
Reinforcements
All current U.S.-produced factory
convertibles begin life as unit-bodied
{Plaase tum o page 112}

find out what it's like to live with ong

of the new Detroit convertibles, we

spoke with over a hundred owners of Riv-

leras, Mustangs and LeBarons and discov-

ered some interesting facts. For example,

about three out of four owners had owned
convertibles beforse.

Why did they buy their soft-tops? "['ve
always been a convertible fan,”" said a Riv-
iera driver. Other cwmners mentionad styl-
ing, fun and just plain madness,

What do they like about their cars? As
vou would guess, the openness, the styl-
ing, the sporty look. A Massachusetis art
consultant put it this way: "This caris very
popular with everyone who sees it. They
usually ask if it's really & Mustang and
think it's cute.”

Of the Mustang owners we contacted,
the average price they reported paying
| carme to $14,043. This, of course, included
taxes, license and transportation. It ex-
cluded trade-in allowances.

We also queried LeBaron convertible
owners, who paid an average of 515,059,
And Riviera owners told us they shalled
out an average of 322 833—or less than
factory list.

As any perambulating fresh-air fiend
will tell you, you have to put up with a lot
for the joys of top-dewn driving. One of
the Riviera owners told us, “1'd forgotien
about the wind noise and rattles. | went
from a practically noiseless closed car to
this open Riviera. It's been fun, but I've

Living With A Ragtop

got a new Riviera coupe on order now. You
can’t relive the past.”

Nor was a California architect alone in
commenting, ""The rear seat is too small
for our dog.” And several owners of all
makes of convertibles reminded us of the
lack of trunk space.

Ford issued a recall on its earliest 1982
Mustang convertibles when a protruding
bolt ripped some of the tops. All damaged
tops were replaced free of charge. Qwners
also told us about some problems with
window adjustment. Howewer, they're re-
paired under warranty.

"I live in an urban area, where [ have to
park on the street. [ worry a lot about van-
dalism,” noted a Texas oil scheduler. It's a
problem. Insurance rates are often higher
than for closed cars in many areas.

In terms of general workmanship. per-
formance, handling, servicing and riding
comfort (exclusive of noise), convenibles
seem 10 be no different from their closed
counterparts. Workmanship was judged
good to excellent in all three makes.

Would these owners buy convertibles
again the next time? Nearly all of them
said yos. A few said maybe, but only four
answered with a definite no.

Onece convertible fever strikes, it's very
hard to shake. As a Texas compressor
operator so aptly put it, *'I like to be in the
wind, tc meet women, to buy American.
When I'm not on my Harley, I like to be in
my Mustang convertible,'' —M.L.
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I GREAT AMERICAN ACHIEVEMENTS

Medieval Talents
Finish A Century-Oid

Cathedral

After a century of work, the building some people call
‘St. John the Unfinished’ is headed for completion.

BY RICHARD DEMPEWOLFF

hips flew as Timothy Smith, covered with gray
stone dust and wielding a mushroom-shaped
hardwood mallet, drove his broad boasting
chisal down the length of a 250-
pound chunk of limesione.
“"What I'm doing,” he explained,
"is chamfering the angled edges off
this basically rectangular block.
Eventually, I'll get down to the out-
line of the round column form you
see scribed in the stone at each
end.” He lined up the chizel at the
end for another run.

The stone was a section for a
colonette, a single unit among the
24,000 hand-cut limestone
building blocks that will form the
two multipinnacled Gothic tow-
ers crowning the west face of
the Cathedral Church of St. John
the Divine in New York City.
Now, after nearly a century of |
intermnittent construction, “'St.
John the Unfinished,” as some
have dubbed it, is due for comple-
tion.

Though the church was chartered
in 1873, its comerstone was not laid
until 1892, marking the first of many
delays triggered by depressions,
wars, controversy over design and
gsocial strife in adjacent Harlem. By
1811, the towering spaces of the
central crossing and choir—in a
Byzantine-spiced Romanesque plan
by C. Grant La Farge—were conse-
crated.

In 1941, the nave and west front
(minus towers) were completed in
scholarly High Gothic by Ralph

With permission from Lemer Publications Co
FM photos: Frank Lusk
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Below, the west face of St. John
the Divine as it looks today. The
illustration (right) depicts how
it will appear when the towers
are completed later this decade.

The drawing below, from a 13th-century manuscript,
shows stonemasons working on a cathedral. Work
has changed little, with the exception of some
modern machines to handle extra-large pieces of
stane. Basic cutting and shaping is still done by
hand {left). Cutter follows contour of a metal
template like the one propped against the stone.




Adams Cram. Later, he revamped the
choir and high altar to conform better
in the curious mix of classic styles
that has raised the blood pressure of
many architectural purists over the
years. Then World War 11 brought all
building to a grinding halt.

Despite its garbled architecture,
however, few critics today deny the
breathtaking magnificance of the
structure. Uniquely slender columns
support the nave's sweeping arches,
which soar to a high vaulted ceiling.
The granite-pillared apse and cheir, in
multihued stone and carved wood, re-
semble a Renaissance painting in the
subdued light of stained-glass win-
dows. S5t. John, the largest cathedral
in the world, is twice the size of
Notre Dame in Paris. People at one
end of the building look like
dolls to those at the other
end. As the Rev.

James Park Mor-

ton, present dean of the cathedral,
said, "It blows the mind."”

Today, after a 38-year hiatus,
stonecutters are hard at work once
more. Masons are laying up hand-cut
blocks to finish the twin 294-foot tow-
ars and the transepts, using tech-
niques employed by the craftsmen
who built the great cathedrals of Eu-
rope hundreds of years ago.

At left is the only
piece of sguipment
made new for St
John's—an 8-ft.,
diamond-toothed

In 1977, with New York City on the
brink of bankruptcy, the Right Rev.
Faul Moore Jr.. bishop of the Episco-
pal Diocese of New York, and Dean
Morton, whom he'd tapped for the
big job, convinced the trustees that
the time was right to take the final
plunge. The cathedral, they pointed
out, had always besn a “source of in-
spiration and community transcending




all boundaries of race, ethnic back-
ground and creed.” Bringing employ-
ment and unigque craft opportunities
to the young people of the community
would be part of the plan.

Getting the program off the ground
was something else. A campaign to
raise $35 million had to be launched.
In addition, use of stone for major
construction had all but ended after

World War I1, with the advent of steel /

and concrete skyscrapers with curtain .

walls of glass and plastic. Stone advo-
cates refer to them as wallpaper jobs.
The result was that skilled stonework-
ers had vanished. Through colleagues
in England, Morton found and
brought to New York the Liverpool
Cathedral master builder, James R
Bambridge, a third-generation stone-
man. Bambridge is working with Alan
Bird, with whom he did rebuilding on
Wells Cathedral in England. Bird, a
31-year-old master mason, Now runs
day-to-day operations in the stoneyard
as a sort of foreman and general
manager.

As master builder, Bambridge's job
is to plan and direct the overall
praject. He coordinates production of
working drawings from the architect's
plans with the delivery of stone from
the guarry, the stone’s progress

through the yard and its final applica- S
tion to the edifice. } A

The decision was made to train ap-
prentice stonecutters and masons

| !
from the Harlem neighberhood, simi- L\.H :

lar 1o the way it's been done in
Briain and on the continent since me-
diaval times, "When the news broke,"’
Bambridge said, "we had 200 appli-
cants to fill the first five slots. We
spent a week inter-
viewing them.” Even-
tually, the crew in-
(Please tum (o page 114}
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Seven types of stanes are being used. Above, the gablet forms elabarate
bases for small towers. The ashlar is principal masonry, while quoins are
comerstones, column bases and sill bases. Comice stones are the most
intricate hand-carved parts of tower. Capitals are used in parapets. Inter-
nal angle stones form recesses in walls. Arch and pier stones are for
maoldings and jambs. Photo balow shows stones after cutting.
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ParaPlane designer Steve Snyder gives
PM’s outdoor editor some final instruc-

tions (abowe) prior to Hill's first ultra
light flight. While flying the ParaFlane
(right)., Hill was impressed with how
easy It is o contral, "'If you can tie your
shoelaces, you can fly this,”” he says

5. Howard Le




ITS APARACHUTE,
ITSANULTRALIGHT, IT'S

RARARINANE

The world’s first flexible-wing ultralight is easy
to fly—even for an editor. And it’s fun, too.

BY RAY HILL ourpoows eomos

Forward motion forces air into
openings at the canopy’s leading
oadge. This inflates it into a

wing. Redirected &ir generates
lift. When the plane's forward
thrust is sufficient, ParaPlane

lifts off. For level Right. throttle
is cut back so that the Jift

equals the suspended weight

of the ParaPlane and pilot.
Altdmeter (laft) sits barween

the pilot’s legs. ParaPlane weighs
180 pounds with a full tank of gas.
It can be pushed easily by one
man to takeoff area. Throttle
lever (below) is under pilot’s seat.

was nervous. We were walking
toward the world's first
flexible-wing ultralight, the Para-
Plane. And [ was about to fly it

“There's nothing to worry
about,” Steve Snyder said as
we walked. Snyder is an aercnautical
engineer, and the ParaPlane's design-
er. "This is the only propeller aircraft
in the world that you can solo on your
first flight,” he said.

A few minutes later, 1 was strap-
ped in the ParaPlane’s canvas seat,
staring down between my feet at my
only instruments—a convex mirror o
I could see the canopy over my head,
and an altimeter.

“Are you ready?"” asked a voice in
my ear through the helmet radio.
“Roger," | replied with some trepida-
tion into the helmet's mouthpiece.

Snyder pulled the rope starter on
each of the ParaPlane’s two 210-cc
two-cycle engines, and they came to
life. He stepped back and gave me
the thumbs up sign. | moved
the throttle lever beneath the
seat to the wide-open posi-
tion with my left hand. Slow-
Iy, the FaraFlane began to
roll forward. With my feet, [
kept the nose wheel pointed
into the wind. That was
easy. A push on the right
foot lever made the nose
wheel turn right. A push on the left
lever made the wheel turn left. Grad-
ually, the plane picked up speed. |
wondered if the Wright brothars
folt like this at Kitty Hawk.

After a few hundred feet,
and traveling at a mind-blur- [
ring speed of, oh, maybe 25
mph, the ParaPlane lifted off
gently. I was at full throttle,

{Flease turn o page 118}
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Enjoy exciting, carefree snorkeling
behind our low-cost, electric-powered
tow-float made from an ordinary rubber
inner tube. You can also turn it into

a two-man, self-propelled fun raft.

BY SHELDON M. GALLAGER

norkeling is more fun if you don't

have to work at it. With PM's self-
propaelled Snorkel-Tow, you glide ef-
fortlessly over the water as it pulls you
along at a leisurely £ to 3 mph. A face
mask and snorkel are all you need to
enjoy this exciting and inexpensive
form of underwater exploration. You
just point the Snorkel-Tow where you
want 0 go and watch the magical
world of marine life as it passes by
below you.

The Snorkel-Tow is a simple inflat-
able float powered by a small, 12-volt
trolling motor. It consists of a rubber
inner tube lashed to a circular platform
of ¥-in. plywood to support the motor
and battery. The motor is bolted to the

Snorkel-Tow (top) is a simple inner-
tube float propellad by a small alectric
fishing motor, It pulls you through the
water as you guide it with a rope bri-
die around your shoulders. Slightly
langer version {above) becomes a two-
man {or one-man, cne-woman) pow-
ered raft for lazy fun in the sun or fish-
ing in shallow waters. It uses the same
electric motor, but has a tiller for
stegring. The Snorkel-Tow's motor is
fixed. Either version is easy 1o assem-
bile. Just strap inner tube to a circular
platform of ¥i-in. plywood (left),
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underside of the platform, and the bat-
tery, sealed in a waterproof. plastic
case, s5its on top inside the ring.

You steer by means of a rope bridle
that passes under your arms and
around your back, leaving your hands
free to collect marine specimens or
operate an underwater camera. A
slight twist of your shoulders is all
that's required to turn the craft to the
right or left.

The same basic construction can also
be used to make a self-powered, sit-in
raft that will accommodate two people
for lazy exploration of coves and inlets  yypemroof bartery case made for marine  Motor is easy to mount on plywood disk
or fishing in shallow waters. In this yse js key to safe operation of Snarkel- because its collar is threaded to accept
case, a larger inner tube is used for Tow. Lid straps on to seal battery and standard '-in. plumbing pipe. A short -

(Flease tum to page 110) prevents any chance of electrical shocks. in. nipple and pips flange fasten it on.
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PM’s Picks For Picnics

These outdoor dining sets
can make your summer
meals a real delight.

BY ROSARIO CAPOTOSTO

ummer—a time of warm weather,
glowing sunsets, friends and out-
door dining. A great barbecue served
alfresco can cernainly be the highlight
of anyone's summer entertainment
schedule. And what better way to serve
a fine meal to good friends than on a
beautiful patio table you've constructed
yourself?

Of the two picnic tables PM presents
this month, the designer patio table is
the more stylish and unusual. Architect
Ira Grandberg, who designed the table,
specified highly figured ash for a light
yet rich look, and half-lap leg-rail joints
for trim lines. The outer rails around
the table and benchrops are designed to
hold the tablecloth and bench covers in
place, sven when it's windy. Grand-
berg's design also provides support for
a large umbrella which will shade the
table.

Ash generally is available with only
the faces of the boards surfaced. You'll
have to dress one edge of each board
before ripping them to the required
widths. It's easy to joint true edges on
shorter lengths, so it's a good idea to
rough-cut the boards to approximate
lengths before jointing.

After jointing and cutting all mem-
bers to size, lay out half-lap joints for
the table leg assemblies. Mark each
member at the joint to indicate which
parts balong together. This will prevant

PM color photo: Harry Hartman
Sawhuck table photn: Simpson Tieaber Co.
PM how-to photas by the author

=

TRADITIONAL SAWBUCK TABLE

Named because of its crisscross leg design, the sawbuck table is an American classic.
The redwood protects against moisture damage and can be cut and shaped easily.

imperfect joints caused by mismatch-
ing.

Cut round comers at the bottoms of
the table legs with a jigsaw and smooth
them with a belt sander. Counter-bore
recesses for screws and wood plugs
with a %-in. brad point bit. Dry-fit leg
assemblies and noté minor adjustments
that may be needed. When you're satis-
fied with the fit, clamp parts of the leg
assemblies together in position and
bore shank diameter and pilot holes for
No. 14 screws as indicated.

Follow exactly the directions sup-
plied with the waterproof glue you
select. Resorcinol glue, the type we
used, ean be proportioned by either vol-

ume or weight. If you own a postal
scale, use it to measure ingredients
specified for the mixture. Apply glue to
both members of each joint and fasten
them with screws.

The construction of the benches is
similar to that of the table. Therefore,
you can follow the same order of oper-
ations and build the table and benches
art the same time. Glue the ledger strips
to the inner side rails, leaving an offset
from the top edge equal to the thick-
ness of the stock you'll use for the slats.
Tack-nail a spacer block to the exact
centars of both lower end rails on the
table leg assemblies. The spacer should
be equal in width to the outside diame-

Aftar cutting them to finished size, clamp
together members for leg assemblies.
Trace layout lines for half-laps.

POPULAR MECHANICS = ALIGLIST 1982

HOW-TO STEPS FOR DESIGNER P

A radial-arm saw with dado head is ideal
far cutting half-laps. Crosscut blade also
works, but requines more passes.

ATIO TABLE
-.—ﬂ‘:

A paortable drill with a guide is easier 0
use than a drill press when you are bor-
ing recesses for the decorative plugs.



ter of the PVC pipe specified for the
umbrella post sleeve. Draw a layout
line %5 in. from the edges of the block
on each side and spot locations for the
screws for fastening the stretchers.
Bore pilot holes for No. 14 screws on

the marks from the inside out, using a
drill guide to ensure straight holes.
Stop boring just as the bit pierces the
outer face of the lower end rail so you
don't lose the hole’'s center, which is
needed to counterbore recesses for

plugs. Lay out and bore screw pilots at
the centers of the lower end rails of the
benches for the single stretchers using
a similar method.

Dry-assemble the leg units, inner
side rail assemblies and stretchers

514" DEEP; 1 764" PILOT HOLE THROUGH
‘516" DEEP. 3M4™ PILOT HOLE THROUGH
12 -RAD. BIT

M-RAD., SOLIG-TIP PILOT BIT




TABLECLOTH
[FACE UP)

TABLECLOTH
SEWING

1. STITCH 1-5/8-DIA é; g;;'REEE
CIRCLE [FACE DOWN)|
2. cuT ouT
% 3. CUTUF TO
1-118"-LHA. STITCHING AT
HOLE ™, 114" INTERVALS

4. TUCK 3 1 3" FABRIC THROUGH HOLE
AND SMOOTH IT OUT,

5. STITCH CLOSE
TO EDGE -

6. 5TITCH
LIGHTLY —
AT 2-112"

RAD.

upside down, using bar clamps to hold
the parts together. Check the rectangle
formed by the inner rails carefully with
a rafter square and make the necessary
adjustments. Bore pilot holes for No. 14
screws and lagscrews through and into
the rails and stretwchers.

Disassemble the table and benches
and round over corners with a Y-in.-
radius bit as indicated. Do not round
the upper rails of the leg assemblies. Be

{Flaasze tum to page 122)

SAWBUCK TABLE HOW-TO

awbuck tables and benches made
from redwood have become
America’s traditional outdoor dining
furniture for two reasons: They're
attractive and they're durable.

Redwood is endowed with natural
preservatives that protect it against
damage from moisture. It also is soft, so
it can be cut and shaped easily with
basic hand and portable power tools.
We suggest using clear-grade redwood
for this project.

Start by cutting lengths for the table
legs (B) from 24 stock. Lay out angle
cuts at the top and bottom of each piece
using a protractor and T-bevel. Or sim-
ply cut them on a radial-arm saw or
table saw with a miter gauge.

Once the legs are cut, pair them up.
Crisscross both pairs at their centers
and bore a Y4-in. hole through the exact
centers where they overlap. Fasten
each pair temporarily with a 3%-in,
balt.

Cut the table cleats (D) from 2X6
stock and tack-nail them to the tempo-
rary leg assemblies so the top cormners
of the legs meet the top comers of the
cleats. Then, trace the edges where the
legs overlap in pencil to lay out areas
where stock needs to be removed to
form half-lap joints. Mark each part so
you'll be able to tell which pieces
belong together, then take the tempo-
rary assemblies apart and cut the half-
lap joints.

Heassemble the legs permanently,
using % * 2-in. carriage bolts with flat

washers and nuts. Attach the cleats to
the legs with ¥ X 3%-in. carriage bolts
after boring the appropriate holes.

Attach tabletop slats (A) to the cleats
with 10d galvanized nails. The first slat
should overlap the cleat end by % in.
and the slat ends shonld overlap cleats
by 4 in. Leave '“%-in. spaces between
slats for an overall tabletop width of
29% in. Cut and fasten the table braces
with % * 3" lagscrews. Note that brac-
es must be positioned off center on th2
legs because of the carriage bolts that
join the legs.

Asgsemble the benches using the
same Jayout methods and procedures.
If you want the redwood to retain its
original color, apply a redwood stair.
Otherwise, it will weather t2 a gray col-
or.—P.5.

MATERIALS LIST—
TRADITIONAL SAWBUCK TAEBLE
AND BENCHES

Size and description {uss)

1% = 5% x B0" redwood (tabletop
slats)

1% = 34 x &0° redwood (table hegs)

1% = 3% x 307 redwood (table
brace)

1% = 3l4 x 28" redwood (table clmnt)

1% = 5% » 60" redwood (bemch-: sat

o N Y]

slats)
1% = 3% x 22" redwood (benct leg)
1% = 3% * 15" redwood {bench
brace]
4 1% = 3% ® 127 redwood (bench cleat)
12 Y ® 3" lagscrew
32 ‘& x 3% caniage bol with washer
and heamut
B Vi x 2" carriage bolt with washer and
hvemut
10d hot-dipped galvanized nails

& m

Key
A
B
Lo
D
E
F
G
H
1
J
K

Misc.:
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Don’t discard your tired redwood outdoor furniture.
Instead, restore it to mint condition. Here's how.

BY ROSARIO CAPOTOSTO M photws by the author

acaying, dilapidated yard furniture

is hazardous to use and an eye-

sore, as well. If this deseribes the con-

dition of your redwood furniture, read
on for PM’'s restoration remedy.

By combining the right technique
with a little effort, you can restore
crumbling furniture to a structurally
gsound, safe state. Some redwood yard
furniture has fallen into ruin because of
the popular misconception that red-
wood can resist decay naturally. This is
true only in heartwood grades. Sap-
wood grade redwood is no more
immune to decay than any other wood
species. Most store-bought yard furni-
ture is constructed of sapwood grade.
So, unless it's maintained properly and
refinished every few years, sapwood
redwood will eventually rot.

74

Salvaging a picnic table

Begin by completely disassembling
the table and benches. Use a penetrat-
ing oil to help loosen rusted nuts and
boits. Then, carefully remove nailed-on
members with a pry bar. Save and
reuse all parts that are still sound.

Examine all pieces carefully, remov-
ing any nails or screws as you go. Also,
check for embedded thumbtacks and
staples once used to hold down table-
cloths. Next, scrub the boards clean of
all dirt and grime, using a wira brush.
Then, use a hand plane (or planer) to
dress the boards’ surfaces down to
clean wood.

Chemical treatment
After planing the boards, you may
find weather-darkened stains on the

.';_ K

Before restoration. This is the crumbling
redwood table that we started with.

wood surfaces. If you intend to use a
clear finish, you should remove these
stains chemically. For a table receiving
a paint or an opague stain finish, it's not
necessary to treat the boards chemical-
ly. Such finishes will cover most surface
discolorations.

Use trisodium phosphate (TSF),
available at hardware stores, to remove
weather-darkened stains. Mix one cup

POPULAR MECHANICS « AUGLST 1983




Use & penetrating oil to help loosen
rusted nuts and bolts. As a last resort,
hacksaw off stubborn nuts. Discard and

For reuse, trim off decaying and split
ends from the table and the bench slats.

Remove all grime and peeling finish from
the old boards by using a wire brush.

Remove weather-darkened stains with
trisodium phosphate. Place the boards in
palyethylene-lined trough during chem-
ical treatment. Then, remove and rinse
each board of all residual chemicals.

W oot

Plane each board to a clean wood surface.
Be sure to remove all the pails first.

Shape the table and bench slats’ top
edges with a ¥-in. rounding-over bit. The
rounded edges deter splintering.

Decayed sections of these three legs
were routed out and replaced with wood
patches (inset). Use waterproof resarcin-
ol glue to make all repairs.

of TSP to one gallon of warm water.
Caution: Always mix and use chemicals
cutdoors, while wearing safety goggles
and rubber gloves,

Make a simple trough to hold the
boards while applying the chemical
solution.

First, nail together a 2 * 4 frame sized
to hold the longest board. Then, line the
frame with polyethylene. Flace a board
into the trough and brush on the TSP
solution liberally. The polyethylene lin-
er will contain any solution runoff.
Then, use a stiff-bristle household
brush to scrub the solution into the
wood. Remove the board from the
trough and hose it down. If stubborn
stains are still visible, bleach them out
with an oxalic acid solution.

To make the solution, dissolve four
ounces of oxalic acid in one gallon of
warm watar. Then, brush the acid solu-
tion onto each board. Allow the boards

POPULAR MECHANICS = ALIGLIST 1983

Glue wood filler strips into the legs’
cross-lap joints to compensate for any
stock lost during planing. Hold the glued
strips in place with masking tape.

to dry before hosing them off. Pure
oxalic acid is available at many hard-
ware stores and pharmacies. An oxalic
acid substitute is also available, but
isn't recommendad for use on red-
wood.

After the wood has dried, use a rout-
er with a “~in. rounding-over bit to
ease the top edges of the table and
bench slats. Then, belt sand sach board
to remove all planing marks.,

Reconstruction

Table and bench components that
are badly deteriorated must be re-
placed. However, wood members that
are decaying just in small areas can be
salvaged. Use a router with a mortising
or straight bit and carve out the rotting
section from the board, Now, cut a
wood patch to fit into the routed cawvity.
Hold it in place with waterproof resor-
cinol glue.

Wood members deteriorated beyond re-
pair, like these cleats, must be replaced.
New replacement pieces are frequently
stronger and safer than original ones.

If an appreciable amount of wood
was planed from the bench and table
legs, the cross-lap joints won't fit as
tightly as they should. Reinforce the
legs by gluing wood filler strips into the
joints to compensate for the stock that
was planed off.

To combat rust, reassemble the table
and benches with hot-dipped. galva-
nized fasteners.

Refinishing

Apply a clear, gloss exterior finish,
such as Varathane's exterior liquid
plastic (No. 92). Apply the first coat
thinned 10 percent with paint thinner.
Then, apply three full-strength coats,
allowing the finish to dry between
applications.

It's important to apply the finish to all
surfaces. Total coverage locks out mois-
ture and prevents the finish from lifting
off the wood's surface. M

¥



PN ROUTTER

With PM’s Master Craftsman

Let this revolutionary tool turn your portable
router into a precision shaping system.

BY ROSARIO CAPOTOSTO pm photos by the suthor

e router is considered by many
craftsmen to be the most versatile
and necessary power tool in their shop.
In conventional handheld use, the rout-
ar can perform a wide variety of opera-
tions. Here, we'll show you how to
increase your router's usefulness and
your woodworking skills by mounting
the tool to a pin router assembly.
The assembly looks and operates
mmmhulikaacknllprass.‘{harmm

is mounted in a carriage positioned
over the worktable. The depth-adjust-

74

ing handle raises and lowers the car-
riage to obtain the desired depth of
cut.

The most essential part of the pin
router is the Y-in.-dia. steel guide pin
that projects from the worktable's sur-
face. The guide pin is held in the pin
block, which is adjusted to center the
guide pin directly under the router bit.
When the workpiece edge is moved
against the guide pin, the cutter shapes
the edge accordingly. One advantage of
pin-guided routing is that controlled,

uniform shaping is possible using pilot-
less router bits.

Also, when using cutters with ¥e-in.-
dia. solid pilots, the problem of edge
burning is eliminated. The larger Y4-in.-
dia. guide pin creates a gap between
the unprutacmd workpiece edge and
the spinning pilot.

Template pin routing
Template-guided routing is the most

popular pin router function. Templates

of Y-in. hardboard serve as patterns,

POPULAR MECHANICS - AUGLST 1983



allowing you to make exact repetitive

PIN ROUTER COMPONENTS I

cuts with ease, speed and accuracy. [

Cut the template to the desired nepTi  DEPTHBIGICATOR
shape and nail it to the workplece's SR STOP e
underside. As the guide pin follows the L GAUGE / HERTEAC R TIG

EMNOE
template, the desired shape is cut into CARRIAGE =
the top surface of the workpiece.

Templates can be used for partial SAFETY
and full-edge trimming of workpieces. GUARLD ™.
When full-edge trimming, cut the work- T
piece slightly larger than the template.
Then, steer the template along the
guide pin (which, remember, is aligned
with the cutter) to trim the overhanging
workpiece edge flush with the tem-
plate.

Other template cuts include surface
carving and surface grooving. Surface
carving requires templates with interi-
or cutouts.

First, place the template over the
guide pin, corralling the pin within the
cutout. Then, lower the cutter into the
workpiece and use freehand movement
to carve out the workpiece's surface.
The trapped guide pin prevents cutting
beyond the template’s borders.

WORKTABLE =

= HANDLE

CWVERARME
o

s

ALICMNAENT

A PIN

!

GLADE PiN

Surface-grooving templates are used

BASIC ROUTING TECHNIQUES I

T T 114" -DIA
WORKPIECE] | |4-STRAIGHT
byt WA ] cutTer
moress | [ B |
, CUTTER TEMPLATE
pz' /f",l
GUIDE PInd
The guide pin creates a With the guide pin control- Attach a template to work-

gap betwean the waork- ling the workpiece, uni-
piece and the bit's pilot to form shaping is possible
prevent edge-burning. with pilotless cutters.

plece’s undarside for full-
edge trimming. Depth-of-
cut equals edge thickness.

112°-DIA.
, CURE-BOX

For surface carving, place guide pin against the tem- Remowve the guide pin from
plate’s inside edge. Enclose the guide pin completely for pin biock when using ball-

carving the workpisce's center section anly. bearing piloted cutters.
CLAMP  OFFSET FENCE CLAMPED TO \WORKTABLE CLAMP
T
IZ; 7] T R
= 4" .18 —
: 17N l

l 18" OF STOCK  § —

B, BEING REMOVED | WORKPIECE se—— !

= ~

Overhead view of edge-fointing with an offset fence. Remove the guide pin and use a
double-flute straight cutter. Fence is cut to support the workpiece for its entire length.
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Fin router assembly is shown here minus the router, with its parts identified.

to cut curved grooves across a work-
piece’s surface. This method employs
two templates spaced Y in. apart form-
ing a channel.

Pass the workpiece over the guide
pin, steering the pin into the template’s
channel. The confined guide pin will
keap the workpiece on track, prevent-
ing any off-course drift from taking
place,

Ball-bearing piloted routing

When using router bits fitted with
ball-bearing pilots, no template is
needed, so remove the guide pin from
the worktable. After setting the rout-
er's depth of cut, steer the workpiece's
edge along the ball-bearing pilot. The
bearing will serve to guide the work-
piece, thus establishing a uniform cut-
ting edge.

Fence-guided routing

With the pin guide removed and a
fence clamped to the worktable, the pin
router performs much like a stationary
shaper. The fence guides the workpiece
to produce a variety of straight cuts,
such as rabbets, dadoes, grooves and
mortises.

Full-edge jointing is possible, using
an offset fence. Cut the fence’s receiv-
ing end wider than its feed end (see
drawing). The offset compensates for
the amount of stock being removed by
the cutter, and work is fully supported
for its length. Use a '-in.-dia., double-
flute straight cutter and don't offset the
fence more than Y in. Avoid trying to
remove oo much stock at once or you
will dull the cutter and overload the

7




SETUP AND ADJUSTMENT

. v
!& 1 Use the alignment pin for locating the
- router bit's exact center. Loosen the pin
Before you mount the router to the car- block’s screws. Then shift the guide pin Use the knurled depth-stop gauge (o
riage, be sure to remove plastic soleplate.  directly under the alignment pin. control the plunge-cut depths accurately.

SHAPING A PEDIMENT

Close-up of pediment shows overhanging
workpiece timmed fush to the template.
Righthand side has not been trimmed.

) Cut the crown sections from the work-
Two cutters are used to shape the pediment’s molded crown. Rout the first pass  piece and nail them to pediment’s back
with & beading cutter. Here, the second pass is being made with a8 cove cutter.  panel. Let top edges overhang Vs in.

ROUTING A DECORATIVE FRAME
— e T . -

Remove the guide pin from the pin block
when using ball-bearing piloted cutters.

To shape the frame’s outside edge, sim-
ply steer it against the ball-bearing pilot. Rout the glass recess into the frame's back inside edge with a rabbeting bit.
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The depth-indicator scale is ruled in Y-
in. increments to give fine adjustments.

FProjects shown prior to shaping: pedi-
ment with dual templates, picture frame
(which needs no template) and candy
tray with surface carving template.

SURFACE CARVING

Closs-up of pediment’s top edge shows
how the overhanging crown is trimmed.

router, with possible damage to the
motor as & result.

Setting up the router

The first step in setting up a pin rout-
er is mounting the router to the car-
riage support plate. First, remove the
plastic soleplate from the router’s base.
Routers without soleplates are always
mounted as is. Caution: Always unplug
the router before mounting, making
adjustments and changing the cutter
bije.

The next step is adjusting the guide
pin to align with the cutter bit. The
Sears pin router shown comes with a
steel alignment pin that's used for this
purpose.

First, chuck the alignment pin into
the router. Then, lower the carriage,
using the depth-adjusting handle until
the alignment pin is % in. above the
guide pin. Tighten the carriage lock
knob to hold the carriage in this posi-
tion. Now, adjust the pin block so the
guide pin is directly under the align-
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template to the workpisce’'s underside.

Keop the guide pin against the template
cutout’s inside edge to groove the perim-
eters of each candy tray compartmeant.

ment pin. To check for precise final
alignment, remove the guide pin and
lower the carriage until the alignment
pin enters the guide pin hole. If neces-
sary, readjust the pin block to achieve
perfect alignment.

Pin routing projects

Here are techniques and procedures
for making three projects—a pediment
{ornamental crown detail) using dual
templates, a candy tray employing a
surface carving template and a picture
frame shaped with ball-bearing piloted
cutters.

Whenever routing, regardless of the
technique or type of cutter used, always
fead the workpiece against the rotation
of the cutter bit. Also, notice that for
photo clarity the pin router's plastic
safety guard has been removed. During
actual routing operations, you should
always set the guard 4 in. above the
workpiece.

Pediment— A pair of hardboard tem-
plates are used to make the padiment.

Completed projects: carved candy tray,
pediment with built-up molded crown
and oval picture frame that was shaped
with ball-bearing piloted cutters.

Maka the final leveling passes with the
router set for extremely shallow cuts.

Cut one template to match the outline
of the padiment’s back panel. Shape the
second template to conform to the built-
up molded crown'’s inside curve. Trans-
fer the shapes of the templates onto
two boards. Then, rough-cut the boards
Y4s in. larger than the templates’ out-
lines. Now, tack-nail the templates to
the underside of their respective
boards. Use a Ye-in.-dia. straight bit to
trim the rough-cut boards flush with
the templates.

Two cutters are needed to shape the
molded crown's profile. First, rout the
crown's lower portion, using a Y%-in.
beading cutter. Then, install a %&-in.
cove cutter to form the profile’s concave
upper portion. Now, cut the crown from
the board to match the top outline of
the pediment's back panel. Cut the
molded crown in half to form the left
and right side crown molding. Glue and
nail the crown pieces onto the pedi-
ment's back panel, allowing the top
edges to overhang e in. Trim the ped-

{Please tumn to page 118)
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Garden Shed

That Compiements

_Your

c—T

sy

T T Ty

=

ere's a com- 0
pact garden

tool shed that pro-
vides storage space for
a lawmmower, a seeder
and many other garden
implements. The roof is a
planter which can hold pot- N
ted flowers or evergreens. T

This handsome shed is sid- 7%
ed with Texture 1-11 plywood *0
panels that are cut and joined to &
form a distinctive herringbone pat- 3
tern. Two deep shelves at the rear
hold bottles and cans. The design is
adapted from a concept by the Georgia-
Pacific Co. For security, we installed a
self-latching gate latch with a padlock
eye on the door.

The roof planter drains off excess

Yard

ching structure stores
. dylawndpd gardeh supplies without
| plant'space. sagiliE

water through two
drain holes at the rear of the

box. Two short lengths of plastic tub-
ing in these holes project several inches
to prevent rainwater from running
down the walls.

There are two ways to pitch the
planter's floor to obtain positive water
drainage to the rear. The simplest

BY ROSARIO CAPOTOSTO

PM photos by the author

Your [awnmower simply
wheals out of the shed and

is ready for use or far servicing.

method is to prop the front of the entire
shed slightly upward, either on treated
wood blocks or by grading the site. An
inch or so will do it and the tilt will
hardly be noticed. The alternative is to
construct the planter box with the bot-
tom plywood pane! inclined about 1 in.
from front to back (see alternate drain
plan in the drawing).
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Size and descripton (use)

1% % 1% X 28%" pine (siding
claat)

1% = 1% ® 267" pine (siding
claat)

5 ® 10 * BB pine (planter side)

1% % 10 % 34'4" pine [planter ands)

54 x 107 x T0° MDO plywood
plantar sides)

T X 10%4 x 35%" MDO plywood

[planter ends)

by %

by x

®

1% = 04" pine (cap)

1% ® 34'" pine (cap)

I ® 35% X BB exterior plywood
(planter bomorm)

W 7 % T pl {gussat)

Iu » 2l% w G5 pine (ool
hiolder)
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TERIALS LIST—GARDEN SHED

1% X 3% % 317 pins (cross brace)
1bs ® 3% ® 722" pine (frame)
lkﬂ'T’lI'lﬂﬂ.mg

%y % 317 pine (doorstop)
%xﬁ&’.-'h pine (doorstop)
1% ® 31" pine (urim)
2% ¥ B7" pine {trim)

2" = length to sult pine (bat-

hinge*
3% ® 3% x 30%" pine (door frame)
o= A% x B5%" plne (door frame)
1% ® B% ¥ 34" pressure-treated
pine (base)
14 ® Bl * 707 pressure-treated
pine [basa)
1% = 3% = 31° pine (Boor cleat)

1% x 3%% x 26" pine {floor claat)

1% * 3% ® ZB" pine (Aoor cloat)

%is = 214" lagscrew and washer

Rust-registant latch®

o 34 X 66" exterior phywood
(foor

1% = 3% ¥ 34" pine (frame cross

o m
ot
HFEMN

brace]
Y % 11% ¥ 12° pine (shelf sup-

port}
T x 1% * 34" pine (edging)
34 = 114 = 31" pine (shelf)
-0 * 37 plastic drain tube

EExEc = 4 w=o
EENHH -
I i
{

é

|

4,

ar
'mmmmﬂm Diw. of The Stan-
ley Works, New Britain, Conn. 06050,

a1



First, join the 2 %8 base. Blunt the nail poin
ting the wood. Artach 2 x4 verticals with lagscrews, then
set the 2 x4 floor panel cleats flush with the top edges of
the base. The next step is to add the and cleats (F).

ﬁuapm—

Parts from the first panel are used as templates for tracing the parts
an the third panel. Put the third panel face up and the tempiates face
down. The panel edge laps must match, not mate. You should use a
clampad straightedge to guide the angle cuts.

CUTTING PLAN
2 PAMELS =1
FACE DOWN

CUTTING PANELS
1 PANEL—I
FACE UP

SHED SIDING FPATTERNS

RIGHT SIDE FACING SHED LEFT Si0E BACK
AR o
A il SRR BN
: ey P onnE
oo
ey |

| ! ERSRaEY | o

LAP LINDER ™\ LAP UNDER

SEAL BUTT JOMTE
INSIDE WATH 34 & 2
BATTEMNS—L

It may be most convenient to con-
struct the shed close to your workshop,
or perhaps on your driveway. However,
keep in mind that the completed unit is
rather heavy and will require four peo-
ple with strong backs to move it to its
final site. If this is not feasible, consider
partially assembling it on solid ground,
then finishing it at the installation
site.

Use pressure-treated lumber for the
ground contact base and vertical frame
members. Begin by cutting to size the
2x6 stock (pamts O and 01, see
materials list). Fasten the parts with
20d hot-dipped galvanized nails. Use
hot-dipped galvanized fasteners
throughout the construction. Either
blunt the points or bore pilot holes in
the outer members only, to avoid split-
ting the wood.

The 2x4 verticals (H1) are added
next. To obtain maximum rigidity, use
lagscrews (Q) in lieu of nails to join the
verticals to the base. The textured sid-
ing panels (I) dictate the height of the

B2

unit. You can, howevar, gain an inch or
s0 in headroom by increasing the
length of the vertical 2 ¥ 4s specified in
the materials list, which we did. You
can fill the resultant gap between the
top edges of the siding and the bottom
of the planter with solid wood strips.

When the verticals are in place, add
the 2x4 cleats (P, P1, P2) for the ply-
wood floor. Next, cut the 2x4 cross
members (H and T) to size and nail
them in place. The floor panel (5) is
notched with a sabre saw to fit around
the 2x4ds,

Make the planter box by cutting
parts and nailing the box ends (B1) and
sides (B) to the plywood bottom (E).
Then face the ends and sides with %&-in.
MDO plywood (C and C1). Before
assembling the box, all surfaces and
edges should be treated with wood pre-
sarvative. After assembly, bore the
holes for water drainage and apply pre-
servative to the wall of the holes. Let
the preservative dry for several days.

If you view the planter from an ele-

vated deck, you may want to apply sev-
eral coats of deck enamel paint to the
inner box. Then apply a bead of caulk-
ing to all seams of the box. Cap the top
edges of the box with Y4-in. trim (D and
D1) to keep water from the seams.
Cutting the shed's angled siding sec-
tions (I) to size requires careful layout
and sawing. Cut the panels with a por-
table circular saw. Note that the siding
panels are milled along the sides with
an over and under lap. It is important o
orient the three panels properly during
the layout (see cutting plans on this
page). Two panels are cut identically
while one must be cut with the layout
revarsed laft to right—that is, a mirror
image. This will result in sections that
can be arranged in a herringbone pat-
tarn. If you keep the lap edges in proper
order during layout, mated lap joints
will result in most of the angled
joints.
All the cutting lines are either 45" or
80° angles. Therefore, the only layout
(Flease turn to page 113)
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EPSON HX-20

ChoosingThe
omputer That’s

Right For You

There are so many computers on the market, at so many prices,
that it's easy to get lost in a storm of claim and counterclaim. Here's
straight talk on how to buy a computer that's right for you.

veryona wants you to get personal
with computers. If you're ready to

buy, perhaps you've realized that ads
really don't give you all the specs on
personal computers, or, as they're also
called, microcomputers. Yes, it's true
that these machines can do wonders.
With one, you can balance a check-
book, keep track of a monthly budget,
control appliances in your house, file
recipes and kKeep reminders of birth-
days. They are powerful pieces of
equipment. But it makes little sense to
spend thousands of dollars for a

POPULAR MECHANICS = AUGLIET 1963

machine to file recipes or balance your
checkbook when you can spend only a
few hundred and accomplish the same
things. If you're interested primarily in
games, then it also makes little sense to
spend a fortune for a microcomputer.
So, what should you do? First, con-
sider the reasons you'll be buying the
machine. Will you be using it o learn,
play games, keep track of household
records and finances, or for business
purposes? When you've considered the
reasons, the next step is to wade
through all the conflicting claims. You're

going to need patience and persistence
to find the machine that's right for you.

For the first-time buyer who's inter-
ested in leaming about what makes a
computer and programming tick, a good
buy is the Timex 1000 or Commodore
VIC-20. With both, there are pro-
grammed instruction courses which will
lead you through the ins and outs of
programming and computers.

If your primary interest is in simple
game playing, with a minor amount of
personal computing on the side, then
any of the low-cost home computers,
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MODEL 100

such as the Texas Instruments TI-9
4A, Radio Shack TRS-80 Color Com-
puter or, again, the VIC-20 would be the
ticket. These systems feature enough
expandability to satisfy most demands
and they can become flexible learning
machines. You should be able to live
with cassette program input, using your
TV as the video output device.
However, if you're more serious
about applying a computer to a variety
of home, game, leaming or business

APPLE lle

tasks, then consid-

er machines such as the

g, Commodore 64 or IBM Per-

sonal Computer, all with at least one

disk drive for storage. Microcomputer

disks speed up program loading and

are far more convenient to use and

store than cassetle tapes. There's a

wide variety of software and hardware,

including remote appliance control,

telephone communications and slec-
tronic diagnostic work.

Top-of-the-line
computer systems
like those here
provide plenty of
power. Text and
charts detall why
you might choose
the Radlo Shack
Model 100 (for Its
portability), IBM-

PC (for expandable
memory), or Apple lle
(for high-resolution
color), to cite a
few examples.

ATARI
1200XL

For the serious computerist, a sec-
ond drive is a must. It eliminates the
need to switch disks constantly in and
out of one drive. Memory expansion, to
the maximum your budget will allow, is
also a good idea.

It you want color graphics, then con-
sider a color monitor and color driver
card (i needed). This is especially
important in statistical analysis work.
However, these extra options will boost
the cost of the basic machine well over
$3,000 in many instances.

In all cases, if you want to learn more
about the computer, be sure it is pro-
grammable in BAsIC. This way, you'll be
able to write your own programs.

Here's a more delailed look al some
of the systems on the market.

$100 to $500

You'll find two types of microcomput-
er in the $100 to $500 range—the cal-
culator-style machine (for less sophisti-
cated business uses) and the learning/
home/games machine,

In general, the calculator-type micro-
computer is more limited in its functions
than the leaming/home/games ma-
chine. Typically, it will interface with
some type of mass storage system,
such as a cassette recorder, for storing
program data, and it will use a one-line
liguid crystal display to show the results
of a programming effort. Thesa ma-
chines have only limited amounts of
memory and are best used for engi-
neering tasks and as learning tools.
Although their attributes vary some-
what, their keyboards are arranged in
typewriter style and some of them also
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Manufacturer Price Market Keyboard Display Language
ATARI Atari400 | $200 | Home = Membrane | TV 16K BASIC Games/Home
| | AT
| PFILOT
COMMODORE VIC-20 5200 Home Typawriter ™ | 5K BASIC Games/Home
(expandabila)
MATTEL Aquarius | $200 | Home | S2calculator- | TV 12K 1 BASIC | GamesiHome
type keys | Leaming
MULTITECH MPF I 5333 Home 48 calculator- v 90K BASIC Games/Homea
type keys
PAMASOMIC JR-200 £350 Home 65 calculator- ™ 48K BASIC Games/Business
type keys | Home/Learming
RADIO SHACK TRS-80 128 = Homa/ ini [ BA
E a:r; 65 mini-keys |24 1.424-s1ap SIC Games/Business
Computer 1 [ [
TRS-80 $200 Home/ 65 mini-keys | 24-char, AR-12K BASIC | Games/Business
Pocket Bus. LCD ) |
Computer 2 |
TRS-80 570 Home/ B3 rini-keys 10-char. | 5K BASIC Games/Businass
Pocket Bus. | LCD | (expandable)
Computer 4
w $400 Homa ﬁzm+ ™ 24K ) BASIC Home
ASSEMBLER Business
PILOT
SHARP PC-1211 $180 Home/ B85 minikeys | 24-char, 1,424 BASIC Gamas/Business
Bus. LCcD
SHARP PC-1500 £220 Home/ 65 mini-keys | 24-char. | a.5K BASIC Games/Businass
Bus. LCD | (espandable)
SPECTRA VIDED Sv-318 $230 Homa 65 calculator- ™ B4K BASIC Games/Business
ype keys %ﬂ HomefLeaming
TEXAS Ti-ga2 F100 Home Plastic typs ™ 3K BASIC Home/Games
INSTRUMENT Leaming
Ti-Ba/4A $ars Homa Typewriter ™ 18K BASIC Home/Leaming
(expandable) | ASSEMBLER
LOGO
TIMEX 1000 570 | Home Mambrana ™ | 5K BASIC Games/Learning
COMPUTER {expandable)
2000 $150 Home 40 calculator- ™ 32K BASIC [Homa'Games
type keys (expandabile)
VIDED TECH VZ-200 $100 | Home 46 calculator- v | 16K BASIC Home
ype keys {expandable)
Creativision | 5158 Home Mambrane ™ 18K BASIC Games/Homs
Manufacturer Model  Price Market  Keyboard Display Memory Language  Applications
= 1 1
ATARI |mm‘m Home 51 keys ‘w| 18K ‘ BASIC ‘mm
Learning
COMMODODRE Commodore | $585 Homa/ B5 kays ™ B4K BASIC Home/Games
B84 Bus, FORTH Learning/Bus.
PILOT
LOGO
| Commodore = 5994 | Homal B4 keys ™ B4k BASIC Home/Business
| B4 | Bus. sk drive Gamea/Laarming
EPsoN. ] HX20 | $795 | Home/ 84 koys ™ 64K i BASIC Business
HEC PC-8001 £905 Home/ B4 keys V! 32K BASIC Hame/Bu
Bus. CAT FORTRAN  Games/Leaming
PASCAL
AL-H1400 $800 | Homel 65 mini-keys | 24-char. 4K BASIC Homa/Business
Bus, LCD
RADIO SHACK 1 TRS-80 $999 | Homal 65 kays Built-in 16K BASIC Home/Business
Modsi il | Bus. CAT Games/Learning
TRS-80 £799 Homal Standard Lco 8K BASIC HomelBusiness
Model 100 Bus. |
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get the most out of it.
¢ S

nt care
which computer you buy.

We'll help you

b
A
CompuServe puts a world'ori
CompuServe is the easy to tise videotex
service designed for the personal
computer user and managed by the com-
ications professionals who provide
o over one
C “ompanies.
Subscribers get a wealth of useful,
profitable. or just plain interesting i
mation like national news wire
banking and shop at home se

RNEticated friitual dots, Phis.a

communications network for electronic
mail, a bulletin board for selling, swap-

You pet g
Classic puzzl C ] :
adventure games and fantastic space
games featuring MegaWars, the "ultimate
computer contlict.

toll-free, 800
guide to the

[

Service. The videotex service for you, no

matter which ¢

ymputer vou buy.




feature built-in calculator keyboards.

Learning’/home/games machines in-
clude the Atari 400, Commeodore VIC-
20, Timex 1000, Video Technology VZ-
200, Mattel Aquarius, Video Technolo-
gy Creativision, Multitech Electronics
Micro Professor MPF I, TI-99/4A, Pa-
nasonic JR-200, Timex 2000 and Radio
Shack TRS-80 Color Computer. These
machines are programmable in BASIC
and have keyboards ranging from plas-
tic membrane-style to full typewriter-
style. They can all be expanded into
much more powerful systems and they
use your television set for display.

$500 to $1,000

Stepping up in bucks allows you to
choose from a wide variety of micro-
computers. They range from the calcu-
lator-style Panasonic RL-H1000 and
RL-H1400 to the briefcase-style Radio
Shack THRS-80 Model 100 and Epson
HX-20 to such home/business ma-
chines as the Radic Shack TRS-80
Model Il or the Commodore 64,

The new breed of briefcase-style
computers deserves special comment,
Actually self-contained, these units
have full typewriter keyboards and use
liquid crystal displays. Interastingly, the

Memory | Language
Homa B4E L
Appie e | 51.990| Home' | Typewriler| TV 64K BST Heme Ltamng
Bus. CAT | (dskeme | %% | BusinessGames
inciuded)
ATARI T2 §1.395 Hﬁl.ljm BO ey ™ 6K ?_-\E;f Hoeni Busingss
P
COMMODORE Comemodore | £1.785) Home/ B4 keys T 54 Bk
0 Bus CAT | {2 disk drives Business
L
HEATH H-&9 £1.399 | Home B4 keys Bust-n 48K Iﬁ_‘ﬂ“f“ Howmne Business
Bus bdw [dak dve PRSCE
GRT Inciusded)
IBM IBM-PC | 51335 Home' B3 ks ™ 4K BAs Home Busingss
Bus. Lesming Games
PAYEEM
ASSEM TR
NON-LINEAR Kaypro | 50,795 | Buswess | 62 keys | Buil:in £4K ETENS Barkiness
SYSTEMS il | (partabee) W CAT | |2 dsk deives
inchuded|
(SBORNE Qubome | | $1.795 | Busmess | B1keys | Buitdn AR B Butines
{porahie) 5 CAT | (2 sk drives
included]
RADMD SHACK TRS-B0 | §1.848| Home ESheys | Buitein 48K e FHomaLaarning
Mo |l | Bus b I Wik dhe | couibuiens | Games esinens

Radio Shack unit uses a multiline LCD,
which makes it into a full, portable busi-
ness system.

Leamning machines also have their
place in this price range. The Atari 800
is more powerful and flexible than the
400 and has more versatility because of
its typewriter-style keyboard. It can be
used both as a leamning tool and as the
basis of a powerful home system.

Some powerful home/business sys-
tems have their origins in this price cat-
egory. They include the Commodore
64, Panasonic RAL-H1000 and Radio

Shack TRS-80 Model lll. These ma-
chines are capable of handling not only
household chores, but also such busi-
ness tasks as word processing. They
have expandable memories, which
means they can handle more complex
routines and feature the ability to use
disk drives for mass storage. The TRS-
BO Model lll includes its own display
tube in a single enclosure.

$1,000 to $2,000
Here the home machines get down 1o
business. Serious business. Key-

BASIS Bams 108 52150 Homea Bus Typawritar CAT BAK BaSC Home Business
(g drve
miciuded)
Cammodons £2.084 Heemes Bus. G4 TWECAT (714 Basal Home Business.
COMMODORE = ladtys ; .0
Bcided)
CcCOMPAQ Compan 52905 Home Bus. 1BM-PC CAT Bk 'd‘iﬁ“ Home Business
(portabia) sty (s, cirive OB,
nchuded) PASCAL
EPSON- CX-10 $2.995 Home Bus. Typawriter CAT B Basc Home Buginess
AMERICA (i drva
HEATH H-B3 5204 Home Bus. B4 Busifi-r LEEY Ras Homa Busingss
thi) s bdw GAT {2 sk deives el i
mciuded)
IBM 1BM-PC 2104 Homa Bus. B3 lonys ™ BaK DAsC Home Buginess
(ot drm e Laaming Gamas
PASCAL
1BM-PC £2.784 HomeBlus. 83 keys CAT added Bl B Hesme Blrsiness
(s driver Leaming Games
RADIO SHACK TRS-80 22205 Home Bua B5 meys Buntl-n 48K Bans Howme Busamess
| Maodded (1) bdw CRT 2 dhsk dirvies Leaming Games
nciuded)
TEXAS Professinal §2.585 Home Bus. Typawriler CAT B4 ASEEMELER Horme/ Business
INSTRUMENTS Computer (s drive Pm"
included) FRECAL
ZENITH DATA Z100 52000 Homa Bis. 108 weys CRT nﬁ BASK Hiesmes Budiness
[l e
ncluded)
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ANNOUNCING...A GREAT NEW SERVICE
FOR POPULAR MECHANICS READERS WHO ARE
CONNOISSEURS OF HOME COMPUTER GAMES!

The arcaders have it easy. All they need to do
is drop a quarter into a machine to find out how
good the latest shoot 'em up game really is.

But for the home computer owner, it's
another story. First of all, some of the best
computer games require more than fast
reflexes, can run for months, and aren't
available at arcades. And very few stores will
let you really try out a game before you buy.
So for the most part, you've had to plunk down
$30, %40 or more. ..and simply hope for

the best!

Until now.

Because now there's a whole new way to buy
the best home computer games—through
the POPULAR MECHANICS Software Center,

Each game offered by our new Software
Center has been rigorously reviewed by
POPULAR MECHANICS editors, with these
questions in mind:

Is it fairly priced? Will it challenge you, not
just once but for weeks or even months on
end? Does it have a rich variety of scenarios?
Intriguing graphics? Different levels of
difficulty? Clear and accurate playing
instructions?

Only if a game meets all of these requirements
does it win our approval. And then we back
it up with this guarantee: if you're not
completely satisfied with the games you've
purchased, simply return them to us within
one week in resaleable condition. POPULAR
MECHAMNICS will refund your payment,
promptly and in full!

Our first four selections are ready for your
examination. Why not tell us now, via the
coupon below, which ones you'd like?

Remember, POPULAR MECHANICS
guarantees that you'll be challenged—or
your money back!

———

Try these fascinating games now..
with our money-back guarantee!

MICROEE Frem Synergistic Software

The year is 1980. You are the pilot of a
miniaturized medical submarine inside
the body of a critically injured patient. The
mission: to ward off attacking bacteria,
hemorrhages and possible brain damage
to save your patient’s life! A medically
accurate, completely fascinating game.

ULTIMA 1l From

\ienture through time and space across
five different eras in the past, present and
future in your quest to destroy Minax, the
evil enchantress. Challenged by countless
adversaries, you can survive only by your
wits, A super sequel to Lord British's
Uitima |. one of the most acclaimed fantasy
role-playing games of our time

OlL BAROMSE From

You operate the activities of an oil
exploration and production company. In
competition with other companies, vou
must bid for drilling rights, evaluate
geological survey data, develop land
procurement strategies, and handle
finances. This is an intriguing combination
of business, engineering and science.

BOLO From Synergistic Software

You command a futuristic tank under attack
by ruthless enemies on a huge battlefield
that scrolls in four different directions.
Meeded: Steel nerves and the ability to
make and execute combat decisions
under pressure. Based on Keith Laumer’s
science fiction classic, The Dinochrome
Brigade.

| THE POPULAR MECHANICS SOFTWARE CENTER

920 Grand Avenue, Des Moines. lowa 50308

This software will only operate on computers
equipped with at least one disc drive

Pleasa sand the following:

MICROBE. One Disc. Price: $44.95, plus 51.95
for shipping & handling.

I For Apple 11/lie (48K). tem Mo: 0021
I For Atari 400/800. Item No: 0022
ULTIMA Il. Two Discs. Price: §59.95, plus $1.95
I for shipping & handling.
For Apple 11/1le (4BK). Item No: 0041
I For Atari 400/800. llem No: 0042
OIL BARONS. One Disc. Price: $39.95, plus $1.95
I for shipping & handling.
For Apple 11/lle (48K). ltem Mo: 0031
I For IBM PC. Hem No: 0033
BOLD. One Disc. Price: $534.95, plus $1.95
I for shipping & handling.
For Apple [1/1le (48K). Item Mo: 0011
For Atari 400,/800. tem Mo: 0012

MName

Address

City.

Name of Game

Computer

Item Mo, | Unit Price | Shipping Total Each

[l Check enclosed for 8
I Charge my [ AMEX [ Visa
[ MasterCard for 5

Card #

GRAND

TOTAL

Expires

Signatura

;
|
|

State Zip l
|
|
|
|
|
|
|
|

REFUND GUARANTEE: If you are dizsappointed with any game. ssmply return it within one
week in resaleable condition for a refund of your payment in full. All orders subject to
publishers acceplance. Offer expires 12/31/83. A Dwision of the Hearst Corporation
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No wonder they call it the SUPERFONE!

At Last—a Cordless Phone
with TWICE the

Fidelity

Range, Sound
to Rival Phones with
Cords, and a Privacy Code
tem — All This in a Phone
Less Than an Inch Thick!

The Super Fone is less than 17 thick. The base unir has a buili-in speaker phone,
a fully independent intercom and is 110 volt-220 volt switchable.

Until now, cordless phones have
given you wonderful convenience. But
they've had two problems:

1. 'r];.l'm range is limited to 600 to 700

et.

2. Some of them sound as though

you're talking inside a barrel.

As cordless phones have become

enormously popular, another problem
has arisen: two people, near each
other, can have the same c Not
only is there line confusion, but somecne
else can literally make a long distance call
on your phone.

No more, Never again.

Range: 1500 Feet OR MORE!

The SuperFone 650 uses state-of
the-art electronics to brng you the
ultimate cordless phone. Sound guality is
supmb—anditslm.rsmpe:b.lmﬂﬂnr
more from the base station. That's more
than twice the distance of standard
e e 650 b

e s a secrel
code system to prevent interference and
false operation of the phone. You choose
from 512 possible “code” combinations.
Both the base unit and the phone are
locked onto that code, which you can
dmﬁe when you want to,

o other phone can interfere. No
other unit can share the signal. No one
else can hear or speak on your carrier

wave.
Enormous Range

We say the SuperFone 650 has a
range of 1500 feet.

MNotice we didn't say "upto” or "as far
as” 1500 feet. There's no hedging,
because this seems (o be the minimum,
not the maximum range.

Users report 1800 and 2000 feet.
That's nearly halla mile. SuperFone 650 is
a radiophone, not a toy, and that's why its
signal doesn't break up or start hissing or
crackling when E‘Emgei half a block away.

You can heft it. It's a
Little Giant. ?nucanl’zzlﬂd nside.
What a marvel of electronic mgh'lwrmg it
is! And it’s tough, too. It fits into your shirt
pocket, and you can bounce it around all
day without damaging it.

Intercom —

SuperFone 650 is The Everything
FPhone. g any phone can do, it can
do.

First, the base siation is a speaker
phore. Touch a button and you can have
a hands-free conference conversation in
the room in which the base station sits.

Next, it's an intercom. You can page
the handset from the base unit and have a
private conversation. You have a true
wireless hﬂumm. not just a signal.

Third, you cy button,
Push that bultn-n arhd?nuﬁ bz able to
hear anything the other party says, but he
of she won't able to hear you until you
take the button off "hold.”

Fourth, you have an automatic redial.
Touch the key and the SuperFone will
redial the last complete number.

What else? A switch which
makes it impossible for anyone to call out
on the remote phone, without changing
the ability to receive calls. A volume
control for the speaker on the base unit, A
call bulton to page the base from the
cordless phone. THIS PHONE HAS
EVERYTHING!

30-Second Installation

Ply Fone 650 into any
wall AC Enl}rl?ﬂmﬁmﬁs standard modular
terminal into the telephone plug. You're in
business.

Every component is heavy-duty,
from the built-in condenser microphone

{with automatic control) to the LED
indicator lights. This phone is designed for
hard use.

The SuperFone 650 is yours for
$249.985 in regular pulse-dial version,
£269.85 in Touch Tone®. If vou want the
SuperAntenna with it, giving you a range
of a mile — or even more — you can have
both for $318.85 (rotary pulse) or
$339.95 (Touch Tone). Or you can getthe
Superfntenna alone for $79.95.

Rotary Phone or Touch Tone ®7
SUPERFONE

Is Awvailable For Eitherl

Most cordless phones work on “pulse”
(rotary) only. You cant use them for MCIL
Sprint. or any of the other systems requiring
TouchTone — including talking to a computer.

The SuperFone 650 now has a Touch
Tone model, so you can have the unmatched
double convenience of a cordless phone and
tone dialer!

{Touch Tone model slightly higher.)

We Absolutely Guarantee!

Use the SuperFone 650 (or any
electronic instrument you acquire from
us) for up to 30 days, fior any reason you
decide not to keep it, return it for a 100%
refund.

TRIPLE THE RANGE
OF ANY CORDLESS PHONE!
The Superfintenna will your
cordless phone, regardless of make or
model, three times the range it has now,
If the range is 700 feet, it'l leap to
over 2,000, If it's 1500 feet, it could be as

far as one mile!
Easy install. Only $79.95

complete. Add $4.50 for shipping.

TE
-JII
e %

The SuperFone 650,

rotary pulse dial — $249.95

phone and SuperfAntenna — $319.95,
The SuperFone 650,
Touch Tone dial — $269.95

phone and Superfintenna — $330.85,
The Superfintenna,

no phone included — $78.95.
Multi-Line Adapter, lets you plug several
lines into one SuperFone — $39.95.
Add $4.50 per total order for shipping.

For instant service, if you have a VISA
or MasterCard, call toll-free 24 hours
a day, seven days a weelk:

1—800—824-7833

alor 551

tm{aﬁum -BO0-B52-777TT)

NEW HORIZONS

Dept. PMB, 1 Penn Plaza, Suite 100
New York, NY 10119




dard typewriter keys rather than calcu-
lator-type keys, plastic mini-keys or
membranes.

Powerful systems such as the Apple
lle and the IBM Personal Computer are
in this category along with the full-fea-
ture portables. Atari also has a more
powerful home computer in this price
range, the 1200XL. which includes a
disk drive. This machine can be used
for business, home, games and learn-
ing.

All-in-one computers abound in this
price classification. They're split be-
tween the traditional-looking computer
workstation-type units such as those
from Radio Shack and portables. These
machines feature large amounts of
memory, full keyboards, possibly a disk
drive or two and a built-in video display
device. They can handle such tasks as
business bookkeeping and planning, as
well as word processing.

Portable microcompulers are rela-

tively new. They are sold as full-feature
systems consisting of two disk drives for
storage, complete business software,
video display tube and cabinet.

$2,000 to $3,000

It's in this category that microcomput-
ars bacome truly professional systems,
as memory and functions combine to
produce machines which are capable of
handling complex lasks. . Here, ma-
chines generally include about 64,000
bytes of memory (64K). These ma-
chines nearly always include one or two
disk drives for mass storage.

Four machines are worth closer ex-
amination.

The first one is from Texas Instru-
ments—the Professional Computer.
Al $2,595, this machine includes one
disk drive, has a full-iravel, typewriter-
style keyboard and is programmable
in high-level languages. Another power-
ful system is Epson-America’s OX-10,
aimed primarily at the home/business
user, It includes a special word process-
ing and financial program called Val-
docs, and one drive. The QX-10 is a
iotal package, capable of handling a
budget, personal letter or business
books. A powerful portable is the Com-
paq, an IBM-PC compatible unit, which
uses the same type of softlware and

hardware as the PC. It is aimed primar-
ily -at-the business user. A PC work-
alike, the new Zenith Z-100 is in this
price category, too. With one drive, it's
equipped to be programmable in BASIC
and can handle both business and
home tasks.

$3,000 and up

The personal computers over 53,000
usually include two drives in the total
package.

The machines are fully decked out
and can handle tasks requiring large
amounts of data storage. The Apple lle
and the IBM-PC with two drives each
would be examples of computers in this
price range. The machines here use
video display monitors, and they can
perform graphics functions. Generally,
these machines are aimed at the busi-
ness market rather than at the home
user.

When you go over the $4,000 mark,
you'll find the all-business machines
such as the IBM-XT (Extended), Zenith
Z-100 and Radio Shack's TRS-80 Mod-
el 16. This group includes far more
memory and advanced capabilities than
the average home or small business
would normally need.

Now, use our charts to find your own
dream machine.

| SYSTEMS FROM $3,000 TO $5
Manutacturer Model Price Markot Keyboard
BASIS Basis 108 £3,085 Bumingss Typewrier | CAT B4K BAGIE Home Business
(2 disk drives
inciucie)
coMPAG Compang £3.5009 e Bus BM-styig CAT [T Pk Home Business
|partabia (2 chak crivirs g
inciiciad] FABCAL
DIGITAL it $3,435 Home-Bus B weys CAT (1 B Hovme: Busnass
EQUIPMENT 100 {2 ek drives
inciached |
Profassional 53,005 Busiress 103 keys CAT 256K LosoL Busingss
325 |2 disk drives ot
enciucied) FORTAAN
DECMawm It 53,740 Business 103 keys CAT FEGK PASCAL Business
{2 sk drives bl
nciuded)
IBM aM-PL £3.363 Home Bus B3 heys CAT (=14 nA-qS-I: Houme Bisiness
2 sk drves b b GamesLaarning
siclucind) FAGCAL
IBAE-PC-XT SR Hore Bus B3 mays CAT 1K "'-1'3.5 Home Busness
2 sk grives CRTRAR Leaming Games
NChaied) PRECA
KAYPRO Mooel 10 $3,000 Hesme Blss 1 ks CAT | 10-Mb hard AR Buaries Home
o8t [ortabie) : disk (mchmded)
HORTH STAR Advantage $3.099 Business BT iys Buih-n T asE Husingss
CHT 2 gk drives
ncludisdi
RADIO SHACK TRS-80 53,199 Busnecs B2 hoys Busti-n BN BaSC Bisingss
Maods 12 Bdw CHT {od drmes
ncludest)
TRS-80 33,000 Business B2 hays Biyih-n 0K [T Business
Model 12 biw CAT (2 disk drives
ncloded)
TRS-80 54,099 Bussness TE hays Biyilln 126K BASE Business
Moo 16 CAT 12 geak drhvess
ke
TEXKAS Prilpssonal S3.v00 Hosme Bus. Typewriar CAT B4R g FHorue Butnsas
INSTRUMENTS Computer | 12k drves 1oy
nchudied ) k
ZENITH DATA Z00 | $4.059 Hoema Bus 108 Weys CAT ! 178K BASAC Home Busness
|al-in-pne| (2 ek drives
| | neluded)
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Dllz;l}nrmm Book GhA®

Your source for software and books
at substantial savings!

More programs, more projects,

more ways to use your micro Y
for home, hobby, and business! R e
- "

Select any 6 bOOKS yaiues tos12570) >
for only $2.95 when you join

1448 337 3
List $13.83 List $14.85 List 31785 Lbst 516,85 List $17.95

101 PROJECTS

280

1203 (LLL] 1141
List §15.85 List $17.95 Lisf $23.93 List 515.05 List §11.98

MJ‘.NW‘G
MONEY

AR LITE

PROGR AMMING
=TI1-59
= HP-41

CALCULATORS

1473
List $16.83

1508 ) 1271
List $13.93 List $18,598

pE g
Nbs §15.95
L {1 r ' 1 7 1 ' 1 ‘[ [ ' [ [ J J || |

7 very gund reasnnstutry i | . ITZW Book Bli®

ThE‘ Cumputer Bﬂ'ﬂk Cll.lh B l ST plue ]I_l.dge Summit, PA 17214

Blue Ridge Summit, PA 17214 Please accept my membership in The Computer Book Club®
* Reduced Member Prices. Save 206t to 75% on books sure to and send the & volumes circled below, billing me $2.95 plus
increase your computer know-how shipping and handling charges. If not satisfied, | may re-
* Satisfaction Guarantesd. All books returnable within 10 turn the books within ten days without obligation and have
days without obligation my membership cancelled. | agree to purchase 4 or more
* Club News Bulletins. All about current selections —mains, books at reduced Club prices [plus shipping /handling)
alternates, extras— plus bonus offers. Comes 13 limes a vear during the next 12 months, and may resign any time there-
with dozens of up-tualh&amlnulg titles you can pick from after.
* “Automatic Order." Do nothing, and the Main selection 336 1050 1062 1141 1160 1195 1205 1228
will be 5h|p- ed gutnma“[_aﬁ[}-' But , . . if you wanl an 1251 1271 1277 1295 1332 1369 1394 1308
Alternate Selection—or no books at all—we'll follow the 1406 1414 1423 1442 1455 1468 1473
instructions you give on the reply form provided with every 1485 1491 1496 1506 1533 1535 1620
MNews Bulletin

List $15.83 List §19.83

Name . Phone — i
* Continuing Benefits. Get a Dividend Certificate with every
book ru rchased after fulfilling membership obligation, and Address
gualily for discounts on many other volumes it 3
* Extra Bonuses. Take advantage of added-value promo- ¥ e - Es o e
tions, plus special discounts: on software, gamas, and more Siate

Zip
Valid lar new memnbers only. fOrdets nulside U5 orCanoda nluslllrph‘pnd if
Iernational Money Cirders in L8, dollars. Canad a must rensdt in S, dollas. |
This order subject 1o s rptance by The Computer Book O lub® AT

* Exceplional Quality. All books are first-rate publisher's
miutmns [llled wlth umfu] up- tﬂ-thB minute ml‘armatlun
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PUTER FURNITURE S

This three-piece desk
keeps everything neat and
gives you plenty of room to work.

e assembled a state-of-the-art home comput-

er system. Then we went shopping for a desk
to put it on—and discovered that you simply cannot
buy a desk/table/workstation which is functional, at-
tractive, inexpensive and ergonomically correct—
that is, designed to put the components in the prop-
er positions for the most comfortable use. So we
designed and built our own. The result is this modu-
lar, ergonomic computer workstation which can be
custom-tailored to your requirements. It's easy to
build, extremely versatile and will fit comfortably in
almost any home office. It can even be built in sec-
tions and added to as your needs grow.

Our workstation doesn't look especially high-tech.
We did that deliberately, because we want it to
blend in with your home decor and not look like a
refugee from the starship Enterprise. Yet this home
computer center is more advanced than any office
workstation we've seen. It's filled with clever fea-
tures, most of which are hidden from view.

Our computer is an Apple lle, with a single disk
drive and optional joystick. In addition to Apple's
black and white monitor, we added a Panasonic
ETR 300 color monitor for games and graphics. Our
printer is a Gemini 15. The dimensions of our work-
station modules were determined by the size of

Construction: Gery Gerber: PM calor pholo: Harry Hariman
Sat styling- Gabe Hermigk; Furnilure: Conran's, New York, MY,

best all-around workstation
we've seen. Storage module,
left of the main desk, holds
everything from manuals fo
disk cases (photo, right).
Desk module holds color and
black and white monitors, as
well as computer and disk
drive. Printer module to the
right of the main desk has
shelves for printer and paper.

POPULAR MECHANICS = ALIGLET 1983

Surge-protected power strip {top) Is
our power station on the main desk.

Opening the printer module's top
(above) lets you load the paper.

53



these components, plus basic ergo-
nomic measurements (see How To
Think Ergonomically on the next page).
The heart of the workstation is the ter-
minal desk. If your space or funds are
limited, you can build just this unit 1o
suppor your keyboard, disk drives and
maoanitor. If you have just one CRT, you
can make your desk a bit narrower than
ours, although a desk for a single CRT
still should be about 30 inches wide.
Otherwise, all the dimensions of our
terminal desk are tailored to suil the
computer. You'll need to measure your

into a filtered power strip available at
most electronics stores. The pencil
drawer is optional, or can be switched to
the other side of the desk.

The printer unit

The printer console is designed to
hold a Gemini 15 or similar printer. Mea-
sure your printer and modify the dimén-
sions accordingly. The conscle holds
the printer on a fixed shelf, accessible
from both front and top through the lifi-
up, counter-balanced lid. An optional
window lets you check print quality with-
out opening the soundproof lid, :

Beneath the printer there's room for Our three modules can aiso be used in a

r storage, accessible from the front  iraight-across configuration. You'll need
Sl‘aﬁg ma?? A box of continuous-feed  ™r® room with this arrangement.
paper fits behind the paper slorage. access to the paper box. If you print sin-
Output paper falls onto a shelf behind  gle sheets rather than continuous-feed
the printer. This can be adjusted for the  paper, the output paper shelf can be set
proper fall, has a lip to get the paper in its highest position and used for stor-
stack started and can be removed for  ing inpul sheets,

MATERIALS LIST—COMPUTER MODULE

systemn components _bafum n'hﬂ-:!“‘ﬂ'ﬂg Key Mo. Size and description (use) L 1 %% = 2% x OL4" lsusn mahogany plywood
our plans. The most important dimen- A 2 3 <30 - 55t omk venesr plpwood (i) | (dewe back)
sions are the height of the home row L T A e <l ooy g
keys, the height of the CRAT and the dis- E 1 : - a:ﬁu ;g?"" particisboard 1duil; u;f" {r; o o g
2 Lo AT Dak venser plywood 1 i x o 4 plashc laminaia™
tance between your eyes and the and bottom sheilf) P 1 pr. 16" center draveer slhide
Screen. E 1 Ly = 1878 = M0Va" cak venser plywood Q 1 Brass drawer pul
In order to support the weight of two g AR S & Tourgde
: By o« 2= support x 30 % 30 partickeboard
ggsﬂ:le :?5 naoc:asag; suspend the E . : " i;h g-’:;;n‘": ::f..;m ] : ; :[%%n:li
roma ﬂp us‘lngac&n- H L = 164" pak veneer phywood 1 | X - L] pashc aminats”
tral divider. If your system includes Wo | 5 1™ e e iceat e
CRTs, you must use both the top shell . 1 % =3 = 107 oak venser phywood [drawer W 6 1% Mo 10 fh screw
i - i 1 front) Mlinc: Carpenter's glue, insoed oil. pasie wan,
and divider. All wiring is hidden behind § O TP i e R domsel Sament
the back, and we brought everything [drawer sida i brand plasic laminate, tidal sand No. 317,
PR, |
-
LIE B
| 15142
COMPUTER VENEER 18142 b
MODULE APPLIED
AFTER -
ASSEMBLY 34
=
43 =12 |
55112 i
it 18102
N L | _
\ ; . 18— “
) -
o #{ FASTEN CLEAT ol 25-114”
TO PRINTER 20-1 14" 15104
MODLULE I
10 |
L1 4-DIA. HOLE . =

SEE DRAMER ASSEMBLY

MNOTES:

1—3/8 x 314" DADO T

4—3M8 x 314" RABBET

3—38 x 1311&" DADO

4—114 x 114~ DADO

S—14 x 114" DADC AND RABBET

fi ! 1
] I DRAWER ASSEMBLY

POPULAR MECHANICS - ALIGUST 1983



3 x 11" CENTERED
CUTOUT IN LAMIMNATE - O

3-112 x 1 1-112" CENTERED
CUTOQUT N TOP - C

i
MORTISE
HINGES INTO DOOR o

OAK VEMNEER APPLIED
AFTER ASSEMBLY

The printer console can be positioned
next lo the terminal desk along the
same wall, lurned 90° lo make an L, or
as we show it, on a 30° angle. We filled
the gap with a removable triangular
shelf which matched the ferminal desk
for height. If you select the L, a squara
filler piece adds extra space that's per-
fect for holding a telephone or disk-stor-
age carousel.

Owr rolling storage cabinet matches
the printer console. It can be pushed
back against the wall or rolled forward

e L
o 1
o= =
= / ~c 3|
—aQ nmn'j ol £ LR T
PULL i =romm—— !
P i 4 H
L_!-uz -
1o
VAT T : i
! |OPENED ; 0 i
T CROSS-SECTION VIEW
—B MATERIALS LIST—PRINTER MODULE
Key No. Size and description (uss)
A 2 34X 20% X 307 cak venes plywood (side)
B 1 34 3« 28'%" cak venser phywood (back)
c ’!ﬂ;p?a * 295" oak vender phywood (id
E ::nguxza’nummmnﬂmlm
] b « 26%" oak venear plywood
F 1 u: i : 24 plywood 1
® = 24" oak vanaer (ick
mﬁi_'é G 1 % x 13% x 24" oak vanesr plywood (shelf
1 % ';;]- 24° pak vaneer plywood (shell
NOTES: | 1 3y x 13 % 23" oak venear plywood
I—3/8 x 314" DADC 3@ W eee Ye ok veneer phywood
2—3I8 x 34" RABHET {door)
K 2 3ax 3« 5% pine (ki
. : [y B L L 23':4?“:1: {;:Imlub
nanttuym,Thebonmdfawalrrssrlzﬂd L2 1 Y x 1% = 23° pine [shall ig)
to hold two rows of standard ring bind- ~ Mi 2 3w « 8 « 1112 pine (clear)
ers, and the drawer sides are cutdown  §° 1" 3 s iegam
S0 you can read the spines easily. The E 1 :f::' x 23 = 301A¢" plastic laminate®
top drawer holds disk-storage boxes— o, TRRURE L
three rows of 5¥-inch disks ortworows R ap £:z~mm$
of B-inch disks. 5 3 Bemssdrawe pull
- ;
Tucked beneath the top is a pull-out | 5  Snereg
writing surface. And behind the drawers % 1 f;ﬂﬂf o N -
¥ u
is a hidden compartment au:c:elrsslbla ¥ 4 1M No. 10 M brass sorew
only by removing the drawers. It's per- v

fect for a small safe or fireproof storage
box for valuable papers. The casters

memm tidkal sand Mo, 917

ADJUSTABLE
HEIGHT

How To Think Ergonomically

he whole point of a custom-designed

workstation is 1o ensure maximum com-
fort. You may have lo modify the dimensions
1o accommodate your eguipment and your-
self. These guidelines will help.

Start with your chair. It should have an
adjustable seat, lumbar (lower back) suppor
and backrest. Armrests should be remov-
able, if you have them at all, Adjust the chair
so that when you sit erect, with feet flat on
the floor, your thighs are parallel to the floor.

The home row keys of the keyboard
should be at or just above your elbow height
when you're seated properly. Usually, this
means from 28 to 31 inches from the floor.

Remember ta leave enough room fof your
thighs under the desk top. About 95 percent
of American men require 25% inches from
the ficor to the bottom of the desk top for leg

upper and lower arms should ba 90°, through
a range of 80° to 120°, up or down. :
The position of the CRT is especially criti-

" cal if you expect 1o avoid eyestrain. The top

of the screen should be al or just below the
horizontal plane of your ayes when you're
sitting in the erect position. The center of the
screen should ba 10° to 207 below tha hori-
zontal plane of your eye height, and the bot-
tom of the screen within 40°

POPULAR MECHANICS = ALGLIST 1983




CRUTCHFIELD
CATALOG

B Personal Computers

B Car Stereo

B Home Audio

B Video Systems

B Telephone Equipment

[ Fast Service / 30-Day Trial Period

Join the over 600,000 value con-
scious consumers who regularly
receive the world-famous free
CRUTCHFIELD catalog.

Save up to 40%

L2 2 2 N B QB O § [} |
SEND COUPON OR CALL TOLL FREE
Ihmmmﬂhn Popuar Mﬁcmnmsmcdllu.

800-336-5566'

|"| confinental .5, Puerto Rico and The 'u'lrgm
Isignas. In Virginia call 1ol free BO0-552-3961 I

Send me your free cataiog
I by Third Class mall

I D Rush me your tree catalog

I'm anciosing 51 for Firsl Class postage

Mame

Agoress

I City

l Siate

' CRUICHFIEI.D |

l::rutcnlleh Park, Dapt. PM, Charlotieswilie, VA 229:?6
- 5 5 K B 8 N § § | ‘

%6

“““ﬁ

Eﬂ“ ’ﬁ“

are hidden behind the recessed kick
panel.

Our workstation is easy to build. The
sides of each unit are higher than the
tops, so that you have only a simple butt
joint to make. There are no curves lo
cut, and all of the major surfaces—the
tops, sides and backs—are formed
from a single piece. All hardware is
available at any hardware store.

We built our workstation of oak cabi-
net grade plywood with Formica brand
plastic laminate tops. You could use
solid hardwood or solid pine through-
out, but costs will mount. Painted ply-
wood would make a functional substi-
tute. Don't use an oil finish for surfaces
which may come in contact with floppy
disks. Laminate is best, though polyure-
thane varnish or paint are okay.

With our ergonomic guidelines, you'll
end up with furniture that's as advanced
as the computer it holds. ™

Q
STORAGE \
MODULE

NOTES:
| —3i8 x 314" DADOD
F=3(8 x 314" RABBET

3—3/8 x 1316 DADOD
Q-
114 x 14" DETAIL &
DADO
DETAIL 4 AND
RABBET M.
14 x
14
DADQ | 1N 38"
e "
1z
—E
DETAIL 5§ DETAIL 7

MATERIALS LIST—STORAGE MODULE

Key Moo Sire and description (use)
A 4 Ya = 28 x 307 oak veneer piywood

(sida)

Y = 24 = 277" parbicleboand

[I=ET=4]

1 Ya = 24 = 30" particleboard (iop)

3y x 24 » 205" parhicleboand

{bofiom)

1 Ya = 4 x 247 0ak veneer phywood
[ighk)

2 %= 1'% x 28'%" pine (shell Support)

Y4 % 23 » 207 oak venser phywood (pull-out

UPPER DRAWER
3y = 10 ® 23" oak venser phwood

m g

(i |

[franty
12 = B x 187 lauan mahogany phywood
(side)
T4 = 8l x 230 lauan mahogany
( bk
4w 18% = 213" lausn mahogany
phywood (botiom)
LOWER DRAWER
3a = 1274 = 237 lavan mahogany plywood
{tromt)
2 be = 6% = 197 lauan mahogany phywood

{mia)

1 b = B w 1% lavan mahogany plywood
[ack)

1 e w 1BV w 2134° lauan mahogany

-

piywood (botiom)
4 3= 3 x 3" plywood (mounting block)
YAe” oak vansar
Yae « 24 » 307 plastic laminaie®
2 pr. 10 Wl axtension drawer slide
3 Brass drawer pull
4  Castor
2 % Mo 8 rh screw (adjusbng screw)
Mise: Carpanter's glee, Inseed oil, paste wax,

CcE-BI0T O T £

contmct cemant,
“Formica brand plastic laminate, tidal sand No. 917

OAK
VIEMNEER
APPLIED

AFTER
ASSEMBLY

CROSS-SECTION VIEW
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TIMEX MAKES THE
COMPUTER,
BUT WE MAKE IT TICK.

If you own a TS-1000 or ZX-81 computer and want to bring out the power within it, you'll want Memotech. From easier input 1o high

quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral
comes in a black anodized aluminum case and is designed to fit together in “piggy back™ fashion enabling vou J“
to continue to add on and still keep an integrated system look. -

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor
paged and no additional power supply is required. You can also choose the Memopak RAM which is just
ight for your needs. From economy to power 16K RAM The Memopak 16K RAM is the most
economical way to add memory to your TS-1000. It is fully compatible with the Timex or Memotech 16K
RAMs to provide you with up to 32K of RAM. The 16K RAM also offers additional add-on capabilities
through its “piggy back™ connection. 32K RAM The 322K Memopak enables you to execule
sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex's or
Memotech's 16K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It
accepts such BASIC commands as 10 DIM A (9000). MEMOCALC Memocalc, our spreadsheet analysis
software, enables TS-1000 users to perform complex number crunching routines with ease. With
the 64K RAM 4 table of up to 7000 numbers with up to 250 rows or 99 columns can be specified.
Quick revisions can be achieved by entering new data to vour formula.
MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality
standard typewriter keyboard, with TS-1000 legends. The kevboard is cable connected to a buffered
interface which is housed in a standard Memopak case and plugs directly into the back of the
TS-1000 or other Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with
up to 192 by 248 pixel resolution, enables display of high resolution “arcade game" style graphics
through its resident 2K EPROM, programmed with a full range of graphics. subroutines.
CENTRONICS PARALLEL AND RS232 INTERFACES
Memotech's Interfaces enable your TS-1000 to use a wide range of
compatible printers. The resident software in the units gives the
complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals.
SEIKOSHA GP 100A PRINTER The Seikosha GP 1004 uses a 5x7 dot matrix printing format with
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a

-v--m..-u-n et

maximum width of 80 characters. The printer uses standard fanfold paper up to B T e ]
9-1/2 inches wide. The GP 100A is offered as a package including cable and e TR i
interface. Other printer packages are also l e — e = l

available through Memotech. |SERaM B w |

ORDER AT NO RISK. All Memotech A Hiss I

products carry our 10 day money back 1P o |

guarantee. If you're not completely e — % |

satisfied, return it within ten days and we | Geumoio Paale imerisc B :

will give you a full refund. And every |"“"“"E"::" ' o |

Memotech product comes with a six |mm—hm j.:: |

month warranty. Should anything be e o T - YT 2

liefecuw with your Memotech product, return it to us and we will repair or replace ! iCuomto ridem sty I
it free of charge. Dealer inquiries welcome. To order any Memotech product use I -~ ! I
the order coupon or call our toll-free number §()() f662_0949_ |'§: : :.ﬁﬁ%‘m.ﬂm::”mme ot .m.:
T 4000 i @ veghiered trudemark of Time Carp I"""""” . :
MEMOTECH - —

CORPORATION : M _ i

7550 West Yale Avenue, Denver, Colorado 80227, 303/986-1516, TWX 910-320-2917 i 3 T i)
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COMPUTER SOFTWARE

Solve'What ifs’

Ever since Visicalc, computers have offered users the power to juggle
their finances. Latest programs in this category are better than ever.

ill a new heating system for your

home really pay for itself in two
years? Is .it practical to make major
repairs to your car or should you trade it
in for a new model? Will new machinery
for your business increase profils? How
much will your savings be worth when
you retire?

Solving “What if . . . 7" problems is
precisely the kind of thing computers do
best. Plug in the right numbers to the
right kind of program and the computer
will run forever, if necessary, printing

PM pholos: Hart Friedman

COLUMN

BORDER

out every conceivable answer o your
questions. It will give you 10, 20, 30 or
more hypothetical answers to “What
if ... 7" ineven less time than it would
take you to write the problem down on
paper.

The computer software that answers
your "What if . . . " questions is called
an electronic spreadsheel, and is best
known under such names as Visicalc,
MultiPlan, Supercalc, Target, VU-Calc,
and innumerable other variations of

. Cale.""

Visicale, Supercalc, and the other
Calc programs are alectronic reprasean-
tations of the accountant's spread-
sheet, a large paper on which a pattern
of rows and columns form a grid of box-
es called cells. On a spreadsheet, the
accountant calculates the cash flow of a
family, business, or whatever he is
working on. The data in a cell, whether
& value or a mathematical formula, can
be made dependent on the data in other
cells. A variation in the data of just one
cell can ripple through many others. So,

A spreadsheet is & ledger sheet transferred to a video screen. Ledger
sheel rows and columns are used lo help calculate, on paper, every-
thing you can think of. With a spreadsheel, compuier figures out how
all cells (where rows and columns meet) should be filled in.




VIC 20
40-80 COLUMN BOARD
only °99°°

Now you can gel 40 or B0 Columns on your T.V. or monitor at one time! No more
running oul of line space for programming and making columns. Just plug in this
board and you immediately convert your VIC-20 computer to 40 or 80 colymns!
PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheetl (like
VISICALC) and Terminal Emulator! These PLUS programs require only BK RAM
memaory and comes in an attractive plastic case with instructions. List $149 Sale $99

® COMMODORE 64 COMPUTER — “80 COLUMN BOARD" LIST $275 SALE $179
“15 DAY FREE TRIAL"

. wehmemeomenvic2ocs P IROTECTO

We Sy ove 508 Do ENTERPRIZES (viovoncsons)

Visa — Mastercharge — C.0.D. BOX 550, BARRINGTON, ILLINOIS 60010
We love our customers! Phone 312/382.5244 to order

MAKE YOUR VIC-20

COMPUTER TALK ALY
when you plug in our $6900

VOICE SYNTHESIZER

You can program an unlimited number of words and sentences and even adjust volume and pitch.

You can make: * Adventure games thattalk ¢ Real sound action games

This voice synthesizer Is VOTRAX based and has features equivalent to other models costing over
$370.00. To make programming even easier, our unique voice editor will help you create words and
sentences with easy to read, easy to use symbols. The data from the volce editor can then be easily
transferred 1o your own programs to make customized talkies.

* FREE — Your choice of $19.95 4" Speaker and Cabinet or $14.95 Voice Editor if you order
betore June 15, 1983!

weneneionenviczosics  PROTECTO
We have over 500 programs ENTERPR'ZES (W Love oum cusTouERs )

Visa — Mastercharge — C.0.D. BOX 550, BARRINGTON, ILLINOIS 60010
We love our customers! Phone 312/382.5244 to order




as you might imagine, il takes a lot of
erasing and recalculation of wvalues
each time the information in a single cell
is changed.

The format of the electronic spread-
sheet closely resembles the paper ver-
gion. There are labeled rows and
labeled columns, and the intersections
of the rows and columns create cells.
Formulas, values and even fitles are
entered into the cells through the key-
board. But unlike the paper spread-
sheet that requires much erasing to plot
the effect of changing the data in a call,
the electronic spreadsheet can recalcu-
late all the affected cells almost instant-
ly. The user can actually see the
changes ripple through the cells row by
row and column by column.

Video worksheets

The “sheet” of cells filled with titles,
values and formulas is called a work-
sheet. As a general rule, the size of the
worksheet is much greater than what
can be shown on a video screen, 50 the
screen functions as a window thal can
be positioned on any part of the work-
sheet. Depending on the specific type of
Calc program, it's possible to combine
widely different areas of a worksheet on
the video screen, create a video display
that combines sections from other
worksheets, and even get a printout of
combined worksheets.

If you don't cara to prepare your own
worksheets, you can obtain prewritten
worksheets on a floppy disk. These
worksheets are called templates and
are available from several sources for
both home and business applications.
The templates contain all the needed
formulas to manipulate your own set of
figures. They can save you many hours
of work.

There is some form of Calc software
which will run on just about every com-
puter. The precise features, such as the
size of the worksheet, the mathematical
operators and the on-screen prompts,
depend on the particular computer, the
available computer memory and, of
course, the software. Surprisingly, fea-
tures or convenience of operation have
nathing o do with price or anything else.

For example, the program VU-Calc
for the Timex compuler sells for lass
than $20. It provides a workshest of 26
rows by 36 columns (936 cells). It's not
a large sheel by any means, bul it will
run in only 16K of RAM (Random
Access Memory). It has a superb
screen display that's particularly effec-
tive for beginners and, while it has only
the simple mathematical operators of
addition, subtraction, multiplication and

100

he two figures above are printouts of

whal you would see on the wvideo
screen while running a simple spread-
sheel. This particular workshee! will take
any number you anter and add 2 to it four
times in a row. It will then multiply the four
new numbers by varying parcaniages and
display the resulis.

Take a look at Figure 1. The number 1
has been enlered 1o tha right of tha line
which says ENTER VALUE=. The spread-
sheel program then automatically calculat-
as all the other numbers.

For instance, the program firsi added 2
to 1 and got 3, which it displayed in the
100% column, Then it showed that 120%
of 3 is 3.5, and so on for the next two per-
cenlages.

Automatically adding lo existing num-
bers and taking percentages of the resull is
just one example ol the thousands of oper-
ations you can wrile a spreadsheet tem-
plate or worksheet o do. While such things
as amortizing loans and doing complex
ledgers call for sophisticated program-

| A il B i c i R R E 1
i1 SAMPLE SPREADSHEET
21
31 LOO% 1200 150% 200%
4 ————m -
5! ENTER VALUE=: 1
&l
71 ADD 2 3 3.6 5,5 &
B ADD 2 s & 7.3 10
o1 ADD 2 7 B.4 10.5 14
108 ADD 2 L 10.8 13.5 18
111 | [ —— e =
121
134 TOTAL 24 28.8 Ih 48
| (=] I B ] c 1t 1] 1 E H
1 SAMPLE SPREADSHEET
Z2!
31 100% 120% 150% 200%
A R R e 5 M | ey T
51 ENTER VALUE=>»
&1
F&| ADD 2 (B5+2) (B7%1.2) B7ei.5 {B782)
Bi ADD 2 {B7+2) BByl .20 (BER1.5) {BE®2)
71 apD 2 (BB+2) (B981.21 (B9e] .5 (B9%2)
10} apn 2 (B2} (B10Ow1.2] (Bi081.5) (B1OR2)
11 e —— =t
121
131 TOTAL SUMIBTiB10) SUMICF:C10) SUMIDT:D10) BUMIET:ELDQ)

Above are actual printouts of a spreadsheet program (Supercaic). Top shows figures
as they would normally appear. Botliom shows formulas resulting in figures.

How A Spreadsheet Works

ming, i's all mainly a matter of practice,

Figure 2 shows some of the lormulas
that were devised to accomplish our sam-
ple task.

The entered value is typed in (as in Fig.
1) at the location where column B inter-
sects Row 5. This is called cell BS, The first
fime the spreadshesal adds 2 to that value
happens in column B, Row 7 or in cell
gv.

The formula in cell B7 (again in Fig. 2)
says B5+ 2, So, whatever value is in BS will
have 2 added to it and that new value will
be displayed in B7.

S0, if 1 (as shown) is typed into BS, the
number 3 (as shown) appears in BY. But—
and hera is the real power of spread-
shests—if you typed 5 in BS, then 7 would
appear in BY. Resulls change automatical-
Iy 88 you entar new numbars.

So if you're doing a very complex bud-
get, you can examine such things as what-
if-the-rent-goes-up and see all the resuits
right away. Spreadsheets make this kind of
numbers management easy.

division, it has many of the cell functions
of the more expensive, better known
Calc programs.

Unfortunately, because VU-Calc is
loaded into the computer from cassetie
tape, it's slow. |t takes almost three
minutes just to load the program, close
to five minutes to load a saved version
of a worksheet.

The most common forms of Calc soft-
ware, such as Visicalc and Supercalc,
provide a worksheet of nominally 63
columns by 255 rows, or more than
16,000 cells. They are intended to run in
computers having from 32K/48K to 64K
of RAM. In addition 1o larger work-

sheets, these spreadsheel programs
provide advanced mathematic opera-
tors and routines such as auto-summa-
tion of selected columns and rows,
automatic calculation of NPV (MNet
Praesent Value), exponentiation, and the
transcendental functions such as sine,
cosine and tangent. They also provide
the relational operators of egual or not
equal fo, less than and greater than
(""and""),and If . .. Then . . . Else.

There are, of course, many difier-
ences between spreadsheet programs,
even when, on the surface, they appear
1o provide similar features. For exam-
ple, while the cell-by-cell construction—
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Stops squeaks
Protects metals
Frees rusted parts
Starts wet engines

PROFESSIONALS’
CHOICE.

_n.-' E}-Iu

JACK DANIEL
BLACK LABEL T-SHIRT

| finally did it! | persuaded the Jack Daniel's
folks to let me use their famous Black Label
on a T-shirt. High quality black fabric
(50%/50%) with white lettering. You know
it's real, because it has Mr. Jack's signature
on the back. A must for collectors and the
ONLY T-shirt authorized by the Jack Daniel
Distillery. Order 5, M, L or XL. $8.00
delivered.

Send check, momey order or use American
Express, Diners Club, Viza or MasterCard,
including all numbers amd signatwre, (Add
6%% sales tax for TN delivery.) For a free
catalog, write to Eddie Swing al the above

10

kaddresi Telephone: 615-759-7184. A

{right) was one of
the best Calc-style
programs we looked
at. Like MultiPlan
and some other best

betls, it enables the
user to switch back
and forth from the

fliled-in cells to

formulas.

which was pioneered by Visicalc and
later Supercalc—is the standard basic
means of preparing a worksheet, Tar-
get PlannerCalc can be programmed
rather than writlen cell by cell. Just typ-
ing the statement LINE 4 GROSS
INCOME= 1000, 2000, 3000, 4000 will
enter the title GROSS INCOME and all the
pertinent information in the correct cells
on row 4.

Window on the worid

But rapid programming of data in
cells isn't the only reason for the elec-
tronic  spreadsheet's populanty. For
many, the most important feature is the
split window. The window is the small
part of the spreadsheet seen by the vid-
eo display. Splitting the window allows
the user lo compare results from differ-
ent parts of the spreadsheet, or even
parts or data from different spread-
sheets. For example, a spreadsheet of
a family's yearly net income month by
month, used to determine when exira
cash will be available—perhaps to pur-
chase a washing machine or take a
short vacation—can't fit on a screen
because there are 100 many months for
a screen display. It's simply too wide,
But, it is possible to split the screen
gither vertically or horizontally so spe-
cific months can be compared side by
side.

Until recently, Calc programs permit-
ted one screen split—either horizontal
or vertical. The latest versions of Calc
software, such as MultiPlan, permit
several splits, even bordered windows
within the main window. MultiPfan per-
mits up to eight such splits.

Choosing your Calc software
Calc software varies widely in price
and features. Regardiess of what you're
willing to pay, it must run within your
system and provide the operating fea-
tures you naad. The system limitation is
RAM. There must be the minimum
amount required by the software. But
keeap in mind that everything else is 100
percent expansion. That is, it the

spreadsheet program and the DOS
(Disk Operating System) are running in
32K RAM, leaving only 4K available for
your spreadsheet, increasing the sys-
tern RAM to 64K provides a full addi-
tional 32K for data, not just another
4.

Then, consider how often you will use
the sottware. If you use it frequently,
say daily, you can easily remember the
operating codes and you will have no
real need for on-screen prompts. But
assume you use the program infre-
quently. Remembering 20 to 30 or more
codes isn't all that easy and on-screen
prompts are a decided convenience.
Although the on-screen prompts on the
prompt line of Supercalc by Sorcim use
only a single letter to represent a func-
tion or control code, they are easy fo
keep in mind because they are exactly
the same prompts used by Sorcim's
other sottware.

If prompts are hard for you to remem-
ber, or you use the sofiware very infre-
quently, then the full-word menu-to-
sub-menu on-screen prompts of some-
thing like MultiPfan might be what you
need. All function prompts are always
on-screen and in plain English. The
user can either press a single letter key
which represents the prompt, or move
the cursor to the word describing the
desired function.

Finally, consider if you plan to write a
worksheet at all. It's a programming job
that can take days, weeks or months to
debug. There are many prewritten tem-
plates available. While some are for
home and family use, most are for busi-
ness. They include real estate manage-
ment, engineering, even general pay-
rofl, including the printing of standard
accounting forms.

Not every type of template is avail-
able for every Calc-type program. If you
find a template that's suited 1o your par-
ticular use, you might want to buy the
Calc program for which it was written.
Remember, your own application is the
most important consideration in pur-
chasing Calc software. ™
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Eve body s making money
mlcrocompuiers.
Somebod 9s gomg to make money
servicing i m.
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and Business Computers

Seems like every time you furm around, somebody
comes along with a new computer for home o business
use. And whet's made it all possible & the armazing micro-
prOgessor, ﬂ:gl?sny 'mﬂﬁ'& l}m'r;i: am in glf

Using this new oy, the i s offering
compact, affordable computers that handle things like
payrolis, billing, imentory, and other obs. for business
of every size. . perform household functions including
budgeting, emironmentad systerns controd, indexing
recipes. And thousands of hobbyists are already owners,
experimenting and developing their own programs

Growing Demand
for Computer Technicians

This is only one of the growth factors influencing
the Increasing opportunities for qualified computer
technicians. 1‘%!&1 15, Department of Labor projects over
a 600, Increase in job openings for the decade. Mogt
of them are xere jobs created by the expanding world
of the computer

Learn At Home
to Service

NRI can train you for this exciting, rewarding
fiedd Tratn vou a1 home to service not only micre-
comparters, but word prcessors and data terminals, oo,
Train you at your convenlence, with dearfy writlen
"hite-size” lessons thet you do evenings or weekends,
without poing to dasses or quitting your present job,

Yourr training i built arcund the latest model of
the wurld's most ar computer. s the anazing
TRE-B0™ Model 4, now with disk drive and the capa-  adhainced You anabie
hilities and features b perform a ot of personal and — and roubleshot wsing

== In addition w training in BASIC and advanced
“machine langeage, vou gain hands-on experience in
the operation snd apnlication of te labest compiters
for both husiness and personal jobs. You're trained o

business functions, No other small computer has so the professional +Ranction - becumie the fuly rounded, new breed of tchiician who
much software available for it, no other sused and ~ LCD digital multimeter can interface with the operational, programming, and
relied on by so many people, And it’s yours 10 keep for  you keep to use later in your work. Then you use the  servioe Facets of all of today’s computers, You're ready 1o
personal and business use fab and meter 1o actually access the interior of your take your place in the new electronic age.
iow get plenty of practical experience. Under NBIs  computer.... build special cirouits and write programs Other Opportunities
carefully planned training, you even install & disk drre 1o control them. You “see”’ your computer at work and NRI has heen giving ambitious people new elec-
mﬁumﬂmﬁmmmﬂmmﬂwhﬂﬂm demorstraie it power tronic skills since 1914. Today's offerings also include
Lab® that also comes as part of your course, you build Same Available With TV, Audio Video Systems servicing with training on our
and study cirouits ranging from the simplest 1 the most mﬁm exclusive Heath,/Zenith computer-programmable 25"
NS00 i rirark NEI offers you the opportunity o trmin with the di m V... Indusirial Electronics, IHF“
ol the Rl Shack. THS-80 Color Computer 25 an altermative 1o the Model 4. -...and other state-of-the-art courses
divenn of Tandy oy ) The same technique for getting inside is enhanced by The Is Free.
Lising: the new NRI-developed Computer The Priceless.
.:h,u,-q Card. Only NRI nlﬁ-n | Send the id card for our 104-page catalog
P a chalce o fit your specific showing all courses with equipment and complete lesson
P Training, needs m‘i‘]‘msmzﬂlgﬂ.mm]'ﬂﬂnnm rsell See
NRI can help you take adv exciting job

and eamings opportunities in the e mlmldofmlm-
l:onq:tnxrs. If card has been removed, please write 1o us.

—~ NI Schooks
MoGraw-Hill Continuing
3930 Wisconsin Ave.
m. Washington, DC 20016

I’e‘llg;hre‘gmmmurmw.
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COMPUTER TELECOMMUNICATIONS

e ———
Wlth Other Computers

Swap information, connect to vast networks or just chat. You can
even fall in love. All you need is a computer and a modem.

Tal&mmmunbcath:nns is using a com-
puter to communicate with other
computers over normal telephone lines.
You accomplish this with a device you
add onto your personal computer—a
modem. It may be a box which goes
putside your computer or a circuit board
which plugs inside.

When you type on your computer's
keyboard, the modem converts the lat-
ters and numbers into digital tones,
While the Morse Code uses dots and
dashes, the computer ASCIl (pro-
nounced askey) code uses two differ-
ent, almost musical, tones to encode
your information.

After the modem is connected to your
computer and phone line, check the
services offered by large computer net-

works such as The Source and Compu-
serve. When you call one of these net-
works, via computer, you are calling a
giant mainframe computer that may
gtore thousands of databases full of
information.

You just call a local number and com-
puters along the way take care of rout-
ing your modem's tones through com-
plex telephone byways to that central
mainframe computer., The same net-
work sends the larger computer's tones
to you. In this way, your computer can
have two-way contact with the large
computer and, at the same time, hun-

dreds of users can all be con-

neclted to that same large
computer.

Once you are connecled

lo the mainframe computer, informa-
tional databases will be at your dispos-
al. You will be able o do everything
from reading news reporis from The
Associated Press to looking up airline
schedules.

But still, you can buy a newspaper for
30 cents, so why use a computer? Well,
besides the fact that you would have to
buy hundreds of newspapers and mag-
azines to equal the information stored in
the computer, don’t forget the inferac-
five uses of telecommunications.

While connected to a database,
are seated in front of a full-fledged com-
puter with a keyboard. It is a two-way
connection, You can read what is com-
ing across the screen, and then—in
many instances—you can type back.

Computers communicate over phone lines by
sending letters and numbers in ASCH code. Each

character is sent as a nine-note combination of
two tones. Any phone line may be used.

‘\
<
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This is called interactive video and is
the future of the computer networks.

Both The Source and Compuserve
(the two largest computer networks) are
beginning to tap the welispring of inter-
active video. Both began their services
by offering electronic mail (called
EMAIL on Compuserve and SMAIL on
The Source), which meant you were no
longer at the mercy of the Postal Ser-
vice if your addressee was also hooked
into the computer revolution.

Quick and easy-to-learn areas allow
you to type in a message to anyone else
on the network. And, your message Is
delivered in a few moments, or a couple
of hours at most.

SIGs, or Special Interest Groups, is =
an area that has been pioneered by —
Compuserve, although The Source is 4
now offering a “Participate” program _-_-__...."'
that is similar. In a SIG, a person #
leaves a message about that s
group’s interest, or he replies =
to a string of messages. An -"""llr

original message, re- S
plies received and re- S, :
sponses lo replies e - i
S— s ncs: | HOW To Use Menu Screens
% Compusene infarmation Service
.; guu:?:ui‘:TEFn;ln:Ill
g, R A . Comuasna P10 1 | 2 e took the
can be read in ei- B o iidommasidory BUSINESS AMD FINANCIAL "BIII.FHIH o
\ ther sequential or B Mo EEAVICES n HBJIIS:"'IF
logical order 1 Hews Reports H?I:" 3
§ e T | loos” route,
\ SIGs have proven to be menu In this
popular and now cover almost section appears.
\ every interest. There are popu- L Three choices
lar SIGs for owners of the Heath, are offered.
Apple, TRS-80 and Commodore | 1 4fteryou sign on ity
computers; other SIGs about medi- main menu appears. 2
. cine or fire safety; some discuss how to
write; and others show people how to
sell their software ideas. Whather you Compusars Pags FiN-10 Compusares Pags FIN-10
want to exchange recipes or learn about — HEWSREPOATE.—. | [ | — COMMUNICATIONS —

i Elacironic Mail

Irl-ﬁ 16 S MARSAGEE
2 User Diraslory
3 Talk ioUs

- going to the moon, there is a SIG for 3 E‘mnﬁ:;:ﬂr?;n:;‘!:nr::ku
w:;'bd both networks have extensive § Ko mavor
bulletin-board areas where you can buy & investar Protection Repor
or sell everything from software to a & RayLar wession Reports
new home. In The Source's POST area
or Compuserve’s BULLET database,
you'll find an electronic classified ad
may solve your problems.

But the real power of the computer
networks and of some of the bulletin-
board programs discussed in Join The

Love Networks (page 108) lies not so to Compisten Pags FIN-20
much in "ﬂ“hﬂl they offer, but in the ability reports and analy- U | AEFERENCE DATABASES—
to reduce distances to nothing. Once sls programs. 8 1 MicroQuate
3 2 Quick Queale
4 If you had chosen the G A et e iata e 5 In the “Refer-
# & 5 Descriplions snd Pramium 2
M : easik ik Wﬂml :::ﬂ Program Rates ence w
: Photos taken at Computer Center, New York, N.Y. taken you to elecironic § Indicates Pramium Programs signs ,'fmw that
such things as
Microquote cost
extra If you
B want to continue.
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you learn to use their data storage and
transfar areas, you're close to a concept
known as the decentralized office.

Let’s say that you have a long report
to send to your company's offices
throughout the country. The first thing to
do would be to word process your report
or other document. The document that
you write is stored on a computer disk
as a file. This file contains the document
in the form of the ASCII code.

You must then take advantage of a
process called uploading. Uploading a
file means that you use your own com-
puter to send the document now stored
as a file on a disk to another computar,
In this case, you telephone a local num-
ber and send the file to the private stor-
age area you have available on the net-
work's main-frame computer. This up-
loading process is usually controlied by
a fterminal program which you've
bought for your computer. {Such pro-
grams include ASCH EXPRESS—THE PRO-
Fessional for both Apple and IBM,
DATA CAPTURE 4.0 for the Apple and
PcTALK for the IBM, among others.

Once you have uploaded your file all
the offices you want lo share that infor-
mation with must go through the
reverse process, called downloading. A
printer turns the files back into docu-
ments. After reading the material, the
office managers frame their replies and
upload their final responses.

Vanquishing distance may prove fo
be the computer's greatest asset. M

Modems come In various shapes and
sizes. Tymshare's Scanset terminal (top)
includes both a modem and display with a
full keyboard. Hayes Smartmodem 1200

{middie) connects any computer fto a
phone line. Universal Data System’s
212A4/D puts a full menu of commands on
the connecting computer's screen.
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computer network may be made up of

hundreds of small compulers all call-

ing a giant, mainframe computer system.

Or, it can be something, well, more inti-
rmate.

Many computers will operale as elec-
tronic bulletin boards when equipped with
the right software. A bulletin-board comput-
er accepts phone calls from other comput-
ars (any computer with a modem will do)
and allows the person with the calling com-
puter to leave, of post, a message. The cal-
lar may also read any of the messages pre-
viously posted and may respond to them,

Thera are now thousands of these bulle-
tin-board computers throughout the coun-
try. They'ra run from living rooms, comput-
ar stores, colleges and even hospilals. The
people running them all have one thing in
common: They are shaping, today, the
methods that other people will use o com-
municate tomorrow,

The bulletin boards cover all interests,
from computer adventure games to high-
level discourses on surgical procedures. If
you become involved in these bulletin-
board systems, you may find your monthly
phone bill taking off like a rocket.

Bacause they are not large networks,
you must pay for a long-distance call to any
computer system beyond your free calling
area. Although there are bulletin boards in
every state, you are bound to find a couple
you love that are 2,000 miles away.

The latest trend in these electronic ser-

Edison, N.J. ........ (201) 627-5151
Piscataway, N.J. .. . .. .. (201) 932-2887
Cranford, N.J. ... .. (201) 272-1874
Haledon, N.J. . ...............(201) 790-6795
Danbury, Conn, .- |203) T44-4844
Seattle, Wash. I-*Pﬂ‘rﬂ Crate. I} (206) 8359119

Seattie, Wash, (Apple Crate II) . (206) 244-5438

Staten island, N.Y, ... ..., {212) 4423874
Mew York, N.Y. -1212) 991-1664
New York, N.Y. (McGraw-Hill). . (212) 297-2488
mumhn Calif. {213) 829-1140

Los Angeles, Cailf, {Dui-'rour-um:h‘l #1
{213) B842-3322

[213) 859-0894
Los Angeles, Calif, ... ... .. (213) B31-3574
Daltas, Teo. (Hacker-nat) .. i214) B24-7160
Baitimore, Md. . .......... {301) T64-1995
Greanball, Md. (NASA)... ... (301) 344-9156
Miami, Fla. (Big Apple) ... ..... (305) 948-8000
Chicago, N. (Gamemasisr) {312) 475-4884
Chicago, Wl........ {312) 545-8086
Arfington Hedghts, M. .. .. (312) B70-7176
Miles, . (IBM-PC). ... .. ... .. (312) B47-7636
Greenfield, Ind.. . ........ ... [317) 3264152
Indianapolis, Ind. . ... (317) TB7-54B6
lowa City, lowa {Apple-Med) . . . (318) 353-6528
Cedar Rapids, lowa {319) 364-0811

vices is what we term “the love network.”
Hera, believe it or not, you may find the-
mate of your dreams only a shor ASCH
code away.

Callers to a dial-your-match system are
first given a secret password. Then they
are asked to fill out a short questionnaira.
The questions ask such things as height
and weight, and may also get into astrolog-
ical signs and sexual preferences. Nothing
oo forward—maost of the questions might
be asked at a typical office panty. Then the
fun begins. The caller's questionnaire is
computer matched with all the others and a
list of likely matches is printed on the
screen. The caller can then read the
answers given by those the computer has
picked as compatible. If all looks good, a
correspondence can n.

According to Gregg Collins of Match-
maker Enterprises, the idea has really tak-
en rool. Everything from casual dating to
marriage has resulted between people who
have met via computer. So, if you'ra ready
for it, on the other side of your modem,
people like Lynn 432, Jill 490, Janet 418,
Clark 201, Tony 765 and many more are
just dying 1o meet you. And, who knows, if
you really hit it off, maybe somaday you'll
even see each other!

So whether you want to play Star Trek or
mnupid—a modem is your tickel (o the

re.
Below s a list of some olher computer
systems to call (in order of area code).

Adande, G8. . .....0orarivenii (404) 526-4318
Hayward, Galif, . ... ... ...... (415) 538-3580
Balon Rouge, La. .. .. voeooo. [504) 454-6688
San Antonio, Tes ............ (512) 340-6720
Montreal, Canada | coeer . (514) 937-2188
Long Island, M.Y. ............. {516) 334-3134
Phosmix, Ariz. ............... (B02) 996-9709
Bosfon, Mass., . .(B17) B46-3610
Boston, Mass. (Pirates’ Harbor) (617) 738-5051
Hamdon, Ve _...... . (T03) 471-0810
Annandale, Va. (IBM PCUG] . {703] 560-0879
Washington, D.C. (AMRAD) . . (703) 734-1387
Housion, Tex. (Madam Society)
(713) 455-3502
Freaport, Tex. (Gulicoast) ... . (713) 233-7043
Anaheim, Calif. . ..............(714) T72-8868
Burlington, V... _.._..........(B02) B62-7023
Newhall, Calif. (Computer Aris Message Sys-
|1 R P BOS5) 255-6445
Kansas City, Mo. ... .. . |B16) BE1-T040
Mermphis, Tenn. {Madhﬂ! (201) 2768196
Missions, Kan, (Movie Guide) . _(913) 432-5544
El Paso, Tex, ................[915) 755-1000

Hundreds of other phone numbers to call, as
wall as step-by-step exampies on using a mod-
em, are contained in The Small Computer Con-
nection, by Neil L. Shapiro, published by Micro
TaxtMcGraw-=HIll, New York, N.Y.
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SNORKEL-TOW

(Continued from page 63)

added buoyancy and deck space, and a
swiveling motor mount connected to a
tiller handle allows you to steer the ring
from inside.

Both craft were designed by Kent
Markham of Jacksonwille, Fla., a marine
construction expert who also developed
PM's popular series of Scuba-Tow div-
ing scooters (see Build PM's Exciting
New Diving Scooter, page 78, Sept. '81,
und Great New (rear For Underwater
Fun, page 72, Aug. ‘79).

The 12-volt trolling motor, made by
Shakespeare, is easy to install because
its housing is conveniently threaded to
accept standard e-in. plumbing pipe. A
simple bolt-on mount is made from a
Ye-in. pipe flange and a short Yzin. nip-
ple for a coupling.

By special arrangement with the
manufacturer, FM readers will be able
to0 purchase the motor by mail in
stripped-down form—just the power
head without the tiller shaft, mounting
clamp and other hardware—thus sav-
ing you money (see ordering informa-
tion at the end of the story). Total cost
of the Snorkel-Tow rig, including mo-
tor, battery and materials, should come
to less than $150.

Building the Snorkel-Tow

Inner tubes are still used in truck and
tractor tires and are readily available.
Used tubes can be found at auto wreck-
ing yards, or you can purchase a new
one at auto supply outlets, farm-equip-
ment dealers and national retail chains
like Sears and Montgomery Ward. If
you opt for a used tube, check for leaks
before you buy.

For the Snorkel-Tow float, we chose
a 10.00-20 semi-truck inner tube that,
when inflated, has an outer diameter of
40 in. and an inner opening of 20 in.
Size the plywood platform to suit the
tube you use. Its rim should extend to
the midpoint of the tube's cross section
all around. In other words, for a 40-in.
tube with a 10-in. cross section, the ply-
. wood disk shoul! have a diameter of
about 30 in.

The inner tube is lashed to the plat-
form with six equally spaced straps
running through slots in the disk's rim.
The rope bridle is attached to the rim
on either side so it forms a loop 6 to 8 ft.
long.

Mount the motor as shown in the
drawir gs, bolting it to the plywood disk
g0 it falls on the fore-aft centerline, but
is slightly ahead of the side-to-side cen-
L «rline. Attach the pipe flange and nip-
ple to the motor housing as tightly as
possible before marking the plywood
for the bolt holes. The motor should not
be free to swivel once it's attached.
Before making the final assembly, pack

11d

auto-body filler or silicone sealant
arcund the motor wires.to seal out
water,

For safety, it's essential that the bat-
tery be installed in a waterproof case to
gliminate the danger of electrical
shocks. Such molded-plastic cases are
made especially for marine use and are
available at marine supply outlets or
through Sears. We selected a Sears
model that sells for about $8 (catalog
No. BAV58159).

To control the motor, it's necessary to
install a switch inside the battery case
50 its terminals are safely shielded. We
used an ordinary knife switch, but mod-

ified it slightly as shown. The metal
switch parts are removed from the orig-
inal bakelite base and mounted instead
on a small wood block, using long bolts
that extend through the block to serve
as terminal posts for connecting the
wires. The block is then bolted to the
underside of the battery-case lid. The
switch handle protrudes through a siot
in the lid so that only the handle is
exposed.

Follow the wiring diagram for mak-
ing connections. The maotor comes pre-
wired with leads long enough to reach
up to the battery case without having to
make any splices. Bare the ends, wrap
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them around the battery’s terminals
and secure them in place with hose
clamps. The hot or plus lead is broken
at the switch, leaving the ground con-
nection always intact. Cover the wires
with rubber or plastic tubing.

Caution: Under no circumstances
should you attempt to operate the Snor-
kel-Tow without a protective battery
case. It is an absolute must, especially
since the raft is likely to appeal to chil-
dren. This also applies o the two-man,
sit-in vearsion.

If you home charger to
recharge the battery yourself, be sure
to do it in a well-ventilated area, pref-

use a

erably outdoors or in an open garage.
During the charging process, lead-acid
batteries give off hydrogen gas that can
be explosive if ignited by a spark. Don't
smoke in the area or handle any equip-
ment that might cause a spark,

Another must for safety is a bright-
colored diver's flag, A snorkeler in the
water is not readily wvisible to passing
boats and the raft itself, being low and
black, is hard to spot. Such flags are
available at dive shops and other
marine outlets. The drawings show
how to make a removable flag mast 1o
facilitate storing the craft.

The two-man, sit-in raft is merely an

i

When you work, you work hard. When you play, you need
a tire that'll take you to your playground. Wherever it is.

1]
W
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Get all-season, all-terrain, all-position Wrangler Radials.
From Goodyear, #1 in radials.

All-season means year-round perfermance. A/fl-
terrain means dependable traction — on the road
and off. A tough radial design offers
longer tread life than our bias-ply
tires. And gives Wranglers their

good-looking wide stance.

: Put your light truck or van on
= | all-season Wrangler Radials.

They're game players.

anlarged wversion of the Snorkel-Tow
float, fitted with a tiller handle for
steering. We used a 13.6/12-38 tractor
inner tube from Sears (catalog No.
T95AF15008C), which sells for about
$34. It has an outer diameter of about
B0 in. and an inner opening of 38 in.,
providing plenty of seating space for
two adults.

Unlike the fixed motor on the Snor-
kel-Tow, the motor on the raft must be
free to swivel so you can turn it with the
tiller. This is done by making the %-in.
pipe nipple a tight fit in the motor hous-
ing, but a loose fit in the mounting
flange so0 the motor will rotate on the
threaded connection.

In addition, a second, ¥in. pipe nip-
ple is inserted in the Y&-in. nipple so it
projects above the plywood floor, pro-
viding a post to which the tiller handle
can be attached (see drawing detail).
You can fasten the ¥&-in. nipple in the
4-in. nipple in either of two ways. You
can grind off the threads on the smaller
nipple and weld the two together, or
you can have the inside of the larger
nipple threaded to take Y4-in. pipe and
screw the two together.

The tiller handle is made of “&-in.
alectrical conduit, which must be bant
to a curve on a tubing bender at a met-
alworking shop. If you prefer, you can
avoid the bending operation by using
two short lengths of conduit joined
together with a right-angle connector to
form an L-shaped handle. In either
case, split the lower end of the conduit
four ways with a hacksaw so it can be
forced over the %-in. pipe nipple and
secure it with a hose clamp as shown.

When you tum the tiller, the motor
pivots in its mount, propelling you in
the direction you want to go. You can
evan reverse direction by swinging the
tiller until the motor points backward.
The motor wires run up through the
handle and out a hole in the side to the
battery case. Protect the wires with
rubber or plastic tubing and leave
enough slack so the tiller can be turnad
without straining the connections.

Two-motor version

If you're looking for a bit more speed
and maneuverability, you might want
to consider PM’'s deluxe twin-engine
model. In this case, two identical 12-
volt motors are mounted on the ends of
a steering arm so they pivot together
when the tiller is turned. The mounting
arrangement is basically the same as
for the single-motor installation, except
that the steering arm is attached to the
Y4-in. pipe nipple with a second flange
s0 it swivels. The motors are bolted to
the arm with their own flanges.

The motors are available from Kent
Corp., 4818 Evenlode La., Jacksonville,
Fla. 32217. The price for each is $82.50
postpaid. P



When Ii Pours

It Reigns

Do-It-Yourself

Solid Vinyl Gutter

RAINGD
IS AVAILABLE
AT LEADING
HARDWARES
AND HOME
CENTERS

and

Downspout Systems

® BAINGO reigns suprame

over all other gutter systems

Simple snap-together
installation

Won't rust, rot,
or corrode

Never nesds

* Exclusive
RAINGD

ndges

reduce ice, haat
and debris
Buildup

. 7034 E. Court St.,
Box 309 = Davison, M| 48423-0309

Call For Free Literature Toll Free
in Michigan 1/800/572-5398
Anywhere else in US A 1/800/521-T488
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Gas Rider
Shock Absorbers...

smuoth riding ¢

omfort you can feel

at a price you won't.

You'll be amazed by the satin-

smooth ride Gas Rider delivers in

big cars, small cars and
in-between cars,
Gas Rider hamesses the buffer-

ing action of gas and all-weather

fluid with a unigue, patented
check valve and other special
valving. The result is the

durable, consistent performance
of gas with the pillowy, soft
riding comfort you've wanted.
(Gas Rider is economical, too...
priced right down with con-
ventional shocks.
So float over the rough
Z spots. Feel the difference
in your ride; not the price.

i
|l il R Corporation

Ih. ‘ .- o Amanl::a
Pioneers in gas shock technology.

1 Oak Creek Drive, Lombard, IL 60

DETROIT CONVERTIBLES
{Continued from page 61)

coupes. When you take the top off such
a car, the resulting structure needs
reinforcement to prevent general loo-
sey-goosiness, and that means adding
strength without adding tremendous
amounts of weight.

Typical methods

Chrysler's methods are typical.
Chrysler adds gussets and strengthen-
ing members o the weboards, central
tunnel, rear bulkheads and the torque
boxes over the rear-wheel arches. In
addition, beams run up both A-pillars;
across the windshield header bar, along
the door tops, behind the lock pillars
and behind the rear seat.

MoPar convertibles get special side
windows, with reworked bump stops
that tilt the upper edges of the glass
inward for a tighter seal. Shoulder-har-
ness attachments often have to be
beefed or relocated in these convert-
ibles.

The hydraulic top motor/reservoir
goes behind the rear seat with all its
attendant plumbing and wiring.

Each convertible conversion presents
its own set of special requiremnents, of
course, and some cars need braces and
brackets even beyond those mentioned.
Most convertibles also get more sound
and temperature insulation than their
coupe counterparts.

What's still to come

There’'s no question that we'll be see-
ing more convertibles in the future.
Cadillac plans to introduce an Eldorado
ragtop for the 1984 model year, which
will also be converted by American
Sunroof and mechanically will be the
zame as the Riviera.

Chrysler hopes to bring out its Mer-
cedes-like 2-seater for 1985, with at

" | least one soft-top rendition.

And Ford has delved into the possi-
bility of launching an Escort/Lynx/EXP/
LNX convertible. The Escort, which has
been mocked up, would look and be a
lot like the VW Rabbit ragtop, presum-
ably with a full rolibar,

Another possible Ford conversion
centers on the new Thunderbird/Cou-
gar coupe. It seems a natural. But so
far, Ford's not commenting.

All this new top-down fever comes as
a proverbial breath of fresh air, a ray of
sunshine, to the nation’'s convertible
lovers,

Here we are, again able to drive
home a factory-built convertible that's
every bit as good as those of yore. Best
of all, there's now a ragtop to fit every
pocketbook and need.

And, best of all, there are more on
the way, with prices likely to drop inthe
future. ™
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GARDEN SHED
{Continued fram page 82)

tools you need are a long straightedge
and rule plus a 45%80° triangle.

For best results, mark and cut the
first two panels from the back. Sawing
with the good face up will cause splin-
tering along the cut line. Label each
part as indicated in the plan. Then,
using one set of parts as templates, lay
them face down on the face of the third
panel and trace the outlines. Since you
will cut the third panel face up, use a
hollow ground blade to reduce splinter-

Drain tubes inserted in holes bored in the
rear of planter direct water away from
the shed to eliminate water stains.

Inside view shows shelves, battens ower
butt joints and the tool-hanging strips.

ing, or use a handsaw. This will give
you the one set of reversed sections.
After the pieces have been cut, tack-
nail the back parts to the frame. Then
trace along the edge of the 2x4s to
mark the excess for trimming. Perma-
nently attach the back panels. Repeat
the procedure for the side panels. The
tops of the side panels are nailed to
cleats (A and A1) after the planter is in

erls (L) are required behind those

POPULAR MECHAMICS « ALGUST 1983

sections of panel that meet with a butt
rather than in a lap joint, or at seams
formed by warped panels. This seals
the seam. Also install gussets (F).

The door frame (N and N1) is assem-
bled with half-lap joints. Use water-
proof resorcinel or water resistant plas-
tic resin glue on the joints. Glue also is
used with nails to attach the door pan-
els to the frame. Glue isn't needed on
the other assemblies.

Hang the door with tee hinges (M).
To keep the door from sagging, attach
hinges to the jamb. Then shim the door
in place with the desired (¥« in.) clear-
ance on all sides. Install the latch (R).

At this point, you can install the
planter box. Secure cleats (A and Al)
for the wp edge of the siding to the bot-
tom of the planter. Attach the planter
by driving nails from the top through
the bottom of the planter and directly
into the ends of the vertical 2> 4s. Nail
the top of the panels to the nailing
strips.

Install the shelves (W) with supports
(U) and edging (V). After driving nails
to hang hand tools into the tool-hanging
strips (G), nail the strips in place, Final-
Iy, paint or stain the shed. We used
Olympic Acrylic Latex Solid Color Stain
in two colors: chamois and cedar. PM

TUNE-UP TIME ?

®

THESE MAY BE THE ONLY TOOLS YOU NEED!
For all Engines - Gas or Diesel

B-33 ENGINE
CLEANER

A clean engine runs
cooler - Spray it on
ose it off

B-12 CHEMTOOL
The Original - For Gas
Tank, Combustion
Chamber, Crankcase
or Carburetor.

B-12 CHEMTOOL
FUEL
TREATMENT
Cleans entire fuel
systems in GAS OR
DIESEL engines.
Eliminates Muoisture

GAS BLAST

Cleans fuel system
and reduces engine
cciane iequirements.
FOR GAS OR DIESEL

Arlington, Texas 76011
112



RONSON

CORPORATION
INTRODUCES...

INE QUICKER UNSTICKER,
E BETTER PROTECTOR

Endless uses for the home,
auto, , farm, boat

workshop
and sports equipment.

* Frees sliding bolts.

= Turns keys in locks.

* Loosens rusted screws.

» Stops squeaks.

* Keeps sliding doors shiding.

» Silences squeaky hinges.

* Cleans and lubricates toys,
bicycles & fishing reels.

* Dissolves crayon & tar marks.

*» Loosens zippers.

* Keeps fans working smoothly.

 Keeps garage doors rolling

» Gets the rust off tools

* Keeps clippers clipping.

* Keeps mowers mowing.

* Keeps spreaders spreading.

» Keeps sprinklers turning.

* Dries moist ignitions.

« Lubricates linkages, pedals
& door handles.

* Cleans and protects guns.

= Keeps ski bindings working.

* Unsticks lug nuts.

» Protects metal against

CATHEDRAL
{Continued from page 65)

creased to eight stonecutters and four
machine-shop workers.

The fact that most of the present
crew, all in their mid-20s to mid-30s,
had no experience in masonry, much
less in stonecutting, didn't bother Bam-
bridge. "l don't worry about experi-
ence,” he said. "' look for character,
integrity and desire to leam.” If you
wander through the dusty stoneyard
today, busy apprentices will quit
swinging their four-pound mallets long
enough to confirm, over the din of dia-
mond-studded saws and clanking chis-
els, that the Bambridge hiring system
works. Present stoneyard crew mem-
bers come from varied backgrounds.
Tha group includes a couple of former
East Harlem gang members, a former
air conditioner repairman, a former
bookstore sales clerk and a teacher.

At the start, machinery had to be
found to handle the giant blocks that
soon would arrive on 40,000-pound
flatbeds from the same Indiana Lime-
stone Co. quarry that supplied the orig-
inal stone for the cathedral. “'It's also
the quarry that produced stone for the
Empire State Building,” Bambridge
said.

Walking through the stoneyard to-
day, Bambridge and Bird point with
pride to the clanking, whining ma-
chines that supply 20th-century time
and money-saving technology to sup-
plement the medieval crafts. The 67-
year-old giant planer that removes
excess stone from complex pieces was
a rusty hulk with bushes and weeds—
including poison ivy, Bambridge dis-
coverad later—growing through it. It
had been lying beside an abandoned
railroad track at the guarry for years.
The big circular 80-inch saw was found
in a nearby pasture.

“*Such machines are hard to find any-
where today,” Bambridge said, “so we
salvaged them, had them steam
cleaned and rebuilt with parts cannibal-
ized from similar old wrecks we found
here and there.” The only new item is
the B-foot, diamond-toothed reciproca-
ting saw that slices the huge guarry
blocks. It was made to Bambridge's
specifications in Scotland.

Sliced like bread

How these devices fit in the scheme
of things becomes clear when a big, 20-
ton flatbed trailer wheels into the
stoneyard from Indiana. On its back are
two 8- to 10-ton blocks, measuring
about 4 by 4 by 12 feet. In seconds, the
overhead crane is in position. Someone
runs the heavy wire slings under the
first block and secures them to the
crane hood. The great block is lifted
and moved slowly to a tracked dolly

under the reciprocating saw, like a
yacht being raised from the water to its
yard cradle for winter. The long, dia-
mond-toothed blade rocks back and
forth across the stone, cooled by water
pouring through the kerf, and the block
is sliced like a loaf of bread.

As each slab is freed, one every three
or four hours, it is moved to the nearby
circular saw, where it is cut by whirling
diamonds to rough building-block
specs. If it's to be a molded column
base or section, it goes ahead to the
planer, where it rides a platform that
carries it under specially forged blades
which peel away excess stone between
the high contours. They remove a quar-
ter of an inch per five-second run.

Once the big machines have
thumped, whined and ground their way
through live stone, the rough blocks are
ready for facing and shaping under the
stonecutters’ tools. These include ev-
erything from the wide boaster to oddly
shaped devices with names like waster,
punch, cockscomb, quirk and point.
There are some 60 weird tools, many
handed down from the Middle Ages
through generations of stonemen.

Tools are hard to find

Most such tools of proper quality are
difficult to find today. Bird brought his
own with him from Wells. Copies for
the apprentices had to be specially
forged, and the master mason spent
many early days showing the novices
how to fashion their own mallets from
seasoned hardwoods. The beginning
stonecutters then progress from dross-
ing the single face on standard rectan-
gular building blocks, called ashlars, to
the two- or more-faced cormer blocks, or
queoins. From thers, they move on to
more complicated forms such as bases
or sills.

What happens when someone goofs
and ruins a stone? "It never happens,
except sometimes,” said Bird, wincing.
""Wae call it a poxed stone. With luck, we
can let in a piece. If not, it's set aside
until we need a smaller piece that can
be cut from it."”

The stones, Bambridge said, are cut
to millimeter accuracy, just like medi-
eval stonework. The towers could be
put up dry. Mortar is used to take up
minute discrepancies in the stone, and
to keep out the weather. “'But the yard-
stick used is to design and cut so that it
would stay up there on its own with no
mortar,” Bambridge said.

Ordinarily, a specialist working un-
der Bambridge would do the setting-
put—turning out half-inch scale work-
ing drawings from the architect’'s one-
eighth scale rendering. He'd also
produce the full-scale “"base molds,” or
templates, in zinc, These cross sections
of complicated stone units, such as
colonetted columns, are laid out on a
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spacious floor, like a full-scale lofting
floor in a boat yard. In addition, the spe-
cialist would specify joints for the
stonecutters, produce a job ticket on
each stone to be cut and take care of
production schedules. But since only
Bambridge was in on the original plan-
ning and timetable decisions, he does
both planning and directing.

In his office apartment on the cathe-
dral grounds, Bambridge unrolled a
working drawing of the north tower. It
shows every stone in the face. In the
center of each is a circled number.
*Each stone has its own number,” he
explained, "and each has a card in my
file describing it and its position, in
code. N means it's the north tower. D
means it's the fourth section up. The
fraction numbers are its dimensions.
The other number is its cubic volume.
Ar year's end, I tote up how much foot-
cubage we've produced, check it
against the foot-cubage the quarry has
delivered, and arrive at my waste fac-
tor—an important factor in cost con-
trol.”

Each card becomes a job ticket that
goes to the stoneyard. When a stone is
produced from it, the master mason
takes a yellow crayon pencil and colors
that numberad stone in his copy of the
working drawing. "It's right there in

front of him on his yard office wall,”
said Bambridge. ""No way can he repeat
that job.”

In a modermn masonry building, Bam-
bridge pointed out, once the second
floor is designed, the same pattern
repeats for the next 20 floors. Here,
each stone is an individual piece to fit a
given space. “'In the 12th century,
they'd work the stone as it came from
the quarry,” he said. "The stone was
cut to whatever it would make.” To
keap faith with that medieval system,
Bambridge deliberately throws in an
off-length ashlar or quoin every hare
and there, “so that when someonsa
looks up at the building, it's not going
bump-bump-bump all the way up. It
moves around as if it had been done in
the old Gothic style.”

Dean Morton likes to point out that
the use of such 700-year-old techniques
is what separates the work at St. John
from other contemporary cathedral-
building projects, such as the National
Cathedral in Washington, D.C. “"Their
ashlars are all cut and finished to stan-
dard sizes at the quarry,”” he said.
“They're delivered to the site ready to
lay up like bricks.” The dean enjoys
referring to such building projects as
“off-the-shelf cathedrals.”

Originally. the plan at St. John called

for enough stone to be cut to complete
one tower before any stone was laid up.
Instead, some of the stonecutters ware
trained as masons and began erecting
the north tower last year, much the
same way their counterparts would
have done it in the Middle Ages. Each
finished stone is trundled by hand
aboard a small personal hoist, lifted to
its scaffold platform level and manhan-
dled into its designated position.

Many new plans are afoot at the
cathedral. Up in his oak-beamed office,
Dean Morton can show you studies for
a possible huge solar greenhouse that
would sit above the Gothic vaulting
atop the finished south transept, which
would, itself, be wrapped in steel-
framed glass. Not only would it provide
warmth for the vast nave in winter, to
help slash the great cathedral's million
dollar annual fusl bill, but it also would
craate a spectacular year-round arbore-
tum.

"The decision to begin building
again now is a sign of hope for the
whaole city, a factor bringing new spirit
to our local community,” said Dean
Morton. The stoneyard is only, as he
put it, ""a single chord, though a major
oné, in a syrnphony of arts and crafts at
the still-building, century-old Cathedral
of 5t. John the Divine.” 301

WATER FROM YOUR OWN BACKYARD WELL!

Opelika, Alabama—What can you buy

for a nickel and get some change back? 500
gallons of WATER, that's what! As a matter
of fact, the electricity to pump 500 gallons
from your own bac kyard well costs only 3 or
4 cents!

POPULAR MECHANICS « ALGUST 1983

A good dependable well in your backyard
can provide all the pure, fresh, FREE
WATER you need. [t can also “fuel” a heat-
pump to reduce your home heating'cooling
costs by 50% or more!

There are 2 ways to gel a good backyard
water welk:

1. You can hire a commercial driller to

drill a big well for a big price.

2, You can do as thousands of others

have dome—you can drll a small

Hydra-Drill well for a small price.

HOW MUCH WATER DO YOU NEED?

The average U.S. family consumes about
500 gallons of WATER per day. The typical
srmall Hydra-Drill well can produce 5,000 to
10,000 gallons of WATER per day—that's
plenty for your home and garden or a
heating/cooling heatpump,

The Hydra-Drill is designed for easy do-it-
yoursell water well drlling. It is rated to
depiths of 200 feet (which puls you in easy
reach of most of the fresh underground
water in the world!) The Hydra-Drill can drill
most anything the much-larger commercial
rigs drill, yvet Hydra-Drilling is no more
difficuli than operating a garden tiller.

FREE WATER FROM A FREE WELL
After you drill your own water well,

you can rent or sell your Hydra-Drill or drill

wells for your friends and neighbors. A

Hydra-Drill can be a profitable investment
with your own water well as a FREE
BONUS!

Ower 100,000 Hydra-Dirill wells have been
drilled since we started this business over 20
vears ago. Let us tell you how youcandrilla
Hydra-Drill well and have a lifetime supply of
FREE WATER!

DeepRock Mig., Opelika, AL 36802

| VISITORS WELCOME! |

FOR A FREE INFORMATION KIT
CALL TOLL-FREE

1-800-821-7700

{Ask for Extension 63)
Call anytime Including Sundays.
Or clip coupon and Mail TODAY]

[035.00 enclosed. Please include 1983 Heatpump
Baak.
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LIGHTNING

(Continued from page 57)

moves up above ground, it will find
negative ions to draw it up in steps.
Meanwhile, the negative particles are
flowing down from the cloud. Evantual-
ly, the shower of electrons and the
waves of positive charge meet in the air
and a lightning bolt is ignited.

The process takes place in millicnths
of a second and the amount of energy
released is tremenpdous. The potential
between cloud and ground is an aver-
age 10 million to 50 million volts. When
the first spark of lightning forms, it cre-
ates a step leader, a mini lightning bolt
that reaches farther down the path of
least resistance to charge up an epsu-
ing step leader. As the lightning rips
down what amounts to a charge
chute—a veritable funnel of particles
that creates a field to carry the bolt—
air molecules are heated up and tom
asunder. The combination produces the
light and thunder of lightning.

The traditional lightning rod rises out

of the corners of the roof of a building.-

drawing negative ions down to ground.
Thus, lightning rods theoreticailly pro-
vide a channel far the positive wave to
meet the negative shower. Instead of
llghtmng hitting the roof, the Franklin
theory states, the bolt is channeled
safely to ground by the pointed rod.
Unfortunately, many buildings “‘pro-
tected” by lightning rods still have
been hit and damaged.

“I've had six rods on top of a moun-
tain at Langmuir and in 20 years I've
had no evidence that they've been hit,”
Mogre says. “‘These are good, sharp
stainless steel rods.” Even so, he says,
lighming has hit trees and low-lying
structures close to the rods. Socorro,
N.M., where the Langmuir labs are
located, has the second-highest fre-
quency of lightning strikes in the Unit-
ed States. The first is Orlando, Fla.

Saint Elmo’s fire

Langmuir researchers believe the
lightning rods haven't worked because
of the buildup of a coranal discharge
around the rod's point. The discharge,
kngwn as Saint Elmo's fire, is a blue-
grean glow of charged particles that
draws pff oppositely charged particles
from the air. As it does, the positive
wave beneath the rod shifis away from
it, seeking a less disruptive path. Thus,
it seems, the pointed rod merely shifts
the path of a lightning bolt slightly.

For Moore, the answer to this prob-
lem was to go with blunt-tipped rods or
arrays of wire, or a combination of the
two. "Elevated blunt rods or horizontal
conductors suitably grounded to earth
can provide better lightning paths than
the pointed rods,” Moore says. The
blunt rods build up a coronal discharge

6

at a far slower pace. The difference is in
terms of thousandths of a second. Since
lightning bolts take millionths of a sec-
ond, the difference may be crucial.
Another prominent name in the
lightning field, Roy B. Carpenter Jr.,
agreas with Moore on the inadequacy
of the Franklin-type lightning rod. But
Carpenter, whose Lightning Elimina-
tion Associates makes the revolutionary
Dissipation Array, feels the problem
lies more with overall systems design
than with the shape of the rod itself.
Carpenter's patented lightning arrays,
marketed since the 1870s, use hun-
dreds, even thousands, of pointed rods
spread over a wide area and elevated
above the roof of a protected structure.
This umbrella of lightning rods, while
not the most beautiful sight, is beloved
by those who have come to rely on it.

No strikes since 78

"We haven't had a lightning strike
since 1878, says Al Fuchs, manager of
KQTZ-FM, a radio station in Hobart,
Okla. “We built our transmitter on a
mountain site ahandoned by the high-
way patrol. They had used it for a
communications station, but it kept get-
ting knocked out by lightning.”” Fuchs
says the Dissipation Array has lived up
to every promise-—no lightning strikes
on the protected building and no light-
ning arcund the roof or antenna.

The story is the same at Philadelphia
Electric’s Peachbottom atomic power-
plant in Pennsylvania's Susquehanna
Valley. The plant has a Dissipation
Array 725 feet over a gas stack used to
let out nonradicactive steam.

“We were at our wit's end when we
installed the Dissipation Asray four
years ago,” says Bill Van Buslkirk, a
Philadelphia Electric engineer. “We
had standard lightning rods protecting
the area, but we kept losing electronic
sensing equipment when lightning
struck it.” Since the cone-shaped array
was erected above the gas stack, the
plant hasn't had any strikes. “"We've
had a few ground surges [a buildup of
the positive particles], but they haven't
done any damage,” says Van Buskirk.

“Current codes for lightning protec-
tion are archaic," Carpenter says.
“"They don't take into account the wide
area of exposure for most structures,
Using a traditional lightning rod on a
building is like emptying the Grand
Cooley Dam through a 1-inch pipe.”

Lightning won't build up

At the absolute worst, Carpemter
says, the array system he's developed
will draw off a little Saint Elmo’'s fire.
But it won't allow lightning to build up
around the structure it protects. The
typical Dissipation Array is an umbrella
on a high tower. The umbrella section
throws a shadow of protection over the

building. All along the top of the
umbrella are pointed lightning rods
that run down w ground alongside or
through the building.

The rods aren’t meant to draw light-
ning, but rather to draw away negative
charge. Since they are spread over the
antire area of the building's roof, they
guard against the problem raised by
Mew Mexico Tech's Moore. If the field
movas away from one rod, it runs into
another just inches away. “The tradi-
tional lightning rods are built with the
assumption that you can dump millions
of volts into mother Earth. But it just
isn't s0,” Carpenter explains.

To date, Dissipation Arrays have
been erected over oil wells, radio sta-
tions, communication towers, factory
buildings and only a few private homaes.
Carpenter says it was a matter of mar-
keting concentration that kept him from
the homeowner's market.

This year, Lightning Elimination As-
sociates introduced a kit that a handy
homeowner or a lightning installation
company could use to protect a private
home. The kit costs $2,500, a steep
price for some homeowners, but cheap
for these who live in areas where light-
ning poses a daily threat. While light-
ning Dissipation Arrays have proven
themselves in the field when custom-
built for big utilities and other compa-
nies, they haven't been tested on the
mass-produced scale.

Searching for answers

Meanwhile, the search continues for
an explanation of why a cloud turns into
a literal dynamo in thunderstorm sea-
son. The Defense Department has been
experimenting with a series of devices
geared to draw charges away from an
airplane in flight, hoping to figure out
precisely how charges build up.

Using a network of radio dish anten-
nas, researchers at New York's State
University at Buffalo are studying the
buildup of charges in a cloud system in
hopes of explaining the phenomenon.

Is there any chance that lightning
will one day be harmessed to produce
energy? Most researchers laugh off the
prospect as absurd, since the flow of
juice involved would be on the order of
an avalanche. Moore points out that
Nicholas Tesla abandoned experiments
earlier this century to find a way to har-
ness lightning's power.

Carpenter agrees that the prospect of
harnessing lightning is not realistic at
this stage. But, he adds, "We may one
day be able to use the charge bled off
by protective devices to energize a bank
of batteries. But that's pie in the sky
right now. We're still demonstrating
man's ability to eliminate lightning
strikes. Once we've made our point,
maybe then we can look ahead to har-
nessing lightning.” ™

POPULAR MECHANICS + AUGLIST 1983



If you expect a truck to quickly
pay for itself in work done and fuel
saved, you've come to the place
where somebody did it right.

For a great price; $5998," the
new 1983 Toyota Standard Bed
Truck delivers the goods. In the
bed. Under the hood. And in
driving comfort, too.

Out back it handles 1400
pounds of goods.** With ease.

In performance, you geta
dependable 24 liter SOHC engine
— the largest engine in its class.
With a hefty 100*** horsepower
rating and fuel efficiency that's
even more impressive: 32

THE LOW~-PRICED TRUCK

Estimated Highway MPG,
Estimated MPG.**** Add
the electronic ignition system, 4-
speed synchromesh transmission
and power-assisted brakes, and
you've got the goods to make

the delivery easy. Normal main-
tenance an infrequent and simple
affair. And durability something
you can bank on.

The good news in driving
comfort is a full bench seat with
room for three. Steering-column
mounted controls are also
designed for easy operation.

The new 1983 Toyota
Standard Bed Truck. Once you

EPA

OH WHATA FEELING!

check it out, its price will convince
you to drive it out.

* Manufacturers suggested retall price. Dealers
actunl retall price may vary. Price does not include
tax, Hoense, ransportation, optional or reglonally
reguired equipmeni
** inchadingoccupanis, equipment and cargo.
*=*ih HF in the State of Calilomia

** = Remember; Compare this estimate 1o the
EPA "Estimated MPG™ of other gasoline-powered
trucks with manual ransmission. You may get
difierent mileage depending on how last you
drive, weather conditions and trip length. Actual
highway mileage will probably be less than the
“Highway Estimate”

BUCKLE UP=ITS A GOOD FEELING!

THAT MEETS HIGH EXPEC’WIONS




VWHILE OTHERS

ORDER TOLL FREE (BC

- WE DELIVER!

D) 221-8924

FRb AP Fladin sih L Hesdphone  Seecis B 00 e
AMFM WP Saen Fads wim Lghemnghi a 209 8
Wo0ea WEAVID 45495
Lighremsghi Heddpaaas silh Twe Plugs 1B e AE i“_'I' e
Cassans m-mL gl 1280mm WESTE TR
Cassats AWFL WP W L htenagn T :E '!5'5_5 -|5I=
wanman Sierwo Mo i e (Em
“hew" Paim Sun AWEW Stares e wih e ol =13
1 - -4 i
Wn Baerno Aadic vl Lightvaegh L'FF-":_% F:u:.ﬁ
-ﬂ-t-l:ulm--adﬂwulﬂ- 000 e UPE S 15488
-I-M.lﬂl Hagdphone Aadio 500 e "’EH-T;F.III 18958
PACHOTIONAL RADIOE e ansar apaukeTs ,
Al Pochan 190 wa Ll 4o 1l
AJF Pockm Plade asoes | SMECTL,
AF Jumbo Rade ACIDC 00w ik
AT o al Cloce Pacen wiinonos Mm 1200w " -
mrr: TR TIYI WIR P AN U f e CLOSEDUT O TARES E RECORDERS
“Hew' AHI‘FU‘BW W Cassetis Playe Al Fush Bution Cassatis Taps Ascors
with 2 W Speakers 3300 ea ol Condenser Microphone
How" A e EWEWD i Pocke! Mema Gosoer
Ghetin Bl.ullr 4300 s 300 50 meraon Caastte Tapes
Faovme Slarso AMFM Turnet and Cassens 200 30 mensse Casatin Tapas 4500 pach
“ 2 Home Spoake's sih Sepadain Sonal ——— DINOCULARS OF HREGHEST QUALITY s
i ang Tunsg Meen Proe o Pas (L T 1igand 1600 ea
[BRAVY 15 o Stereo Spsssm 10.00 g 16u80
NOVELTY RADNOS Tn3n
Can AM Fado [Beer o Soda) 350 wa — CAF STEREDS AND ACCESSORIES = g
Cigareme a6 Raco (Mant, Winmon) i 00 el Dpiume AMVUIERM Cassaiis indasn 5aeeg Spscasl 73,50 pa
Pl Faan Aoom &M Radis O Detume AWFM Cassaiin Indash St pa with y
P B Love AN Resio TS Furl kuln Feverm 35 00 sa >
. Mook Sravan ween Turmable Al Apde 5O s 7 Band Graprer Equahaer wiah 200 man
At A Pl 390 wa Blooiter & Fader K Lad Mghicn P8 00 aa
Linpsin AM Paso 425 el AL walt Prwar Bl 050 &g
sy e agtoaba it bl [ ety Wil Specl 15 00
paCal 1 -
[N Yoo o Laes W LCO Wah 100 s 12 i ) 0 i YUl b O
(==l Mans or Lacks Muscas Alarm Waich 450 wa 12 bt & G i~ S V200 pr
Bays or Gire Chamcier Waich 180 e " H'" Trianal S'P"""‘" *"hG”""
Mane or Liges Ahoesions Waich 300 ma "V ot PR ") vy 1a.00 pr
Mans or Laces Camnciar Wasch: 450 08 12 ot 1 say M Bow or Sysiam 200 WATTS .00 pr
Mans o Lacses Cuariz Anakog Wasch 3 way Sl Bar il BT 15 0op B
Famous Copies of Concond o0 Foles W0 5Tea 12k Car Wadge ?m 235
Mens TwisiO flex Band with Calendar 5000 i2ini [| G Stereo Chiome Spesser SheitDocr Mount arape
LED Siice on Caimnciar Waich P85 a i3 jpic | 0 Ghannel CB man LED Reacos Mo
I Baauidiity Finiah Butine Lighier &0 Channaei CB Base Simtion M0 !J"
wiih LED Waich B 50w 12 LED Car Clock Wes in o7 undir dish] ™
Ladbes LED Pendast Watch 230 82 12 ot - “““:ﬁ_“:‘ Trimnpl Spaalonr KN with i
e TRl N A T TINE s iy = ol New™ 5% 3 sy 300 watt Spankar KA r
a Shuttie Game Waion 5 .00 am 12 o vt Girlls & Wotas & 30 s Magnets 1200 Fol
LED Radso Wiich * baw’ el 7.00 0 iZlope || AT Molodoed Anenne . w 750 8a
Bans Caieulaios Walch 850w — “E"::”MI am‘:ul " 075 an )
LCD Than Peciost Cacolales wiih Case Specal 125 aa 12 ol AR00U ]
Dail Ball LCD Chck ” 25088 13 bt 1. 200 watss Booster & Fiacer Metars Eﬁ:
ucite Cuarty Deuk 1 i
;-Im Wan h,musrl;:."n; wWaes by “;:I é'f, Hirw uss AMFU Casnetie Im‘lllrl Stmrea
“hww " Hapgy Berthaay Card weh wlfi Binln & Ir-dﬁ-rm‘:F E &8 00 an
. W usec i Caill Fos Prazs 1 45 13 ol Hem"’ Exclupve Detaen M
“\IMN Chime Cacuinior 0 e Ingasn Sieno wilh Auio Aeverss ﬂl.ll
Farnous Copy o Porschy Qunits Wlch 1360 ma Bluinn 4 fand Grapha Equaze 1 00 we
. Unigorse LCD Crmant Card Calculaior with THE WOTTESET ITEM OF THE YEAR * TELEPHONES"
2 w and Alerm 500 ma Livnwgernal Full Fegbormd Push Butioe Tawshesss
Unisomse Checkbook Caloabaior wi with &uio Pe-diai T
Wailei o bgid I:rldhtumwfhﬂl (= Piew  Comdlgss Teinphone Full Duples wis
gmtgﬁ:c:nt:u ;gn tg:m_ Auto Lockout Rangs up ta 700 0 Specal 6200 sa
= m bl - T F A
Ll Mow~ Wanseproo! LCD Wascr e s EETTTRSE I rre——rs ﬂmuﬂf&“ HOT BELLERS T
L) UMiern” Caleulates with Ky Dhiss 350 sa 0 boi Diturs Wala Tmm Hﬁ“ﬂm ] 2&'.
Conge o
H LED Car Clach wiihs Alarm and Shooul o Butane Lighie: Blate Pacesd Soioriyl
o) = Homa Lise A50 A 120l A3B0mmen Gy 1400 B
BEAUTY AiGS 12" Poriatle Bincs & Whie TV 58 00 8 l
Eanka 1800 Hisit Deyse with Nodila 550 i B Buack & Whie TV ASTDE Car Plag 3,00 an Iﬂ
Cuflafig s 195 aa Bic Eagcuiivs Typs Bl Powed Pee Closssa o ALY dp
Fx Now Seag 1,800 wam 11022 Vet Havdrpa 550 a4 Emu;ﬂlnny e 2 a0 B
! allm
1 TELEFHONES FHOME - WATE & Sl B'".:: %g:%
i'.h Pruemg idabe 500 7455 B VoR Banery 10 hee 3 50
mn.-.m. A5 P Closecer Masall Lirsne &4 Perlig
rins Apmone ] [Batinry T foe 600
Sim Deluze 5186 55 [ Mew Mand Held Gama WS -
Bam-080 wTal 5224 55 New Mand Hald Game 05 &
) M) miTeiniogeal 7l G5 Hos Hara Held Same Dankey Kong i 18 00 el
CO0E-A-PHOME Cimeoul on Mico Tages 0 ea
ATED Dwiums Ramols Eal 8 ALDSD TAPES (By cansn of 18 12 —
l\mhlirmmTth- LT TDKSi.-!ﬁ I' 2 1E-am FI= ]
@hd50 Aamois Oelusp 318 95 TOW DC-80 110
PANASONIC e | 2T E7 30 &
¥
B AT TN W DB | vaeruonice 25 -
WX T 2530 Dwluwe Rpmaoie o) ——— f-lr"!ﬁ AND VIDED GAMES 'il
TRA e i sad an [| Canon Snapey 'H LCarmrn # ﬁ -
$184d 55 U‘r'ﬂﬂul A-1 wei® Flanh Camera T
516G 55 Calict Vision with Donly Kong Cannags 154 00 e
Alu: CERD0A R el
DILALERS e Heisn KA-136-36 Fam L
Fhane Consiter $02 85 VIDEO TAPES (by case of 10 onl E'_i
Pan, KXT 1335 80 Mo $96 95 { ¥ vl
Fan KXT 1214 18 Ne %40 93 WVHS 120 0r L-750 BETA BETA BETA
mcsenPn J:vm. TEL. Ti20 Highglade L500 L750 LA30 ey
- s 80 65 =
RXT3000 5""."; sy Y TD_K B.0S 10.10 620 730 900 gF=3
Frapdom of Movermeni Wik The Cordises Fl.lll 8.05 10.10 6.20 7.30 \'.1"
UNIDEN = Maxell 8.05 10.10 620 7.20 =
Scolch B.OS 10.10 6.20
K-45004 10 Mw i
E:qm..-m et A HEH 1010 620 7.30 8.00
305 B Mary Move B Too Numerous Ta Merson
th'E.-wm- P e, mr_'m.-: 174 85 Sand §1 00 for iy ang iow, low gneed
HEW E.7000WIAM + Pt Lok na Mok riscreaian Jot 1
£50 mmamam orger WI Ship L F'f: Masier Charge o
4126 85 Wi and 0D (Money Diger oo Cashear Chach ondy)
HE ORDER TOLL FREE (80 X231 -804
HFEH CUSTOMER SERVICE (312 &X3.1902
Yom may ofder dinecl bromn (his ad and send craer o
R GALAXY ELECTRONICS
$r44 By vﬁn P.O. BOX 17 BROOELYM. M.Y. 11218
5236 9% NEW
Sarwyo TH:1010 115V-220% 700 h :m :: ouﬂ g UTREGHT AVE,
TH-2000 Pock#l Sope TOD 1wl oo Hr2e 85 m‘lu' MY, 11219

Cobra AM & FM—Clck Rado wiConseas Phons

OPEN 8-6 MONDAY-THURSDAY
OPEN 9-4 SUNDAY & FRIDAY

EHO‘-"‘

200M.

CLOSED SATURDAY

GAI.AX"I" ELECTRONICS &

PIN ROUTER
{Cantinued from page 79)

iment's top edge flush, using a Y-in.-
dia. straight bit. Top off the pediment
with a finial turned on a lathe.

Candy tray—>5Start by nailing a piece
of '%-in. hardboard to a %%-in.-thick
mahogany hardwood board. Then, cut
out and edge-sand the candy tray's
shape to both pieces simultaneously.
Now, remove the hardboard and cut out
the three tray sections. Sand the cut-
out's interior edges smooth. Then, reat-
tach the hardboard to the workpiece for
use as a template,

Next, install a ¥4-in.-dia. core box cut«
ter in the router for carving the three
tray compartments. Set the depth-stop
gauge for an Ye-in.-deep cut.

Now, position one of the template’s
cutouts over the guide pin, start the
routar and make a plunge cut. Lock tha
carriage in this position, using the car-
riage lock knob. With the guide pin
against the cutout’s inside edge, slowly
move the workpiece against the rota-
tion of the cutter to groove the tray
compartment’s perimeter. Lower the
carriage s in. on each pass until you
reach %4 in. deap. Repeat this procedure
for the two remaining tray compart-
ments.

Once you've grooved all three com-
partments to % in. deep, reset the
depth of cut to Y in. Now. place one of
the template’s cutouts over the guide
pin, make a plunge cut and lock the car-
riage.

Using a freeshand movement, shift
the workpiece back and forth to clear
out the waste area. Continue, taking
deeper cuts in “&-in. increments until
reaching % in. deep. Repeat this proce-
dure for carving out the two remaining
compartments.

Ease the candy tray's sharp outside
comers with a Y-in. rounding-over
bit.

Picture frame—The oval picture
frame's decorative edge and rabbeted
glass recess are both routed with ball-
bearing piloted cutters. As is the case
with all ball-bearing piloted routing, a
temnplate isn't required so the guide pin
is removed.

After sawing the frama’s oval shapa,
finish-sand the inside and the outside
edges. Next, rout the decorative outside
edge with a &-in. beading cutter. Then,
place the frame face down on the work-
table and use a Y-in. rabbet cutter to
route a ‘“-in-deep rabbet in the
frame's back, inside edge. ™

MANUFACTURERS—PIN ROUTERS

Saars, Roebuck and Co., Dept. PM, Sears Tower, Chi-
cago, [Il. 60684 (Craftsman pin router, No. 8 GT
25]153N, $179.90).

Shopsmith Inc., 760 Centor Drive, Vandalin, Ohio
:gg;’;’“ [Shopsmith overamm pin router, No., 505806,
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PARAPLANE
{Continued from page 67)

What's handier than the Air Cushion Bed? FREE
Air Pillows to go with it!

ﬁ‘ ‘-e

then climbed to 500 feet and cut back
the throttle to level off. At about half-
throttle, the ParaPlane flies level.

*You're locking good,” the radio in
my ear said. "Try a few turmns. Get the
feel of how much foot movement it
takes to make a tumn.”

| decided to tum right first, so | made
a small forward movement with my
foot against the right-turm lever.

Nothing happened.

Oh my God, it won't turn. How am [
going to land a plane that won't tum?

Then | remembered something Sny- |
der had said during my 15-minute pre- |
flight briefing: “'The ParaPlane is pur- |
posely buik to respond a bit sluggishly.

Great Giveaway Offer!

Order Your Ar Cushion Bed Todsy and
Gel 2 Adr Cushion Plllows

FREE! You get & com-

phete bedngom Sel

lar i price of

the Bed! Bat

W Fiarw

Folds and slores
anywhere!

LITTLE AS

53 995

(ttem Price | Shipping | Air Cushion Beds and Pillows—ideal for home,
| Single Size® i campmg beach or van! They inflate easily, quickly
209x72 £3595 | 5495 using a hair dryer or vacuum cleaner and the sup-
Twin Size - ;o oy ——1 plied adapter. Each inflates in minutes and stores
Q=75 £40 05 55 05 | away compactly, out of sight! Spoil yourself with
Full Size 1 i superb sleeping cnmfurtlm:l beready fqrdrup—m
54 % 75 £59.85 | 56.45 | guests, slumber parties, lounging outside,
Queen Size | T * Full suppart—inflate 1o your desired firmness
€0 x 80 $69.05 | £6.95 » No lumps, hard spols or squeaks )
King Size | » Eagy-clean, velvety suede-lock surface is rug-
$79.95 | §7.45 ; godly durable
[ Opngnm | nvenient air pump avalable—sp many uses!
| Air Fump $14.95 $1.95 | E RS .-:‘

Plus state & local laxves whare applicabile

. Stuart Marketing
“Bingle Pillow Bonus

P.0O, Box 1221, Morton Grove, IL 60053

Belt-driven counter-rotating propellers
provide thrust. Propellers spin on coaxial |
shafts. Plane's top speed is 26 mph.

It takes a lot of control movement
before anything happens.”

[ pushed the lever further, and slow-
ly. gently, the ParaPlane began to tum
right. After several left and right turns,
1 became accustomed to the Para-
Plane's response,

Actually, [ was glad it worked this
way. With the controls not being
extremely sensitive to input, I didn't
have to worry about getting myseilf in
trouble with a slight foot movement.
And if | really wanted to make a sharp |
turn, a long push on the lever resulted
in a pretty quick turn.

One of the nice things about the
ParaFlane is its simplicity. There are
only three controls—throttle, right-turn
lever and left-turn lever. Your feet rest
on the tum levers. And your left hand
operates the throttle,

Full throttle results in a slow climb,

(Plaase turn to page 121)
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S0-Dray Limited Warranty

aroahor 10 OrER' 1-800-621-1203

in limois collect
A2-192-3535

Q-SERIES
MINI-QUARTZ

MADE 1M LLSA

Q-T2 for Dials
up o 38" thick
Q-T2 for Dials
up to 34" thick

1-4: $6.60 ea.
3'3" 55‘-95 ﬂ'ni
10-24: $4.85 aa,
FREE HANDS with EACH MOVEMENT

5.300 SWEEP 520 EXTRA
BLACK, BRASS OR RED
Include 200 Minlmum
W.P.5. Dalivary Charge

Whalesale Prices » Volume Discounts
Huge Selection of Mwis.. Dials, efc

CALL TODAY!
(414) 248-1150

DEPT. PMB3
LAKE GENEVA, WI 53147

Incimde 75¢ far §51 Chass Catalog Maiting

FREE CATALOG

GOES WHERE A

American Made
by YOU!

There's places thase fat, foreign
ATV's don'l dare go. Places you
want 10 reach. Like along losse-grave
mountain paths. Across sand gunes and streams. Be-
tween, not around trees. Or up sharp gullies. And sharp
lums in rocky coirdny are neaf impassible with thres
wheels. That's when you need a wo-whester, the Super
Branc trom Carl Heala
Super Bronc 1 featuras aguisy Amencan made
318 cc or more powerlul 357 cc 4-Cyclecast iron sleeve
Tecumsah #ngine. Heavy-duty forgue conmverler drive
frant and rear shocks, low-prassure wide tres and ng-
fade disc brakes are standard. Many optons and ac-
cessaries availabie
Yau save hundreds of dollars on Super Bronc's kit
ﬂ‘ﬂ:t. o, because you Duld it Sem:-kt bodts together
m 8- 10 hours with common tools, No mechansc's know-
'1 w nesded, complete instructions. Get detaiks in our
ull color catalog
Call TOLL FREE 1-800-253-1030
{except h‘ll:hllgdni -616-849-3400), or write

Carl Heald, Inc., Dept MG, PO
Box 1148, Benton Harbor, MI 49022-1148
Send for FREE color brochure.




" ELECTRICIAN

.ﬂmﬂlﬂihhm maoney! Check ot |
Electrician’s wages againsl the
kind of money you make now! |

L e TRAIN AT HOME [N SPARE TIME
Make exira money in spare time while you train for a full
e joh. Do ndﬁ johs for friends and meighbors Save
mamey daing your own elecincal wark. Leamn everythi
fram nepakrs and mainlenance 1o wcomplete elecifical 1astal-
lations '\D previous expefience needed. Everyihing ex-
Mained in essyiccundersiond language with pleaty of
drawings, disgrams and pholos. Tools. mslenals, e
equipment mchided with caiifse, Approwed far Welerias
:md G Be mesdy 10 15ke Rlinasl By elecinician hoshs o
ing evaminabioh offefed by slape, ey or -fﬂl-'ll'llk 3
Wo oSl RO obligation. no salesman will call :

Eciriclan Srhaal, Bepl FROTI 1[‘
ICS Conter, Seranion, PA 18515 flrnm}
Fuad fraw tacis That iell how | can frain &l hafe
ko by an mlackicamn I

I
mew_________.___

_ JAL QOURON TO0AY, J...,ﬂm,.
|

Fiberglass
Trawel Trailer Kit

Build Yourselfl Save Gas

TRAILER FOR THE "80's —Burro Travel Traber
kit slepps hour. Under 5.000 |bs. Feberglass
Haady to tow, Feush imerior only. Writs Burg
Ph-E 14143 215t Avanus Nonh, Plymouth, W4
5hdd. For tull color calalog Sead 8300 ta cover
handiing Ramiai Opporiumtios

-.-.-._._,_I'.- L
OVERALL LENGTH ﬁ
Available for the first time, is the prod-
uct of 18 vears of engineering the ulti-

mate design in porch swings. The de-
gign offers all the unigue quality in
comfort, style and beauty, The package
contains complete, easy to follow, step
by step techniques using full size tem-
plate overlays and all details from pur-
chasing materials to the simplicity in
construction using simple hand tools.
The deszign captures the development
cycle which optimizes the profile for
comfort and includes many details
highlighting helpful hints of saving
money, materials and high guality of
construction,

] Complete do it yourselfl template
aoverlays and illustrations - $6.50

Just send check or money order along
with your mailing address to!

J&B Swings

P.0O. Box 30085

Midland, Texas 79712

[1 Also available, complete do it your-
self unassembled kits finished in en-
riched mahogany - $350.00 plus ship-
ping charges

1 Fully assembled ready to install
swings. Finished in enriched mahog-
any - $750.00 plus shipping charges
Allow 4-6 weeks for delivery.

The WeatherBloc™ System.

Enter the alfordable world of The
WealherBloc Syslem. The construction
system that takes the 6 tedious steps

n::h_Jr €5 them into one easy procedure
Saving you time. And money.

integrity and energy efficlency

Each design in The WeatherBloc System ks
customized. And our design service s free
You can even bulld one yoursell

30, no matter if you're dreaming of a teal
blue two bedroom contemporary in the
suburbs. Or & cozy mounialin chalket for your
weekemnds, Your dream can become reality.

necessary to biilkd conventional housing and

WealherBloc has been designed for structural

Affordable Contemporary Homes

Write for free information. Send your name,
address and lelephone number (o the
acidress below. Or call BOO-B33-2461 (in Mew
York State call 518-495-2426)

Exclusive Dealership Territories Available

THE
WEATHERBLOC
SYSTEM
A Divislon of Lincoln Logs Lid.

63083 Riverside Drive
Chestertown, NY 12817

13Programs — $9.99

| Apple llefll Plus, 48k, 1 Drive

Ei ® Home Budgat
— ) Analysis

el 3 1 ® Horoscope
A Phus Il Software @ Shape Table
Sr— — ® and mons

1700 Stumpf Blvd, Sufte 722

Gretna, LA TO0E3 LA residents add sales lax

i1 Huild o Persenal Earth Stetion for

Worldwide Satellite TV Reception

Enjoy direct TV brosdcasts from virtually
anywherne: in the world by sefting up your
own TVROD station—complete instrue-
tiong for constrocting and installingawnk
wou can use with any TVE 3M pp.. 200 il-
tus, Hardbound. %15 85 Order Mo, 1409

Dept. PMX-8IX
: TAII BDUKS Inc. Blue Ridge Summit. PA 17214

BASEMENT T

FLUSHES UP To Sewer or S

No Digging Up Floors—Installs Easy
Write McPherson, Inc.,

Box 15133  Tampa, Florida

By, HEavy m Ball hrlac pump. All metal, nm
¥ prool Type X8, Stainless shafl. Use Va HP or
larger. | HP 1 200 GPH 680" high or 3,000
PH 25" well. 5,200 GPH man. 184" in;
1” cut. Belt or direct drive. §21.95
l'll P wan'l rust or clog. Bronze bear-
. Ta 3. II-W EI‘H 1"im; %7 oal 51595
Money back Guaramtee.

umrnu 80 Hn"ﬁ. Belle Mead. ). 08502

BUILD THIS TRAILER KIT
Bad 753

« 16, For parsana Use or Resale, Heavy duly
steal precul, 7000 1b
anles, Gusramesad, Haul
hay, cars, acior
) dreght, eie. Sead $3.00
| for bvochure, marketng
Y ideiEs, pasts calalog gl

TRA ILEH HAKER 1229 No. Jetferson
Bidg, € Mi. Pleagant, Tun 75455 Ph, 214/572-5092

|
1

INON- &

Boa 15129, Depl. 61803
Sacramenio. CA #5851

{GUNS!

Vol m i This Dewtibion Dutll i ol
TR e o T et T o e
ol machires maiad 1he Al
R B B T R CAM LED. Dxvw
W bhusd mand firiahed party. Comes fuly asosepien Babe

n_un TO YOUR INCOME

Eam a second income through Popular
Mechamics Classified. 35100 bookiet
shows you how 1o start your own business
with Classified adverising. ($2.00 rebate
with lirst ordes]. Popular Mechanics,
Dept. DN, 224 W. 5Tth 5t., New York,
MY 10019
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Splitter Parts Sale |

~Et- 2-Stage Cast lron Gear
3 ol

‘\‘.ﬁ.b Pumps

Supplies 11 GPM &S0 PE1 unbil meaone
pressore if needed Then hcas dawn ta

iower GPM and up to 500 P51 Righl hand rokation CEn
direct cauple to 5 HP or larger enging

300 inax RPM 1D Lbs %im
136 GPM. wse 5 HP (L]
16 GPM wne B plus HP [ ]
FTGPR W 10 plus HP 45

a-Way Control Valve \
Budit-in rebel walve, ' ofi-Gul BOFS
5" cylandar ports. Hem 2000 | §43.75

ST
Has pressure sangitive deleni on e’

felurn stroke you don’t bave to hold handle fem 2020 . 358

Double-Acting Cylinders — Tie Rod

e 1" shalt, 63 Lbs 56
dn4” strowe 197 rof welded Tee Can UPS 1z
M drgle X ool Heawy Duty 75 Lhs o]
Sx2d” stroke X rod. OO LEd .
ax24° 127 shaft ¥ Lbs 13
i = &
i | E:' New Gas Engines
Harirantal Shafe
- & HP Tecumseh or Bnggs recnil st
2 shatt i
B HP Tecamseh recoil $4art 1 snaft 183
10 HP Tecumseh, recodd starl, 17 shat 220
10 WP Tecumsen 17 snafl slecincal s1an 186
Werhcal shaft engenes availabie
Moaarwy duly 15’ 1en LOG SPLITTER. complete BALE DEES

Send 51 lor 72 page DISCAOUNT CATALOG Or 55 far ~Splitter
BesigniFact Booklel” and catalag

Northern Hydraulics
Dept. 3083, P.O. Box 1213
Burnsville, Minnesgta 55337

612-894-8310

plans per year

Conlemparary

Jig-buibding.

A maganme for boih Aovice and
I veteran bringing you over 75 project

of Early American, Shaker, English,

toys. lamps., gifts and much more
ALL FOR LESS THAN 2K PER PLAN

PLU S Regular ariicles on shop tps.

and money-making ideas

. for building the best

furnitisre,  clocks,

fimshing  technigues

ZYE

| YERR [§ hirrlﬂﬂﬁ iesuzm|—onty $12 00
|12 bi

Foresgn Hates | wear —514
|Plese make payment m U S Funds)

y lszues|—anly §22 D0
7 years—526 00

PO BOX

NAMEF

The Woodworkers Journal

1629-318  NEW MILFORD. CT 0677

ADDRESS __

Ty

l--..- srvinerey Buck df vip re mod sarisfied s

STATE______AF

SAVE MONEY

‘Ball ingether” our unigue MINI-
DOZER Tractor Kitl. Thou-
sands in ese. « CATALOG
of K congiruciion and
uses - §1.00 » ASSEMBLY
MANUAL - 57.00 (refunded on
any purchase)

STRUCK KIT, Depi. PMA3D Cadarburg. WI 53012

HUMDREDS OF l
UNLEUAL PARTE, GADGETE & rDEA ITEMS, UNAVARILABLE IN
STORES OF CATALDGS ANYWHERE ' Bargarn prices on sesrytheng!
Poms ifoemi in debiy e Hoah poucerd o your copy !

I ELECTROMICS

Dot 323

Fsmsburgh, N.Y. 12007
T, (- ) [ i DN R = MR

SMALL MECHANISM DESICN GUIDE

M T84 pag

compdEnensive “how in” referpnce guide on
practical small mechanism design. For
sarous hobbyisis. machemels. Inveniors
abc. Mot a parts catalog. Featwies fabotc
component design saclon, Published by
Stock Drive Produwcis. To order send jusl
5798 |paperback) ar §1295 [hard cowar]
".' ) fducabional Products, DEFT A
.y P.O. Box 04, Minsalo, NY 11501
—

e — — -

Portable Steam Cleaner \
Stearn in B0 seconcts
CLEAN:
Engines, Air Filters, Lawn Bowers.
3 year guaranten on fire box, coils. Lises
leguid soap, propans lired Waight 120 1bs
Auxihary pump requirsd on low waler
prassre
\ WEDCO MFO. IHC., Dept. M-14
G40 Wesl Broadway. Jackson, WY, My

PROTECT YOUR PROPERTY!

Finally awaianin’ & low oosl do-1-yout S60F wandow iging sacirity
KN dapgred especially 1o Smulnle the appeanance ol & prales-
Ak “wrvtr #yEbem The kit cominins high qualily burglas
it Lage incluning @i hardware and toals 1o Gecuee 16 average
8ige wincigws plus edsy-io-lollow instruchons writlen especia
figr Thap DGO

Sand chech o Pofay oded 1Y 5159 55 pius 52 00 peige. and Pandeng m

WITCHELL HOME PRIODUCTS

Q. BOY §1
WILLISTON PARK, WY, 11508

MYS rmiidas add sales b
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OWN
YOUR OWN

Ermist Card Saaw
ELECTRONIC
CALCILATOR
Bl ] Vel TR
Wuwr Coas- B0
FORIR PROFIT -S89

MAGNETIC
PADLDCK

Pt nlow - 3 55
Wouy Cant - 08 1%
il PROAT - 1108

BENUANE

BY MAIL

Profits in Your Own
HOME BUSINESS!

Wi show vou hamac £on et orders
biv miail and without personal
u]:.--nn.uwh:p. Build & ll-l‘llll.lrk af
sl-wholesalers, party plan reps,
merclunt customers. We supply
thowsands of Entasti L'll\.H'IIJL'I.'l at
rock battom, below wholesale
prices. Mo warelinusing neces-
sary. ¢ Irders can be l.itllj'.l-‘-hijlill ]
dlirect fo your customers

You receive evervihing nec-
essary Lo start your business at
onee—catalosts, matling lit-
wralure, hti_-'ﬂ-]'l-". sl Instrackion
marials, No previous experience
FSCE AT Make Fabulous profits
soor first diy. This brilliant new
hiome business '||!u.|'| is -I'I-'-l1!-l-||1i' Lk
quenlificd min amd women eager
tir he their own boss

® Send for FREE BOOK

“Professional Guide”

that stavis you in your own
money making

hame business!

8401 De Solo Avenus
Dept. PMT
Chatsworth, Calihorma 81311

Now Save 20% -
on a famous
TROY-BILT"

ONE HAND!

“Oi-Season'' Savings now In efect!
Right now is the best time ever to learn
about the amazing TROY-BILT Roto
Tller-Power Composter...the 'break-
through'' machine thal's allowing anyons
—of any age—with any soil—to easily
have a fabulously fertile, productive
garden| For free complete detalls, prices,
wrile foday lo:

TROY-BILT 102nd 5t. & 9th Ave., Troy, Y 12180,
© 1083 Garden Way, inc.
“TROY-BALT Rote Tier Powsr Compasters

m?l.mm
102nd 5L & 9th Ave., Trey, KLY, 12180

Please send the whele wanderiul story of TROY-BELT™
Aoty Tiers incheding prices and OFF-SEASON-SAVINGS
now |n effect bor & Nimibed time.

Mame

T

These 3 BIG DRAFTING
KITS included ...

oy [w= | when you train

:( e o8 with us for a
<\ WONDERFUL
=t~ JOB IN

"y

' 4 Maybe vou can find a joh
~ that pays betver, but 1don't

~== DRAFTING

think vou’ll ever find a joby
o o[hu: gives you mone salslaction
thad voud @re masing 8 by
comt bk o vour community.
This home-study plan was designed
to help beginners pet jubs with secunty
and prestige as drafismen. Its
sy with our exclusive step-
v -step instruction
Evervthing shasan here is
inclucled wath cowrse.

RUSH COUPON

Mail cowpon for FREE " DRA

NG
CAREER KIT", Drafting Aptitucs
Teat. Gradualiaon Irom this oourss

does not Imsure that you will
gt & joib. To find out how owr
pracuates have dane, sand for ¢
sufvay ERowsing amployment
success of our graduaiss

[ =Carwens by biome Sty - y
I NORTH AMERICAN SCHOOL OF BRAFTING, Denl. Fei7)

| ga00 Campus Driva, Mewpart Beach. CA G260 1

I mush “DRAFTING CAREER KIT,” inclisding foider, |

I. Apiitude Tesi & Drafting nstrument — ALL FREE] :

MAME AGE i

| ADDRESS I

: ey STATE i I

I

ol FEO P e



Whether you like adventurous scuba diving or just fazy snorkeling,
this self-propelled water tow will make the going easier and more
fun for the whole family. Using a single, tiny fishing motor, it whisks

you along at about 3 mph for hours of leisurely sea adventure,

You can use the scooter with or without scuba gear — an air tank
adds to the fun and excitement, but it is not a must. You can also
cruise along the surface, with just a mask and snorkel, watching the

magical world of marine life passing by below you.

Complete plans for building PM's electric-powered diving scooter,
including full-size cutting patterns and an illustrated instruction
manual are $10.75. Send your check or money order 1o
Popular Mechanics Dept. SEL, Box 1014, Radio City Station,
New York, NY 10101, Allow three w four weeks for delivery by
third-class mail. If you prefer faster, first-class mail add 75 cents.
For more on water sports and home and shop plans include
$1.00 for PM's PLANS AND IDEAS CATALOG.

- o
4 ‘J

: Learn the money-making arl of
—_ Locksmithing! Home study with the
famous Locksmithing Insti-
tute is like an actual ap-
pranticaship...in your
OWN well-aquipped

Get these professional advantages at no extra cost
when you take Locksmithing Institute training.

BE A LOCKSMITH!

due to rising crime. The Institute,
of course, can't guarantee you a
job or income, but we have suc-
cessfully trained thousands of
men and women with basic me-
chanical aptitude in this most

key machine, locks, keys, paris,
picks—all at a price many grad-
uates say would be fair for just the
instruction!

START NOW!

lock shop. You work
undar a Master Lock-
smith instructor, re-
ceive your own electric

In mere weeks you can be ready to
make money copying keys or in-
stalling locks. Later, you can gel
into even more profitable areas of

locksmithing. Our course also in-
cludes a special unit on Fire and
Burglar Alarm Systems—another
field with new earning potential

1 have already
master keyed
my Elks Loage
and 38 mpart-
maents.,. 50 you
see my locksmith course is
practically pald for! | was
noyer so gnthused wilth les
sons in my entire lite!
Adelinda Orsi, Ir.,
Aruas, Calif.

The lessans,
materials and in-
slructors were
EXCELLENT
1 reafly enjoyed
the Lecksmithing course, Am
teiling my friends sbout the
courie, as it is well warth
fhe tuition.’

Framk R. Bishap,

Halt, Mich

Established 1948 » Division

TO: Locksmithing Institute, Dept. 110-083

essential profession. It you can
study at least 1 hour a week, we
can do the same for you. Write us.
It could be the key to a new future!
==~ Approved by N.J. Com-
] (', missioner of Education.
I\ ¥/ State Approved Diploma,

Approved for Veterans.

LOCKSMITHING INSTITUTE

ol Technical Home Study Schools

Little Falls, Mew Jersey 07424

a2

(rond

Littie Falls, New Jersey 07424

ZIP —

L]

L]

3 Please send FREE Op- NAME

= pariunity Booklet and ADDAESS
g sample lesson mate- . .o

B rials. No obligation. Mo

: salesman will call. STATE
]

[ Check here | Veteran



NEXT MONTH IN PM

Special cars from Detroit:

m Pontiac's Fiero and other '84s!

Summer’s last blast:

m All about rowing shells, under-
water cameras and binoculars.

And get ready to move in-

doors:

m Plans for living room cabinets
and a rack for audio and ste-
reo com is.

m Great how-to in PM’'s special
40-page Home Energy Guide.

BERVICE: Popular Mechrmics Magazine will,
upsh fecelpl frem it reader of & complete Aew or repewsl mil-
acriplicn erder, underiaks fulfillment of that order s &8 Lo pro-
wide the Rrel-copy delivery to the Posial Service within six Lo
twelve weeks, Il far some reason Lhis cannot be done, pou wll be
prempily notified of the isue date that will begin your subeerip
Rinn, with a reguest for any further inatruciions you may have
CURRIT g your order, Please address all such orders l.n- l.l-'l al
Pca}::llr hesnica, PAL Hox (0064, Des Moines, lows bidS
w@ld you have any problem with your subseripison, -plrm
write Joan rrin, Customer Service Depariment, Populsr
Mechamice. F/0, Box 10064, Dea Moines, lowa S5, To ssware
quithest service, plesse onglime E."“F matling iabel when writing
to v or when rrn!'vnrg;?u [N
Eemewal orders must wived ol lewst sighl weeks prsor ts
expiration Lo sesure continued service

Popular Mechanics

P.C. Box 10060, Des Moines, lowa 50350
my subscripbion o

Y E S " POPULAR MECHAMICS for:

0 1 year $11.97
[0 2 years $21.97

Please enter WiPM

Payment of $. is enclosed.
Bill Me

Initial hene
Marme \pleasa print|
Address
City Stata Zip

Your first copy will be on ita way o you In six 1o
twalve woeks, Watch for it!
A publication of the Hearst Corporation.
l:;lurge orders subject o pubdisher's acceplance

{Abiwe prices apply in U.5. & Possestons only Canadan
and loreign prices upan reguest, )

CHANGING ADDRESS?

W you're planning b move, pleasa lal us know at
least sight weeks before changing your address.
Attach current address labed and fill in your name
and your new address. This will serve 1o insure
prompt service on your subscription.

Send ald label with your nams
End new Bddress bo:

POPULAR MECHANICS
P.0. Bbx 10064, Des Moines, lowa 50350
or call tojt-tros: 800-247-5470
State of lowa residents call: 800-532-1272

NAMSE

|Plaase print)
NEW ADDRESS.
Ty STATE WP CODE

DISH ANTENNA §

DOWNCONVERTER
RECEIVER

I J'M-L. wrnlg i realy I
iy, all TV Cablos nChatdod

ll5nlltell|trz TV, Inc.

B0 Box3108. Depe w8, _B"ﬂ”-
J 23441 Sand your v ug"ﬂsm;nu

& Fowrance 'ﬂ
:?:m:a-un..-:: Dmnun-l&n&.l!?l-—‘] 1

phus §3.95 3h
L N BB NN NN N |

3 ]
arl 1 A wic. DISHES
o'ur 100 Channels.LNA'S 1
Antannas. Aecalvers: Bources Photos
Incusiny s largest ssling BOOK takes the mys [
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NO INVESTMENT

Bulll tsme. We give you—FREE—complete Sianing Kil that makes - # Simple hand-lool assembly
you 3217.00 EXTRA each manth for just 2 easy orders a day. You | U - cout
feature 350 fast-selling dress, sport. wark shoe styles for mon and

women. Air-cushioned inssles. and 75 yesrs of shogmaki

yous FREE Staning Kit
today .. Now!
Or Call Toll Free

P INSTANT INCOME

[Rusn wour gwem prolitakle ‘shoe store” business from hame i spare ar

cralts
manship! Sizes 4-16—widihs AA-EEEE. Draw on 500,000 pair
stock, Eam prizes, bomuses, shoes Fnr yoursell. Rugh posicard for

MASON SHOE MFG
0. Dupi. F-302

| BuiLD vour owN JET HELICOPTER
EASY TO FLY—INENPENSIVE TO BUALDY

& Carnes ong person-plus

Plans —completedy diusiraled: §8.00

The HELICOPTER HOBBYBODOK X :E )

inctudes Plans lof buiktng

i pEnn-engne-povwead BOTH ABDVE BOOHE

L BO0-A26.7030. B 108 ':FIJI?’I;E:‘]J Halicopler {illus ) S8000. ey $14 00
In W1 1-B00-472- 7003 SATT » Ime.
Ext 105 P.O. Box 18488 Baltimors, MD 11T

N

151% Ton

Morthern Hydraulics (612) 894-8310
Deot. 90813, P.O. Box 1218 Bumsville, MN 55337

Horizontal and vertical 12"
thru 35 ton models available.
Or get all the pans you need
o build your own at dis-
count pnces
Send §1 lor 96 page catalog
on mdsinial, agncubiural
A enedgy 5aving sup-

Fiw St
$855 P sian Bookiet e Convert-A-Lamp, Inc.
catilog THRIA Trentway,

Become successful, as
many of our associztes
have, installing safe,
energy saving-Low Valt-
age, gas light conversion
kits. 12 million nation-
wide to convert

Houston, Tx 77040

713-462-6508

Suggested
redall price -

$325
Now as tow a2 $165

BELECT MARKETIRG. INC
Db | Aguiries Weicome

Spesifagtions. HMA 30
GAIM - 44 du

Fragquency - 3.1-2.8 GHy
DiSH SIZE - 30° hui) parabolic
TUNENG - 38 thru 75 Bihg

YOUVE GOT NOTHING TO LDSE.

Ciur opeeaton aee warhing regihd noms 1o take your oedet

CALL TOLL-FREE for onders only

wabonwde call 1-800-854-0561 Exl. BD&

I Calilnrsa Aassa e Hawai call 1-T14-953-8168
For somaban only, cal (2103 258-5508 any e Monday Py
Fraday ® am io & g Facilic Duylghl Time

Complels &nd muil b

SELECT MARKETING. INC

PO Box 833

Corona, CA 81720
Wa accept VISA or Mastercard of monay aroer
(Wl Pwed waeics 1or processangl. 1 you prodor,
parsonal checks &re accepiad [8llow 4-8 wesks
for proceseng)

aTY | LMNIT Deacredaon CO%T TOYAL

HMR-2 ) Comglate Unit] 59565 00

HME-28

Lo=giwle l.lnlIEui"CI oa

Cabhaerid esssenis. @38 A % Satwi Tan e

TOTAL

Ramambnr, N0 SHIFPING OF HANDLING CHARGE

Cmll d5cdep — Sul il 2rw ceiie 34 Paters 8 iy SEwen dibys & wida

NOW! GET COMMERCIAL-FREE
TV IN YOUR HOME 24 HRS A DAY

B i your Gen home Fou can recei The hghest qualily. mos)
POPUlE MICFT-wive FRCTIvET ByBtee in ina ooty lor ondy
§TR5 00

Voul Can waloh 24-Rour-per diy Mol Spacial SpaTting Svenin ano
1oln mre, B8 or e TV 881 you ane currently werg'

B ABRE U AN B0 AR A0 ThE Ol S8 e BEC. Fells Bh
wrcy BE P gredl M-hour progremming month pter meat dor fees
STATE-OF-THE-ART EQUIFMENT
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arvgimlied witiin gty s of (e miCrOwild (TANEMIZRION SINION in
s Wi (UAGBAINE [8Y Ifw-al-aighl) and Come somplaln wih o
the Fardwane 50 FEET OF COANML CABLE, CABLE ADAPTORE,
POWER BUPPLY TUNER, IMSTALLATION IMETRUCTIONRE.

‘W alyo offer our newes! Bnd most poweriul Balenna. [he MA-28
wilh 40% Mo powns [0f e Shirpesl pictuls poasils and e
ipngiet signal Satence . only $720 complale sciuding skipging and
b

Boit: of these griat aniennes aro hensable firough 44 imguancie
g you siih he g s i of peng

WO RISK GUARANTEE

B wnels CAPrp B BN b w Ry O SRIECTE (7 A
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SPECIAL LIMITED OFFER

Fur & lmiied B pnly. rou can feceées, ABSOLUTELY
FREE, o baautiful LED 3-funslion digitsl wakch with itesl
waning erd bphaed read oul. Thin saloh & duligrool snd 8
52505 walwe. Ondy one walch per lamily, plesss. Remember, 8
wpld Hua this oenl sl eng. 50 place yoir shdars lodey. Block
i fmited o Guiniily o Rand
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Kathy Cusumano, Classified Service Manager

Rate: $5.70 per word payable in advance sach insertion. Minimurm insertion tan wonds,
Bold face capitalized words—3%51.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Froee.)

The next available issue to place an advertisement in America’s No. 1 Classified Section is OCTOBER. The closing Is AUGUST 5th.
S5and remittance payable and order to Popular Mechanics, Classified Department, 224 West 5Tth Street, New York, New York 10018,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for thew convenience in handling your arder. Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Adwertisers using P.0. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send descriptive materials with your request.

AUTOMOBILES

HUGE Savings—Simple, No Cosl, Ways To Cul Aulo
Repair Bills. Details 32.00. Befter Car Care, Bilings, NY
12510

SLANT SIX PERAFORMANCEECONOMY MODIFICA-
TIOME, 54 pages, 36 §5. TL, Enginpering. Bax 308, Aalegh,
NC 27802

PERSONALIZED LICENSE PLATES Your Mame. Cars
MName, slc. Prind Laflering, Colors, Send To: Lats Tag i, Box
003, Witts Speings, AR. T2688, Cne Week Dolivery, Postage
Paid,

AUTE - Care 38 Easy Chemical FORMULAS Money-Make
Save-Money 510000, HLYBA, Box 420154FM, Miami, FL
33242-0154

OLD CAR FANS: subserbe o HEMMINGS MOTOR
MEWS, world's larges! old car marketplece ssce 1954, Over
450 pages of ads agch month, crammed with thousands of oid
cars lov sale—plus parts, Meqalure, resiorabon shops and
maore. Ondy $15.50 for 12 giant issues. Subscnbe to the ‘bibsa’
ol pid car nuts loday. Send to: Hemmings Molor Mews, Dep.
146G, Box 100, Bennington, Vermont (5201

AUTOMATIC TRANSMISSION And DNESEL Fusl Tank
DRAIN PLUGS For O.M, and Imgon Cars — Patent Pending
Kits 321.85. Box 535, Poolesvilla, MD. 20837

BAVE GASOLINE! Bypass pollution devices - - aasily,
reversibly! Pasco (GB-8), LaGrangeville, NY 12540

HIGH Mileage Carburetors, Free Details. Box 849, Drapar,
Liah B4020-(580.

IGNITION LOCKS Relored To Smooih Oparation Withoul
Rerneving or Replacing. Wiliams, 133 Bastedo Ave., Toronio,
Ontaria, Canada MAC AN2

QUALITY fiberglass body parts, metal replacemant panals
Catalog 52.00. Doc's, Boa 10025PM, Minneipolis, Minnescta
55440,

STOP THIEVES COLD with easty inslafad auso smmobiliz-
or. Fully guarantesd (sorry no diesals). 520085 Beldo
Products, PO Box (31746, Porland, OR, 97203,

FOR $1.00 Improve perlormance and mileage. Complels
ingtructions, send $1.00 and SASE io: Simply Done, Box BED,
Linion Leka, Mich. 4B085-0885

SAVE DOLLARS - TIME - HASSLE when you m.r'g- your
naxt car. Insider's napor talls how, Free inlormation: Bacon,
P.O. Box 400, Hockdey, .l'.l Tra47

PREVENT Rust from destroying your car. Delalled Proce-
dure. $5.00 to: RUST PREYENTION, P.O. Box T899, Laconia,
Mew Hampshire 03247

SHRINK TUBING-AR sizes, Many colors. Wholesake Pnces.
Fraes Pnce List. Qually Manufachwing, P.O. Box 3085C, La
Masa, Calif. 82041

ELECTRONIC HEADLIGHT REMINDER SAVES BAT-
TEREES! Computer Grade Aude Indicalor signals when head-
lights wrer left on. Easily installed on all vehicles. $8.75 post-
paid. LAM Componerds, Box 25110, Portland, OR §7225,
(503) 292-8192,

FANTASTIC GAS MILEAGE! — Ir's Easy! — FREE
Proat — DynaTak BB, 720 Jordan, Rockiond, Hingis 61108
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DISCHARGED Dossnt Mamn Demcard! Save Money. s
Possitie to Add Years 1o Your Avlomobile, Mower, (elc. ) BAT-
TERIES. Proven. nespensive. Instructions 33.50. Power.
1821 Palemane Rd., Dover, PA. 17315,

CHAYSLER 400 V& GETS 65 MPG1! Learn How 1o Build
your WAPOR CARBURETOR. Sand Stamp. KNIESS, R2FM,
Bowling Green, MO 63334

AUTO SUPPLIES & EQUIPMENT

HYDRAULIC JACK Repar Manuals and Kas.
£2.00. Hydraulc Jack Inc., P.O. Box 18, Accord, NY 12404

PLEASURE Driving! Stimualing Electronic Rhythm Car
Seal Cushion rebeves back pain. Details. Wiretronica. 1410
20h 5t., Miami Beach, Fla. 33133

PARTS: Army Jeep and fruck pars. Spere Pats &
Equipment Co. P.O. Box 751, Lexingion, Kenbucky
405010751

SUPER CARWASH SPONGE Cleans anyhing. Confains
s0ap, wax, rusl inhibdor. $3.00 each. Central Sernce, Box
B51P, Aloona, PA 16503

CORYAIR PARTS - 380 page calalng: $4.00: Clariks
CORVAIR Parts, Inc., Shalturne, Mass, 01370

HANG GLIDING, AVIATION

CHOPPY ultralight singla seal helicopler. Senpiifiad con-
struction motorcycle engine. Informations $3.00. Pohmova,
Baos 670 “M", 5t Rami, Cuebec, Canada JOL 2L0

DESIGN Build Airplanes, Hang Gldars, Ssmplifed Publica-
tiong. Brochare 20¢. MoCoy Aircraft, 12820 5. Figueroa, Los
Angeles, CA S0061,

63 ULTRALIGHT AIRCRAFT PLANS! lllustrated Cataiog
$5.00. Aerofun-M, Sakda, CA B5368

THE WORLD OF SPORT AVIATION a most comprahen-
sives book 1o dale on ihe lasi-gowing beld of Sport aviation.
Focus is on 4 bass typad ol aacraf-romebuils, anligis and
classics, warbads ard ulirakbghts. Covers the skills nesded 1o
Buikd & plane, lypes of matenals used, space reguirements,
engines, certdicalion and safety. Profusely illusirated. Send
$24.00 to: Popular Mechanics. Box 1014, Radio City Station,
Mew York, MY 10101,

SPACE & ASTRONAUTS

ANTIGRAVITY Propulsion Device, Free Brochura! RDA,
Box 873N, Concped, NC 28025

HOVERCRAFT

ALTEAMATOR Generator Hebuwiding Book. Price:
Hadelund Engineerng, Box 26024, Las Vegas, NV. 88126,

HIGH-QUALITY FEMDERS, GRILLES, HOODS, BUMP-
ERS for 50 diflgrant imported auios. Save S0-80% Brochuma
52.50. Mahwis!l Imported Acto Pants, RAT Box 438, Muncia,
IN AT732, 1-317-396-3984.

AMAIING Manuad Tire Changer! Build-ft-Yoursall Plans
with Pars List, 38. Complete Units Available. Froee Informa-
mon. M-K4, 2620 Tryon Road, Ashiabula, Ohio 44004

BATTERY SAVER Alarm Prewents Accidentally Leaving
Vehicie With Lights On Plans: 3285 Alpm 3895, {No
CO0's) 1o; Banery Saves, P.D. Boa 550004, Housion, Texas
FT258-0304

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

GO KAAT, MINL-BIKE, MOTORBIKE PARTS. Tires,
Cluiches, Mators and Complets Carts and Mni-Bikes at Dis-
cound Prices. 3%4 Hp. motors $106, 5 Hp. 5130, Send $1.00 for
Booklat. Morthem Hydraulics, P.O. Bax 1215, Depl. 50803,
Bumsyille, MM 55337

GO0 KARTS, Minibikes, ATV's, Kils, Pars. Lowes! Prices.
Catalog $2.00 Relundable. Kan Workd, Depd. C, 1488 Mentor
Ava.. Painagwia, Oho 44077

BICYCLE SUPPLIES. Free Bargain Catalog. BIKERY, Box
12039, Costa Mesa, CA B2EE7

1000 Used Matoroycle Bargains, Stresl, Tral. New, Used
Pata, AN Makes. Save Plenty. Discour! Catalog 52.00,
Bunica, 148FM1, Covinglen, Viginga. 24428 703-902-3085 -
T03-B65-8316

PATENTED MOTORIZED SKATEBOARD - Detailed
Plans, $8.00. Michasl Notter, P.O. Bax 1767, Novalo,
Caldorma S4340

AERD-CAR Amazing Hovarcral bull sasily with ordinary
Tk, Lawnmowes enging power. Carmiss one man plus. Hov-
ok, Beas lorward, backward, Sidewiys over lund Snow waber.
Complste constructlion plans and brochure. 39.95. Asvo-
Projects, Bax 5118PM, Clintos, Mew Jarsay 08809

HOVERCRAFT Flan AN Sizes. Cafalag §1.00. Universal
Hovercrall, Box 281. Cordova, Minois 61242

BOOMERANGS— INCREDIBLE RETURNS! You can do
i. Exciing sport! Order FREE CATALOG ioday.
Boomeranghan, 306 Park, Monroa, LA 71201

CB-RADIO, TV & HAM EQUIPMENT

CB RADND Books, Kils, Modilicasions, Free Calalog. APS,
POB 263, Mewpor!, RI 02840

POLICE Scanners, Bearcal, Regency, HPR, Box 19224,
Darver, CO. 80218

NEW! . .. REPAIR ANY TV ... EASY. Write: Resaanch,
Bow 5178, Brea, CA 82821

CB MODIFICATIONS, Conversons. Books, Plars, Kils
Catalog 52, CBCI, Box 31500M, Phosni, A7 BS046

ELECTRONICS

GOVERMMENT Surplus recervers, Iranamitters. snoopsr-
scoopers, parts, Catalog 25¢. Meshna, Nahar, Mass
01908,

COMPUTERS

FREE Catalogue 35 ZX81 Timax Programs. VAS, Box 612,
Haddonhaid, NJ 08033

T-SA4A owners. Send for free B51of new and axciing. low
cosd software. Dynamic, Bax 124, Hickswville, MY, 11801

TRIKESTER—THAEE Wheeled Two Place Sde By Sde,
V-W Powared. 50 MPG. Semi-Enclosed Body. Simple Const,
Infgrmation Pack. §2.00, Plans 525.00. P.0. Box 1942, Bonita
Springs, Fla, 1323

FREE Catalog-Pal. VIC, CB4-Software, Books. TIS, Box
321. Dept. PME,. Los Alamaos, NM BT544

(Cantinuad on next page)



COMPUTERS
{Cantinued from
COMPUTER CASSETTES. Worid's Leading Suppéar,
Send For Free Brochure. YORK 10 Compaterware, 24573
Kittridge Streel, Canoga Pad, CA 81307

FUTURA SOFTWARE, P.O. Box 5581, Forl Warth, TX
TE108. Tha BEST Software iod Your T1 B0 Computer. Wite
for Catalog.

RIBEBONS For Compuier Prirters O Al Types. BUY
MRECT From A Maor Manwsfaciurer And Save. ASPEN
RIBBOMS. 1700 North 55th Strest. Bowlder, COLO. 8030

CUSTOM programming sarvion lor small computaers, Bro-
chure §1.50. Scolt Wolf, 4948 Wabster Aoad, Now Haven,
Indhana 48774

FREE Money Saving Buletin an Populsr Brand Name Pro-

grams and Books for your Small Compuler. Supenar, Dept.
PM, BOGO Wesichester Road, Wesichester Ohio, 45060

FOR the Latesi Microcompuier Hardware, Software and
Supphes at Compelitve Prices, Send §2 [refundable on fest
omdar) bor over 500 Hem Catalog. J. POWELL AND
ASSOCIATES, 104 E. Monroe, Bloomingion, IL 81701

TRS-80 COMPUTER DISCOUNTE. Lowes! peices any-
where. Free price list, Radio Shack, 1758 N, Deisea Dr.
vinaland, MJ 08360, BOOD-257-0426.

VIC-280 CBd PET SOFTWARE. Ovar 1300 programs. For
Catalog Write: Public Domain, Dept, 6308, 5025 Soulh
Rangehne Rosd, W. Milion, Ohio 45383

T1eRdA PROGRAMS: CUMBERLAND TECHNOLOGY.
10 Wagner Drive M., Carlisle, Penna. 17013

EDUCATIOMAL Saftware—Pet, Appie, G-B4.
Software, P.O. Box 300, Laka Grova, NY 11755

TiedA MOON TRIP Animated Graphic Program on Cas-
satte. Guide Module through Astrodd Belt Then Land on
Woan, Speech Synthetsizer and Joyst Capability. 512,00 Post-
paid. JAG Softwane, Box 2225, Ocean, NJ 07712

THES4A SOFTWARE. Astronomy, Mathematcs, Finance,
Education. Easteanch Sotware, 1280 Gliftside Drive, Logan,
Uhah B4321

Isiand

RELIGIOUS sducaonal softwane for ATARL Joumeys of
Paul. 48K Orsic. 524.85. Ziza Presents, 2257 Independence,
Ann Arbor, M| 48104, Check, Moneyorder. 313-873-0208

VIC2D and CBA SOFTWARE: Specal-Eighty VIC20 Pro-
grams on Two Cassettes, £15.05. Posiage $1.50. Publc
Doman. SASE To: Fanlare Software, 120 E. Main, E1 Cajon.
CA 82020

GIANT SCREEN OSCILLOSCOPE convered from ANY
siza TV, Techmcans, Hams, Broascasiars, Hobbyists: Minor
maspensive changes converl TV lo suped-sensitive testng
device. Mo experence needed. Folow clear- cut plans. Fully
ilustratod, Parfect for Workshop, Lab, Schooi, Etc. ANY size
screen . . . ANY size TV complete plans . . . §4. (plus 51,
Postage & Handing). MILLCO, Dept. OP-02, Box BS81,
Waeo, Texas TET14

SAYE on Sony Toshiba wholesale ples 10%., YCRs, TVs,
HVCs in Taciory seabed cartong. Price list §1 refundable on lirg)
order. Quality Elecironics, 155 East 55th Streed, Mew York, NY
10022

PAY TWiAmateur TV RECEIVERS. 24 hour movies, spé-
cials, aports, atc. GUARANTEED FINEST! FREE Brochure.
Sand SASE. Jank, 832 Wast Doran, Dept. 103, Glandale, CA
81203, 213'856-5830

BOATS, OUTBOARDS, TRAILERS &

BOATHITS - PLANS - PATTERNE - FRAMEPACS -
LARGEST CATALDG - 300 Designs B'80° - Plywood - Fiber-
glass - Stesl - Skip Planking - POWERBOATS - nboards -
Ouiboards - Cruserns - Spodtiisherns - Hydroplanas - Rundbouts
EAYAKS CANOES - Large Sslectan - Plywaod - Fibenglass)
-SAILBOATS - Daysaders - Trasersaliens - Multhulls - FIBER-
GLASS MATERIALS - Cloth - Resing - Fosm - CATALOG
$2.00 - “Inchudes FREE Matenals Brochure - Equapment - Fisg-
gingsails - (Book "AMATEUR BOATBUHLIMNG™ - Fiberglass
- Phywood - WoodEpoxy - 56.00). CLARKCRAAFT. 16P
Aqualane, Tonawenda, NY 14150

EVINAUDE 1982 Bargains . . . all sires . . . Scott McCuloch
parts . . . 52, hangling . . . Electra Masing, 510 Memick Road,
Lyntarodi, Misw Yiork 11583

BOAT PLANS - Frame Kits - Patterns - Hundreds of designs
- Powerboats - Saitosts - Out-

matruchona eapecialy for amaleurs o assws prolessional
resulls. Mo Loting! Supplies” - Fasbanings - Fierglass - Aes-
na - Glues - Spars - Books. Send $2 .00 lor Huge 144-page
catakog or $4.00 Asmall. ncludes Free “Boatbuilding Sup-
plies” brochure. GLEM-L Marime, 9152 Aosecrans, Box
TSEMP, Balthowar, CA BOTDE.

FIBERGLASS - RESING - Fgams - cloth - epoxies - mat -
eb, Factory prices - CATALOGUE 51.00 - (Book "COM-
PLETE FIBERGLASSING™ $8.00) - Cladkerat, 1651
Agqualana, Tonawands, NY 14150

BIGGER, Mo Powsrlul Muscies - fastart! Free Bopidet!
Universal, Box G844, Detrod, Michigen 46240

KUNG-FU Free Lessons. Send §1.00 lor Postivge. McLisa,
Biox 1755, Dept. PM83H, Honolulu, Hawaii $E808

BIG CHEST SECRETS! FASTEST METHOD ANY-
WHERE! $3.00 Complete! Kaps Publshing Co., Box 2T26AB,
Vancouves, WA BBESE-Z726

HUNTING, GUNS, DECOYS

WINNING bunters score. Shoot batter, Free Infiormation.
Bal Marthews nc., D58, Box 28727, Lakewood, CO BOZ2E.

BATTERIES, GENERATORS

SENTRY Genarators With Widhout angine. Big discouwnt. JJ
Enterprises, Box 693, Oshkosh, Wi 54802

BATTERY REBUILDING SCHOOL

BATTERY Aebuilding Tools and instructions $326.00.
Manual on how 10 rebuild Datlenes, Slep-oy-Step wih pic-
buress, $65.00. Traireng available Tested and proven mathod.
Imstrucior has 33 years expanence. Sun Batery, inc., 10415
LS. 98, Setring, Fionda 33870, (813}-655-1314, B55-1616.

ENGINES, MOTORS, MAGNETS

SMALL EMGIMES Large Discounts. Sand Stampec Buse-
noss Envelope Too Engines, Box 166-PM, Ashland, MO,
G010

TOOLS FOR SALE

DISCOUNT TDOL Catalogue - £1.00. Hoosier Desiributeng,
3009 Sample, South Band, Indiana 45815

SEVEMN PIECE NUT DRIVER SET wah case. 19e” to 2"
Lietime guaraniee. $7.50 ppd. AFD Enlenprises. 2320
Southwood. Dalas. Texas 75224,

40 PIECE sockat sed $5 For Wholesale catalog, send 51,
[{Fefundable). J M, Wholesales. 511 5 Far Oaks Ave,, 5-247,
Pasadena, CA 91105

FOREDOM Minialwe Powsr Tools AT SUBSTANTIAL
DISCOUNT. Send SASE, SAMT Products inc., Box 722,
Bigomfield Hils, Mich, 48013

TOOL WORLD: SAVE! Power nals, hand ook, susorms-
liva, body shop, specialty taols. NAME BRANDS DISCOUN-
TED. Cataiog $2.00, relundabie. Tool Word, Depariment B2,
21165 Euclid, Cleveland, Ohio 44117

MACHINERY, TOOLS & SUPPLIES

COLOR COMPUTER OWMERS- Froo Hardware and Bok-
ware Catalogue. Specirem  Progects, 9315 86 Drive,
Woadhaven, NY 11421

HOME COMPUTER USERS Gel Our Mew Catalogue.
Specity Computer. Send Three 20¢ Slamps, JPR Soliware.
Ban 4155, Winter Park. FL 32783

CONFUSED aboul computer salection? Let us halp. Sand
348.00 for guestionure, Lynwood, 2656 South Crystal, Aurora,
OO BO014

ETAR TREK CASBETTE 55.00. 16K TIMEX OR Tig@'4A
X-BABIC. BEST SOFTWARE, P.O. BOX 22445,
BALTIMORE, MD. 21203

EQUATHON Solving Program THRS-80 Colar: 535, “Budgie”
TI-88, 520. JTJ Enlarphses, Box 93, Granis Chapal RD., At 1,
Adama, TH 37010

STEREOQ, CASSETTE Tms= ETC.

RECORD-TAPES! Discounts to 73 all labels; no pur
chase oblgahons: newshatiens, discount dividend cendicates.
100% guarantees. Free details. Discound Music Club, 650
Masn S, P.O. Box 2000, Dapt 1-0883, New Rochallp, Mow
York 10801,

TV-VIDEO EQLIPMENT
WOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

VIDED MOVIES. Everyiing maginable! Giand calaloeg:
$5.00. Tower, Duniurk, MD 20754-0213

AMATEUR Tetevisaon Conwerter Kits. Catalogua: 32.00 {re-
fundabie). NDSCO, Box 12652, Dakas, Texas T5Z25.

SATELLITE Recevers. LNA'S. Anlennas-Build And Save-
Send Siamp For Details. MATCO Electromcs, Box 31688,
Cadimlac, Ml 48601

SATELLITE Anlennas, build or buy wood o medal from
550, send 2. Protatype Engireers, Box 1812, Deming, M.,
BE030

BOAT KITS - 27 rraiwrably models - POWER and BAIL -
8-30". Molded fbergiass hulls and decks come iactory
aasambied - you install lactory suppled interior. Save hal las-
fory-bull cosf. No expenence required, 48-page catalog -
§1.00. , Dept. BC-83, 3800 West Highway 13, Burngvils,
Minnesoia 55:3:3? B12-590-3000

BOATBUILDER'S PLANS, Paterns - Kayaks, Canoes,
Sadboats, Pirogues, Fishing Boals., Duckboats, 40 models.
Catalog 25¢. Ouidoor Sports, Box 8TIC, Brentwood, TH
anpar

NOW! TRIM AND TILT KITS FOR ALL OUTBOARD
MOTORS. SIMPLE INSTALLATION NOMW-ELECTRIC.
DOLE FLUID POWER, BOX 1587, HUTCHINSON, KANSAS
ET501. 315-663-0381

AMATEUR BOATBUILDERS! Bulldng a Boal? Cansider-
ing 1% Send for FAEE Brochure: INTERMATIONAL
ASSOCIATION OF AMATEUR BOATBUILDERS, Dept
P.M., P.O. Box 1855, Rocknlle, MD 20850

SILYD Haroware, 188 page Hand & Power Tool Catalog
$1.00. Dept PM3-8. Richmond 5t Philadaiphia, PA
1125

SMALL FOUNDRY Fumnaces, Supplies. Free karature.
Pyramed Products, 3736 South Tth Avenue, Phoenic, Anzona
i g

LATHES —Unimat— Maximal — Shedne Encoe Catalog

$1.00, Shop Supphes $1.00. Campbell. 21000 Seima Road,
Sgringlield, OH 45505, (513) 3228562,

STEEL, Awrmnum, Brass—Shest, Bar, Shop Suppies,
Prans. Wite: CEl, AR, Box 163, Camengn, iL 61423,

" METAL Cufing Lathe $83.50. Taig, 15048 Proclor,
Industry, CA 81746

BRASS, Steal, Aluminum, Stanless. Acrylic. Nylon, Tallon.
he minimem. Cataiog $1.00 (Redundabda). METALS, Box
11204, Clayion, MO 63105

QUALITY CARBIDE LATHE TOOLBITS Buy Dwect,
SAVE. Information SASE. Trangss, 1051 Commencial, San
Jose, Cali, 95112-1478

CAMPING EQUIPMENT AND TENTS

CATALOG with complete kne of delhcious, sasy-io-prepare,
lightweaghl. freaze-dry, recreational foods. For product/price
list, send 25¢ fo: Mountain House, PM-4 P.O. Box 1066,
lpany, OR 87331

CUTDODRSMEN, Miltarymen, anyone, NEW P38 CAN
OFENER, the one the military uses, hang on keychain, keep
in pockel: Bie ea 2%1.25. Mail chech or MO, name &
address. Slamped sell-addressed envelope o add 25¢ for
postage & handling to: DHS, Box 681, Woodside Sta..
Flushing. MLY. 11377

ATHLETIC AND BODY BUILDING
COURSES

BUILD MASSIVE MUSCLES! Free Packet! Mus-L-Up, Box
1616X, Fontana, CA 82335

ALL- Purposa Sandng Wedge. build irom scraps. Plans
$3.00 - oo WEDGE, P. 0. Box 866, Stroudsburg. PA,
18260

HEW YARD & GARDEN WAGOMN 4’ Bed Extends to &' far
Cwarsize Loads. 500 b, Load Capacity. Mulhple Lises Home,
Yard, Gardan, Indusiried Chaality. Froe Brochure, Vicionan
Products, P.O. Box 25685, Tulsa, Oklahoma 74153

UNIQUE NEW TOOL INSTALLS MACHINE SCREW
THREAD INSERTS in shest metal, berglass, st Sample
and details £2 50 (refundable). 18PD, Bax T572PM, Bowse,
idaho 83707

BELSAW SHARP-ALL Cwnars - Save over 30% on
whaals, files, beits, parts. Immediate shipmani. Fres catalog.
Woodmaster, Dept. HIL, 2848 Terrace, Hansas Ciy, MO
S4108. (BOQ) B21-5651,

(Continued on next page)
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MACHINERY, TOOLS & SUPPLIES
Cantinuad from }

1400 Catalogs Listed and Descnbed. Souwrces lor Every-
thang Imagineble. $4.00. Masteriog. Box 879-8, Fadax, CA
4530,

ALUMINUM CAN CRUSHER Manualy Crushes Chver 1000
Cans Par How Plans §2.50, Crusher 52500 Posipasd [No
CODs) TO: Crushes, PO, Bon 590%M, Housion, Texas
TT256-0304

UPHOLSTERY, SEWING MACHINES

WALNUT Lumber cabinel grade. Sguares, Gunsiock
blanks, Venaar. lowa-Missouri Walnut Co,, Degt. M, Station A,
Box 66, 51 Josaph, MO 54503

FLYING TOYS, Five Plans, 55. Jenus, 2518 NG 188th,
Seattle. WA 58155

FAVORITE WOOD TOYS, Pattarna, Parts, Wheals, Cata-
log §1. Toys And Joys. Box 6280, Lynden, Wash S8284

KIENZLE Battery Clock Movements (Cuaiz) and accasso-
rigs. Free price lisl. Morth Amerncan, Box 77-AHK, Fox River
Growa, linots BO021.

UPHOLSTERY Sewsg Machiriss vwilh Walking Feel, com-
plete ready i usa—onky $488.00, Thompaon Moded PW103-
AGEP AVAILABLE FROM YOUR LOCAL DEALER, or order
dwect. (Master Chasge-Visa). Datho Mig., Inc., P.O. Box
12110, Lubbock, Texas THM52— Phone: (806) T44-6774

BLACKSMITH SUPPLIES

FORGES: gas, coal — harmmars — longs — anvils — armil
benches—all blackemth supplies. Calalog $2.00 (refunded
first order) Mankel Blacksmoh Shop, TB38 Canngnsburg,
Cannonaburg, M| 43317,

WELDING, SOLDERING. PLATING

WELD WITH ALTERMATORS Busld Control cecuit under
£20.00, Schematic and drawings $15.00. Tarry Hendricks.
712 Lincoin, Parsons, Kansas 67357

ENERGY SAVING

SAVE HALF The WATER That's FLUSHED DOWM TOl-
LET. Amazing Smart Veive, Instais in Minates 3585 Plus
5150 Postage Handing. Coock Enderprises, Box 132,
Smithwille Rd., Hanna City, W 61538

SOLAR & ALTERNATE ENERGY

SOLAR AND ENERGY SAVING PRODUCTS CATALDG!
MATERIALS; Components; Compiete Systemn. B0 Pages, 18
Sactions. Our 108h year! Ordér rom ohe Sxpert dourcs—Ihe
couriry's largest anemy saving mail order houssl Call us =i
B03-B68-8168 or send $1.00 ppd. SOLAR COMPONENTS
CORPORATION, Dept. M, P.O. Box 237, Manchester, NH
03106

SOLAR Heat Panel. Build for Under $100.00 Wall mourted.
Plans $9.95. Sun Dollars, 3201 E. 106 5t. Cammal, IN
46032

PLANS: HEIRLOOM WOOD TOYS 35¢ for info. nefund-
able. Uncle Ray's Workshop, 4056 So. 146ih, Seafiie. WA
9868

BUILD A BABY CHAMGE TABLE That is Sater, Sturdsar,
Mare Durable And Viersadite Than Most “Store-Bowght ™. Sim-
ple, Inegsengive Disgn Haqures Screwdmer And Harmemer,
Plans 5485 (CA. Aes. Add §%). Thomas J. Keily Designs,
PO Bon 7212, Omnard, CA. 53030

KMEE PADS, topgran cowhide, $16, POP RIVETER, with
reerts, $10, Vearakd, 51TA-PMB1 Fairview Ave.. Arcadia, CA
91006, Guaraniessd.

WOOODEN TOY TRAIM. Five cars, sasily sxpanded. Plans
plus wheals, smokestack, 58.00, Plans only, $4.00 Tayior,
Dept. PMB, 4946 Wast Sain! Charles. Lake Charles, LA
TOGDS

15 WOODEN TOY PATTERNS - Sturdy Favoeites - Cars,
Trucks, Train, Ainplanes, Eathmowers - §5.00 - FRANKS,
1202P 10 Second, Boonavilly, M5 38820

UMIGUE Rocking Chair Planier Plane Gread for Hoblyists,
Craftsmen, Resala. Send one dollar SASE To: D.V.. 228A
Grean 51, Old Bridge, NL). OBAST

CLOSET HARDWARE WORLDS FINEST Will hold more
cloihes and shoas than any. Yat can easily be changad from
tbaby clothes o adulls. Plans 54.85 Thedalma Co., Box
48252, Seatls, Wash. 58148-0282

STAINLESS Steel And Brass, Screws And Bolts. Smal
Cuantilies, Free Catalog. Elwick, Dept. 431, 230 Woods Lane,
Somardale, M.J. (8083

CREATIVE FAMILY KEEPSAKES - Wooden Toys - Plans
£4.00. Early Attic, Box 5151, Aloha, OR §700&

WOODCRAFT PATTERNS, Windmills, Weshing Wells, Bird
Houses. Feeders, Fhing Duck, Pheasan, Chuidoor Planters,
Caialog 51.00. Crafers, 11840 US. 27 Nodh, DeiWws,
Michigan 48620

HOME HEATING, FUEL SAVERS

MAKE your gwn FIREWOO0D logs from SAWDUST simple
instructions, 510.00. Todays ldeas. Box Z2304K, San
Franciseo, CA 54122

KEROSENE HEATER PARTS All makes. Special prnces on
new heaters. Cal BO0-458-3474 - B14-843-2535

BATTERY CLOCK MWOVEMENTS. Beiow wholesale
prices, Best qualty. Catadog §1.00, (refunclalle). ¥ ankes. Bax
26, Thompson, Connadcticut DE27T.

LEARN TOY SOLDNER CASTING. Fun-Essy-Proftable.
luatrated Book Plus Mold Catalog $2.00. Dunken's, Cahenr,
Teuas TTBIT

BUILD GARDEN TRACTOR from used auto parts, lilustral-
o Dook, §7.00. Aock Creek Putlicaisons, Dept. A4, Box 8812,
Fresno, CA S3784.

OVER TS5 PATTERNS! Enjoy Making Profitable Waoden
Gilts, Toys, Household Accessories. PLUS “Shop Secrets”.
Cmly $5.00. Accenta (P-83), Box 262, Danvera, MA 01323

WHOLESALE CLOCKS, Quartr Baftery movement smchud-
ing hands and mumerals, kom $3.00. FAEE Pnce ksl Clocks
N' Thangs, Foute 3 Box S4E, Fouwaorth. ME 30483,

UNFIMISHED picture frame moukding. Faclory closeaut
50r% dscount. 200 styles. Wirite: Japs, 126-PF Seventh Noeth,
Hogphins, MM 55343

GEDQDESIC DOME ANIMAL HOME— Excelant, Maximism
Space Shefler for Rabbas, Eic. Fun, easy—ILsarn about
Domas by Budding one! Plans $10. GILLIES, P O. Box 230,
Bath, Maina 04530

DRILL Bils Sharpaned By Mad. 4 10 1°. Hand Sharpanad
Edges Guaranieed Satistaciony. 53 for 10. 512 par 50. Bas,
2410 Reedy Py, Hagersiown, MD. 21740

CATALOG FULL-BIZE FURNITURE PLANS — 5200
Redunded with lirgl ondesr. Traditional, Eardy Amencan, over
170! Furnitwe Designs, 1425 Sherman, Dept. CPAE3,
Evanston, Ilings 80201,

STURDY wood whealramps. build for under §15. Plans $2
Wood M Stull, Box 4307, Englewood, Colorado B 55

PICTURE FRAMES - Perfect everyteme wilh FRAME-
BLOCKS Plans $2.95, Aaron Co.. 1070 Kismed, Aiken, South
Carolina, 20801

FULLSEZE Plans for 5 Easy io Sell Kiichen Crafts 55.00.
Coundry Woodcrafes, Box 103, Wilkamsburg. 1N 47383

NEW- $500.00 From ore shest of Plywood. Guaranieed.
Caksturng Woodcralt, 3630-Ph8. Pacsic Way, Longveaw,
Wash, 98632

BUILD YOUR OWM PVC pype lumilure, chair, chamss. end
lanle, plans 55.00. Creabve Sales, Box 247M, South
Miwaukes. WI. 53172

HOME BUILDING & REMODELING

MAKE TOYS- Plans, Kits- Hardwood Wheels, Parts, Dow-
eis- Catalog $1.00- Charry Trae Toys, Beimonl, Ofuo
43718,

WOODEN Toys Are Betier. List Of Plans $1.00 LS. Cur-
gy Ondy. Woodbutchers Toys, Box 514, Loslie, Mach.
49281

WORLD'S LARGEST CATALDGT Threa pounds 704
pages. Every Tool, Supply, Machine Imaginable $5.00.
Fefurxtabla, Mckiigan, PM-883, Johnson City, New York
13780

CONFUSED ABOUT REMODELING? SECRETS revealsd
by professional consultan. Simplified, moneysaving, guide.
Guararmesd Send $5.00 Below Consulting, Box 731-MP,
Sania Barbara. CA. 93102. FREE Informaton on Compilate
Homa Improvemant Senes!

PLASTICS

154 POPULAR MECHANICS

CASTOLITE Liguid Plastics. Crystal clear, colors. For cast-
ing, embedding, coating. berglassing; in industry, laborato-
res, craft work, Reproduce your designg with gur madid
malerials. Profitable. Ihustrated Catalog 51.00. CASTOLUITE,
Dept. B3KPM, Box 391, Woodsiock, IL 60088

AIR CONDITIONING

GEOTHERMAL AIR-CONDITIONING. 10 hrmes more affi-
cieni than electnc. Complete plans, custom engineersd.
$50.85. Free Brochuwe. Geotharmal Energy Associates, PO
Box 32, Depd. 261, Maywood. M. 0TE07

DO-IT-YOURSELF

CUT YOUR OWN GLASS Complete Insiructions. Plus Gold
Tip Glass Cutter $7.95. General Glass, 2052 East University,
Mesa, Anzona 85203

AMATING plow resmstant mail post. Free brochuns. Wibe:
Swingaway, Box 57, Minoa, N.Y. 13116

SUAVIVEN! — Three Doren Gonroversial Surival Pulbli-
catipna — Energy. Banking, Firearma, Medical. “AUTOMAT-
IC TELLER MACHIMES™ {32000}, “GAS FO' ALLN"
(516.00), "SURVIVAL GUNS & AMMOT (§16.00), ... .
Super-Sunvival Brochure (31.00). INTERVIEWED by CBS 80
MINUTES™. 'WILLIAMS, MSEE. F.O. Drawer 537M,
Alamogordo, MM BB310

ELECTROPLATING. Complete amalew's lextbook. All
rmeatals Eleciroplate metallic nonmelalks dems $11.95. Detalls
Ire. Trapic, Box 95-P3, Pam Bay, Flonda 320905,

SAVE on parts for Lawnmowers, Mnibikes, Karis, Chain-
saws, Small Engings. THOUSANDS OF PARTS. Sand $3.00
For Catafog. Sav-On-Parts, P.O. Box 231, Somerville, Mass.
a2145

WATERBEDS! Plan And Accessory Calalogue $1.00,
Waterbeds, 12108 “Z° Sresl, Vancouver, Washngion
9BEE1

UPHOLSTERING SUPPLIES $1.00 for Prces. Vanety
Products, Bos 386F, Lathrup Village, Mich. 4B07E8-0566

QUALITY STERED SPEAKERS you can busd. 100 watt, 3
way with 12 inch wooler. 2754~ 15%4" < 124", Separaie level
controts for Mid renge and Tweeter. CL1000 Speakers offer
oulatanding performance. For your Constnicton manual send
£0.85 chack or money order o) CHALLENGE MARKETING
INC., P.O. Box 161028, Miami, FL. 33116 Afin: AM.

PYC FURNITURE BUILDERS FIBERGLASS table tops.
‘Waaltherprool, Desgned tor any type of mounting system
Leather grain design. Wite: Tops of the World, co FIA, Inc..
P.0. Box 1855, Longwood, FL 32750

PWC PLANS for Flarida's fingst outdoor furnitune. Make big
maney i your spare Bme. Complete beginners manuad for
50,85, Send check o FLA, nc., P.O. Box 1855, Longwood,
FL. 32750.

PYC FURMITURE GRADE PIPE & FITTING SUPPLIERS
‘W supply al fibngs & pipe for the do i yoursedsr Weite lor
price lst. FIA Inc.. PLO. Bax 1655, Longwood. FL 32750,

PYC FUAN, BUILDERS. CUSTOM CUSHIONS &
SLINGS. Hundreds of pafiems & colors. Finesi fextilens
matariats sesignad for ouldoor use. Craalive cushions. Wite:
FIA, Inc., P.O. Box 1655. Longwood, FL 33750

PLAYHOUSE Flans. Innovative cesign. Easy-buikd $5.00.
CJ Desgns. Box BA90, Fountain Valley, CA BZT08

LAWNMOWER Tuneup made easy $3.00. James Bymne,
629 Rake, Otho, lowa SPHES

COGPROOF YOUR GARBAGE CANS for information
55,00, RMT, Box 678, Laverns, OK. T3B48

YEGAS game lables and other woodworking plans. calalog
§1.00. 3808 Rosecrans. Sute Z78. San Diego, CA 32110

WOOD STAIN. Intericr. Exterior. Stop paying 512 o 516
gal. Make your own tor approcimately 53.00 gal. with readily
available ingredients. Instructions $2.00. The Stegad Co.,
Dept. FB83, 7817 Park Ad.. Charotte, N.C. 28210

SAVE MUNDREDS Repair Your Own Analog Quartz
Waich. Mo Egupment Meeded Simple Instructions, Send
5500 o ALP Walchmakers, Box 705, West Hartiord, Conn
D107

MAGMETICALLY Sealsd Intericr Siorm Windows. Kits
from $15.65 FREE Details. MAGHA-WINDOW, Box 124,
Florance, KY 41042

ALARMS - Discount Calalogue - 53,00 - VASS. 1314 South
Sacond Sireat, Aleriown, PA 181063

VAN ACCESEORIES AT WHOLESALE PRICES -Dirink
trays. game tables, lights, conscles. racks. |addars, mag
whisils, running boards, swverything to comeart your Van,
Prormpt Shiproen. Send 35,00 lor catalogue. Van Go Inc., Box
B1, Nappanes, [N, 48550, Phone 219-773-2764,

TILE REPAIR, Cleaning. Wnstallation Manual Midew,
Saoiled Groat, Brokan Tile, Regrouting - Fully lllustrated. $2 95.
0K Tie Specalies, Box 23862, Kanmas Cry, Missoun
B4141.

[Continued on next page)



DO-IT-YOURSELF
{Comtinued trom prsceding pige)

STEEL Builthng Plans, easy ingiructons 'Willugiralions.
Sand $6.65. Plans, P.O. Box 141018, Spokane, WA 55214

1400 Catalogs Ligted and Described. Sources for Every-
thing Imaginatie 5400, Masieriog, Box 870-F, Fairlax, CA
84930,

BE YOUR OWN CONTRACTOR! Build or remodel ywour
own homa, cud constructaon costs #5% and more, others do
tHim wrark - you supervise, Send 510,00 to: COVE JOURMNAL
12008 5. Tonapah, Phoeniz, AL, 85044, GUARANTEE: Pos2
dale your check 30 days, if after recesving the manual your nol
satisfied, just redurn the maneal wibin 30 days and your
uncashed check wll e relumed.

PROPELLER Carving Machine. Buikd 4 yowsed fom
wood and common hardwane. Mo walding ar machining. Plans
and ingtructions $15. Kite, 4537 W, Nonhview, Glandale, AZ
B5301.

BELT buckies fior eoing Of B10Ne8. Specaalty buckies. jewealry
mountings, cul stones, clock works. Whokesale catalog 25¢
Elcmle Comp, BOG'2 10¢h Strest. Wheafland, Wyomeng
B0

HOME SAFE for Valuables, Rittes, Send 5500 for plans
#1710 and Kit Information, KW & Co., PO, Box 1772, Lawion,
Ol 73802

PLANS Professional Orafng Table, $4.00. catalog 40
P.O. Box 14815, Phoenis, AX BE063

MU-WAY Evaporation Coodar, Plans 56 UDL, Box 1670,
Hamal, CA 92343,

GLASS CUTTING-ALL YOU NEED TO KMOW! Every
homeowner should know how 10 saivage peeces Fom precious
sorap. Leam the pro lechniques by purchasing 8 photocopry of
artice as it appearad in P.M_ Send lor Plan X313 + 5400 1o:
Popuiar Mechanics. Box 1014, Radso City Sta. New Yook,
MY, 10001,

ARTS & CRAFTS

PLASTERCRAFT, CANDLECRAFT, RUBBER MOLDING
for Fun - Profit! Make Figunnas Irom Compleie Kins. Catalag -
52,00 (Redundabla). Wooley Company. Box 88K, Feona,
Blinoig 1850, Egtabhshed 1917,

BOOMERAMGS FROM AUSTRALIA. The Feal Thing!
Frae Calalogue—Fun For Everybody| Outback, P.O. Box
520 Stanley, Tasmania 7331, Australia

1001 THINGS YOU CAN GET FREE! Gameworid, P.O.
Box 892, Sharon, PA 16146,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

FREE! Worlds Leading Movely Catalog. 1600 Jokes,
Tnes, Scance, Spors, Hobbies. Johnsan-Smith, C-6013, k.
Clemans, M| 48043

FREE! llystrated Ventriloquism Puppatry Catalog. Mahaer,
Box 420PM, Littiedon, Colorade 80160

LEARM MAGIC - Free Catalog, Same Day Sarvice. 1512 E
Framaont, Las Vegas. NV 88101

HOBBIES AND COLLECTIONS

MILITARY Medals Catalogua 50¢. Yeoarly Subscription
34 50. Vernon, Box JETPM, Bakchwn, WY 11510,

MAZI was souvenirs. FREE iilusiraled caiatog. Desa. Box
NE2APS, Honolulu, Hemai RSS20

TOY SOLDHER MOLDE. Make mildary, chess, madiral fig-
ures. Prollable - fn! Free nbormabon. Caslings, P.O. Box
3483-PM, Longwood, FL 32750,

DECALS, EMBLEMS, PATCHES

PATCHES, Oecals, Custom Macde. Free Catalog
Emblerns, Bax 35, Tappan. Mew York 10883

.5, 25 Different mint | Bouwenir Bheel §1.00,
Froe lisl. Brooks, Box 62, Brookiyn, NY 11228

50 MINT or 200 used all difterent US $1.00 spprovais.
Stamps, Box 1427PM, Belliower, CA BOT0S

FREE Gift With Cuality Approvais, Chapmans, Box 487-G,
Galesburg, Mechigan 45053

GREAT Gift free with 181 purchase—hne Linied Siates
approvals and want B asrvice, Sand |15 lor handling. The
Stamp Boutique, P.O. Box 458, Madisan, M. 07540

BREATHTAKING Baautitul. 50 Different mint Monacs phe-
torisls commanmoratives only $1.50 with mint completa sat

appovals, Pagoda, Box 1323P, Sidney, Ohio 45385

UNITED NATIONS 3 Complote Mint Sats 25¢, Agprovids.
Cornetia, FOB 1509-M, Lake Placid, Flonda, 33852

50 DIFFERENT Odd U5, betwean 1861 and 1838 - §1.00.
Ed Roush, 423 Shepard, Mansifield, Ohio 44807,

OLD US. Swamps on Approval. Chesier, Box 153556,
Philadeiphia. PA 19111,

WORLD Wide Stamps mounted in booles on approval 2¢
and up. TRUST STAMP COMPANY, F.O. Bow 100-P,
Jamaica, N.Y. 11435

100 Defferant U5, 25¢, Approvals Bradiey, Box 425P,
Midiokhian, VA 23113

BARGAIN 100 Werld-wide Stamps 25¢. Cualilty Approvails.
M. Parker, Box 143, West Brookfald, MA 01585

STUNNING! 100 BEAUTIFUL MINT PICTORIALS. AN Dif-
ferent Only 25 Cents with Altraclive Worldwide Approvals.
VANSTAM, Dapt. PM-883, P.O. Box 11272, Chicago. lnois
BOG11

SAVE Big. Buy Paiches, Decals, Pins & Caps Faciory
Dienct, Frieo Calalog. Frie Pricing. Eastem Emblem Co., Bax
B28-PM, Unicn City, M. OT0BT

ANTIQUES, RELICS, INDLAN GOODS
AND CURIOS

“INVERTED ERROR" + 100 Dufterprit United States, 50¢
with approvals, Luray, P.O. Box 7088, Siver Spring, MD
20007

50 TOPICALS 25¢. Reques! low priced Bppioves, Sabslac-
thon Quarantead. Stewart Kent, Box 2398-K, Ballingham, WA
Ba227

LEATHERCRAFT supplies Catalog $1.00 (relundabia).
Cralad, 1809 T5M, Sharman, Tx. F5060

“GETTING Started in Stained Glass” §1.00. Whiflamone,
Box 20657, Hanover, Mass. 02338

PRECUT STAIMED GLASS Tiftary style How-to Kits. Cat-
shog $0.50. Aanes’'s Creative Staned Glass, 1218 Glen Arbor,
Los Angeles. CA. 80041

FREE List 1o Serious Colleciors. 30,000 Inckan Astiacts,
Paols, Spears. Axes, Siate, Beadwork. Caddo Trading, Box
6606, Murfreasbom, AR 71558

ARROWHEADS 37.50 Doz, Flntwork, Slonework, Rugs,
Basksts, Poltery, List 40¢. Secrist Antques, Deartieid, MO
64747

FREE 100 Canada with request of World Wide Approvals.
Brnar's, P.O, Box 5607, San Mated, Calil, fa402

FREE - L. 5. Descount Catalogue. Shelron, Box 5478, North
Miami, Fla. 33161

COMPLETE sel FREE when requasting workbwde aporov-
als, Benat, P.0. Box 210244, Dallas, Texas, 75211

STAIMED GLASS SUPPLIES Complete Catalog S2.00 (re-
fundable). Sunshine Glassworks, 785 Millersport, Dapl. CT,
Amharst, NY 14236

STAINED GLASS SUPPLIES: EXCITIMNG SUPER CATA-
LOG-PM $3.00. CORAN-BHOLES INDUSTRIES. 500 E.
SECOND, BOSTON, MA 02127.

CARTOONING. COMMERCLAL ARTS,
SIGN PAINTING

STAMP COLLECTING

ED YEARS Oid fitesn diMeran United States, ower lifty
wirars old—25¢ with approvals. Jaxgn, Bax C11-P, New
Rochele, New York 10804

35 DIFFERENT Oid U.S. Revenue Stamps $1.00.
Winchester Stamps, Box 3532, Manaheid, Ohio 44907

FREE LIS NH 4¢ Plate Block. with LIS or Foresgn Approvals.
ELBERT RHOADES, 217 fth St, N. Wikesboro, MC 28650

1,000 DIFFERENT WORLD + 100 DIFFERENT MOMNGO-
LiAM BEAUTIES 52,95 Afraciive approvals (pictonals). Can-
ol service anytime. ADULTS OMLY, Gouge, Box 1320-MMN,
Elizsbehion, Tenmasses 17643

MODERN Cartooning taught by mad. Write for free boo-
chure. Canoonerama—Box 263-37, Brantoed, Conn. 06405

BHEN Pairting — Essy method. Free catalogue. Kaufmann
Company, Genteriown, Missoun 65023

CARTOON fov Fun and Money!! Free bookiet!!" Caroons,
Box 406144, Datrot, Michsgan 48240

35 LESSOM cartooming course. Caroonisis Magazine,
both §4.00. Harman, Box 30357, Lncoln, Mebraska 68503
0367

MODELS-CARS, SHIPS, TRAINS,
PLANES ETC.

FIRING CIVIL WAR Model CANMNON Flans: Catalog fres.
Green—PM-83, Box 892, Shalimar, Fla. 3257%

H.I.Im;l CONTROL- Airplanes, Boals, Hedcoptars. Sup-
phes Big Discourd Calsiog $5.00 (Refundable). Modelars
Supply, Box 7185, Monigomarny, AL 36107,

SCALE SHIP MODELS. Snce 1905 our Model Ship Kits
and Fittings have been the Favories of Discriminating Moded-
ors, Send 5200 for Big Catalog BLUEJACKET
SHIPCRAFTERS, Box 513F°, Bheltan, CT D684

TOYS, GAMES, PUZILES,
MOVELTIES

SAVE! Create Toys-Cratts made from housahold items.
Send 53.00 SASE io: Flying Shuttle Co., Degt. 1A, P.O. Box
309, Verona, PA 15147

FREE Bag Bargain - Mew Eddion hatmg ihousands
of hargains ncludng LS. & BN.A. stamps, packats, albums.
accessones and supphes. Also line stamps from our appeoval
senvice. Buy only what! you like. Retumn batance promptiy!
Thank you. Jaresiown Slamp GCo. Depl.  EBIPM,
Jarnestoan. WY 14701

TOPS! 100 Popular Poland Stamgd {all diferent) Only 25¢.
Mystic, Dept. FS1, Camdan, New York 13318,

WOW! 50 Al Dilterant Germarny-10e! Super collection of
genuine Garman Commemoratives, Deliiives, Airmadls,
High Values, Fres Big Cataleg. Also fine stamps from our
approval serace, Buy whal you like. Agtumn balance promptiy!
Send 10¢ woday! Thank you. Jamestown Stamp Co., Depl
ABIPM. Jasmasiowan, NY 14701

“WHOLESALE" U.S —Foregn Priceiist! and cataiog Free!
Everything Ouaranesd. Schnecder, Box 1240, Grand Aapads,
Machagan 42501

FREE Surpnsa Colection with approvals. Gould, Box 2130,
Palaluma, CA §4953

U.8. 8 Commernarative Piate Blocks, or 30 Mim Commam-
oralives §1.00! Approvals, Gordon Davison, Coroocook,
N.H. 03229

110 BEAUTIFUL WORLDWIDE Including DISMEY And
ZEPPELIN Sets. Al Diferent Only 50¢ Wih Aftractive
Agprovals. Rockdord Ca.. P.O, Box 15258, San Diego, CA
w15

PENMNY! Approvals! Aegardiess calaiogue! Mioster, 164
Snd 54, San Deego, Cald, 32108,

PENNY Siamp Approvals, Fegardiess Catalogue. CK
Slamps, 17802 Markise, Jamul, CA 82035

107 Diflerant Triangles, Space, Anmals, Ebc, $4.00 Vaiue,
Only 10, Approvals, Faystte Slamps, Depl 4180,
Fayetbedla, NY 13068

100 Ditterent Stamps Plus 3 Sets 30¢. Approvais. R.G.
Sales, Box 1086, Jamaica, N.Y. 11431

300 Worndwide stamps 31.00. Approvals. Whie, Box
24166A_ indianapolis, indiana 46234

COINS, TOKENS, CURRENCY

COLORFUL Worldwide Currency on Approval. Baldwin,
Boa &4, Moose Jaw, Saskaichewan, Canasa, S6H 4NT.

FREE Indan haad wooden mekel: Somaday coliscions fem.
Marion Rw, 613 E. Center 5t, Maricn, Ohic 43302 Send.

§1.00 Postage Handiing.

“WORLD COIN BULLETIN" FREE UPON REGQUEST.
C.P. 402, MONTREAL, QUEBEC, CANADA H1B 53,

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

TELESCOPES, Bincculars, Talephotos, Detectors; Whole-
salgl Free Catalog Paul's, 20 Kingswood, Danbury, CT.
0EE10
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PHOTOS & PHOTO SUPPLIES

SAVE 535. Free Photographc Catalog - 35mm, Supar B,
18mm. Videocassettes. Supphes. Superior, 442-534 Wells,
Chacaga, linces BOE10

BOOKS & PUBLICATIONS

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS. 2.000
Tithes, all Subjects! Free . Hamdmon's, 98-51
Clapboard, Danbury. CT 08810

HELPED: Exodus 31:17; Hab. B:8; lsalah 66:23. 1127 NE
Fiftih 5t., Dcasa, FL 32670

HYDRAULIC TRAMIMG INSTITUTE — Profiabis Trase—
Intormation: 2840 (restay, Erie, FA. 16508

PLANG TUNING PAYS - Plano tuning - Electronic organ
safvicing. Learned easily at home. Free bookdet. Miles Biryant
School, P.O. Box 20153, Sacramanio, CA 95820

“JET'GAS TURBIME CAREERS!" Homastudy coursas —
theory, maintenance, overhad — Eslablshed 1957,
AMERICAN JET SCHOOL, Department FM-3, Darby,
Montana 50820, (4DE] 348-2100

QUT-0f-Prini Books Found. Send Wanis. Booklook, 51
Maple Ave., Wanwick, H.Y, 10890

WHY Factories Closa, Fres pamphiat with §1 trial subscrip-
fion 0 biwpekly sociaks! newspaper, The People (PM). 814
Industral Ave., Palo Alto, CA G4303

HO#1112, How to Make Your Own Lamps and Lamp-
shides. 232p.. 220 IH. $5.95. $1.00 For Handing. Broadway
Technical Book Co., 1188 Broadway, New York, NY 10001

FREE Catalog, 400 Tites. Moneymaking, Money Saving,
Informatian Libeary, Mail Orser Opparunities, Cookery, Bas-
gains, Enengy. Youngers Books, Depl. PMB, Princaton, howa
52764

SELF IMFROVEMENT. 400 Tithes, Free List. Creatve Gifts,
2 Moms Ave., Glen Cove, M.Y. 11542

HANDY PERSONS HANDYBOONLET gives sizes. facts
and helphu! tips. Got jobs done withoul guesswork! 54.00.
HANDYBOONLET, P.O. Box 850, Menomones Fals, W
53051

BOOKS For Sate. “5ar A Successfyl Mat Order Business
On A Shoestring. Limited Supply, Act Now! Sand §10.00 To:
John Laugscina, P.0. Box 16741, Plantation, Fla. 33318

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Warnted, Fres Recorgeng Pubiishing,
Broadway Music Productions, Box T430PM, Sarasots, FL
J35TA

FREE Songwnling Success Book! Top Aecords, Box
2A505PM, Mashville, TN, 37202

PLAY Pano - Organ! Wrie: Memar, Bax 17-PM1, Port
Jervis, NY. 12771,

TOTAL COMPUTER MUSIC. Most sopheslicaled aver.

Classacal, rock, onental, luniola, space-age. eic. Hall hour

cassette and catalog $3. Macrohssion®, 4D08TOL
Highway 41, Cakhurst, CA 53644

POEMS Se! To Music. Mashwilie Music Productions, Bax
40001 -P8A, Nashville, Tonnosses 37204,

PLANDS, PLAYERS, PUMP ORGANS. Robuild and repair,
Cataing of “How-To" books, £2.00 (rhendabie). WYestal Prass,
Wastal 11, New York 13850,

BUPER-BAVINGS Guitar Swings, Accessories, Eflects
Padals, Microphonss, stc. Free Cataleg. Supsr-Save Music,
[Bax 44, Morganton. N.C. 28865

ACCORDION Top Brands, Cordovox, Buy Direct. Treman-
dous [Mscounts. Trades accapied. Frea brochure. PM.
Accordion-0-Aama, 16 Wast 19th Sireel, Mew York, NY
10011

CATALOG for makers, repairers of stinged instruments.
Imported lonewood, tools, pars., accrssones, strings, cases.
Fing European instraments and bows. Cabalog 31.00,
mcludes  10%  discount  cerdificate.  International  Violin

L Lid, Dapt. FT, 4026 W, Balvedare Ave., Baltimors,
g, 21215,

FREE Catalog! Kis and Completed. Harpsichords, Ham-
mered and Appalachian duicenars, guitars. bamos, mando-
fns. Hughes Dulcimers, 4415 West Coltax, PR, Demver, Colo.
80204

SELF-IMPROVEMENT

FREE llustreled Saif-improvement Book Catalog.
Mechpplaan, 219 Cantral Ave., Nashwauk, MM 55768

REISCH WORLD WIDE COLLEGE OF AUCTIOMEER-
NG, W, World's Largest-48 Years. Term soon, Fres Catalog.
Approwed hor VAL Modemn Auction Library “FREE" with enrcil-
men. 515-423-5242 - Col. Gordon E. Taylor, P O Box 840,
Diapt. 19, Mason City, 14 50401

EXTENSION And Post-Graduate Awards in Phiosophy, A,
Scigncy. Botanic, Madicing, Homeapathy, Flatiancs, and ath-
ers, 30 subjects Curicular free (airmal $1,00 refurdabiel.
Aegestrar, Sussex College of Technology, Hightigld, Danehill,
Sussex, England.

RADIESTHESIA, Aadionics, Dowsing E.5.P. Courses and
Equipment lllsirated Calatog $1.00 (refundabla) Establshed
27 years. Dept PMR, Bruce Copen, Highlield, Danehill,
Sussex, England RH1T TEX

LEARN Agieep or awake, Reconds, tapes, squpment! Free
catalog! Drawer PM-200, Ruideso, New Maoop BEJE

LOCKSMITHING: Frea book. Locksmithing instiute, Deot.
310-083, Lithe Falls. M) 07424

MONEY FOR COLLEGE! Scholarships, grants, gic, dwand-
gd. Sources revealsd. YOU QUALIFY. GUARANTEED!
Application $1.00 (refundable). APPLY NOW! Sorvices-PME,
Box 1328, Wimington, Delaware 15899,

EMPLOYMENT INFORMATION

JOBS OVERSEAS . . . (Including Alaska). Fres Detads
Global Emgloyment. Box B1933PM, San Diego, Californss
gk ]

ALUMSTRALLA - The World! 50,000 fobs! Top pay. Transpor-
taton. Compulenzed reports $2.00. Jobworld, Box GBIE,
Cypress, CA GD630,

JOBS Owerseas - Big money last. $20,000 o $50,000 plus
par year. Cal 1-216-484-5612.

GOVERNMENT JOBS - Thousands of vacancies musi be
filled immadhatedy. §17,634.00 to $50,112.00. Call: 216-484-
56812,

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTERM
Colorado, idaho, Montana, Wyoming! Current opanings - A
occupabons - greates! weekly selecton! Free details:
Imermeuntain-L, Grand Lake, Golorado BO447-0800.

AUTOSUGGESTION. Sleep-eami
records, books, Giganbe catalog free.
Box 24PM, Oiympia, Washangion 98501,

headguarters! Tapss.
gaarch Assccialion,

DETECTIVE Prolassion, Easy home sludy: ree bis-tack or
lapel pin, certilicats, future. Pralessions) investigatess Trainng
School, Depl. CP, P.O. Box 41258, Los Angeles, CA G0041

LEARN Sewing Machina repasing. A profdable Trade. Easy
1o learn. Free detads. Sewing Center, 1687 FA, Rochalie. GA
0T,

USED Courses! Books! Lisis 256
Marborough, Salem, Massachusens 01870

Smith's, 124

HIGH Schooi at home, no classes. Diploma awarded Infor-
malicn Fres, Phang Free Anytima 1-800-220-3600, or write:
Amarican School, Depl 30845, 850 E. 58th 51., Chacago, IL
BOE3T,

HANDLE YOUR OWN LEGAL AFFAIRS. Be o Paralagal.
Accredited Aftorney Ingdruction. Home Sludy. Free Calalog.
Southern Caresr Instilute, Drawer EJFM-2158, Boca Rason,
Flonda 33427, (30F) J68-2522.

COLLEGE DEGREES By Mail. Accredited Bachalors, Mas-
ars, Ph.0¥s. Free Facts Revealed. Careers-Pidl, Box 45866,
Tulsa, OK 74147

FREE CATALOG—LEARN AUCTIONEERING! Full and
partial scholarships svadlabls. Meshvile Auclion School, 233
E Gaines SL, Box 190, Department 2, Lawrencebug, TN
38464

ACCREDITED College Degress By Mad Details.
GRADUATE REFERRAL SERVICE, 3070 Sarta Monica
Bivd.. Suitn 173-PM, Santa Monica, CA #0404

PRAEPARE o batler hande your Dusingss, political and
aocial oppariuniies. The Biacksione School al Law has met
tha law training demand for almos! & century. Inlonmation: 307
M. Michigan Ave., Chicago, IL 60601

PRIVATE DETECTIVE or FINGERPRINT TECHMICIAN
training. Leam al home quickly and easily. Audhg:viswsal gds,
detecivir kits, badge, Dipioma. Free information. GLOBAL
BECURITY, Bax 191PM, Hanowsr, Mass 02339

FREE 120 papa Carear Opportunities Guide - shows how 1o
frain at homa for iop paying joba. Granion Institute. 2634
Adelaide Street West. Toronto, Canada MSH 1¥3.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experience, Educalon, Achwwemsnl Fast,
Inexpensive. Call (614-863-1791). Or Write: Box 13151-T8.
Columbus, OH 43213

HAPPINESS. Aryone can have & il they know the secrels.
55.00. KEYS TO HAPPINESS, Box 834, Boerne, TX 78008

EDUCATION & INSTRUCTIONS

SUPERBRAINI Scientific! Easy! Free Lesson! EDEMP,
Box 1482, Glandora, CA, 51740

156 POPULAR MECHANICS

UNIVERSITY DEGREES BY MAIL! Accredited Bachelors,
Masters, Ph.D.s... Free revealing details. Counssaling. Box
31 T-Ph8, Tustin, California 52680,

CUT OWN HAIR OR OTHERS. Save Plandy. Instructon
Marwal $7.95. Barberword, 3511 Ofis, Wamen, Mich
48091

HIGH School Diploma Fast! Complate indormation 5200,
Gallo, Box 4261P, Margate, FL. 33063,

RIVERBOATS - Tugs $15.000-550,000. Experses pad.
Work month, Home monih, Experience unnecessary. AB
willar-wilys incluchng Alaska, Hawaii, Fréd report. Sand stamg
envalops. Manne Employmenl, Box 207, Canral, indigna,
AT

JOBS! COLORADO, WYDMING, UTAH, IDAHO, MON-
TANA. Wesldy Mewslattar with 200+ CURRENT Jobalt Al
Occupations. Free Detallal Mountairwest. 325-FM Canyon,
Logen, UT 84321

UNION CONSTRUCTION PAYS BIG! New complete 80
page book Bhows how to enter. Al trades. Send 57.00, MAS
Publishing, Bes 117, Naw Albany, Ohin 43054

FOREIGN EMPLOYMENT JOBSEARCH MIT. 51.00,
WFA, 717 Denman, Vancouser, B.C., Canada VBG 2LE.

WANT A JOBT Hate Looking? Easy Ways to Big Jobs Fully
Explained. Guaranteed. Send $2.00: Konrad, Box 2505,
Danver, Colorado 80201,

PROVEN SYSTEM FOR LAMDING JOBS, On CAS-
SETTE, By Praaident Of Three Cormporations. Send 58.85 to:
ER-Marketing, 307 Wast 200 South, Sal Lake City, Lhah
84101

OVERSEAS EMPLOYMEMT. Earnings to $85.000 Tax
Frea! Openings World Wide. Free informaton- REBS, P.O.
Box 1221-8, Opslouses, Lowasana 70570

WORK Overssas §20,000 - 560,000 Opporundies! For
Intormation Call 317-838-1712. Ext. 24.

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENT? Try our Clas-
silind Saction! A costs only $5.70 par word, And, if you wish o
run all or part of your ad in bold capdal letters-you can do 5o lor
umﬂnmmwmm Act now! Send your ad

POPULAR MECHANICS, CLASSIFIED DEPT, 224
wﬁs‘rmumm NEW YORK, NY 10019

HELP WANTED

AUSTRALIA WANTS YOUI Jobs! Big Pay! Transporation!
MewpH  Handbook  — 52.00. AUSTRALIAN
INTERNATIOMNAL, Box [8107-8H, WASHINGTON, DC
20036,

OVERSEAS Empigyment . . . 520,000 - 560,000+, Frae
Repon! Employment, Box 1woor.u-| Indiarapolis, Indians
48219

SUNNY CALIFORMIA STATE JOBS! §10-54,000, Secre-
tral, Congtruction, Technical, Rocreation. Call hor Guide,
Dingctony, Mewsletiar. (318] 722-1111 Ext, Caltforrag P.M.

WORK AND TRAVEL FREE! Cruiseships and Airlines
nead Heip, all Occupations. For Information Call:

FOR INVENTORS
INVENTHONS Deveioped Marketed. Free Invention Certifi-
cates. MANUFACTURERS REPRESENTATIVE, 3815P
Woolworth Building, New York, Mew York 10007

{Continued on next pags)




FOR INVENTORS
rilsed from )]

PATENT AND DEVELDP Your thﬂ'hon Ragistorad
Patem Agent and Licensed Prolessional . Sond for
FREE PATENT INFORMATION Evary kwarior E-I'Ml'lln
Fachard L. Miler, Woolworth Buildng, 233 Broadway, Sulle
JE12-M, New York, MY, 10007, (212} 267-5252

NONPROFIT Foundation helps imeniors. Widest range of
sarvices. Free recording lorms. Free evahuaion. Affilated
Invantars Foundation, 501-8, lowa, Colorade Springs, GO
60908

REGISTERED PATENT ATTORMEY Washington D.C.
Suburb, Oonald A Hetilesirings, 414 Hungeroed Ovive,
Rockville, Maryland 20850

PATENT IT ECONOMICALLY! Frow Dotnis. N. Ranar,
2008 Fondulac, Riachmond, WA 21229

PROTECT YOUR INVENTION. Registered Patent Abior-
ney. FREE Preliminary Reveew Of Your Description. Baox
IGIPM, MiEwood, NY 10546

PROTECT Your Imventon. Patent Attormey.
Mary Years Expersenca, all Fiekds. Indhidual Imventor's Prob-
lems Ghon Special Conssderation. Anasonable

Wrile tor Free Inflormation. Paul H. B:I.II#IH 2530
Crawlord Ave., Evansion, |linoms 60201

AT LAST—A BOOK FOR INVENTORS BY AN INVEN-
TOR! Calvin D. MacCracken, holder of 80 LS. paterls, spalis
out in detad how o protect, patent, nance, develop, manu-
tactune, and marked your deas. Plus listngs ol services and
resources. A Handbook b Invenlors. Send check for $16.50
(Includes postage) To: CHARLES SCRIBMER'S SONS,
DEPT. PM, 587 FIFTH AVE.. NEW YORK, M.Y. 10017.

IDEAS, INVENTIONS, NEW PRODUCTS WANTED
FOR Fresentation 10 industry nd Exhibition &t Mational Tech-
nokegy Expossion. Call 1-800-528-6050. Anzona, 1-800-352-

0458, MBI 1.INVENTION MARKETING INC.,
KIT PMZ, 701 SMITHFIELD STREET,
PITTSBURGH, PA 15222

INVENTORS New Sales Manual Shows How To Sed your
kdea or Invention. Free Inloemation, F-M Service, 7348
Harlem, Nias, I, B0648

MNVENTORS: If you have an irveniian for sale or license.
wife bor iree booklel sxplaming how we can halp you, Kessiar
Sales Comp., C-5-F|, Fremant, Ohio 43420

DOMNT PATENT your invenfion. How fo profect and sell
your idea without an expensive paler. $8.00. Acwanced
Mathods, Suite 420, 150 5. Los Robles Ave.. Pasadena, CA
#11m

“SELL Unpalenied Inventions” Complete informaton
$4.55 VISA accepted. EMTS, Box 3IMTH, Tulsa, Ok
T4135,

INVENTIONS WANTED

NEW FREE! Fall-Holiday ‘B3 Catalog! Cver
s, over 2000 piclures! Values in every fype of
many cwner ingnosd! From B00 oflices in 43 siales. Gl your
FREE copy MOW! STROUT REALTY, Plaza Towers, Depl.
5800, Springlield, MO G5804. Cab toll ree: 1-800-641-4268 or
in Messouri call collect: (4171862-4402.

5000 proper-
real estals,

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Printing Presses, Supples. 120 Pages.
$1.00 Decuctitie lirst order. Acme Type, 1720 N. Marshiiekd.
Chicage, 0822

NEW ... FREE CATALOG! Top real eslale valuas coast io
opasl! Plaase specily fype propedty and locahon desired.
UNITED FARM AGENCY, 612-PM Weat 47ih, Kansas Ciy,
MO, 64112,

GOVERNMENT LANDS FROM 57.50 ACRE! Homesites,
farming, wacatoning, imvestmanl! “Land Buyer's Guide phs
nahomwide  kstings—33.00, Lands, Box 19107-AH,
Washingion, DC 20038

CAMADIAN property and Lake Frontage irom 547 par acre
Exchange Privilege, nvestmant! Catalogus 31.00. Canadan
Eslate Land, Depl. 22C, 2411 Yonge Street, Suite 303,
Toranta, Canada, M4P 221

HOW TO GET RICH IN REAL ESTATE: Bagoner's
Instructions!! Tan Success Steps. Fres Dwimils, Mowak
Publishing, 1101PM Clay, San Francisco, CA 54108

YAKUTAT, ALASKA MOOSE HUNTER'S PARADISE:
Geocery store with JBR Apganmenl, $350.000. Sundance
Realy, POB 2124, Juneau, Alasks, BEB03. BOT TEE-2144.

EXECUTIVE Fow Bedroom Homa. Bid i penrees for of
Send SASE §1. Ted, Box 905, El Grove, CA 85624,

EXPORT-IMPORT

NOW ... ... FINANCIAL INDEPENDEMNCE and BECURK
TY Could Ba Yours In impont Expor, Not Gel Rich Cuick
Schame. FREE DETAILS From: Pollak Enerpnses. Box
B30T, Albary, CA, B4TDE

+2500 “Fast-Sellers ™ Free brochures! Alkighipro, Box
51306-B8, Clevefand, Ohio 441

TYPE dor printing, Catalog $1.00deductile 18! order.
Cuaker City Type, R.D. 3, Box 134, Honaybrook, PA 18344

MANUFACTURE Rubber Slampa. Fegular end Pre-ined.
Catalog 1-B00-851-4545. Jackson, Brownsvilie M., 5110, ML
Vernan, IL 62864,

COMPLETE Rubber Stamp Outlits, Suppées. Same day
shupman!. Sgn Engraving Machings, Wholssale Catalog
%1.00 Deductile. Star Stamp, 1720 N. Marshiald, Cmmgo,
0622

PRINTING AND SUPPLIES

GUICK Copy Printng. Low Prices. Write: Mationwide, 614
Morth Main, Bloomington, Hlinois 61701

BUSINESS-PERSONAL PRINTING Low Pricas: G. Prnt,
Inz., 1013 W. Fairliaid, High Poind, MC 237263

GIFT SHOPPING

FREE Gift Caimlog. Owver 150 Popular ltems, Write: Jondy
Apsociates, 10988 5%, 107th Stread, Unit 114, Miama, Flonida
T

PERFECT Gifts-Jowedry, tlocks, model ships, Rghing lies,
plus more. Catalogue, §1.00. rdundable. Galaxy Compary,
PO, Box 4394, Modesio, CA SR352-4304.

FAEE COLORFUL CATALDG! Cualty Gifs! $ave 55, Spe-
cial Offer, Gifthouse, P.O, Box 99-P8, Brooklyn, N.Y. 11229

BUCKLES, Betis. Baubles, Free bwenty fouwr page Cata-
logue Avadable. Farmborough, Box 247668PM, Rochester,
KLY, 14624

PLASTIC BAGS

ALL Saes. Buy Smail Quantites. Fres Catalog. SAket,
E151-C Colbath, Van Nuys, Calif. 91401

HUNDREDS O Sizas, Lowest Prices, Free Catalog. Action
Plastics, 14600 Bled Lane NLE., Minmsapolis, Menn. 55434

BUY IT WHOLESALE

BELTS and Buckies. Compiete ine fast sallers, including
ruchkers, Wiﬁuih, westams o, Blgl'l'l;ﬁl. Com-
plete deater eet up. Calalon 31.00. Anchor Specialies, Box
FI58-BPM, Norih Previdenca, FIl 02811

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewsiry, Gold Teeth, Rings, Dia-
mands, Watches, Siher, Plalinem. Mail Aricles Today. Free
gift with Information. Chicags Gold & Precicus Melals, B E.
Manroe. Depl. 1258, Chicage. BO603.

LCD watch, 5250 Perwalch, 3160, Calslogue 51.00.
Reliart, F.0. Box 23610, Sheungwan, Hang Kong

TAKE NO CHANCES. Deal with oldest, mos! roliabie fm in
old gold business. Eatablished 1834, We buy Gold, Siver,
Piatiem, Dumonds. Heghast Cash, Fres Inormaticn. Foss
Indusirees, 29-A East Madison, Chicago 50802

400,000 BARGAING Below Whoes=ale: Mary Free! Laui-
datons . . . Closeouts . . . Job Lots . . . Single Samplag. Free
Delails. Bargashunters Opportundies, Box 730-A, Hodland.
Michigan 48473,

CLOSEQUT Jawsiry 55¢ dozen. {Catalog 26¢), Foussals,
107-1831 Dow. Adingten, MA 02174

CLOSEQUTS! Dscounts! Below wholesale! Fresbees!
Bamples! DON, Box 201 52-PM, Ferndale, Michigan 48220,

INVENTIONS WAMNTED. FREE COWSULTATION, WO
IDEA TOO SMALL. Disciosure registration. Potential cash of
rovallies from mamdaciurers sesking new oeas. For hea
inflormation on how 10 register your idoa, call or wrile:
AMERICAN INVENTORS CORPORATION, 82 Broad Sirest,
Dapl. PM, Wiastlield, A 01086. (413) 737-5376. A Fee Based
Marksting Comgany. Ofices Coast to Coast,

EARM ROYALTIES. MNUPRODUX INTERMATIOMAL,
1377 K. MW 141, WASHINGTON, DC 20005

INVENTIONS, IDEAS, NEW PRODUCTS WANTED
FOR Presentation to Industry and Exhibition at Mational Tech-
nology Expostion. Call 1-800-528-6050, Anzona, 1-B00-352-
0458, XB3T_

P
701 SMITHFIELD
PITTSBURGH, PA 15222

LEARN how o offar your inventon for sale or license. Free
booklel oufines procedures, royally rabes. requirements.
Kessher Sales Comporation, C-5-IW, Fremont, Ohio 43420

REAL ESTATE & FARMS

CAMADIAN Country Properties. Our E7th Yeas. Terms
available. Moneyback guaranise, Catalog airmailed $1.00
D-nnm!:'-nrp Lig. Sude 496, BS Bgor Street East, Toronto,

Ontano, Canada M4W 185

EARN Maoney seling nngs, jewsalry, buckles,
dwect. 130% below reiad. Catalog §$1.00 (relundabile).
Anka-Phd, Box B9, Wesl Warssck, Al 02893

FREE CATALDG! Chairmaw, Motoreycle, ATC, Snowmo-
biba, Small Emgine, Pars. Woeodstoves. Spifiers, Enengy
Itams. Manufactures's Supply, Box 157-PM4, Dorchastar, Wi
54425

WORLDWIDE BARGAINS . . . imports — Dropship -—
Closeouts - Sulpius -— Frosbies - (Stampad Envelops)
Memess, Box 1717PM, Highiand, IND. 48222

1001 Everyday ltems, Wholesale, List Availabla,
Hochhauser, 97-40 G2nd. Drive, Fluahing, M.Y. 11374

FREE Wholesale calalog Giks, Jewsdy Harwood
Products, 8211 Bryant, Bloomangion, MM 55420

ADVERTISING AGENCIES, ADV.
: SERVICES, MAILING LISTS

WATCH And Clock repairing books, Iools, matenials. Frea
Catmipgs. Morlh Amencan, Box 77-AH, Fox Fever Grove,
hnais B0021

PRECIOUS STONES & MINERALS

GET Froe catalog no sefious rackhaund, gam cutier, jewelry
maked, hobibyes! or erafiaman can e withoul. Full of bargasns,
eachusivs iems, iow proes fram largesl suppliers and aulhor-
e in the Beld. Free new catalog just off the preas, yours far
the asiung. Write: Gregar's, Depl. 1, B00 South Arroyo Plowy.,
Fasasana, Calilomia 81108

TREASURE FINDERS

TREASURE Hunters. Complate line. Elacironic Delactors.
Pendulums. Booxs. Hobby or profil. Free cataiogue.
Deteciores, Apartade 7-905, 06700 Mexico,

FIND Lost coins, jawelry, buned tressure, gold nuggets,
relics. Mew revolutionary patented detecior analyzes objects,
trernendous rane, no ground pichup, Free catalog. Gandine:,
ATZ0M N. Tih Ave., Phosni. Arirona 85013

TREASURE- Locain quarier mile away with ulira sensSive
calor - brochure iree. Fesssich Progucds, Box 270270 -
AMC., Tampa, Flarida 33688

SAVE up 10 40% on ninw metal detectors. Al major brands
ncluding Whate's and Garel, FREE discount proge list
Morthwoods General Siora, P.O. Box BETAPME, Madison, Wi
53715, (B0B) 274-4680.

FRESHEST Opporunity Seakers Mames. Fres Details.
Venlists-PM, Box 336, Avena, AT BE442

RUBBER STAMPS

PROFITABLE OCCUPATIONS

JANITORIAL — §120,000 Proven, 30 year Exparts — We
Start Your Business — Complele Program $10.00. Western
Janitorial Co-op, POB 1744, Woodinville, WA 96072

BARCO Type Founders. Type and Rubber Stamps cala-
Iogue. Mail 51.00 refundable on frst onder. 237 5. Evesgreen,
Benservile, 60106

(Continued on next page)
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PROFITABLE DCCUPATIONS
{Continued from }

REPAIR Lewnmowers, thousands of paris and lools
Wholosahe list 35z EBwangers, PO Box V, Porl Jeres, NY
127

START Profatie Business af Home. Free Detads. Fostar
Products, 506 61st 5. Sule 321, West New York, Now
Jorsey Q703

GET RICH in Mail Order. Mationairs Reveals Easy bMoney
Making Sacrels. Mo invesiment, Customers Everywhare-Free
Excamng Detmils: Agy Pitt Jr., NSGA, Box 208, FP0, New York
08518

Molds Available. Dedails. Lynnaite, 82510 Menipari, b
Oihiy 440480,

FREE Catalngs Aapair air condilioning Refrigerabion.
Toos, supphes, full instructions. Doalin, 2016 Canton, Dallas,
Taunss 75201,

FT. SMiTH Auction School, FL Smilh, Ark. 72803, Resident
& Horme shudy. Vateran

$700 Per month earmngs possibie prepanng ncoma lax
reluenes af horme of lax office. We show you how. Chueckly
lnpmed. Dotails frog. Mo selesman, Federated Tax, 2085
Morirose, Checago, BOE1E

MAKE MOMEY WOODWORKING - Easy prolits making
urwsual gifts, loys, novelbes. Free delads, Wikams, 32K
Titus, Glan Cove, NY 11542

TECHNICAL WRITERS make big money! Free details.
TekPubs, Box 2458-P, Oroville, CA BE365

MAKE MONEY IM SPARE TIME. Earn Genarous commis-
sions &s & subscription sales representative kor lsading mag-
azines. For full detais and instructions, send this ad with your
nama and address 1o POPULAR MECHANICS, Dagt. AB-M,
250 W, 55th 51, Mew York, NY 10019

$100,000 Yearly Possibie’ Every Year For Lile, Work
Home Hour Daily Giwng Away Free Merchandise For The
Asking. PAS Markeung, 323 Franklin #B04.5203°PM,
Chicage G0606-T006.

MAKE BIG MOMEY FAST. Sell how io make monay books
by mad. 1l Supply you with evanything you need. Full detais
i, Wrile 1o Cury Enterprses 188, PO, Bax 310073,
Tampa, Fiprida 33680-0073

MAKE EXTRA MOMEY DURING YOUR BPARE TIME!
Show our New Line of Calendars, Pens nnd Advertising Gets
ey locl ivres. Prompl, Frendly senvice from small lown AAA-1
Company i our 74th year. Mo invesimen! or Colections.
Wisahkdy Commigsions, Sel your gwn hours. Full Time polen-
tial. Mo Exparience Mecessary. Wrie to: Frank Buckiey,
NEWTON MFG. CO., Dapl. APMB, Mewhon, Mwa 50208

SELL SEMSATIOMAL LOW-COST BURGLAR ALARM.
Lightning seller. Exceptional margn. Samples ior thal
Northeast Electnc-Pad-8, Box 1046, Mached, 50 5720,

BALES KRt 510005, Worlds Best Chresimas Tres Stand.
Easion, MM 58025

AGENTS WANTED

WITH Mason Shoaes. pay day s when you want it! Take
ordars irom fnenda and neighbors. Walch your business busd,
withoul risk or imvestmant, Call Tod Frea 1-800-826- 7030, Exi.
155; in Wi 1-800-472- 1003, Ex. 155, or Wte: Mason Shoes,
K-T48. Chippawa Falls, W1 54774,

ALUMINUM SCRAP - Recycle - SELL FOR 325.00/
POUND! Froe information: Indusinad Scrap Yard, PMB, Box
127. Alexandria Bay, New York 13807

REPAIR BOOKS & BIBLES. | sam 528,000 yearly. Free
inlprmatson: Pester, Box 632-FM, Bonhem, Texss 75418

HEW incoma Oppostunity: Free Gift! Free Win Ka! AR
maienals supplied. No imvesiment, no direct sales, no Gim-
micks. Eam Hundreds! Send $4.50 for pesiage and handiing
T "Dollars,” Sute 105, 801 Harrison 51, Seattla, WA
58102

PREPARE Tax Returns - Policeman Albert Myers made
$2.000 his very lirsl S8a%80, Tram o homé, VA Apprived.
Metisnal Tax School, Monasy 2HG, NY. 10952,

SELL How-To-Make-Monay Books by Mad. No
Neaded. Star Part Tima, Send $1.00 (Refundable} For Com-
plnte Owiails. ALS Marketing Services, 636 South College
#335, Fort Collins, Colorado BOS24

RECONDITION JUNK BATTERIES. 540,000 yomr, spare
tima! Easy. Informaron Free. JAM, 7T1PM, Batte Ground,
Washungion DBBE04

AGENTS Wantad— For Fast Big Profits Sell, How fo Make
Monery Books by Mail, Unusual Opportunity. Full Detads. Send
$1.00. Keystona Indapendend Publishing Co., P.O. Box
50640, New Crisans, LA 0150

LIFETIME ncome!! Redired mail operator reveals secrets:
Books; Box 58188, Rivarion, Litah 84065

VENDING MACHINES. Mo saling. Routes sam BImarng
profs. “Bay Calaloque FREE.” Parkway Corporation, 1930
PMB Greanspring Drive, Temoniom, Maryland 21083

ARAB BUSINESSMEN Hava Monay 1o Buy & Invesl. Top
Finders Fees Paid Int MiddleEas! Assoc., BAIPM1, B39
Flaxman, Hurtingion Beach. CA 82646

51,000 Woekly Home Business Dinectory, Box 2018-PM,
MNew Yook, New Yoark 10182,

HUNDREDS Weekly Possible For Tan Hour Work Week!|
Guareniesd Homa Business . . . Stert Immediatelyll Fres
Information - AHY, Box 1028-A8, Kalaheo, Hawaii #6741

14K Giokd, Slerng Sibver Jawelry. Make 300% Piolil, Cata-
log $1.00 (Refundable), Cowticeo, 1634 Bogart, Bronx, NY
1ME2

WOODWORKERS - IDEAL HOME BUSINESS. Frew bro-
chura! Pine Shop, Wes! Pelerboro, NH (3468

BUMPER STICKER PRINTING DEYICE. Cheap, Simple,
Portable. Free Deiads. Bumper, POB 22791 (GE), Tampa, FL
33622

MAKE Aubber Stamps. Highly Profiable Business. Frea
Dedads. Slamper, POB 22800 (GE), Tampa, FL 33822

SOLAR Haating Warned quickly &l home! Free indormation,
Empira School, Box 10145, Jupiter. Florida 33458

SCRAEEM PRINT T-SHIATS. Insxpansive kits. Free Detads,
T-Printer,” POB 23091{GC), Tampa, FL 33823,

KERQSEME HEATER REPAIR Méhons nesd senice.
Shorl course, discouni parts, instructions. Send £3.55.
Kerpsone Heater Headguarers, Box &51F, Alloona. PA
16603

$200-5350 Wask; 25 000-5100,000 Year Possites!] “101"
Easy Home Busmesses, Stard Now Even If You're About Flai
Broke, Free Inlormation, Opportunities Book, Box 1867,
Hialeah, FL 33010,

PIANO Tuning laarned guickly &1 home! Free nlormation.
Empire School_ bax 1014 Jupiler, Flonda 33458

TAKE PICTURES flor profd, Photomanay, 14588K Wst
dznd. Golfen, CO 8401,

ASSEMBLE PRODUCTS AT HOME. Many copt
paying High Weekly Profits prasently svilable wishoul invest:
ment. Wnie: Businesses. B28 Braghlon 11th, Brooklyn, Maw
Yark 11235

SPARE TIME CASH. Sell Famous Hanover Shoss. Sam-
plee, salos kit fres. Mo superience needed. No age Limil. Big
commissions. Hanover Shoe, Dept. 3725, Hanover, PA
17331,

MONEYMAKING Opportunity. Help Ssll Our Amazing
Books By Mad. Details $1.00: Publication Company af
Amanca, Box 4871—PMA, Tyber. Texas 75712

BUSINESS OPPORTUNITIES

VINYL'S Whaere the money is! Prolessionaily repair, redin-
sh, recolor fumiture, luggage, car lops. Ouick. aasy. Two small
320 jobs a day eam you 51,000 a month. Homes, cars, offiges,
restaurmnes, unkmibed customers, Start eaming afier a few
days praclica. Sensabonal details ree. VIF, 2007 Monirosa,
Chicago, 80616

PIAND Tuning gquickly learmed with home study courses,
Deploma gramed. American Tuming School, 17050 Teler
Dviee, Morgan Hill, Cald. 85037,

orter busings from home, without capital, Wi ship plan for ne
fiE pEAMNAlon. Expananced UNNBCesSary. Free ,
Meflingar, Degt. H2708, Woodland Hilis, Californsa 51367

J TEEMAGERS CAN EARN YOU 51,000 WEEK! Immed:-
ate cash, suparvising teerns demonsirating our crowd-grab-
bing products or local stoned. Free details! J & A, Depl.
GPM-8, Bragewater, kowa S0837

END Money Worries!! 51,000 Monihly Possible. Pan Time
Al Home. No Personal Selling. Easy. Free Dadails. Wolll's, 323
Frankiin #B04W17T1PM, Chicago BOB0E6- 1086,

RECYCLE ALUMINUM CANS Flans for 8 can masher you
can make lor under $5.00, Send 52.00 To: Can Mashar, P.O.
Box 861, 54, Charles, MO, 63301

“TAKE Catalog Orders. We drop-ship 2500 best-saling
specialty products. Lowest bélow wholesale prices. Immedi-
se delvary. Spectacular home business opportunity. Fres
Book_ SMC, 5401 De Soto Ave., Dept. 20-32, Chatwworth, CA
a1

PICTURE Framing—Profable hil or spara-lime business,
Easy 0 lsarn with handbook-course “Guide To Picture Fram-
ing Profits.” 53.00 Guaranteed. Free framng-supplies calakog
includid. Japs, 126-PM Seventh Norih, Hoplens, Minnesota
55343,

REPAIR WYDRAULIC JACKS - DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS TR520.

MAKE MOMEY MOW from Microcompuler Boam! Box 218,
‘Washingdon, IL 8157

LEARN how fo ged FREE PUBLICITY lor ADVERTISING
for wour business. Send $10.00 to, David Hafner, PO, Box
BBE, Nerth Dimsted, Obie 44070-0688

WOODCRAFT MONEYMAKER! Handcrafing (Unigus)
Movelies. Weodman, Box 4884, Springtield, Oragon B7477

PROFITABLE GOLD FOIL PRINTER. Parsonakze busi-
ness cards, pencils, maiches. Free Detads. Gold, POB 24986
(GE). Tampa, FL 33823,

MILLIONS OF POTENTIAL BUYERS. SALES AGENTS
WANTED. EASY. NO TELEPHOMING. START PART TIME
AT HOME. DETAILE SEND $1 TO: SOURCES UNLIMITED,
DEFT. TE, P.O. BOX 265, PENNSVILLE, NJ 08070

PYC FURN. MANUFACTURING. Big markat. We rain you
lo design & manuf. Flonda's finest PVC fumidure. Make
560,000 a yr. in 265 sq. it w$800 in tools. Excelent recond. 7

yTB. gaparience. Relerences available. Minimum irvegtmaend.
'I'I'rﬂl FLA, Inc.. P.O. Box 1655, Longwood, FL. 32750

FREE BOOK 2042 Unigue Proven Enterprses. Fabulous
“nknowns,” Second Inflation Income. HAYLINGS, Carlsbad,
CA B2008

LEARN The secrels of repairing junk bafenes “Fabulous
Prglits.” FIRST ESTABLISHED COURSE. Apex Enginsaring.
5454 Bolsa, Atascaclero, Calf, 33422

LEARMN Sewing Machine Ropairing. Men, YWomen, Lucra-
we Profils. Gressin Corespondence School, Box 5104,
Spencar, lowa 51301,

$4B0 Vieskly. Homa mailing program. Goodworid, Box
26233-R, Tamarac, Florida 33320

$82.00 From Sguare Fool Plywood. (Huge Demand).
FRavealing Prood 25¢ (Refundable). Woodwn, Bridgewalar,
Mass. 02324

STAAT A Horme Business In Spare Time, Maks Extra Mon-
#y. Literature Frea. Holz Entarprises, 407 South Tth Streed, SL
Holeris, Oragon 97061,

MAILORDER Opporiunily! Start proiiabie homa business
without sxperience or capital Wrila for free book, plus details.
Mo obligation. Mall order Associgtes, Inc., Depl. 707,
Montvale, b DFG45.

MAKE Big Maney Repairing Windshisids and Plate [lasa!
Eam up o $50,000 yearly. Sand lor Valuabie Free Report.
Glas-Weld Systems, P.0. Box 57550, Bend, OR 27708,
503-388-1156

158 POPULAR MECHANICS

COMNCRETE Block Machines: Catalog 51.00. Route One,
Box 95, Raped City, South Dakota 57701

BELL Books By Mad. Frsa Deakership. Midwast, Box 44A2.
PM, Shawano, W, 54168

NEW Discovery n Recandtonirg . . Eighbesn
Mondhs Guarantse Maans “"Big Profits Fast. ™ Elacione, T415
Gable Dnwe, Litle Rock, AR TZ205

1 MADE 540,000 Year by Mailorder! Helped others make
mangy! Delails 25¢. Torrey, Box 318YY. Ypsilanti, Michigan
48187,

NEED Money? Sell how b books. Detais $1.00. MB
Erarprisas, PO, Box 5247-P1, Racine, Wis 53405

CLIP newapapar lems — 52 - 525 EACHY FREE Repon!
Clippings-KB-8, Bilings. MY 12510

GET RICH ysang OTHER PEOPLE'S MOMNEYT| Lirnque —
amazing business! Details FREE!N Finance Consulants,
5B-8, Blings, MY 12510

MOMEY SECRETS! Help People and businesses gel mon-
oy, Easy home business. Fantastic Profits. Mo Exporience—
Cravn Hours, Continuous Assistance. Frea Detais: DFC, Depl.
1(-G-8. 1145 Reservoir Avenue, Cranston, Rhode Island,
0220

FREE 3,165 Unknown, Unparaded, Unbelieveables True
Case Hislones. Live Lide Leisuredy. Unususi Free Fresdom
Facts. Write: Unheard of Side-Businessas, B58 Pak Avenus,
Dept. 07-B-8, Cranston, Rhode Island 02910

PAWMSHOP siaf your own send stamped envedope,
PAWNSHOP, Depastment 14, Box 1168, South Bend, indiana
ABE24

FANTASTIC Prolits! Seff Books by mail Details: Books,
Box 4552, El Paso, TX TE914,

(Continiied on fexl page)




BUSINESS OPPORTUNITIES
Continued from
PRODUCE Beautiful Copper Or Brass Signs. Fast, nax-
pensive, Profitable, Dotails. Signed, 50 High, Suite LL7-C,
BuMala, MY, 14203,

START your gwn chemical business’ Buy bulk, sell your
label. 75 lormulas. Free inlormation. Richdale's. TOM North
Cantral, Ramsey, MNJ 07445

START YOUR OWN WHOLESALE BUSINESS Without
Capital, big Profits, Free Information. JRC, 4044 Weat 165th
Swreet, Lawndale. CA BO2ED

ASSEMBLE Catalogs Al Home For Ouw Customers. Eam-
ings Unlimilad! ABM Merchandising, P.O. Box 58314,
Chicago, 1@ BOESE.

BEAUTFUL BATHTUR RE-GLAZING dealerships avail-
able coas-to-ooasi, Minemum irvesirment, $4,500.00 Excel-
leril opportunity. Call tolbires 1-800-235-8857, Unigue
Coabngs Corp.., 26620 Qrand River, Rediond, MI 48240,

COMPUTEACH. 5Sed educalional compuier software &

100,000 opportunity. Manual shows scrap trede secrefs.
DKSH. Bax 2347, Varo, FL 32661

are, gama programs. #ic. Multilevel sakes can make you
rich, Fros info: Computeach, Box 842, Belimore, NY 11710
(576) 248-9021.

1888% Profit!! Salkng madhorder information!! ESP-145, 377
Artancr, Pittsburgh, PA 15210

MPORT-EXPORT Fantastic Opporunibes  importing
Goods without Imesting in Merchandise. Huge Profits Plus
Tax Banadils of your cwn Business. Delails $2.50, Viclor's of
California, £37 Cabrillo Ave., Santa Cruz, CA 95065

YOUR ideas worth §1,000s, Batave it! Free details. Deywn
Bogks, P.O. Box 1089, Mt Clemans. M1 4B046-1060

§100,000 a year promoling our products by unagque mathod.
Fre# dataits. Emitron. P.O. Box 484, Avon, MA, 02322

BUILD Your Own Million Dollar Empre Fast! Easy! Simpial
56,000 Monthly Possibte. Free Details. Robco, Box 906, Ded
P, Toxas TRAAQ

EARMNINGS UNLIMITED. Easy o operate busmass writing
usslul informaton, Free details: Badger, PO Box 400,
Hockley, TH 77447

PRESSED FLOWERS tumed into profitable business by
botionwirig rry hull mstructions. Mo capial, specal skills, equip-
et resbded. Rush $8 (add £2 for asirmad) 16: Ambil, Box
2814, Porl Elzabeth, South Alca B06S.

MAKE POLISHES . . . CLEANERS . .. COSMETICS .
SPECIALTIES. Pralitable Home Business. 150 Prafessonsl
Farmulas. Free Delais. Fronter, Box 44178, Tucson, Arizona
B5733.

MONEY OPPORTUNITY In Home Business. s Proven
Prolitable and Comgletlaly Guaranteed. Mo Obligatan. Free

Information. Cherry Hill Publishing Comparry, Dept-8501, Box
463, Charry Hill, New Jarsay 08003

LEARMN Secrets. Free Datails. D, Fine, Box 175
A, Wes! Bunbury. FA. 16061

BECOME Feal Estaie Inspecior-Larga Income Potertal.
Ba Boss. Home Oparabon Minimizes investmend. Simpilidied
Instructions, Assistance. Free |nformabon. Box 400 PM,
Arnokd, MO E3010,

3100.00+ DAILY! Recondiioning used car bathenes.
Secrels ofhers don't el Free informabon. Badery Outied,
Hickory, N.C. 28803,

HOW To Make $1.000.00 Monthly, With Classiieds. Fres
Detals. Parecn, 331 Franklin, #804F185PM, Chazaga,
BOB0A-TOOS5,

$100,000 A Year Possible Every Year For Lite. Work Spare
Time Giving Merchandiss Away. Free Detmils GFl, 323
Frankhn - #B04/G185P. Chicago, BOBDE-TO04.

" WANTED! MULTI-LEVEL MAIL ORDER OPPORTUNITY
SEEKERS. Vakable Extra Sade Berelits. Free Delails, Jorn
Kulessa, 13035 W. Brady Rosd, Chesamng, Mich. 48618

FREE infoernationt Fix Your Cwn Loaky Faucats, Clogged
Drains. Simpslied Instructions, Sand Saif Addressad Stamped
Ervalope: BJ Publications, 148 Sheldon Avenue, Cio,
Michigan 48420,

$40.000 ON " ACHE! New Hydnoponics |
Ploasant, Practical. Free Information, Robin's, Box 1&57
Branham, TX. TTEI

FREE! 85 Money Making Reports . . . Reporco, 5832
Montpeker, Barthet, Tennesses 38134

REMEMBER WHEN you could afford those EXTRAS?
¥OU STELL CAN! FLODR COVERING INSTALLERS maks
$£1.200.00 a week and more!! NEW complele easy courss
shows how. FREE DETAILS! Western Fioors, P.O. Bom
G57C. Belgrade. Montana S8714

REPAIR Hydraulic Equiprment—Bag Prolitsl—Hydrauic
Tramng instiute, 2840 Grosley, PR, Ene. PA, 18506

MAILORDER SUCCESS Book Rewveals How,
Free Dotails. MEICD, Box 1678, Harwinton, CT. 087N

AUCTIONEERING caresr can be youws. FREE DETAILS
on Complate Home Study Course. Wrile: AUCTIONEER
TRAINING, P.O. Box 34, Defia, Colorado B1416

GET RICH! §100,000 Annually Guaranteed. Amarng Sys
tem Beats Ervelope Siuffing Arpday. Money, Box 193-PM,
Seadide Heights, NJ 08751

20 UNUSUAL WAYS To Pockel Easy Mondy. Fres Datails,
‘Write: Income Opporiunity Research, P.O. Box 54, Depl
BPM3I, Fairfisdd, CA 84533

OUT OF WORKT NEED MONEY? 51.00 booikiet shows
you how [0 slar your own business through classiled adves-
tising. Poputar Mecharscs, Dopt. KC, 224 W. 5Tth 5t, New
Waork, MY 10015

MONEYMAKING OPPORTUNITIES

$500.00 WEEKLY Duscarded Ties. [Starng
Appreciabed). LeValeys, Fourtain, FL. 32438

FREE monay sant 1o hest 1,000 Partcipants! Jadco, Box
383, San Pedro, CA 90731,

YOU can get Rich! Let us help you. Rasults guarantesd.
Sand for free valuable info. L. Masan, 2427 5. Baverly Dr._ Los
Angales, CA B0034

MAKE PVC PIPE FURMITURE. $30,000 yoar, spar timal
Easy. Indormation Free, JAM, TTIPF, Batle Ground,
Washingion BBE0

SPARE tme lortune in Vieyl Repes. Hugs demand cresles

eaceptonal prodils. We supply everything, Details free. WIP,
2062 Monirose. Chicago, 60618

FANTASTIC earmings mading from home!! Oter: Rush
Stamped Addressed Envelops, mperial, P-8 X17410, Fon
Laudardale, FL 33318

T0O0.000 BARGAIME, Mail Order, Home Busmesses.
brports, Free Details: American Moneymakers, Box BI56PM,
Tampa, FL 33674

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Postable. Free detals Bumper, POB 22781 (GH), Tampa, FL
Rt e

SHOAT HOWRS — LONG GREEN Video Games A In
Stant Right Free Detads. P.O. Box 373 - PM,, San Leandrg,
Calilormia S4577

HOW TO BECOME AN INDEPENDENT TRUCKER,
Detaded |nstructions, Author ever 20 Years Trucking Experi-
ence, Papertack, Send 514.85 Plus $1.00 Postage. Venlure
Products, Ine., 5221 Dize Higghwey, Louisville, Kerfucky
40218

NEW Luxury car without cos1t Write: AMCD 8, 16801 Main,
Plaindield, 1IN 46168

E-Z Ruchies! Millenaine Revedls Hie Secrats! Frae, Exciting
Details — Spectrum, 136PM2 Coder, Nowcastie, Wyoming
BE701

EXTREMELY Proftabla Sales by Mail, very low [nestmgnt.
Sand §1.00 For Dednils. Caloosa Publishing Ca., P.O. Box
TTA, Alva. Fla. 33820

HOW TO GET RICHI! Gmal Irvestment Makes $Thou-
sands. Detits FREE. OBens, 323 Frankkn =B04.040/58,
Chicagao, BOGE-TOS5,

NOTHING IS FREE Especially The Secret To Mase You
Rich. | Can Show You. Rush 52.00. Wealth Co., Box J@84,
A.D. B, Mourtatitop, PA. 18707

EXCITING, NEW incoms, carssr opportunities with your
Spacial reports deted gethng stamed. suc-

cesgtul marketing, building hulure proaperity, much maone! Start
Elan, Box B03-PM, Menomones Falls,

§10,000.00 CASH! 21 Days. FREE! Details. Bax 356R,
Hitsbarn, OR 87123

BEAT COMPETITION! Get $8.85Hr. Pos! Office Jobs.
FREE Dwtails. Deita. Bax 18733, Shwevepor, LA. T1138

TURN Spare Time Imo Small Fomune’! 108 Proven Ways.
Winte: Tabler, Box 1652P, Tacoma, WA DB407.

WIN Milkon Dollans Prize Money Weakly. Free Infarmation.
Ebly, 323 Franklin, Suita B04/E-36, Chicapo, IL 60605

SELL YOUR ideas- Talens-Products-Al Proft Yours-Salas
Gueraniesd-Yrite: Wealthy Times. 20C East Sahuarc,
Tucson. Arizona 85705

GET RICHIl Secre! lnw amashas dabts — bringa Cash,
Crodii! FREE report?! Wealthii-WEM-8, Biings, MY 12510

RECYCLE METALS. NO, NOT BEER CANS! 325,000 plus
yoarly, Fres Information, Recycer, Box 1857, Branham, TX
7833,

MAKE 5750 Mext Weekend . . . Delails §2. Pikes Paak
Publishing, Box 181PW8, Colorada Springs, CO 80610

MAKE GIANT DOLLARS Incradibée Book Shows How To
50 Easy Ways. 10 Day Money Back GUARANTEE, Sand
§7.00 To: Giles Enterprises, P.O. Box 53143, San Jose, CA
51530143

INCOME! $1000's Waekly Possibée, for ANYONE! Details,
BJ, POB 2580-244C, Gahvesion, Texas 77551

FUND RAISING succeash for groups of individual causes.
Inlarmation $2.85. Johnson, Bar 23, Frisdens, PA 16641

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING, Biookiat shows you how 10 Stan your own busi-
ness with Classiied Advertising. ONLY $1.00 FOR BOOK-
LET — (5200 coupon refundable with first ceder). §.8.
GRONOWICZ, POPULAR MECHANICS, DEPT. PMC1, 224
WEST 5TTH 5T.. NEW YORK, NY 10018

RABBITS-CHINCHILLAS-FUR BEARING
AMNIMALS

51200 MONTHLY OR MORE Raising rabbits for us. Datails
$1.00. Laboratory Anirnals, Box 2487, Grand Rapids,
Michigan 49501

AMAZING Profits! §10.000 Yoarty Raising Rabbits for Wool
and Braeding. Details— 5200, Amancan Angora, Mafa 12,
Montana 59538

$500-51000 Month Plan raising rabbits for us. Free details.
White's Rabbiiry, Box 138BPM, Hudson, Ohio 44238

IDLE Acres? Raiss Fur Baaring Animals. Fex, Fiteh, Mk,
Jenkins Fur Farm, P.O. Box 125, Cordela, GA 31015

AAISE RABBITS SUGCESSFULLY 68 Page Bookiel Tells
How, E1.00. Amencan Rabbit Assn, M1, P.D, Bon 426,
Bloomington, INings 61701

380,000 A YEAR? In Your Spareterss. 1 Businesses i 1;
Fire Reslorason, Uipholstery, Carpet Cleaning. Jartoal Ser-
wice;, Write For Information: Dodars kom Dirt Infemational,
Dept. 0-140, B243 N. Main 51, Dayton, OH 45415

GET RICHII Secret Law smashes dobis---brings cash and
credit!! Delails FREE! Wealth4-WE-8, Bilengs, NY 12510

CAR ALARM INSTALLATION COURSE. Big Profes. Fres
Detais. Alexander Electronics, 3511 Ots, Warman, Michigan
48081

SUCCESS MAMUAL! America’s Seven Most Prolitable
Homa Businesses. Fantaste prolts— Exciting Detass, FREE!
Adair, 51624 Elksfoed, Invine, CA. 92714

BMAKE MORE MOMEY! Learn all the facts, fips and provan
indo. used by the pro's! Send for your FREE info, Phg. Today.
EFICURE, P.0. Box 1385, Evansion, IL B0204

OVER 100% Mark Up! Start your own Dodk business by
mad.  Professional Guidance! Dedads $1.00. Schaurer
Enterprisns, 2456PM Dakota Avenus. Modesto, CA, 85351

MOMEY irom descarded tines]! Dwtails, Brownse, Box 53,
Fishers, Indians 46038,

EARTHWORMS, LIVE BAIT

FREE Legrature. Ramse Fishworms. Crickets. Redwoems—
1000-58 65, S000-542.50. Book on How and Where 1o Sell
with Orger. Carter Fighworms, Plains, GA. 31780

OF INTEREST TO ALL

HOW To Save Thousands On Your Mongage, Rient, Living
. Frié Details. Harves! Gold Madosting, 323 Franklin
#HA04H1B1PM, Chicags, BOBDE-TO0M.

GOLD Mina in Carage Sales, Send $.00 to: Gray
Aszsocizies, Box 134, Cherokes, Taxas TES12

EARN 5500+ per Weak laking Snapshols fof us i your
Area. Mo Expenence of Selng Reguired. Universal, Box
24585P, Kansas Cay, MO 84131

WIN Contests! Amazing Secrets Favasied!! Send 5200
Guarantesd. Vellans, F.0. Box 1082, Lynrwood, WA,
BAOGE

{Continued on next paga)
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OF INTEREST TO ALL
from
FREE Promotional Afums. Concert Tickets, Siemos. efc,

Imormation: Blaery Publications, 477 B2nd Sirest, Brooklyn,
NY 11208

BORROW FROM HOME! Any amount, any warltwhile pur-
pose, within 30 days. Competiive Rates, Also, you can aam
substantial income as a Mongy Agend. Mo Experience— Can
Hours. Mational Company 10 asssl every way possible. Mo
Gimmichs! Fron Detads: DFC, Dept. 10-C-B, 1145 Resarvos
Byenua, Crangion, Abode Island 02920

VACUUM Cieansrs "Discound Prices™ “Mew  Rainbow
$348 95 Kirby, Filter Queen, Compact. Details: ABC Vecuum
Warshousa, T021 Burnet - PM, Austin, Texas TETST

HOW MANY CHILDREN WILL YOU HAVEY. . . FIND QUT!
Works on Men Bnd Women, Send 55000 Addams

Ertarprises, Bax 56, Newbury, Ofio 44022

LOAMNS 1o §10,000. Mo collsieral. Free information. YFC.
Bow 454, Talishasses, Flonda 32302

SLOANSS On Signature To-5100.0000 Any purpose. Writa
ELITE, Box 206-P. East Aockaway. Mew Yok 11518

$10,000 Cash in 24 Hours! Free Apphcahon, Al Eligitie®
CEl, 38 Bonavista Strest, Lynn, M4 01905

DESMEY artist shows you how o draw. First sasy
FREE! Get storted todayl Bruce Mcinfyre-PRi18, 3471
Crownsworth, Corona, CA 91720, (T14) 853-Tas2,

INVEST WITH CONFIDENCE, know whal stocks are
bedore you invest, Dont throw away your money, Send 52.95
for brochure on stocks: Financial #24, 17 Schirra Dvive,
Wanagua, N.J. 07468

HOW TO SAVE THOUSANDS On Your Marigage, Rant.
Living Expanses. FREE Details. SEM Marketing, 323 Franklin
#04M246PM, Chicago, BOG0S- 1095,

MUSCLE Secrets Never Revealad, Strength, Confidence
Sex Apppal, Guaramesd Details. Rainier, 10548 Filth
Morheds - 4260, Seatthe, WA BB125,

PICTURES and data of any WwW || aircratt, $3.00 each:
HEW Imermational Phonetc Alphabed, plus CB 10-Code.
$3.00: Vesgee Varieties, Box 1203, Santa Maria, Cakiomia
H3456.

FREE CATALOGE Prvacy. Cradit. Divorca, Employment.
Tax Protsems? Our books have the solulions. Wiite to: Eden
Press, 11623 Slater. Box B410-PG, Fountain Valley, CA
BZT048.

FREE SUBSCRIPTIONS — Business, Trade Publcations
SASE, 5400 WndoSource, Box 75231, Washangion, DC
20013

TOMONEY MAKING REPORTS Send §10.00. ACB, 11346
Maham #347, Dallas, TX 75240

GOVERNMENT SURPLUS

BORROW 3500 - 330,000 withoul inferas!! Keep moedinite-
Iy! AN gualilied Free datails! Financial, Box 1432 - PMH,
Upland, CA B17BE

PERSOMNAL

BORROW By Ma#! Frea Detaits! MBG-PMBE3, Box 2298,
Sandusky, OH. 44870,

FINANCE YOUR DREAMS wih Govarnmend and Founda-
ton Grants. Free Detads. TOU-PAME, 432 PCH, Hermosa
Beach, Califorma B0254.

BIBLE Cuestions answaresd. Stamped envelope Bylon,
17187 Bentier, Detront, Michsgan 48213

MAME Friends wirldwida through snbasnational ohiraspon-
dence. Dedads free! Harmes-Verag. Box 110680FM, Bedin
11, W. Germany

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Jot Expersnce, Educalion, Achievemenl. Fast,
Inexpensive. Cail {§14-B63-1781). Or Winte: Box 13151-Th,
Columbus, OH 43213

WANTED 1000 Ovensaight paople fo try natural, proven,
herbal digt, Send $1.00 to: HERBS, Box 44084, Qklahoma
City, 08 T3144

STOP SMOKING — 100% guarantead! Fres repart - SASE
ta: ETC Enlerprises. P.O. Box 13182, Edwardsvila, Kansas
BB113,

STOP SMOKING Free Infarmation. Bar-Ter Co, 1230 NW
2181 Awe , Portiand, OR 97209

15T True You Can Buy Jeeps For 544 Through The U5
Gowvarrmam? Gt Tha Facts Today! Call (312) 742.1142, Ext.
7133

1883 Swplus Army, Navy siore 54 pages ilustrated catalog.
Send $£2.00. Ruvel, 3037 N. Clark, Depl. J-B. Chicags, IL
BOBST.

WANT A 344 JEEPT Land. 320 An Acre? Cheap Houses!
Call for Directory, Guide and Mewsbefier. (316} T22-1111 Ext
JEEPS P.M.

JEEPS-MOTORCYCLES-AIRCRAFT-AUTOMOBILES , ..
Gowernment Surplus Directory - Moneyback Guarantes -
How, Whare - 52.00. G5 information, Depedment 18, Box
3913, Springfield, Massachusatis 01101

GOVERMMENT SURPLUS! 950000 iems (including
Joeps) . . . low as 1¢ on collart Most comglela Directory avail-
sbis, $2.00. (MSPOSAL, Bax 19107-AH WASHINGTON, DC
20096,

“GOVERNMENT SURPLUS" JEEPS $30.00! 800000
Fema! Complete Information Your Aresa. LARGEST OFF-
CIAL MRECTORY. $2.00 (Guarantead). Surples, (AB10),
4620 Wisconsin Nowest. WASHINGTON, D.C. 200168

LOANS BY MAIL

SIMPLE WILL by mail saves 355 ATTORNEY prepares io
your specificakons’ Califorma only. Send 515 (oiad cost) for
processng kit. Ten-day service' Lago. 1285t Lakewood,
#200PM, Downey, Calil. 90242

FREE details. Conbdenlia! Remading. Dependable Masl
508 Yosamite, Frasno, CA 83728

COMNFIDENTIAL Mal Raoceiving Forwarding. Mail Drop.
Bax 1B0ASPM, Oriando, FL 32880

UNLISTED ADDRESS. Dhscreat and confdential. Remail
$1.00 Single. Mad Forwardmg Sarvice, B0S0 5. Main
Hoarston, Texas 7025

REMAILING 20¢. Foswardng $18.00 yearly. "Econmomad”
Box 541, Ephrata, Washingion 58823

WASHINGTON Confidential Remads, $1. Juno, 2576 ME.
1661h, Seatile, WA 28155

CHEAP Charlie says. “Save Money ~ Central, Box 504
Morth East, MD 21801

PROFESSIONAL Mai Forsarding. Dependable Experi-
enced. Discreet: Box 5614, Milon. Mass. 02186

BORROW $30,000 without interest! Al elgible. Repay ary-
mme. Free details! Infohouse-50BPM, 533 Sutter, San
Francisco, CA B4102.

BORROW £25,000 "overmight. " Any Purpose. Keep Indal-
nitely! Free Report! Success RAesearch, Box 18736-AV,
indianapos, ndiana 46218,

MONEY Problemns? Free Book describes Loans, Cash,
Govemmant Grants, Other benefils, avadable 10 indnaduals.
Wiite: Associates, Box 98-A4, Brookhm, Mew Yok 11235

GASH Loans——Bornpw by Mad 5500.00 ko 525.000° Free
details, Applcation! LTD-PM, Box 837, Fl. Lauderdale, FL
3302 .

MIIW S100-5100.000! Instent Reply! Mo Co-sgnars!
Stamped Erveiopa! Fnancial, Box S4BT(P),
m TX 75080
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PRIVATE Address. Dependabie. Prolessional  Mad
Forwarding, Bow 561A. Mison, Mass. 02186

REMAILING §t.00 sach. "Conlidential Mailer”. P.0O. Bax
6161, South Bend, Indiana 45860

ORMAMENTAL Iron Desagns. Biook of 1600 beautihul prac-
oW designs lor radings, columng, e, Free Lilerature,
Cunningham, Boa 20005. Sait Lake City, Litah B4120-0005 —
— {JBBY South 3200 Wast)

PHOTO IDENTIFICATION CARDS |, . . GUARANTEED!
Samples 25¢ . . . Bascoo, Box 3481 -PM-83, Provdence, AL
020y,

FLASHLIGHT, NO BATTERIES, Generale own Elecincity,
Guaranised. Forslund Enterprises, 2544 Calle Ded Sal,
Rancho Cordova, CA 95670

TOKYQ ROSE — Cne-Hour Broadcast. Cassette §10.00.
Archives, 1668 Madson Avenue, Memphis, TH 38104

FREE SUMNGLASSES Optcal Cralsmans Marke! FRe-
saarch 5100 Felage Oplical Box 0198, Glenshaw,
Penngytvania 15116-0198

WANTED MISCELLANEOUS

GOLD, Silver, Plalinum, Mercury, Taralym wanted. Ores
assayed. Free circuler. Wholesale Terminal, P.O, Box 181,
Morwood, A 02062

SCRAP BILVER CONTACTS, FORKLIFT CONTACTS,
Silver Splder, Starling. Gold Plaed. Roben Lesrezak, 852
Myrtde 51, Elizabelh, MJ 07202

TOY Sgidiers, Rakoad Fgures, Breft, PO Box 143,

Livimgaian, W) 07028

WANTED To Buy Handcrafied Picture Frames. Wiite for
Infarmation. P.O. Box 401, South Miwaukes, Wisconsin
B3T2

FOR SALE-MISCELLANEOQUS

SILVER FORK-TRUCK CONTACTS AND SILVER Solger
CHEAP, Robert Leszcrak, 852 Myte 51, Ehzabeth, NJ
arane

HEARING AIDS

HUGE SAVINGS Eliminate Deater Markups. Froe Trial, Bat-
teries Wholpsale, Terms Amanged. Call Toll Fres 1-800-323-
1212, Or Write: Lloyds-PMC, Rocklord, IL 61110

MAIL ORDERA buying saves hall on hearing aids. Month's
Irigd. Rea Company Inc.. Bax 364, Brogeport, OH 43812

FREE HEARING AID CATALDG - Save 2 by mas| Write:
“MongySavess”, 9530-PM-B, Langdon, Sepulveda, Calformia
91343, NOT soid in Califgenia,

HEARING AIDS—From $80.50—30 Day Trigl. Giganis
Savings on Battaries, Write for Free Gift Other and Brochure
Today. Electronic Products, Box 2005.PM, Pinnallas Park,
Flonda 13585

SAVE 5200+ . Nama Brands. No Salesmen. Free Calalog.
Dapt. 132VW. J & M. 328 N. 3rd. DeKalb, IL BO115.

ALL-mn-the-gar. Save 5. Befter Hearing, 537-PM2,

Brookpart, L E£2970

FREE Hearing Aid catalog. All-in-the-ear and clher modets.
Huge savings. Batteries too. No salesman. Ahodes, Depl.
1480, Broakpod, IBnois 82910

HEARING AIDS, Brand Mames, Tremendous Sawngs
LeBaran Company, RRTC, Sacatoga Spangs, NY 12068

SCIENCE & CHEMISTRY

LABORATORY Chemicals, Glassware—Apparatus, Cata-
logue 31,00, Detuae Scientific, 534 5. 13 Stmel, Manibowoc,
‘Wesconsin 54220

FORMULAS, PLANS, ETC.

MATIOHALLY known bail Forwarding Sarvica lor travelers
for 23 years. Write: NATO, Dept. PM, Box 1418, Sarasats. FL
33578.

DISCREET Morth Carclina Mail Aecaiving Forwarding Ser-
wice, $1.00 Letter $25.00, 3 Mondhs $75.00 Year. Led us Be
Your Home Whde You're Away. Specal 3 Months 51500
Revera's, 216 Weslo, Kermnersville. Morth Cargling 27284

MISCELLANEOUS

PHOTO ID. Saaled n plastic. Good in al siales, provnces.
Fast. GUARANTEED. Fres binth cedificate. Semd S6.00 (2
$10.00). photo, name, addrass, heighl, wesght, hair, ayes,
birthdate, CARDINAL, 2071-48 Emerson, Jacksonvile,
Flovida 32207

ANY FORMULA 510000, Catalog $1.00. J. Belfor, Box 568,
Chicago, BOGE0

AID COCKAOACHES FOREVER ~ complate kil guaran:
teed . AUSH 37.00 — Peteraon, 7548 Brynemawe, Chicago,
80B21.

MONEYMAKING CHEMICAL FORMULAS — THOU-
SANDE| CATALOG $1.00 (REFUNDABLE): GWA3, Box
183, Brookfald, Wisconsan S3005-0183

TRAVEL AND RESORTS

"SEE Hawas on a Shoe Sfring.” Kit $10.00. Drowne
Agzociates, P.O. Box B8535, Honoluly, Hi 88815




Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must be in by the 5th day of the 2nd preceding month for the issus in

which the ad is to appear. See Head of Classilied Saction.

HOW TO COUNT WORDS: Name and addreas must be included in counting the number of Words in vour ad. Each
Initial or number used counts as 1 word: J.J. Smith, 224 West 57th Streat, New York, New York 10018 3 WORDS.
£Zip codes are not counted. Phone #: 2 Words, Symbols used as keys are charged for. City or State count as 1 word
sach: New Brunswick, New Jersey: 2 words. Abbreviations such as C.OD., FOB, RPM, USA, PO, 547,
1émm are counted as 1 word. (P.0.Box 392 counled as 3 words) Webster's Infernational Unabridged Dictionary
will be used as our authority for spefling, compound words, Hyphenations, abbreviations, efc. Please make checks

payable to POPULAR MECHANICS.

224 West 5Tth Street, New Yo
Classified Advertising Dept. (212) 262-4825

Order
Form

N.Y. 10019

Only $57.00 for 10 word minimum

$5.70 each additional word
BOLD FACE CAPS add
$1 per word
{First Waord: Mo Charge For Bold Facs)

Reamittance of § is enclosed to cover insartions(s) in the issue(s). Classification
] | | | | ]
Wo Charge for CAPS | 2 Ta | 4 | s | 8 7
] | | | | |
B [a | 10-557.00 | 1136270 | 12-s88.40 | 1357800 | 1457980
| | | | ] |
15-385.50 | 16-591.20 | 1750890 | Te-5102.66 | 18810830 | 20-8112.00 [ 2111870
| | | | | !
22-5125.40 [ 23513110 | 24-s138.80 | 25514250 | 26-5148.20 | 27515380 | 28-5159.60
| | ] | | |
20-$165.30 | 3c-$171.00 | 31-8176.70 | 32-s182.40 | 33-s18e10 | 3a-s183.80 | 35510850
| ] | i | |
36-5205.20 | ar-sziomeo | =&-s218.50 | 3m-5222 30 | a0-s228.00 | #1-5233.70 | 42-5239.40
| ] ] | |
43-3245.10 | #s-5250.80 | a5-5288 50 | as-g382.20 | ar-sa6790 | #8-527250 | 4s-52m9.30
| | ] | ! |
50-5285.00 | s1-$290.70 | 52-5296.40 | sa-s3mz10 | sa-3307.80 | 55-3312.50 | 56531920
YOUR NAME PHONE
(PLEASE PRINT)
FIRM (NAME IN AD)
YOUR ADDRESS
cITY STATE ZiP
DATE: YOUR SIGNATURE
(PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
SPECLAL SERVICES COFFEE LOVER'S recipes, simply delicious. $2.00. West WINEMAKERS-Boarmakers: Free Bustrated calalog of

INFORMATION On anything. Ferguson Resaarch
Speciabsis. 60-15 Woodside, Woodside, New York 11377,

3516 Lyons, Spokane, WA, 98208

POTATD CAMNDY - Easy, Unusual 5200 Chardeen
Pigthroci, 173 Farm Street, Blackstone, Mass, 01504

BETTER HEALTH

RELAX, Restful Astral Sounds On Cassette Tape Usad By
Businesses, Hospitals. Fedaral Governmenl, Schaots, ind-
waduals, Free Brochue, Nelsonvie's, 4504 Woodmoor, Dapl
H1-7, Box 2374, Austin, Texas THT58

FOR THE HOME

NEW Product lsts you open Window YWhile Portable Air
Conditioner i in Windew. Delsils SASE. Poliner Inrovaive
Products, Box B2T PM, Forest Hills, MY 11375

GARDENING & LAWN CARE

MIRACULOUS Panl Food. Grows Beautifl House
Plants—3$2.98. Mademoisele, P.O. Box 243, Kenilworth, B
B0043

BUILD A WINDOW GREENHOUSE-—Converting a win-
daw In your home 1o & min-greenhouse amaounts to little mare
than attaching & box-like peaxglass enclosure 10 the outsida.
The beauty is that you donl do a thing 1o the window other
than add screweyes i the freme— g window stays intact
Mo drafts in wanier, no need lor caulling. Send for Plan PL-
1718 + 5295 bo: Popular Mechanics, Box 1014, Fndea City
5., MNaw York, N.Y, 10101

FLOWERS, PLANTS & NURSERY
SUPPLIES

GROW GINSENG, Very Profilable. Have seeds, rools.
Galdensaal, Complate

intormation. K. Caollins, Viola, bwa
52350

RECIPES, COOKING, ETC.

BRISKET smaked favor in your oven, plus Barbegue, sasgy,
delious. 5200 SASE. Briskel, Box 1087, Alus, Julanhoma
TaE21.

25 POUMD Cake Deaserls. Send 53.00 ba: J. Weslerman,
1312 Fairwood Dr.. Westland, Mich. 48185

ELDERBERAY WINE, MEAD Plus 101 Hundred Yaar Oid
Wne And Liqueur Recspes. Copies $4.50. Mardi, Box 481 106,
Los Angelas, CA 80049

IMDIA Recipas VegetadarMon Vegelarian £2.00. Murtia,
480 East 7oth Streel, Mew Yook, NY 10021

BUILD Food Smoker. Detvwdralor. Seed Siarter. Plans
$5.00, Smplcer. Star R, Spruce Creek, PA. 16683

supphes. Sempeex. Box 12276A. Minnpapoks, Monnesoba
554124276

BEERLOVERS! Brew Amencan and Europsan bess. Com-
plote kity, Equipment, Supplies. FREE detgils. Duane Imposts
Inc., Depanment PM, P.O. Box 433, Hershey, PA. 17033

FREE ENCYCLOPEDIA Winomaking, Bearmaking Sup-
plies, Equipment, Ingradients. Vynox, PO, Box PMIS4RE,
Rochaster, MY 14615

FREE BEERAMAKING CATALDG. Lowes! poices,
Homebrew, Box 1588, Haslett, Michigan 48640

NEW MALTCONCENTRATE LINE: BAJ Entarpnsas,
1845 Soulth Minstsenth, Springheld, inots B2703

BUILD a MINIATURE REPLICA of an ANTIQUE STILL
Otha relabed coflectors ams o1 brass and copped Completa
of kit farm. Clalog $1.00. Few! Products, 4214 West Baltine
Hwy.. Middleton, Wl 53562

FANCY INTERMATIONAL SPECIALTY Recpes 3399
Jehnson, Box 23, Friedens, Pa 15541

WINEMAKING, BEERMAKING &
OTHER RECIPES

WINEMAKING-BEERMAKING-GASDOHOL. Fres Supply
Calalg. Yeast Equipment Contineral, Box 1B8PM,
Casselbarry, FL 32707

WINEMAKERS-BEERMAKERS— Frea Catalog—Fast
Sarvice— Large Selection: Kraus, Box TE50-L, indepandenca,
WMssown 64053,

WINE made lor less than £2.00/'gallon, in your own home,
supphes from your ganden or local grocery stone, no special
equpmant neaded, Send §2.00. Happy Times, F 8, Box 458,
Dapt 10, Abingdon, VA. 24210

WHISKEY, QIN, VODIKA MAKING. Homabrewers Manual,
$2.00. Gourmad, T23C Disaton, Phdadeiphia, 18111,

BEERMAKERS ONLY! Free CalalogNewsieter
Williem's, Box 461M, Oakland, California S804,

BURGLAR ALARMS & HOME
PROTECTION

BEER LOVERS — Braw your own. Delcious! Inexpansive!
Free Caimlog. Beer Gear, Box 25000M, Lansing, Michigan
4EEC

FREE BEERMAKING BOOK Pus Calalog Finest Equip-
ment, Ingredients, Fully Guarantesd, 5P, Box 784-M, Chapal
Hill, NG 27514

TANTALIZING Pickled Green Beans $2.00 SASE: Callar
Drevetlar, P.O. Box 7154, Duluth, Minn, 55807

WINEMAKERS-BEEAMAKERS Fresh Blocks. Fast Ser-
vica, Fres Catalog. O'Bren’'s, Box 2840, Wayna, 1L 60184

FREE Crima Prevention Slicker And Informaton. Send

Stampad Ervelope To: BSTICKERS, 1351A 5E 135, Portland,
Cregon 87233 One Per Address.

HOME PROTECTION! Burglar Alarm Warning Shouars . |
FREE Informaticn . . . Wiite: Qakion Distributors-P.0, Bnr.l;
7232, Wesichesier, Hlmﬂﬂﬁ
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1 Million of the World’s
Slimmest Calculator/ Watches
To Be Sold For Only %10 Apiece

In A Mammoth Publicity Drive

NEW YORK—One mil-
lion of the world’s slim-
mest, famous “micro-
chip™ quartz calculator/
watches will be sold as
part of a publicity cam-
paign for only $10 apiece
to the first one million
persons who apply in
writing to the company

before Midnight, Oct.
30, 1983.
These are the same

nationally publicized
LCD Quartz “micro-chip™ calcu-
lator/ watches to be featured in
The New York Times, Cosmo-
politan, Playboy and other leading
publications. The slimmest calcu-
lator/watches in the world, they are
so powerful they never need wind-
ing, and accurate to within seconds
per month.

The digital display shows vyear,
month, date and day of week (as
well as hour, minute and second) in
full quartz digital mode. A built-in
“melody™ alarm wakes you in the
morning, reminds you of appoint-
ments during the day, and even tells
you when it’s time to put another
coin in the parking meter. (It also
chimes on the hour.)

The calculator is accurate to 8
places, features a sophisticated
16-pad keyboard with full computer
memory, and performs all stan-
dard operations such as addition,

subtraction,
cation, division, per-
centages, square roots,
etc. It will even balance
your checkbook and
prepare your Income
Tax Return.

These famous LCD
quartz calculator/watches
will not be sold at this
price by the company
in any store. To obtain
one at this price, apply

——® in writing to the com-
pany address (below) before Mid-
night, October 30, 1983.

Each calculator/watch carries a full
one-year money-back guarantee
and will be replaced by the com-
pany, free of charge, if it ever fails
to function.

multipli-

There is a limit of two (2) watches
per address at this price, but re-
quests which are mailed early
enough (before Oct. 25) are per-
mitted to order up to 5 watches.

To apply for an LCD quartz calcu-
lator/ watch, mail your name and
address and this original printed
notice together with $10 for each
watch desired. Add only $2 shipping
and handling no matter how many
watches you are requesting. Mail to:
Abernathy & Closther, Calculator/
Watch, Dept. 114-8, Box 1735,
Hicksville, New York 11802.
(A21220)



Heve got the inSi’de A
on outszde_ protection,

Inside every can of Olympic Stain with WEATHER SCREEN " are specially treated
oils and additives that actually repel water and preserve the beauty of wood

Inside every can s the knowledyge and experience of over halt a century That s 2,
i '-"II_I'-a' { ;J'I_Er'-'.i'n';"!l Jrolects the oulstde of more hones than uny other stain, And when  —

you use Olympic outside. you ll feel a lot better inside. OI'YM I
Olympic Stain. We be got the iside on outside protection. .




Warning: The Surgeon General Has Uetermined
That Cigarerte Smoking Is Dangerous 1o Your Health.

U.S.Gov't Report:

Carlton Box-Lowest lar King. No Brand Listed Lower

Less than 0.5 my. tar, 0.03 mg. nicotine

Carlton-Lowest Iar Menthol

Less than 0.5 mg. tar, 0.1 mg. nicotine

Carlton-Lowest Tar 1205

Begular & Menthol—6 mg. tar, 0.6 mg. nicotine

Carilton 1005 Regular & Menthol

Less tar than over 160 brands =4 mg. tar, 0.4 mg. nicotine

Carlton Box 1003 / P

Less than 1 mg. tar, 0.1 mg. nicotine

Box King—lowest of all brands—less than 0.01 mg. tar, 0.002 mg. nic.

Carrffon

Carlton is lowest. @

Box. Less than 0.5 mg. "tar”, 0.05 mg. necotine; Menthol: Less than 0.5 mg, "ar", 0.1 mg. micoting
Soft Pack and 100°s Box: Tmg. "tar”, 0.1 mg, nicouing; 100's Soft Pack and 100°s Menthol 4 mg. “tar”, 0.4 mg. nicotine;
120s; B myg. “1ar", 0.8"mg. nicoting av. per cigarene, FTC Report Mar. '83.



